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PURPOSE OF THIS REPORT

This addendum supports the Wetlands and Other Waters of the U.S. Technical Report
prepared in August 2014 for the I-70 East Supplemental Draft Environmental Impact
Statement (EIS). It presents the environmental consequences of the Preferred Alternative
(Partial Cover Lowered Alternative with Managed Lanes Option) and compares its effects to
those of the No-Action and Revised Viaduct Alternatives, as discussed in the Supplemental
Draft EIS. The Partial Cover Lowered Alternative with General-Purpose Lanes Option is
discussed only where impacts differ from the Preferred Alternative.
The information contained in the August 2014 Wetlands and Other Waters of the U.S.
Technical Report is still pertinent to the No-Action and Revised Viaduct Alternatives and
their effects, except where this addendum specifically revises it. Updated text has been crossreferenced using the page numbers contained within the 2014 Wetlands and Other Waters of
the U.S. Technical Report. Where an addendum figure or table updates or adds new data
and/or different potential effects to an exhibit contained in the technical report, the figure or
table name is followed by “Update to Figure/Table # of the 2014 Technical Report.”

2.

ALTERNATIVES UNDER CONSIDERATION (UPDATE
TO SECTION 5 OF THE 2014 WETLANDS AND OTHER
WATERS OF THE U.S. TECHNICAL REPORT)

The Final EIS fully evaluates the No-Action, Revised Viaduct, and Partial Cover Lowered
Alternative for impacts to wetlands and other waters of the U.S. resources. Descriptions of the
No-Action Alternative and Revised Viaduct Alternative are included in the August 2014
Wetlands and Other Waters of the U.S. Technical Report. The Preferred Alternative is
described in the following subsection. A description of the phasing for the Preferred
Alternative also is detailed.

2.1.

Preferred Alternative

As a result of the comments received on the Supplemental Draft EIS and additional
stakeholder outreach and agency coordination; the Preferred Alternative has been refined to
include elements of both the Basic Option and the Modified Option of the Partial Cover
Lowered Alternative as they were analyzed in the Supplemental Draft EIS. This document
includes updated analysis of the refined Preferred Alternative and does not include multiple
Connectivity Options.
The Partial Cover Lowered Alternative as it is presented in the Final EIS removes the
existing I-70 viaduct between Brighton Boulevard and Colorado Boulevard, lowering the
highway below grade in this area. It adds additional lane(s) in each direction from Brighton
Boulevard to Tower Road. It also adds capacity from I-25 to Brighton Boulevard by restriping.
This alternative includes a cover over the highway in the vicinity of Clayton Street and
Columbine Street. As part of this alternative, 46th Avenue will be located on both the north
and south sides of the highway. It will be a two-way street between Josephine Street and
Milwaukee Street on both sides of the highway and one way in the other locations. This
January 2016
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alternative eliminates the portion of 46th Avenue north of I-70 between Columbine Street and
Clayton Street to allow for a seamless connection between Swansea Elementary School and
the highway cover. As part of this alternative, access to and from I-70 at the Steele
Street/Vasquez Boulevard interchange is maintained.
Lowering I-70 requires capturing offsite surface runoff that currently flows south to north.
The offsite drainage system included in this alternative is designed to prevent the lowered
section of I-70 from flooding. This storm drain system will be conveyed south of I-70 through
Globeville Landing Park and discharge to the South Platte River. Additionally, an onsite
drainage system is designed north of I-70 to capture runoff from the highway.
The Preferred Alternative includes an overall approach to design and construction that
technically would not preclude construction of a second cover over the highway from west of
the Steele Street/Vasquez Boulevard interchange to east of Cook Street. However, this second
cover will not be included as part of the Preferred Alternative.
The Operational Options of the Partial Cover Lowered Alternative—General-Purpose Lanes
and Managed Lanes—remain the same as those analyzed in the Supplemental Draft EIS.
They include two scenarios about how the additional capacity with the Build Alternatives will
be managed and operated. The General-Purpose Lanes Option will allow all vehicles to use all
the lanes on the highway with no restrictions, while the Managed Lanes Option implements
operational strategies (such as pricing) for only the additional lanes, while keeping the rest as
general-purpose lanes. With the Managed Lanes Option, the additional lanes are separated
from the general-purpose lanes with a striped buffer and direct connections from the managed
lanes to I-225, I-270, and Peña Boulevard are provided.
The Partial Cover Lowered Alternative with Managed Lanes Option is identified as the
Preferred Alternative for this project. For more details on the Preferred Alternative, refer to
Chapter 3, Summary of Project Alternatives, in the Final EIS.

2.2.

Phasing of the Preferred Alternative

Revenue sources for the I-70 East project include allocations from various state and local
sources, but there remains a gap between the estimated cost of the project and the revenue
available to build it. Because of these funding limitations, the project will be constructed in
phases over time. Phase 1 is the only defined phase for the project at this time. Future phases
have not been determined and will rely on future funding; therefore, any future phases are
referred to as Phase 2.

2.3.

Phase 1

Phase 1 incorporates portions of the identified Preferred Alternative, the Partial Cover
Lowered Alternative with Managed Lanes Option. It includes all construction and mitigation
commitments included in the Preferred Alternative from Brighton Boulevard to Chambers
Road.
In general, Phase 1 includes the complete reconstruction of I-70 from Brighton Boulevard to I270 with pavement width for the addition of two lanes in each direction. Only one lane will be
open for use until traffic demand is met to open the second lane. It also includes widening the
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remaining stretch from I-270 to Chambers Road to accommodate one additional lane in each
direction and restriping from I-25 to Brighton Boulevard.
Phase 1 includes the construction of the highway cover between the Clayton Street and
Columbine Street bridges and the associated urban landscape area on the cover. It will
reconstruct the frontage roads, 46th Avenue between Brighton Boulevard and Colorado
Boulevard and Stapleton Drive between Colorado Boulevard and Quebec Street. Phase 1 also
includes the drainage requirements from the Preferred Alternative.
Similar to the Preferred Alternative, Phase 1 includes an overall approach to design and
construction that technically would not preclude construction of a second cover over the
highway from west of the Steele Street/Vasquez Boulevard interchange to east of Cook Street.
However, this second cover will not be included as part of the Preferred Alternative or Phase
1.

2.4.

Phase 2

Phase 2 incorporates the remaining improvements needed for the Preferred Alternative. This
phase would stripe in an additional tolled express lane from Brighton Boulevard to Quebec
Street—Phase 1 constructed this section of I-70 wide enough to accommodate the additional
lane.
From Quebec Street to Chambers Road, I-70 would be widened for an additional tolled express
lane in each direction, one going eastbound and one going westbound. From Chambers Road to
Tower Road, capacity is increased by widening to accommodate additional tolled express
lanes. Three proposed direct connections are planned from the tolled express lanes to I-270, I225, and Peña Boulevard to accommodate regional and airport traffic. These direct
connections result in a shift of eastbound I-70 to create room for the connections.

3.

CHANGES TO APPLICABLE LAWS, REGULATIONS,
AND GUIDANCE

There have not been any changes to the applicable laws, regulations, or guidance since the
2014 Wetlands and Other Waters of the U.S. Technical Report.

4.

CHANGES TO EXISTING CONDITIONS

The 2014 Wetlands and Other Waters of the U.S. Technical Report provides a detailed
discussion of the existing conditions in the wetlands, open water, and other waters of the U.S.
study area.

4.1.

Methodology (Update to Section 4.1 of the 2014 Wetlands and
Other Waters of the U.S. Technical Report)

Wetlands within the study area were delineated on a series of dates. Richard McEldowney,
formerly with Atkins, completed surveys on September 1 and 2, 2012, November 6, 2012, and
November 8, 2012. Scientists with Pinyon Environmental performed additional surveys on
January 2016
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April 12, 2013, and November 18, 2013. During the development of the Final EIS, aerial
mapping showed other areas near Sand Creek and Central Park Boulevard that showed
indications of being wetland habitat. Further surveying was performed on April 20 and 22,
2015, by Heather Darrow, Michael Gloden, and Lukas Schroeder, scientists with Atkins. The
Corps of Engineer’s Wetland Delineation Manual (Environmental Laboratory, 2987) and the
Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Great Plains
Region (USACE, 2010) guided the methods used onsite.
Wetlands analysis between I-25 and Tower Road, within 50 feet of the existing edge of
pavement or within 50 feet of the proposed construction limits was completed in the field and
in the office. Field analysis completed by Atkins and Pinyon in the study area was done using
a Trimble GeoXH resource grade global positioning system (GPS), using the North American
Datum (NAD) 1983 Colorado Central State Plane coordinate system. Points were taken at all
sample points. Data were differentially corrected using Pathfinder Office 5.4 with base station
data received from the continuously operating reference stations at the Colorado Department
of Transportation (CDOT) in Golden, Colorado. GPS data accuracy was verified through
comparison of data to observable features on the aerial photograph. Analysis in the office was
completed by digitally tracing relevant features observed on recent aerial photography in
ESRI ArcMap GIS. Unique wetland identifiers were created by sequentially numbering
wetlands, based on milepost. For example, a wetland found between I-70 mileposts 278 and
279 was labeled 278-01; the second wetland found between mileposts 278 and 279 was labeled
278-02, and so on.
Some of the stormwater basins found in the study area contained deep water habitats that
prevented vegetation growth and were not directly connected to any waters of the U.S. These
areas were mapped separately as non-jurisdictional open waters.

4.2.

Findings (Update to Section 4.2 of the 2014 Wetlands and
Other Waters of the U.S. Technical Report)

The following section presents the results from the additional wetlands, open water, and other
waters of the U.S survey conducted prior to the Final EIS. New areas—consisting of four
palustrine emergent wetlands, totaling 0.74 acre, and five open waters habitats, totaling 0.805
acre— were discovered. The five open water habitats were identified as deep water
stormwater basins that lacked vegetation growth and were isolated from any waters of the
U.S. These areas were mapped separately as non-jurisdictional open waters. Two additional
areas were mapped as part of a tributary of Sand Creek. The portions of the tributary within
the study area are open riprap channels; however, they are associated with Sand Creek and
are likely jurisdictional other waters of the U.S.
A total of 31 wetlands, totaling 7.143 acres, were identified within the study area. Five waters
of the U.S. other than wetlands were identified in the project area: the South Platte River
(OW-N_Culv_02 and OW-S_Culv), an existing Sand Creek tributary (OW278-02 and OW27803), and Sand Creek (OW278-01). Roughly 3.398 acres of the South Platte River channel and
4.456 acres of the Sand Creek river channel, including the tributary, occur in the project area.
Both rivers are perennial sand bed streams that generally flow in a northerly direction.
The jurisdictional status for each wetland, open water, and other waters of the U.S. (not
including the areas surveyed in April 2015) was determined based on the current guidance
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and approved by the USACE on July 9, 2013. A summary of the wetland, open waters, and
other waters of the U.S. within the study area are provided in Table 1.

Table 1.

Summary of wetlands, open waters, and waters of the U.S. found within 50 feet
of the construction limits

Site ID
-08
-09
-10
-11
-12
-13
WET279-01
WET279-03
WET279-04
WET279-05
WET280-01
WET280-02
WET280-04
WET280-05
WET280-06
WET280-07
WET280-08
WET281-01
WET281-02
WET281-03
WET281-04
WET281-05
WET281-06
WET281-07
WET282-01
WET284-01
WET285-01
WET285-02
WET285-03
WET285-04
WET285-06

USFWS
Type1

HGM
Class2

PEM
R
PEM
R
PSS
R
PSS
R
PSS
R
PEM
D
PEM
D
PEM
D
PEM
D
PEM
D
PEM
D
PEM
D
PEM
D
PEM
D
PEM
D
PEM
D
PEM
D
PEM
D
PEM
D
PEM
D
PEM
D
PEM
D
PEM
D
PEM/PSS
D
PEM/PSS
D
PEM
D
PEM
R
PSS
R
PEM
R
PEM
R
PEM
D
Wetlands Total
OW_N_Culv_02
—
—
OW_N_Culv_03
—
—
OW_S_Culv
—
—
OW278-01
—
—
OW278-02
—
—
OW278-03
—
—
Waters of the U.S Total
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Jurisdiction
Juris.
Juris.
Juris.
Juris.
Juris.
Non-juris.3
Non-juris.
Non-juris.3
Non-juris.3
Non-juris.3
Non-juris.
Non-juris.
Non-juris.
Non-juris.
Non-juris.
Non-juris.
Non-juris.
Non-juris.
Non-juris.
Non-juris.
Non-juris.
Non-juris.
Non-juris.
Non-juris.
Non-juris.
Non-juris.
Non-juris.
Non-juris.
Non-juris.
Non-juris.
Non-juris.
Juris.
Juris.
Juris.
Juris.
Juris. 3
Juris. 3

Size
(acres)
0.071
0.095
0.030
0.046
0.062
0.068
1.341
0.111
0.180
0.381
0.595
0.091
0.236
0.022
0.019
0.044
0.012
0.024
0.004
0.022
0.008
0.024
0.013
0.625
2.609
0.336
0.010
0.034
0.003
0.012
0.015
7.143
2.219
2.621
1.179
4.440
0.013
0.003
10.529

Notes
Sand Creek fringe
Sand Creek fringe
Sand Creek fringe
Sand Creek fringe
Sand Creek fringe
Stormwater basin
Stormwater basin
Stormwater basin
Roadside ditch
Stormwater basin
Stormwater basin
Stormwater basin
Stormwater basin
Roadside ditch
Roadside ditch
Roadside ditch
Roadside ditch
Roadside ditch
Roadside ditch
Roadside ditch
Roadside ditch
Roadside ditch
Roadside ditch
Stormwater basin
Stormwater basin
Roadside ditch
Roadside ditch
Roadside ditch
Roadside ditch
Roadside ditch
Roadside ditch
South Platte River
South Platte River
South Platte River
Sand Creek
Sand Creek
Sand Creek

5

Wetlands and Others Waters of the U.S. Technical Report Addendum
Table 2.

I-70 East Final EIS

Summary of wetlands, open waters, and waters of the U.S. found within 50 feet
of the construction limits

Site ID
OW279-01
OW279-02
OW279-03
OW279-04
OW279-05
Wetlands,

USFWS
HGM
Type1
Class2
—
—
—
—
—
—
—
—
—
—
Open Water Total
open water, waters of the

Jurisdiction
Non-juris.
Non-juris. 3
Non-juris. 3
Non-juris. 3
Non-juris. 3
3

U.S Total

Size
(acres)
0.107
0.060
0.087
0.148
0.403
0.805
18.477

Notes
Stormwater
Stormwater
Stormwater
Stormwater
Stormwater

basin
basin
basin
basin
basin

1. PEM = palustrine emergent; PSS = palustrine scrub-shrub. After Cowardin et al.,1979.
2. D = depressional; R = riverine. After Smith et al. (1995).
3. These wetlands were delineated after a formal jurisdictional determination was made for the remaining 27
wetlands; therefore, this determination is preliminary. USACE will make the final jurisdictional determination for these
wetlands.

All of the wetlands within the study area are considered to be functionally impaired, with the
exception of three roadside ditches and one stormwater basin considered to be functioning
(Table 3). Consistent for all sites, the reason for these low levels of functionality is directly
attributed to their occurrence in Denver’s urban environment. Though they may have a low
level of functionality compared to their reference standards, these wetlands provide several
important functions. For example, stormwater and roadside ditch wetlands provide an
important nutrient/toxicant removal function, and though they are degraded, the wetlands
along Sand Creek are important wildlife habitat to resident wildlife.
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Support of Characteristic
Fish/Aquatic Habitat

Flood Attenuation

Short- and Long-Term Water
Storage

Nutrient/Toxicant Removal

Sediment
Retention/Shoreline
Stabilization

Production Export/Food
Chain Support

Composite Functional
Capacity Index (FCI) Score

Summary of wetland functions performed by wetlands in study area
Support of Characteristic
Wildlife Habitat

Table 3.
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0.652

0.654

0.652

0.657

0.660

0.668

0.664

0.658

Roadside ditch WET279-04

0.690

0.740

0.730

0.730

0.640

0.680

0.730

0.710

Roadside ditches WET280-05,
WET281-01 to WET281-06,
WET284-01, WET285-01 to
WET285-04, and WET285-06

0.660

0.606

0.606

0.600

0.613

0.620

0.643

0.621

Roadside ditch WET280-06

0.630

0.750

0.720

0.760

0.620

0.710

0.740

0.700

Roadside ditch WET280-07

0.620

0.760

0.720

0.770

0.620

0.720

0.760

0.710

Roadside ditch WET280-08

0.540

0.740

0.690

0.750

0.600

0.630

0.680

0.660

Stormwater basins WET279-01,
WET280-01, WET280-02,
WET280-04, WET281-07, and
WET282-01

0.628

0.689

0.681

0.692

0.675

0.652

0.677

0.670

Stormwater basin -13

0.600

0.650

0.640

0.640

0.640

0.640

0.620

0.630

Stormwater basin WET279-03

0.740

0.710

0.700

0.670

0.600

0.720

0.740

0.700

Stormwater basin WET279-05

0.670

0.670

0.650

0.640

0.640

0.670

0.663

0.660

Assessment Area Grouping

Natural wetlands
Sand Creek fringe -08 to -12
Roadside ditch wetlands

Stormwater basin wetlands

FACWet scoring: 0.9–1.0 reference standard; 0.8–<0.9 highly functioning; 0.7–<0.8; functioning; 0.6–<0.7
functioning impaired, <0.6 non-functioning.

5.

EFFECTS ANALYSIS (UPDATE TO SECTION 6 OF THE
2014 WETLANDS AND OTHER WATERS OF THE U.S.
TECHNICAL REPORT)

Since the release of the 2014 Supplemental Draft EIS, impacts to wetlands, open waters, and
other waters of the U.S. have changed for each alternative. The following sections are meant
to supplement the previous report; however, much of the information is being updated to
reflect the changes in the impact calculations. Updates to this section are based on design
changes and the finding of new water features within 50 feet of the existing edge of pavement
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or within 50 feet of the proposed construction limits. Furthermore, with the decision to phase
the project, a section has been added to detail the project impacts of the Preferred Alternative
by phase.

5.1.

Methodology

Projected impacts to wetlands, open water, and other waters of the U.S. were calculated by
overlaying the construction limits over the water features polygons in ESRI ArcMap GIS.
Permanent impacts were assumed to occur where the overlap occurs between the construction
limits and the water features polygons. Temporary impacts were calculated by using a 10-foot
offset from the projected construction limits.
The majority of impacts associated with the Build Alternatives will be permanent. Permanent
impacts result from construction activities—specifically, placement of bridge piers, fill,
shading, or new roadway where a complete change in functionality of a wetland, open water,
or other waters of the U.S. occurs.
Temporary impacts include those that temporarily alter the function of wetlands, open waters,
and other waters of the U.S. due to modification or disturbance during construction. Effects
such as erosion, sedimentation, hydrologic modification, or noxious weed invasion can result
from vegetation removal, soil exposure, and construction activities taking place in or adjacent
to wetlands. These effects can be mitigated and the resources can be returned to their preconstruction condition after construction activities are complete, if proper management is
applied.

5.2.

Impacts of the Partial Cover Lowered Alternative with Managed
Lanes

The Partial Cover Lowered Alternative with Managed Lanes Option will permanently impact
a total of 0.104 acre of jurisdictional wetlands and 4.338 acres of non-jurisdictional wetlands.
Temporary impacts will total 0.010 acre of impacts to jurisdictional wetlands and 0.234 acre of
non-jurisdictional wetlands. This alternative will result in 0.369 acre of permanent impacts
and 0.080 acre of temporary impacts to other waters of the U.S. Additionally, this alternative
will permanently impact 0.402 acre of other non-jurisdictional open waters.

5.3.

Impacts of the Partial Cover Lowered Alternative with Managed
Lanes by phase

The construction of the I-70 East project is being split in phases due to limited revenue
sources. Currently, Phase 1 is the only defined phase for the project and the remaining
proposed work will be completed in additional phase(s) over time. The schedule for remaining
construction is unknown; it will be determined later when funding options become available.
Phase 1
Some of the construction activities for Phase 1 of the I-70 East project are proposed between
Brighton Boulevard and I-270, where two lanes will be added in each direction to increase
capacity on the highway. Most of this area is urban and contains very little wetlands, open
waters, or other waters of the U.S. The exception is the area near Sand Creek, where natural
8
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water features exist along the creek and intersect the construction limits just west of I-270.
The I-70 Bridge over Sand Creek has recently undergone construction to widen the bridge, as
a separate project. Very little work to the Sand Creek Bridge is proposed for Phase 1, so
minimal impacts to jurisdictional waters are anticipated.
The majority of the impacts to wetlands, open waters, and other waters of the U.S in Phase 1
will take place east of the Sand Creek Bridge over I-70. There will be 0.015 acres of
permanent, direct shading impacts and 0.008 acres of temporary impacts to jurisdictional
wetlands. The rest of the wetland impacts in Phase 1 will occur in non-jurisdictional roadside
ditch and stormwater basin wetlands that exist along I-70. Impacts to these wetlands will be
fill related due to the construction of one additional lane in either direction from I-270 to
Chambers Road. Non-jurisdictional wetland impacts during Phase 1 will total 0.877 acres of
permanent impacts and 0.170 acres of temporary impacts.
Phase 1 will have additional impacts to other waters of the U.S.—namely direct impacts to the
South Platte River channel and Sand Creek. The new proposed I-70 structure as part of the
Preferred Alternative requires three additional drainage systems, two that will outfall to the
South Platte River and one that will outfall to a tributary connected to Sand Creek. The new
Sand Creek drainage pipe will replace portions of what is currently an open riprap tributary.
Effects from the placement of the pipe result in 0.012 acre of permanent impacts and 0.003
acre of temporary impacts. Shading impacts from the South Platte River drainage systems
and the minimal work to the Sand Creek Bridge during Phase 1 result in total permanent,
direct impacts totaling 0.106 acre, and temporary impacts will total 0.069 acre.
Open waters exist east of I-270 as stormwater basins that do not exhibit indications of
wetland habitat. The additional impacts to the non-jurisdictional open waters will total 0.065
acre of permanent; direct fill-related impacts and 0.040 acre of temporary impacts. Table 4
and Table 5 below summarize the impacts to wetlands, open waters, and other waters of the
U.S. in Phase 1 of the Preferred Alternative.
Table 4.

Impacts to wetlands in Phase 1 of construction
Water Body
Jurisdictional

Feature ID
Wet278-09

0.014

Wet278-10

0.001

0.000

0.015

0.008

Wet279-01
Wet279-03

0.850
0.008

0.116
0.007

Wet279-05

—
0.012

0.001

Jurisdictional Total

Non-jurisdictional

Wet280-08
Wet281-01
Wet281-02

Non-jurisdictional Total
Wetlands Impact Total

Partial Cover Lowered Alternative,
Managed Lanes Option (acres)
Perm.
Temp.

0.003

0.007

—
0.021
0.004

Wet281-03

—
0.002

Wet281-04

0.002

0.003

0.877
0.892

0.170
0.178

0.018

Note: Impacts were calculated based on conceptual design and are subject to change.
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Impacts to open waters and other waters of the U.S. in Phase 1 of construction

Water body

Feature ID

Partial Cover Lowered Alternative,
Managed Lanes Option (acres)
Perm.

Jurisdictional

Temp.

OW_N_Culv_03
OW278-01
OW278-02
OW278-03

0.005
0.042
0.009
0.003

OW-S_Culv

0.059

—
0.039

0.118

0.072

—
0.065

0.001

—

0.001

0.065
0.183

0.040
0.112

Jurisdictional Total
OW279-01
Non-jurisdictional

OW279-04
OW279-05

Non-jurisdictional Total
Other waters of the U.S. Impact Total

0.013
0.017
0.003

0.038

Note: Impacts were calculated based on conceptual design and are subject to change.

Phase 2
Phase 2 of construction for the Preferred Alternative consists of the rest of the proposed
construction, including widening east of I-270 to Tower Road. The majority of the work in
Phase 2 takes place east of the Sand Creek Bridge and will have additional impacts to
wetlands, open waters, and other waters of the U.S. Included are two new ramps that span
Sand Creek, which will result in greater shading impacts and minimal fill-related impacts to
jurisdictional wetlands and other waters of the U.S.
All jurisdictional impacts to wetlands in Phase 2 are near Sand Creek. Permanent, direct
shading impacts to jurisdictional wetlands will total 0.090 acre and temporary impacts will
total 0.010 acres. Minimal fill-related permanent impacts of less than 0.001 acre are
anticipated to be caused by the installation of a bridge pier. To widen the road to
accommodate the additional lanes being added east of I-270 during Phase 2, approximately
3.460 acres of non-jurisdictional roadside ditch and stormwater basin wetlands will be
permanently impacted. Phase 2 also will temporarily impact these non-jurisdictional wetlands
by a total of 0.234 acre.
Other waters of the U.S. also will be affected by shading from the new ramps, potentially
leading to lower water temperatures. An estimated 0.251 acre of the Sand Creek channel will
be covered by the ramps resulting in permanent, direct shading impacts. Additionally, 0.026
acre of the Sand Creek channel will be temporarily impacted during construction.
Open waters exist east of I-270 as stormwater basins that do not exhibit indications of
wetland habitat. The additional impacts to the non-jurisdictional open waters will total 0.337
acres of permanent, direct fill-related impacts. No additional temporary impacts to these
water features are anticipated. Table 6 and Table 7 below summarize the impacts to wetlands,
open waters, and other waters of the U.S. in Phase 2 of the Preferred Alternative.
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Impacts to wetlands in Phase 2 of construction
Water body

Feature ID
-08

Jurisdictional

-09

—
0.053

-10
-11

0.004
0.016

-12

0.002
0.010

-13
Wet279-01

0.001
0.203

0.001
0.095

Wet279-03

0.103

—

Wet279-04

0.180

Wet279-05

—
0.005
0.008
0.236
0.001

—
0.014

Wet280-06

Wetlands Impact Total

—
0.001
0.001

0.017

Wet280-01
Wet280-02
Wet280-04
Wet280-05

Non-jurisdictional Total

0.006

0.090

Jurisdictional Total

Non-jurisdictional

Partial Cover Lowered Alternative,
Managed Lanes Option (acres)
Perm.
Temp.

0.013
0.022
0.005

Wet280-07

—
0.000

0.004

Wet281-01

0.021

—

Wet281-02

0.004

—

Wet281-03

0.020

—

Wet281-04

0.006

—

Wet281-05

0.024

Wet281-06
Wet281-07

0.010
0.178

—
0.003
0.061

Wet282-01

2.462

Wet284-01

—

—
0.001

Wet285-02

—

0.006

3.460
3.550

0.234
0.244

0.008

Note: Impacts were calculated based on conceptual design and are subject to change.
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Impacts to open waters in Phase 2 of construction
Water body

Feature ID

Jurisdictional

OW278-01

Jurisdictional Total

Non-jurisdictional

Partial Cover Lowered Alternative,
Managed Lanes Option (acres)
Perm.
Temp.
0.251

0.026

0.251

0.026

OW279-01

0.107

—

OW279-02

0.060

—

OW279-03

0.087

—

OW279-04

0.083

—

0.337
0.588

0.000
0.026

Non-jurisdictional Total
Other waters of the U.S. Impact Total

Note: Impacts were calculated based on conceptual design and are subject to change.

5.4.

Permitting

The permitting strategy in the 2014 Wetlands and Other Waters of the U.S. Technical Report
remains valid. As mentioned in that document, an internal Wetland Finding would be
required. A Wetland Finding has been developed and included as an attachment to the I-70
East Final EIS.
All of the Build Alternatives are expected to have minimal fill-related impacts caused by the
installation of two bridge piers in Sand Creek for the proposed off-ramps. Total permanent fillrelated impacts to jurisdictional wetlands and other waters of the U.S. will be less than 0.001
acre and will require a Section 404 permit. It is likely that a Nationwide Permit 14 (Linear
Transportation Projects) will permit the project because impacts to jurisdictional wetlands are
less than the threshold of 0.5 acre. In addition, Senate Bill 40 certification from Colorado
Parks and Wildlife also will be required. CDOT will complete the Senate Bill 40 application
and obtain a permit from the USACE before starting work.

5.5.

NEPA/Section 404 coordination

Completion of the Section 404/National Environmental Policy Act (NEPA) merger process
currently is not necessary because of the limited amount of fill-related permanent impacts to
jurisdictional wetlands (<0.5 acre). Initiation of the merger is required for those projects that
will be applying for an individual Section 404 permit. This will be revisited in the event
additional jurisdictional impacts are identified.

5.6.

Comparison of the Partial Cover Lowered Alternative with the
other alternatives

The following section discusses the overall impacts to wetlands, open waters, and other waters
of the U.S. for each of the project alternatives. Table 8 below provides a summary of the total
impacts to wetlands, open water, and other waters of the U.S. in the study area for each of the
project alternatives as a whole.
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Impacts to wetlands, open water, and other waters of the U.S. in the study area
Jurisdictional

Alternatives

Wetlands (acres)
Perm

No-Action
Revised Viaduct,
General-Purpose
Lanes Option
Revised Viaduct,
Managed Lanes
Option
Partial Cover
Lowered, GeneralPurpose Lanes
Option
Partial Cover
Lowered, Managed
Lanes Option

Temp

Non-Jurisdictional

Waters of the
U.S. (acres)
Perm

Temp

Wetlands
(acres)

Open Waters
(acres)

Perm

Temp

Perm

Temp

—

—

0.005

0.013

—

—

—

—

0.098

0.009

0.291

0.043

4.254

0.233

0.402

—

0.104

0.010

0.310

0.042

4.338

0.234

0.402

—

0.098

0.009

0.350

0.081

4.254

0.233

0.402

—

0.104

0.010

0.369

0.080

4.338

0.234

0.402

—

Note: Impacts were calculated based on conceptual design and are subject to change.

No-Action Alternative
The No-Action Alternative will require an upgraded drainage system on the west end of the
corridor, to the north of I-70, which will outfall to the South Platte River. Impacts to wetlands,
open waters, and other waters of the U.S. will result from this construction in the form of
shading and minor fill-related impacts. The construction of the drainage pipe will account for
0.005 acre of permanent impacts and 0.013 acre of temporary impacts. All impacts resulting
from this alterative will be to the South Platte River, which is classified as a jurisdictional
other water of the U.S.
Build Alternatives
The I-70 East project has two Build Alternatives analyzed for wetlands impacts: the Revised
Viaduct Alternative and the Partial Cover Lowered Alternative. The project also analyzed two
Operational Options associated with each of the Build Alternatives: the General-Purpose
Lanes Option and the Managed Lanes Option. Each of the proposed Build Alternatives
includes the north drainage system that is described above for the No-Action Alternative. The
Partial Cover Lowered Alternative requires an additional drainage system that is proposed to
be constructed on the south side of I-70; it also will discharge to the South Platte River. The
following subsections describe the impacts each Build Alternative will have to wetlands, open
waters, and other waters of the U.S. in further detail.
Revised Viaduct Alternative and Partial Cover Lowered Alternative, General-Purpose
Lanes Option

The Revised Viaduct Alternative, General-Purpose Lanes Option, and the Partial Cover
Lowered Alternative, General-Purpose Lanes Option have similar impacts to wetlands, open
waters, and waters of the U.S. The difference between the two is the additional impacts for the
construction of the south drainage as part of the Partial Cover Lowered Alternative, which
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only has impacts to riparian areas (discussed in Section 5.13, Biological Resources) and
jurisdictional other waters of the U.S.
The Build Alternatives with the General-Purpose Lanes Option will permanently impact a
total of 0.098 acre of jurisdictional wetlands and 4.254 acres of non-jurisdictional wetlands.
Temporary impacts for the Build Alternatives with General-Purpose Lanes will total 0.009
acre of impacts to jurisdictional wetlands and 0.233 acre of non-jurisdictional wetlands.
The Revised Viaduct Alternative, General-Purpose Lanes Option will result in 0.336 acre of
permanent impacts and 0.070 acre of temporary impacts to other waters of the U.S, while the
Partial Cover Lowered Alternative, General-Purpose Lanes Option increases these impacts by
0.059 acre and 0.038 acre, respectively. Additionally, all the Build Alternatives will
permanently impact 0.402 acre of other non-jurisdictional open waters.
Revised Viaduct Alternative and Partial Cover Lowered Alternative, Managed Lanes
Option

Each Build Alternative with the Managed Lanes Option will have similar impacts and will
show a minimal increase or decrease compared to the Build Alternatives with the GeneralPurpose Lanes Option. Impacts to wetlands for the alternatives with managed lanes will have
increased permanent impacts of 0.006 acre to jurisdictional wetlands and 0.001 acre of
temporary impacts to jurisdictional wetlands. Impacts for these alternatives will increase
permanent non-jurisdictional impacts by 0.084 acre and temporary non-jurisdictional impacts
by 0.001 acre.
Compared to the Build Alternatives with the General-Purpose Lanes Option, permanent
impacts to other waters of the U.S. for the Managed Lanes Option will increase by 0.019 acre
and temporary impacts will decrease by 0.001 acre. As mentioned above, all Build
Alternatives also will permanently impact 0.402 acre of other non-jurisdictional open waters.

6.

MITIGATION

The 2014 Wetland and Other Waters of the U.S. Technical Report provides a detailed
discussion of the required and proposed mitigation measures planned for the project. There
have not been any changes or updates to these measures for wetlands and other waters of the
U.S.
No significant unavoidable negative effects have been identified for the Preferred Alternative.

6.1.

Mitigation commitments for the Preferred Alternative by phase

Mitigation measures for the Phase 1 project will include all mitigation identified for the
Preferred Alternative.

7.

UPDATED REFERENCES

None
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INTRODUCTION

The following report is a wetland finding for the Interstate 70 (I-70) East project and has
been written in compliance with Executive Order (EO) 11990. “Protection of Wetlands,” and
is in accordance with 23 CFR 771, 23 CFR 777, and Technical Advisory T6640.8A.

1.1

Project Location

The I-70 East project limits for all phases extend along I-70 between Interstate 25 (I-25)
(milepost 274) and Tower Road (milepost 286) through sections 13, 14, 22, 23, and 24,
township 3S, range 68 W; sections 16, 19, 20, 21, 22, 23, and 24, township 3S, range 67 W;
sections 19, 20, 21, 27, 28, 29, and 30, township 3S, range 66 W. The project area covers
portions of the City of Denver, the City of Commerce City, and the City of Aurora in Denver
County and Adams County. Figure 1 below shows the project area and the project limits.
Figure 1.

Project area

1.2 Project Description
The Preferred Alternative is called the Partial Cover Lowered Alternative with Managed
Lanes Option. The Partial Cover Lowered Alternative will remove the existing I-70 viaduct
between Brighton Boulevard and Colorado Boulevard, lowering the highway below grade in
this area. Between Clayton Street and Columbine Street, where the highway will be
constructed below grade, a cover with public recreational space will be constructed over the
highway. Additionally, it will widen the highway in each direction from Brighton Boulevard
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to Tower Road. Restriping also will occur between Brighton Boulevard and I-25 to add
capacity in the area. Due to the existing roadway footprint being extended to allow the
widening of I-70, there will be impacts to wetlands and waters of the U.S.

1.3 Purpose and Need
Currently, the I-70 East corridor is one of the most heavily traveled and congested highway
corridors in the region and in the state. As part of the original construction of I-70, the
elevated portion of I-70 (known as the viaduct) between Brighton Boulevard and Colorado
Boulevard was constructed in 1964. At the time, the bridge and drainage structures were
designed to have a lifespan of 30 years. In 2011, two rehabilitation projects were completed
that extended the life span of the structures by 10-15 years. The purpose of this I-70 East
project is to implement a transportation solution that improves safety, access, and mobility
and addresses congestion on I-70 in the project area. The need for the project is a result of
the following issues:


Transportation infrastructure deficiencies



Increased transportation demand



Limited transportation capacity



Safety concerns

1.4 Alternatives
A number of project alternatives were refined and carried over for analysis in the Final
EIS. The following sections briefly summarize each alternative under consideration.
Chapter 3: Summary of Project Alternatives in the Final EIS discusses these alternatives in
greater detail.
1.4.1

No-Action Alternative

A no-action alternative for highway projects normally includes short-term safety and
maintenance improvements that continue the operation of the roadway while avoiding
substantial capital investment. Because of the deteriorating condition of the existing I-70
viaduct between Brighton Boulevard and Colorado Boulevard, the No-Action Alternative for
this project includes a total replacement of the viaduct. This replacement is necessary to
maintain safe operations of I-70. The No-Action Alternative does not include additional
travel lanes, so the lane configuration is the same as the existing conditions and I-70 will
remain three lanes in each direction. There are no improvements proposed between I-25
and Brighton Boulevard or Colorado Boulevard and Tower Road.
1.4.2

Build Alternatives

The Build Alternatives will add capacity by widening the roadway by a range of
approximately 25 feet to 105 feet, depending on the alternative, and restriping. Each of the
alternatives includes key safety upgrades that will address the safety issues associated
with the aging viaduct between Brighton Boulevard and Colorado Boulevard. Depending on
2
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the alternative, the viaduct will be replaced or removed completely. Additionally, bridges
and interchanges along the corridor between Brighton Boulevard and Tower Road will be
modified. Because of safety issues related to existing substandard conditions, the Build
Alternatives eliminate the York Street interchange.
1.4.2.1

Operational Options: General-Purpose Lanes or
Managed Lanes

Two operational options are considered with the Build Alternatives to help handle the
added capacity. General-purpose lanes are traffic lanes that do not apply any restrictions to
the vehicles using them. Managed lanes implement pricing strategies that will be adjusted
based on real-time traffic demand on the highway facility. They serve the purpose of
providing a reliable, congestion-free option along the highway and providing a way to
manage congestion over the long term to reduce the need for future expansion.
1.4.2.2

Revised Viaduct Alternative

The Revised Viaduct Alternative replaces the existing I-70 viaduct between Brighton
Boulevard and Colorado Boulevard. It adds additional lane(s) in each direction from
Brighton Boulevard to Tower Road. It also adds capacity from I-25 to Brighton Boulevard
by restriping. This alternative includes two Expansion Options from Brighton Boulevard to
Colorado Boulevard: North or South. Each Expansion Option moves the centerline of the
highway approximately 70 feet north or south of the existing centerline. The North Option
pushes the north edge of the highway up to 160 feet north from the existing highway edge
in some areas. The South Option pushes the south edge of the highway up to 140 feet south
of the existing highway edge. This is needed to accommodate the larger footprint resulting
from additional lanes, wider lanes, and shoulders.
1.4.2.3

Partial Cover Lowered Alternative

The Partial Cover Lowered Alternative removes the existing I-70 viaduct between Brighton
Boulevard and Colorado Boulevard and lowers the highway below grade in this area. It
includes additional lane(s) in each direction from Brighton Boulevard to Tower Road, and
also widens the highway by restriping the existing roadway from I-25 to Brighton
Boulevard to provide transitions between existing and new construction. This alternative
includes a cover over the highway between Columbine Street and Clayton Street adjacent
to the Swansea Elementary School property, which will include an urban landscape
available for community-wide use.
1.4.3

Project Phasing for the Preferred Alternative

Revenue sources for the I-70 East project include allocations from various state and local
sources, but there remains a gap between the estimated cost of the project and the revenue
available to build it. Because of these funding limitations, the project will be constructed in
phases over time. Phase 1 is the only defined phase for the project at this time. Future
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phases have not been determined and will rely on future funding; therefore, any future
phases are referred to as Phase 2.
1.4.3.1

Phase 1

In general, Phase 1 includes the complete reconstruction of I-70 from Brighton Boulevard to
Interstate 270 (I-270) with pavement width for the addition of two tolled express lanes in
each direction. Only one lane will be open for use until traffic demand is met to open the
second lane. It also includes widening the remaining stretch from I-270 to Chambers Road
to accommodate one additional lane in each direction and restriping from I-25 to Brighton
Boulevard.
Phase 1 includes the construction of the highway cover between the Clayton Street and
Columbine Street bridges and the associated urban landscape area on the cover. It will
reconstruct the frontage roads, 46th Avenue North and South between Brighton Boulevard
and Colorado Boulevard and Stapleton Drive North and South between Colorado Boulevard
and Quebec Street. Phase 1 also includes the drainage requirements from the Preferred
Alternative.
Similar to the Preferred Alternative, Phase 1 includes an overall approach to design and
construction that technically would not preclude construction of a second cover over the
highway from west of the Steele Street/Vasquez Boulevard interchange to east of Cook
Street. However, this second cover will not be included as part of the Preferred Alternative
or Phase 1.
1.4.3.2

Phase 2

Phase 2 incorporates the remaining improvements needed for the Preferred Alternative.
This phase would stripe in an additional tolled express lane from Brighton Boulevard to
Quebec Street—Phase 1 constructed this section of I-70 wide enough to accommodate the
additional lane.
From Quebec Street to Chambers Road, I-70 would be widened for an additional tolled
express lane in each direction, one going eastbound and one going westbound. From
Chambers Road to Tower Road, capacity is increased by widening to accommodate
additional tolled express lanes. Three proposed direct connections are planned from the
tolled express lanes to I-270, Interstate 225 (I-225), and Peña Boulevard to accommodate
regional and airport traffic. These direct connections result in a shift of eastbound I-70 to
create room for the connections.

1.5 Avoidance and Minimization of Impacts
Each alternative results in unavoidable impacts to wetlands, open water, and other waters
of the U.S. A number of measures were implemented for each alternative to reduce the
overall construction footprint of the roadway improvements and other associated facilities.
All of the alternatives will require a north offsite drainage system. The location and design
of the structure was determined using a number of factors. The drainage pipe must
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traverse the Burlington Ditch/O’Brien Canal, which runs along the east side of the South
Platte River, prior to discharging. The canal narrows farther south, terminating at the
South Platte River near the Franklin Street Bridge. The proposed outfall location makes
the most sense because moving it farther north or south would impact wetland areas or the
Union Pacific railroad line, respectively.
The south drainage outfall, needed for the Partial Cover Lowered Alternative, has been
located at the northernmost location to avoid impacts to a wetland area at the south side of
Globeville Landing Park. Moving the outfall location from this site, farther south, also
would impact an existing trail that runs along the South Platte River.
The majority of the impacts to wetlands and other waters of the U.S. at Sand Creek result
from shading caused by the construction of new on- and off-ramps. The existing I-70 bridge
spanning Sand Creek will remain in place. The Build Alternatives propose widening the
structure, although no new piers for the main structure will need to be constructed. The
new ramps for all Build Alternatives require piers near the Sand Creek channel. One pier
for the north off-ramp will be constructed within a wetlands area, causing fill-related
impacts to wetlands. This unavoidable impact is caused by the fact that design standards
need to be upheld to ensure roadway safety for motorists using the off-ramp.
I-70 has a number of roadway ditches and stormwater basins that exhibit wetland
functions. These water quality features along the corridor are non-jurisdictional wetlands
and open stormwater basins. The remaining impacts to wetlands for the Build Alternatives
will result from widening the roadway, which impacts the non-jurisdictional water quality
features.

2 WETLANDS AND OTHER WATER FEATURES
Wetlands within the project area were delineated on a series of dates. Richard
McEldowney, formerly with Atkins, completed surveys on September 1 and 2, 2012,
November 6, 2012, and November 8, 2012. Scientists Joe Allison, Karin McShea, Elly
Weber, and Scott Fanella, scientists with Pinyon, performed additional surveys on April 12,
2013, and November 18, 2013. During the development of the Final EIS, aerial mapping
showed other areas near Sand Creek and Central Park Boulevard that showed indications
of being wetland habitat. Further surveying was performed on April 20 and 22, 2015, by
Heather Darrow, Michael Gloden, and Lukas Schroeder, scientists with Atkins. The Corps
of Engineers Wetland Delineation Manual (Environmental Laboratory, 1987) and the
Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Great Plains
Region (USACE, 2010) guided the methods used onsite.
Figure 2 shows the generalized locations of wetlands, open water, and other waters of the
U.S. discovered during field surveys throughout the corridor.
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Wetlands, open waters, and other waters of the U.S. in the project area

2.1 Location of Wetlands
The project area reviewed for wetlands and wetland impacts occurs within 50 feet of the
existing edge of pavement or within 50 feet of the total proposed construction limits.
Wetlands within the project area are floristically simple emergent and scrub-shrub
wetlands, which are typical of urban environments along the Front Range of Colorado.
Emergent wetlands primarily support herbaceous vegetation. Scrub-shrub wetlands
support small trees and shrubs that are less than 20 feet in height. While the specific
characteristics of the existing wetlands vary, commonly encountered plant species include
cattails (Typha sp., OBL), bulrushes (Schoenoplectus sp., OBL), barnyard grass
(Echinochloa crus-gali, FAC), spike rushes (Eleocharis sp., FACW and OBL), smartweeds
such as (Polygonum aviculare, FACU.), curly dock (Rumex crispus, FAC), narrow-leaf
willow (Salix exigua, FACW), and plains cottonwood (Populus deltoids, FAC) trees.
Dominant adjacent vegetation includes lambsquarter (Chenopodium album, FACU),
perennial pepperweed (Lepidium latifolium, FACW), kochia (Bassia scoparia, FACU), giant
ragweed (Ambrosia trifida, FAC), pigweed (Amaranthus albus, FACU), curly dock (Rumex
crispus, FAC), and several species of thistle.
Jurisdictional wetlands within the project area are associated with the South Platte River
and Sand Creek. Non-jurisdictional wetlands, which are associated with stormwater
detention basins and roadside ditches in the project area, generally lack a hydrologic
connection to jurisdictional waters, so the USACE does not regulate them. The
jurisdictional status for each wetland and water of the U.S. (not including the areas
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surveyed in April 2015) was determined based on the current guidance and approved by the
USACE on July 9, 2013. A summary of the wetland, open waters, and other waters of the
U.S. within the project area is provided in Table 1.
Table 1.

Summary of wetlands, open waters, and other waters of the U.S found in the project
area
USFWS
Type1

Site ID

HGM
Class2

Jurisdictional
Determination

Size
(acres)

Notes

WET278-08

PEM

R

Jurisdictional

0.071

Sand Creek fringe

WET278-09

PEM

R

Jurisdictional

0.095

Sand Creek fringe

WET278-10

PSS

R

Jurisdictional

0.030

Sand Creek fringe

WET278-11

PSS

R

Jurisdictional

0.046

Sand Creek fringe

WET278-12

PSS

R

Jurisdictional

0.062

Sand Creek fringe

0.068

Stormwater basin

WET278-13

PEM

D

Non-jurisdictional3

WET279-01

PEM

D

Non-jurisdictional

1.341

Stormwater basin

D

Non-jurisdictional3

0.111

Stormwater basin

D

Non-jurisdictional3

0.180

Roadside ditch

0.381

Stormwater basin

WET279-03
WET279-04

PEM
PEM

WET279-05

PEM

D

Non-jurisdictional3

WET280-01

PEM

D

Non-jurisdictional

0.595

Stormwater basin

WET280-02

PEM

D

Non-jurisdictional

0.091

Stormwater basin

WET280-04

PEM

D

Non-jurisdictional

0.236

Stormwater basin

WET280-05

PEM

D

Non-jurisdictional

0.022

Roadside ditch

WET280-06

PEM

D

Non-jurisdictional

0.019

Roadside ditch

WET280-07

PEM

D

Non-jurisdictional

0.044

Roadside ditch

WET280-08

PEM

D

Non-jurisdictional

0.012

Roadside ditch

WET281-01

PEM

D

Non-jurisdictional

0.024

Roadside ditch

WET281-02

PEM

D

Non-jurisdictional

0.004

Roadside ditch

WET281-03

PEM

D

Non-jurisdictional

0.022

Roadside ditch

WET281-04

PEM

D

Non-jurisdictional

0.008

Roadside ditch

WET281-05

PEM

D

Non-jurisdictional

0.024

Roadside ditch

WET281-06

PEM

D

Non-jurisdictional

0.013

Roadside ditch

WET281-07

PEM/PSS

D

Non-jurisdictional

0.625

Stormwater basin

WET282-01

PEM/PSS

D

Non-jurisdictional

2.609

Stormwater basin

WET284-01

PEM

D

Non-jurisdictional

0.336

Roadside ditch

WET285-01

PEM

R

Non-jurisdictional

0.010

Roadside ditch

WET285-02

PSS

R

Non-jurisdictional

0.034

Roadside ditch

WET285-03

PEM

R

Non-jurisdictional

0.003

Roadside ditch

WET285-04

PEM

R

Non-jurisdictional

0.012

Roadside ditch

WET285-06

PEM

D

Non-jurisdictional

0.015

Roadside ditch

Wetlands Total
OW_N_Culv_02
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Jurisdictional

7.143

—

2.219

South Platte River
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Table 1.
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Summary of wetlands, open waters, and other waters of the U.S found in the project
area
USFWS
Type1

Site ID

HGM
Class2

Jurisdictional
Determination

Size
(acres)

Notes

OW_N_Culv_03

—

Jurisdictional

2.621

South Platte River

OW_S_Culv

—

Jurisdictional

1.179

South Platte River

OW278-01

—

Jurisdictional

4.494

Sand Creek

OW278-02

—

Jurisdictional3

0.013

Sand Creek

—

Jurisdictional3

0.003

Sand Creek

OW278-03

Other Waters of the U.S Total
OW279-01
OW279-02
OW279-03
OW279-04
OW279-05

10.529

—

—

Non-jurisdictional3

0.107

Stormwater basin

—

Non-jurisdictional3

0.060

Stormwater basin

—

Non-jurisdictional3

0.087

Stormwater basin

—

Non-jurisdictional3

0.148

Stormwater basin

—

Non-jurisdictional3

0.403

Stormwater basin

Open Water Total
Wetlands, open water, waters of the U.S Total

0.805

—

18.477

—

1.

PEM = palustrine emergent; PSS = palustrine scrub-shrub. After Cowardin et al.,1979.

2.

D = depressional; R = riverine. After Smith et al., 1995.

3.

These wetlands, open waters, and other waters of the U.S. were delineated after a formal jurisdictional
determination was made for the remaining 37 wetlands; therefore, this determination is preliminary. USACE
will make the final jurisdictional determination for these additional surveyed habitats.

Mapped wetlands in the project area include four scrub-shrub wetlands, two scrubshrub/emergent wetlands, and 25 emergent wetlands totaling 7.143 acres. Approximately
0.304 acres are considered jurisdictional and 6.839 acres are considered non-jurisdictional
wetlands. The portions of the South Platte River and Sand Creek that exist within the
project area are open waters under the jurisdiction of the USACE and referred to as other
waters of the U.S. Some of the stormwater basins found in the project area contained deep
water habitats that prevented vegetation growth and were isolated from any waters of the
U.S. These areas were mapped separately as non-jurisdictional open waters.
The project area is highly urbanized and most of the native soils in the area have been
paved over or excavated for buildings. Because much of the area from I-25 to I-225 along
I-70 consists of introduced urban fill, it has not been mapped by the Natural Resources
Conservation Service (NRCS). The artificial fills documented within the project area
include engineered and compacted fill for highways, buildings, and bridge abutments
(Lindvall, 1980, 1983). There are areas of native soils that still exist along I-70 east of
I-225. The predominant soil associations in this area are Ascalon sandy loam and Truckton
loamy sand, 0 percent to 3 percent slopes (NRCS, 2015).
Wetland functions were assessed using CDOT’s Functional Assessment of Colorado
Wetlands (FACWet) method (Johnson et al., 2011). FACWet is a rapid assessment
methodology that rates wetland condition through evaluation of ecological stressors and
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their effects on nine state variables that drive wetland functioning. Stressors are used as
indicators of functional impairment. Variables are rated on a scale of 0.1 (low) to 1.0 (high)
according to the level of departure between their currently observed condition and their
natural or reference standard condition. State variables then are related to the seven
functions over which they have primary control and are used to index the capacity of seven
societally important functions (Johnson et al., 2011). The FACWet analysis results for
wetlands located within the project area are summarized in Table 2.
2.1.1

Natural Wetlands

Five natural wetlands within the project area exist along the Sand Creek fringe and
encompass a total area of 0.304 acres. These wetland areas are classified as palustrine
emergent (WET278-08 and WET278-09) and palustrine scrub-shrub (WET278-10,
WET278-11, WET278-12) wetlands that exist as narrow “fringe” wetlands associated with
the natural Sand Creek waterway and its floodplain.
Wetland hydrology of these wetlands is supported primarily by overbank flooding and the
alluvial aquifer. The characteristics of the existing plant communities along Sand Creek are
dominated by hydrophytic vegetation, with narrowleaf willow (Salix exigua) and reed
canarygrass (Phalaris arundinacea) being the most prominent species. Soils along the
fringes of Sand Creek consist of silty clay loam (10YR 2/2) and sandy loam (10YR 5/1) with
10 percent redox features.
Using CDOT’s FACWet methodology, the wetlands found along Sand Creek were rated
functionally impaired. The low levels of functionality can be attributed to the surrounding
urban environment; however, these natural wetlands along Sand Creek still serve as
important wildlife habitat to the resident wildlife in the area. The five “natural” wetlands
have been determined jurisdictional wetlands based on the current guidance and approved
by the USACE on July 9, 2013.
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Support of Characteristic
Fish/Aquatic Habitat

Flood Attenuation

Short- and Long-Term Water
Storage

Nutrient/Toxicant Removal

Sediment Retention/
Shoreline Stabilization

Production Export/Food
Chain Support

Composite Functional
Capacity Index (FCI) Score

Summary of wetland functions performed by wetlands in project area
Support of Characteristic
Wildlife Habitat

Table 2.

I-70 East Final EIS

0.652

0.654

0.652

0.657

0.660

0.668

0.664

0.658

Roadside ditch WET279-04

0.690

0.740

0.730

0.730

0.640

0.680

0.730

0.710

Roadside ditches WET280-05,
WET281-01 to WET281-06,
WET284-01, WET285-01 to
WET285-04, and WET285-06

0.660

0.606

0.606

0.600

0.613

0.620

0.643

0.621

Roadside ditch WET280-06

0.630

0.750

0.720

0.760

0.620

0.710

0.740

0.700

Roadside ditch WET280-07

0.620

0.760

0.720

0.770

0.620

0.720

0.760

0.710

Roadside ditch WET280-08

0.540

0.740

0.690

0.750

0.600

0.630

0.680

0.660

Stormwater basins WET279-01,
WET280-01, WET280-02,
WET280-04, WET281-07, and
WET282-01

0.628

0.689

0.681

0.692

0.675

0.652

0.677

0.670

Stormwater basin WET278-13

0.600

0.650

0.640

0.640

0.640

0.640

0.620

0.630

Stormwater basin WET279-03

0.740

0.710

0.700

0.670

0.600

0.720

0.740

0.700

Stormwater basin WET279-05

0.670

0.670

0.650

0.640

0.640

0.670

0.663

0.660

Assessment Area Grouping

Natural wetlands
Sand Creek fringe WET278-08 to
WET278-12
Roadside ditch wetlands

Stormwater basin wetlands

FACWet scoring: 0.9–1.0 reference standard; 0.8–<0.9 highly functioning; 0.7–<0.8; functioning; 0.6–<0.7
functioning impaired, <0.6 non-functioning.
All permanent and temporary impacts to wetlands, open waters, and other waters of the U.S.—both jurisdictional
and non-jurisdictional—will be replaced at a 1:1 ratio since the majority of scores were functionally impaired to
non-functioning.
At this time, unavoidable impacts will be mitigated at a wetland mitigation bank in the South Platte River
watershed.

2.1.2

Roadside Ditch Wetlands

The project area contains 17 roadside ditch wetlands, 16 of which are classified as
palustrine emergent (WET279-04, WET280-05 to WET280-08, WET281-01 to WET281-06,
WET284-01, WET285-01, WET285-03, WET285-04, and WET285-06) and one as palustrine
scrub-shrub (WET285-02). The wetland sites surveyed exist along I-70, east of I-270, and
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were likely formed from depressions created during past interstate construction that, over
time, developed wetland characteristics. It can be assumed that the majority of these
habitats were formerly upland settings and were created with non-native fill material.
Wetland hydrology is supported primarily by precipitation and associated stormwater
runoff, though groundwater also may be contributing to hydrology at some locations.
Dominant hydrophytic vegetation observed within the roadside ditch wetlands primarily
consist of peachleaf willow (Salix amygdaloides), narrowleaf willow (Salix exigua), common
spikerush (Eleocharis palustris), hardstem bulrush (Schoenoplectus acutus), narrowleaf
cattail (Typha angustifolia), and broadleaf cattail (Typha latfolia). The soil characteristics
observed across the project area varied greatly, but were primarily sandy loam. The four
wetlands (WET285-01 to WET285-04) on the eastern limits of the project area on the south
side of I-70 are concrete lined channel, which made it difficult to take soil samples. They
contained clear signs of hydrology and hydrophytic vegetation and are assumed to contain
hydric soils.
Using CDOT’s FACWet methodology, the majority of the roadside drainage wetlands found
along I-70 were rated functionally impaired. Three sites (WET279-04, WET280-06, and
WET280-07) assessed them at 0.7 or higher, giving them a rating of functioning. The low
levels of functionality can be attributed to the surrounding urban environment; however,
these wetlands still provide an important nutrient/toxicant removal function. Of the 17
roadside ditches, 16 have been determined non-jurisdictional wetlands based on the current
guidance and approved by the USACE on July 9, 2013. The other wetland (WET279-04)
was delineated after the initial jurisdictional determination. The site is an isolated wetland
located between I-70 and an exit ramp to Central Park Boulevard, and will likely be
determined non-jurisdictional.
2.1.3

Stormwater Basin Wetlands

The project area contains nine stormwater basin wetlands, seven of which are classified as
palustrine emergent (WET278-13, WET279-01, WET279-03, WET279-05, WET280-01,
WET279-02, and WET280-04) and two as palustrine scrub-shrub (WET281-07 and
WET282-02). The wetland sites surveyed exist along I-70, east of I-270, and are primarily
designed water quality features constructed to drain precipitation and stormwater runoff
from the existing impermeable surfaces associated with the highway.
The dominant vegetation observed in these features consists primarily of: peachleaf willow
(Salix amygdaloides), artic rush (Juncus arcticus), common spikerush (Eleocharis
palustris), common three-square (Schoenoplectus pungens), narrowleaf cattail (Typha
angustifolia), and saltgrass (Distichlia spicata). The soil characteristics observed across the
project area varied greatly, but were primarily loamy.
Using CDOT’s FACWet methodology, the majority of the stormwater basin wetlands found
along I-70 were rated functionally impaired; however, one site rated greater than 0.7,
giving it a functioning rating. The low levels of functionality can be attributed to the
surrounding urban environment; however, these wetlands still provide an important
nutrient/toxicant removal function. Six of the nine stormwater basins have been
determined non-jurisdictional wetlands based on the current guidance and approved by the
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USACE on July 9, 2013. The other three wetlands (WET278-13, WET279-03, WET279-05)
were delineated after the initial jurisdictional determination. The sites are isolated
wetlands located along I-70, and will likely be determined non-jurisdictional.
2.1.4

Other Waters of the U.S.

There are five individual mapped waters of the U.S. identified in the project area within 50
feet of the project area: the South Platte River (OW_N_Culv_02, OW_N_Culv_03, and
OW_S_Culv), Sand Creek (OW278-01), and a Sand Creek tributary (OW278-02 and
OW278-03). Both rivers are perennial sand-bed streams that generally flow in a northerly
direction. The Sand Creek tributary is ephemeral, with hydrology supported by stormwater
runoff from I-70 during rain events. The tributary has not had a final jurisdictional
determination; however, it will likely be determined jurisdictional.
2.1.5

Other Open Waters

During the April 2015 field surveys, five new stormwater basins were discovered (OW27901 to OW279-05). These areas appeared to be constructed as water quality features during
the Central Park Boulevard interchange construction project, completed in 2012. A decision
was made to map these sites as open waters because they were severely inundated and
showed signs of containing large quantities of water throughout the year, which prevented
vegetation growth. Each site is isolated from the nearest water of the U.S.; therefore, it is
likely they will be determined non-jurisdictional.

3 WETLAND IMPACTS
Wetlands analysis was completed between I-25 and Tower Road, within 50 feet of the
existing edge of pavement or within 50 feet of the proposed construction limits. Field
analysis completed by Atkins and Pinyon Environmental in the project area was done using
a Trimble GeoXH resource-grade global positioning system (GPS), using the North
American Datum (NAD) 1983 Colorado Central State Plane coordinate system. Points were
taken at all sample locations. Data were differentially corrected using Pathfinder Office 5.4
with base station data received from the continuously operating reference stations at CDOT
in Golden, Colorado. GPS data accuracy was verified through comparison of data to
observable features on the aerial photograph. Analysis in the office was completed by
digitally tracing relevant features observed on recent aerial photography in ESRI ArcMap
GIS. Unique wetland identifiers (i.e., labels) were created by sequentially numbering
wetlands with each mile of I-70, based on milepost markers. For example, a wetland found
between I-70 mileposts 278 and 279, was labeled 278-01; the second wetland found between
mileposts 278 and 279 was labeled 278-02, and so on.
Impacts to wetlands can occur directly or indirectly and can be temporary or permanent.
Direct impacts are the result of the physical destruction or degradation of a wetland
resource within a proposed project alternative. An example of a direct impact is the
excavation and grading of wetland habitat during road construction. Indirect impacts are
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foreseeable effects that are somewhat distant from the project in time and/or space (see 40
CFR §1508.8). A relatively common example of an indirect impact is the introduction and
establishment of noxious weeds on newly disturbed soils. The noxious weeds become
established and begin to out-compete native plant species, eventually leading to the
degradation of wetland habitats.
A temporary impact results from an action that temporarily alters the function of a wetland
resource due to modification or disturbance during construction. These impacts result from
vegetation removal, soil exposure, and construction activities taking place in or adjacent to
wetlands. With proper management and mitigation, the areas can be returned to their preconstruction condition after conclusion of construction activities. When not permanent,
impacts to emergent wetlands are often considered short-term because these communities
recover more quickly than plant communities possessing a woody plant component.
Permanent impacts are those impacts where a complete change in functionality occurs (i.e.,
land conversion) and persists for the lifetime of the facility. Permanent impacts result from
construction activities, specifically placement of bridge piers, fill, shading, and new
roadway.
Projected impacts to wetlands, open water, and other waters of the U.S. were calculated by
overlaying the Phase 1 construction limits over the water features polygons in ESRI
ArcMap GIS. Permanent impacts were assumed to occur where the overlap occurs between
the construction limits and the water features polygons. Temporary impacts were
calculated by using a 10-foot offset from the projected construction limits.

3.1 Project Impacts to Wetlands, Open Waters, and Other
Waters of the U.S.
The construction of the I-70 East project is being split in phases due to limited revenue
sources. Currently, Phase 1 is the only defined phase for the project and the remaining
proposed work will be completed in additional phase(s) over time. The schedule for
remaining construction is unknown and will be determined at a later date when funding
options become available. This report details project impacts in Phase 1 only.
Some of the construction activities for Phase 1 of the I-70 East project are proposed between
Brighton Boulevard and I-270, where two lanes will be added in each direction to increase
capacity on the highway. Most of this area is urban and contains very little wetlands, open
waters, or other waters of the U.S. The exception is the area near Sand Creek, where
natural water features exist along the creek and intersect the construction limits just west
of I-270. As a separate project, the I-70 Bridge over Sand Creek has recently undergone
construction for widening. Very little work on the Sand Creek Bridge is proposed for Phase
1; therefore, minimal impacts to jurisdictional waters are anticipated.
The majority of the impacts to wetlands, open water, and other waters of the U.S. in Phase
1 will take place east of the Sand Creek Bridge over I-70. There will be 0.015 acre of
permanent, direct shading impacts and 0.008 acre of temporary impacts to jurisdictional
wetlands. These permanent and temporary jurisdictional wetland impacts represent 8
percent of the total jurisdictional wetlands in the project area (see Figure 1). The rest of the
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wetland impacts in Phase 1 will occur in non-jurisdictional roadside ditch and stormwater
basin wetlands that exist along the I-70 corridor. Impacts to these wetlands will be fill
related due to the construction of one additional lane in either direction from I-270 to
Chambers Road. Non-jurisdictional wetland impacts during Phase 1 will total 0.877 acre of
permanent impacts and 0.170 acre of temporary impacts. These permanent and temporary
non-jurisdictional wetland impacts represent 15 percent of total non-jurisdictional wetlands
in the project area (see Figure 1).
Phase 1 will have additional impacts to other waters of the U.S. by way of direct impacts to
the South Platte River channel and Sand Creek. The new proposed I-70 structure as part of
the Preferred Alternative requires three additional drainage systems, two that will outfall
to the South Platte River and one that will outfall to a tributary connected to Sand Creek.
The new Sand Creek drainage pipe will replace portions of what is currently an open riprap
tributary. Effects from the placement of the pipe result in 0.012 acre of permanent impacts
and 0.003 acre of temporary impacts. Minimal fill-related impacts from the South Platte
River drainage systems and the work on Sand Creek Bridge resulting in minimal shading
impacts to Sand Creek during Phase 1 result in total permanent, direct impacts totaling
0.106 acre and temporary impacts will total 0.069 acre. These permanent and temporary
impacts to other waters of the U.S. represent 3 percent of total other waters of the U.S. in
the project area (see Figure 1).
Open waters exist east of I-270 as stormwater basins that do not exhibit indications of
wetland habitat. The additional impacts to the non-jurisdictional open waters will total
0.065 acre of permanent; direct fill-related impacts and 0.040 acre of temporary impacts.
Table 3 and Table 4 summarize the impacts to wetlands, open waters, and other waters of
the U.S. in Phase 1 of the Preferred Alternative. These permanent and temporary open
waters impacts represent 13 percent of total open waters in the project area (see Figure 1).
Table 3

Impacts to wetlands for Phase 1

Waterbody

Feature ID

Partial Cover Lowered Alternative,
Managed Lanes Option (acres)
Permanent

Jurisdictional

Wet278-09
Wet278-10

Wetlands Impact Total

0.007

0.001

<0.001
0.008

Wet279-01
Wet279-03

0.850
0.008

0.116
0.007

Wet279-05

—

0.001

Wet280-08
Wet281-01

0.012

—
0.021

Wet281-02

Non-jurisdictional Total

0.014
0.015

Jurisdictional Total

Non-jurisdictional

Temporary

0.003

0.004

Wet281-03

—
0.002

Wet281-04

0.002

0.003

0.877
0.892

0.170
0.178

0.018

Note: Impacts were calculated based on conceptual design and are subject to change.
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Impacts to open waters and other waters of the U.S. for Phase 1

Waterbody

Feature ID

Partial Cover Lowered
Alternative, Managed Lanes
Option (acres)
Permanent

Jurisdictional (Other Waters of the U.S.)

OW_N_Culv_03
OW278-01
OW278-02
OW278-03
OW-S_Culv

0.013
0.017
0.003
--

0.059

0.039

0.118

0.072

—
0.065

0.001

OW279-04
OW279-05

—

0.001

0.065
0.183

0.040
0.112

Jurisdictional Total
OW279-01
Non-jurisdictional (Open Waters)

0.005
0.042
0.009
0.003

Temporary

Non-jurisdictional Total
Open Waters and Other Waters of the U.S. Impact Total

0.038

Note: Impacts were calculated based on conceptual design and are subject to change.

Phase 1 will have minimal dredge and fill-related permanent and temporary impacts to
waters of the U.S., including wetlands. It is likely that a Nationwide Permit 14 (Linear
Transportation Projects) will permit the project since anticipated impacts to jurisdictional
wetlands are less than the threshold of 0.5 acre. In addition, a Senate Bill 40 wildlife
certification from Colorado Parks and Wildlife will be required. CDOT will complete the
Senate Bill 40 wildlife certification and obtain a permit from the USACE before starting
work. Completion of the Section 404/NEPA merger process currently is not necessary
because of the limited amount of fill-related permanent impacts to jurisdictional wetlands
(<0.5 acre). This will be revisited in the event additional jurisdictional impacts are
identified.

4 WETLAND MITIGATION
Per CDOT policy, all permanent and temporary impacts to wetlands, open waters, and
other waters of the U.S.—both jurisdictional and non-jurisdictional—will be replaced at a
1:1 ratio. At this time, unavoidable impacts will be mitigated at the Middle South Platte
River Mitigation Bank in the South Platte River watershed. In early March 2015, the unit
price for credits at the Middle South Platte River Mitigation Bank is $85,000/credit with 29
credits available (J. Ryan, personal communication, March 5, 2015).
Based on current estimates for Phase 1 of the Preferred Alternative, compensatory
mitigation will be required for project impacts to wetlands totaling 0.892 acre of permanent
impacts (0.015 acre of jurisdictional and 0.877 acre of non-jurisdictional) and 0.178 acre of
temporary impacts (0.008 acre of jurisdictional and 0.170 acre of non-jurisdictional). Nonjurisdictional wetlands also may form at planned new stormwater detention facilities, but
these are not currently included in proposed mitigation measures.
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Wetlands, open waters, and other waters of the U.S. temporarily impacted by both the NoAction Alternative and Build Alternatives will be returned to pre-construction conditions
after construction is complete. All contractors will be required to consider methods, where
feasible, to limit the effects of construction on water resources. In addition, the following
mitigation measures would be implemented during and after construction of a Preferred
Alternative to avoid or minimize effects to wetlands and other waters of the U.S.:


Temporary erosion control and sediment control best management practices (BMPs)
will be installed prior to ground disturbance activities. Completed areas will be
permanently stabilized within seven days. The following BMPs are proposed:
o

Unnecessary temporary effects would be avoided by fencing the limits of
disturbance during construction.

o

No equipment staging or storage of construction materials will occur within 50
feet of wetlands.

o

The use of chemicals—such as soil stabilizers, dust inhibitors, and fertilizers—
within 50 feet of wetlands will be prohibited.

o

Temporary fill material will not be stored within wetlands.

o

No discharge of effluent into wetlands will occur.

o

All areas of exposed soil will be seeded and/or planted, and mulched throughout
construction (following completion of each section). Mulch and mulch tackifier
will be placed for temporary erosion control when seeding and/or planting cannot
occur due to seasonal constraints.

o

If any wetland areas are used for construction access, they will be covered with a
layer of geotextile, straw, and soil prior to use.

o

Wetlands temporarily affected during construction will be restored to preconstruction conditions.

All contractors would be required to consider methods, where feasible, to limit the effects of
construction on water resources, including the following:
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Install perimeter erosion control measures prior to grading.



Implement stabilization BMPs, such as mulching, temporary seeding, and erosion
control blankets.



Wash concrete trucks in designated concrete washout areas at least 50 feet away
from surface water sources.



Build stabilized construction entrances to the site to limit mud and dirt deposition
on local roadways.



Use erosion prevention measures to prevent the need for extensive erosion control
(measures such as staging the construction to reduce disturbance, minimizing access
areas, temporary seeding, early final grading and seeding of completed areas, and
clean water diversions). Permanent water quality ponds can be constructed early
and used for construction runoff.



Roughen disturbed surfaces throughout construction.
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Use temporary sediment control features, such as silt fence, erosion logs, and erosion
bales.



Place permanent native seeding incrementally throughout project.



Place temporary stabilization (mulch and mulch tackifier, soil binder) when native
seeding is not allowed due to seasonal constraints.



Comply with local and federal permitting requirements for construction within
floodplains.



Limit the size of construction areas.



Apply geotextile fabric before construction of temporary crane pads.



Use rubber tire construction equipment, when feasible.



When necessary, set up gravel barriers around work area when installing piers or
working within the South Platte River or Sand Creek to divert water flow and
prevent sediment in the channel.



Install perimeter sediment control devices, such as erosion bales and/or silt fencing.



Follow the spill prevention and containment procedures outlined in the spill
prevention plan included within the construction stormwater management plan.



Inspect erosion and sediment control measures at least every 14 days and after
precipitation events that cause surface erosion.



Avoid ground-disturbing activities or work near streams during heavy precipitation
events.



Till soils that have been compacted by heavy construction equipment to allow for
quicker establishment of vegetation.



Sequence ground clearing so the entire site is not disturbed at once; stabilization of a
cleared site should occur as soon as construction activity is completed.



Temporarily seed or mulch areas that will not be regraded within seven days.



Use central staging areas for all equipment and disposal of waste material; these
staging areas should not be located within 50 feet of streams, wetlands, or sensitive
habitat areas.



Manage waste stockpiles of concrete, solids, sanitary/septic materials, liquids, and
hazardous materials through implementation of waste management BMPs.



Locate temporary sanitation facilities no less than 50 feet from waterways to reduce
the effect of potential releases.



Use a vacuum sweeper immediately to sweep cutting dust after concrete cutting
operations.



Construct and use stabilized construction entrances/exits to reduce mud and dirt
deposition on local roadways.



Construct temporary water quality basins where right of way allows.
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Use certified weed free mulch and hay bales in accordance with the Colorado
Noxious Weed Act (CRS 35-5.5).



Reseed disturbed areas with a native grass mix that also includes forbs and shrubs.
The seed mix will include oats (Avena sativa) that will be applied at a low rate to
facilitate soil stabilization while native species are establishing.



Stabilize all slopes steeper than 3:1 with erosion control blankets.



Construct near major streams during the drier months, from October to February.
Based on hydrograph data collected by the WRCC, Denver receives less than 1 inch
of precipitation during these months.



Follow the sanding and sweeping requirements of Colorado Department of Public
Health and Environment, Regulation Number 16, vacuum sweepers will be used to
remove sand remaining after a sanding event.

5 CLOSING STATEMENT
Based on the above considerations, it is determined that there is no practicable alternative
to the proposed new construction in wetlands and that the proposed action includes all
practicable measures to minimize harm to wetlands that may result from such use.

6 ATTACHMENTS
As per the Checklist for Wetland Findings and Wetland Finding Amendments (revised July
2010), the following attachments are required. Locations of the required attachments are
noted.
1) Project location diagram(s): Figures 1 and 2
2) Project design sheet(s) indicating location and extent of wetland impacts:
Attachment B
3) Wetland mitigation location diagrams: N/A
4) Wetland mitigation site diagrams, whether specific or conceptual, addressing all
mitigation commitments, including planting plans: N/A
5) Dated photos of project area wetlands and mitigation site(s), if available:
Attachment D
6) Copy of 404 permit, if available: N/A
7) Completed FACWet data sheets: Attachment E
The following are the current attachments to this Wetland Finding:
A. Wetlands and Other Waters of the U.S. Technical Report Addendum
B. Phased Preferred Alternative Location and Extent of Wetland Impact Figures
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C. Photographs
D. Wetland Data Forms (Additional wetlands since 2014 Supplemental Draft EIS)
E. FACWet Data Forms
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Photo 1. Wetland WET278-08 – Sand Creek wetland fringe facing downstream.

Photo 2. Wetland WET278-09 – Sand Creek downstream of I-70, facing east.

Photo 3. Wetland WET278-10 (approx. center of photo in sunlight adjacent to creek). Sand Creek
wetland fringe on right bank, facing downstream.

Photo 4. Wetland WET278-11. Sand Creek wetland fringe on left bank south of I-70. Facing upstream
from pedestrian bridge.

Photo 5. Wetland WET278-12. Sand Creek wetland fringe

Photo 6. Wetland WET279-13. Stormwater basin

Photo 7. Wetland WET279-01 - Stormwater basin

Photo 8. Wetland WET279-03 – Stormwater basin

Photo 9. Wetland WET279-04 – Roadside ditch

Photo 10. Wetland WET279-05 – Stormwater basin

Photo 11. Wetland WET280-01 – Stormwater basin

Photo 12.

Wetland WET280-02 – Stormwater basin

Photo 13.

Wetland WET280-04 – Stormwater basin

Photo 14. Wetland WET280-05 – Roadside ditch

Photo 15.

Photo 16.

Wetland WET280-06 – Roadside ditch

Wetland WET280-07 – Roadside ditch

Photo 17.

Wetland WET280-08 – Roadside ditch

Photo 18. Wetland WET281-01 – Roadside ditch

Photo 19.

Wetland WET281-02 – Roadside ditch

Photo 20.

Wetland WET281-03 – Roadside ditch

Photo 21.

Wetland WET281-04 – Roadside ditch

Photo 22.

Wetland WET281-05 – Roadside ditch

Photo 23.

Wetland WET281-06 – Roadside ditch

Photo 24.

Wetland WET281-07 – Stormwater basin

Photo 25.

Wetland WET282-01 - Stormwater basin. Sample point.

Photo 26. Wetland WET284-01 – Roadside ditch

Photo 27. Wetland WET285-01 – Roadside ditch

Photo 28.

Wetland WET285-02 - Roadside ditch

Photo 29.

Wetland WET285-03 – Roadside ditch

Photo 30.

Wetland WET285-04 – Roadside ditch

Photo 31.

Wetland WET285-06 – Roadside ditch

Attachment N – Appendix C.
Wetland Data Forms (Additional Wetlands
since 2014 Supplemental Draft EIS)
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WETLAND DETERMINATION DATA FORM – Great Plains Region
Project/Site: I-70 East Wet278-13

City/County: Denver

Sampling Date: 4/20/2015

Applicant/Owner: CDOT

State: CO

Investigator(s): Lukas Schroeder, Michael Gloden

Sampling Point: Upland

Section, Township, Range: T2S R67W S21

Landform (hillslope, terrace, etc.): Hillslope

Local relief (concave, convex, none): None

Subregion (LRR): G – Western Great Plains Lat: 39.776792

Slope (%): 20

Long: -104.884945

Soil Map Unit Name: Unmapped

Datum: NAD83
NWI classification: N/A

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X

No

(If no, explain in Remarks.)

Are Vegetation N

Soil N

, or Hydrology N

significantly disturbed?

Are “Normal Circumstances” present? Yes X

Are Vegetation N

Soil N

, or Hydrology N

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

X

Hydric Soil Present?

Yes

No

X

Wetland Hydrology Present?

Yes

No

X

Remarks:

Is the Sampled Area
within a Wetland?

Yes

No

X

Sample point was on an upslope between the road and the wetland.

VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:
1.

Absolute
% Cover

)

Dominant Indicator
Species? Status

NONE

2.
3.
4.
5.
0
10’ radius

Sapling/Shrub Stratum (Plot size:
1.

= Total Cover

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC
(excluding FAC-):

0

(A)

Total Number of Dominant
Species Across All Strata:

2

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

0

(A/B)

)

Ericameria nauseosa

25

D

FACU

Prevalence Index worksheet:
Total % Cover of:

2.
3.
4.
5.
25
Herb Stratum (Plot size:

10’ radius

= Total Cover

)

1.

Bouteloua dactyloides

70

2.

Panicum virgatum

15

D

FACU

OBL species

x1=

FACW species

x2=

FAC species

x3=

FACU species

x4=

UPL species

x5=

Column Totals:

(A)

FAC

3.

Multiply by:

(B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:

4.

Dominance Test is >50%

5.

Prevalence Index is ≤3.01

6.
7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.

Problematic Hydrophytic Vegetation1 (Explain)

9.
10.

1

85
Woody Vine Stratum (Plot size:
1.

= Total Cover

)

NONE

2.
% Bare Ground in Herb Stratum

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

15

0

= Total Cover

Hydrophytic
Vegetation
Present?

Yes

No

X

Remarks: (Include photo numbers here or on a separate sheet.) The beginning of the growing season made identifying plant species difficult. The
dominant species were easy to pick out, however, secondary species weren’t easily noticeable.

US Army Corps of Engineers

Great Plains – Interim Version

SOIL

Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

0-1

10 YR 2/2

100

1-5

10 YR 3/4

98

5-12

Redox Features
Color (moist)
%
Type1

%

10YR 3/3

Loc2

Texture

Remarks

Sandy Loam
10 YR 4/6

1

C

M

1

C

M

100

Sandy Loam

Sandy Loam

1

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators:
Indicators for Problematic Hydric Soils3:

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR F)
1 cm Muck (A9) (LRR F, G, H)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
2.5 cm Mucky Peat or Peat (S2) (LRR G, H)
5 cm Mucky Peat or Peat (S3) (LRR F)
Restrictive Layer (if observed):

Sandy Gleyed Matrix (S4)
Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
High Plains Depressions (F16)
(MLRA 72 & 73 of LRR H)

1 cm Muck (A9) (LRRI, J)
Coast Prairie Redox (A16) (LRR F, G, H)
Dark Surface (S7) (LRR G)
High Plains Depressions (F16)
(LRRH outside of MLRA 72 & 73)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)
3
Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Hydric Soil Present?

Depth (inches):

Yes

No

X

Remarks: None

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)

Surface Water (A1)

Salt Crust (B11)

Surface Soil Cracks (B6)

High Water Table (A2)

Aquatic Invertebrates (B13)

Sparsely Vegetated Concave Surface (B8)

Saturation (A3)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Water Marks (B1)
Sediment Deposits (B2)

Dry-Season Water Table (C2)
Oxidized Rhizospheres on Living Roots (C3)

Oxidized Rhizospheres on Living Roots (C3)
(where tilled)

Drift Deposits (B3)

(where not tilled)

Crayfish Burrows (C8)

Algal Mat or Crust (B4)

Presence of Reduced Iron (C4)

Saturation Visible on Aerial Imagery (C9)

Iron Deposits (B5)

Thin Muck Surface (C7)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

Water-Stained Leaves (B9)

Frost-Heave Hummocks (D7) (LRR F)

Field Observations:
Surface Water Present?

Yes

No

X

Depth (inches):

Water Table Present?

Yes

No

X

Depth (inches):

Wetland Hydrology Present?
Saturation Present?
Yes
No X
Depth (inches):
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks:

Yes

No

X

None

US Army Corps of Engineers

Great Plains – Interim Version

WETLAND DETERMINATION DATA FORM – Great Plains Region
Project/Site: I-70 East Wet278-13

City/County: Denver

Sampling Date: 4/20/2015

Applicant/Owner: CDOT

State: CO

Investigator(s): Lukas Schroeder, Michael Gloden

Sampling Point: Wetland

Section, Township, Range: T2S R67W S21

Landform (hillslope, terrace, etc.): Roadside Drainage

Local relief (concave, convex, none): Concave

Subregion (LRR): G – Western Great Plains Lat: 39.780038

Long: -104.902810

Soil Map Unit Name: Unmapped

Slope (%): 0
Datum: NAD83

NWI classification: N/A

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X

No

(If no, explain in Remarks.)

Are Vegetation N

Soil N

, or Hydrology N

significantly disturbed?

Are “Normal Circumstances” present? Yes X

Are Vegetation N

Soil N

, or Hydrology N

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

X

No

Hydric Soil Present?

Yes

X

No

Wetland Hydrology Present?

Yes

X

No

Is the Sampled Area
within a Wetland?

Yes

X

No

Remarks: Site has been influenced by recent rainfall/snowfall. Sample was taken at the beginning of the growing season where these conditions are
not atypical.

VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

Dominant Indicator
Species? Status

1. NONE
2.
3.
4.
5.
0
Sapling/Shrub Stratum (Plot size: 10’ radius

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC
(excluding FAC-):

2

(A)

Total Number of Dominant
Species Across All Strata:

2

(B)

100

(A/B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

= Total Cover

)

1. Salix amygdaloides

25

D

FACW

Prevalence Index worksheet:
Total % Cover of:

2.
3.
4.
5.
25
Herb Stratum (Plot size:

10’ radius

= Total Cover

)

1. Eleocharis palustris

80

D

OBL

Multiply by:

OBL species

x1=

FACW species

x2=

FAC species

x3=

FACU species

x4=

UPL species

x5=

Column Totals:

(A)

2.

(B)

Prevalence Index = B/A =

3.

Hydrophytic Vegetation Indicators:

4.

Dominance Test is >50%

5.

Prevalence Index is ≤3.01

6.
7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.

Problematic Hydrophytic Vegetation1 (Explain)

9.
10.

1

80
Woody Vine Stratum (Plot size:

= Total Cover

)

1. NONE
2.
% Bare Ground in Herb Stratum 20

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

0

= Total Cover

Hydrophytic
Vegetation
Present?

Yes

X

No

Remarks: (Include photo numbers here or on a separate sheet.) The beginning of the growing season made identifying plant species difficult. The
dominant species were easy to pick out, however, secondary species weren’t easily noticeable. Compaction, fill material, and standing water
combine to prevent vegetation from growing across the entire wetlands habitat.

US Army Corps of Engineers

Great Plains – Interim Version

SOIL

Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

0-4

10 YR 3/2

100

4-10

10 YR 4/2

79

10-13

Redox Features
Color (moist)
%
Type1

%

5Y 2.5/1

Loc2

Texture

Remarks

Sandy Loam

60

10 YR 5/8

1

C

M

10 YR 5/3

20

C

M

10 YR 3/6

40

C

M

Sandy Loam

Clay Loam

1

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators:
Indicators for Problematic Hydric Soils3:

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR F)
1 cm Muck (A9) (LRR F, G, H)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
2.5 cm Mucky Peat or Peat (S2) (LRR G, H)
5 cm Mucky Peat or Peat (S3) (LRR F)
Restrictive Layer (if observed):

Sandy Gleyed Matrix (S4)
Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
X Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
High Plains Depressions (F16)
(MLRA 72 & 73 of LRR H)

1 cm Muck (A9) (LRRI, J)
Coast Prairie Redox (A16) (LRR F, G, H)
Dark Surface (S7) (LRR G)
High Plains Depressions (F16)
(LRRH outside of MLRA 72 & 73)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)
3
Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Hydric Soil Present?

Depth (inches):

Yes

X

No

rd

Remarks: In the 3 matrix, there were pockets of 10 YR 6/6 soils mixed with fill material that contained gravel.

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one is required; check all that apply)
X
X

X

Secondary Indicators (minimum of two required)

Surface Water (A1)

Salt Crust (B11)

Surface Soil Cracks (B6)

High Water Table (A2)

Aquatic Invertebrates (B13)

Sparsely Vegetated Concave Surface (B8)

Saturation (A3)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Water Marks (B1)
Sediment Deposits (B2)

Dry-Season Water Table (C2)
Oxidized Rhizospheres on Living Roots (C3)

Oxidized Rhizospheres on Living Roots (C3)
(where tilled)

Drift Deposits (B3)

(where not tilled)

Crayfish Burrows (C8)

Algal Mat or Crust (B4)

Presence of Reduced Iron (C4)

Saturation Visible on Aerial Imagery (C9)

Iron Deposits (B5)

Thin Muck Surface (C7)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

Water-Stained Leaves (B9)

Frost-Heave Hummocks (D7) (LRR F)

Field Observations:
Surface Water Present?

Yes

X

No

Depth (inches):

2”

Water Table Present?

Yes

X

No

Depth (inches):

Surface

Wetland Hydrology Present?
Saturation Present?
Yes X
No
Depth (inches):
>13”
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks:
runoff.

Yes

X

No

Hydrology is influenced by a bike/ped trail on the north side of the site. Additionally, there is a manmade berm that prevents natural

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM – Great Plains Region
Project/Site: I-70 East Wet279-03

City/County: Denver

Sampling Date: 4/20/2015

Applicant/Owner: CDOT

State: CO

Investigator(s): Lukas Schroeder, Michael Gloden

Sampling Point: 279-03 Upland

Section, Township, Range: T2S R67W S21

Landform (hillslope, terrace, etc.): Hillslope

Local relief (concave, convex, none): None

Subregion (LRR): G – Western Great Plains Lat: 39.778999

Slope (%): 20

Long: -104.898765

Soil Map Unit Name: Unmapped

Datum: NAD83
NWI classification: N/A

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X

No

(If no, explain in Remarks.)

Are Vegetation N

Soil N

, or Hydrology N

significantly disturbed?

Are “Normal Circumstances” present? Yes X

Are Vegetation N

Soil N

, or Hydrology N

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

X

Hydric Soil Present?

Yes

No

X

Wetland Hydrology Present?

Yes

No

X

Remarks:

Is the Sampled Area
within a Wetland?

Yes

No

X

Sample point was on an upslope between the road and the wetland.

VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:
1.

Absolute
% Cover

)

Dominant Indicator
Species? Status

NONE

2.
3.
4.
5.
0
10’ radius

Sapling/Shrub Stratum (Plot size:
1.

= Total Cover

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC
(excluding FAC-):

0

(A)

Total Number of Dominant
Species Across All Strata:

2

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

0

(A/B)

)
Prevalence Index worksheet:

NONE

Total % Cover of:

2.
3.
4.
5.
25
Herb Stratum (Plot size:

10’ radius

= Total Cover

)

1.

Bouteloua gracilis

20%

Y

UPL

2.

Elymus trachycaulus

50%

Y

FACU

3.

Verbascum thapsus

5%

UPL

4.

Multiply by:

OBL species

x1=

FACW species

x2=

FAC species

x3=

FACU species

x4=

UPL species

x5=

Column Totals:

(A)

(B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:
Dominance Test is >50%

5.

Prevalence Index is ≤3.01

6.
7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.

Problematic Hydrophytic Vegetation1 (Explain)

9.
10.

1

75
Woody Vine Stratum (Plot size:
1.

= Total Cover

)

NONE

2.
% Bare Ground in Herb Stratum

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

25

100

= Total Cover

Hydrophytic
Vegetation
Present?

Yes

No

X

Remarks: (Include photo numbers here or on a separate sheet.) The beginning of the growing season made identifying plant species difficult. The
dominant species were easy to pick out, however, secondary species weren’t easily noticeable.

US Army Corps of Engineers
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SOIL

Sampling Point: 279-03 Upland

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

0-6

10 YR 3/4

100

6-12

10 YR 3/4

80

Redox Features
Color (moist)
%
Type1

%

Loc2

Texture

Remarks

Loam
10 YR 5/6

20

C

M

Loam

1

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators:
Indicators for Problematic Hydric Soils3:

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR F)
1 cm Muck (A9) (LRR F, G, H)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
2.5 cm Mucky Peat or Peat (S2) (LRR G, H)
5 cm Mucky Peat or Peat (S3) (LRR F)
Restrictive Layer (if observed):

Sandy Gleyed Matrix (S4)
Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
High Plains Depressions (F16)
(MLRA 72 & 73 of LRR H)

1 cm Muck (A9) (LRRI, J)
Coast Prairie Redox (A16) (LRR F, G, H)
Dark Surface (S7) (LRR G)
High Plains Depressions (F16)
(LRRH outside of MLRA 72 & 73)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)
3
Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Hydric Soil Present?

Depth (inches):

Yes

No

X

Remarks: None

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)

Surface Water (A1)

Salt Crust (B11)

Surface Soil Cracks (B6)

High Water Table (A2)

Aquatic Invertebrates (B13)

Sparsely Vegetated Concave Surface (B8)

Saturation (A3)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Water Marks (B1)
Sediment Deposits (B2)

Dry-Season Water Table (C2)
Oxidized Rhizospheres on Living Roots (C3)

Oxidized Rhizospheres on Living Roots (C3)
(where tilled)

Drift Deposits (B3)

(where not tilled)

Crayfish Burrows (C8)

Algal Mat or Crust (B4)

Presence of Reduced Iron (C4)

Saturation Visible on Aerial Imagery (C9)

Iron Deposits (B5)

Thin Muck Surface (C7)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

Water-Stained Leaves (B9)

Frost-Heave Hummocks (D7) (LRR F)

Field Observations:
Surface Water Present?

Yes

No

X

Depth (inches):

Water Table Present?

Yes

No

X

Depth (inches):

Wetland Hydrology Present?
Saturation Present?
Yes
No X
Depth (inches):
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks:

Yes

No

X

None

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM – Great Plains Region
Project/Site: I-70 East Wet279-03

City/County: Denver

Sampling Date: 4/20/2015

Applicant/Owner: CDOT

State: CO

Investigator(s): Lukas Schroeder, Michael Gloden

Sampling Point: 279-03 Wetland

Section, Township, Range: T2S R67W S21

Landform (hillslope, terrace, etc.): Roadside Drainage

Local relief (concave, convex, none): Concave

Subregion (LRR): G – Western Great Plains Lat: 39.778855

Long: -104.898769

Soil Map Unit Name: Unmapped

Slope (%): 0 -3
Datum: NAD83

NWI classification: N/A

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X

No

(If no, explain in Remarks.)

Are Vegetation N

Soil N

, or Hydrology N

significantly disturbed?

Are “Normal Circumstances” present? Yes X

Are Vegetation N

Soil N

, or Hydrology N

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

X

No

Hydric Soil Present?

Yes

X

No

Wetland Hydrology Present?

Yes

X

No

Is the Sampled Area
within a Wetland?

Yes

X

No

Remarks: Site has been influenced by recent rainfall/snowfall. Sample was taken at the beginning of the growing season where these conditions are
not atypical.

VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

Dominant Indicator
Species? Status

1. NONE
2.
3.
4.
5.
0
Sapling/Shrub Stratum (Plot size: 10’ radius
1.

= Total Cover

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC
(excluding FAC-):

2

(A)

Total Number of Dominant
Species Across All Strata:

2

(B)

100

(A/B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

)
Prevalence Index worksheet:

NONE

Total % Cover of:

2.
3.
4.
5.
0
Herb Stratum (Plot size:

10’ radius

= Total Cover

)

1. Schoenoplectus pungens

25

Y

OBL

2. Phalaris arundinacea
3. Thinopyrum intermedium

60

Y

FAC-W

3

N

FAC-U

4.

Multiply by:

OBL species

x1=

FACW species

x2=

FAC species

x3=

FACU species

x4=

UPL species

x5=

Column Totals:

(A)

(B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:
Dominance Test is >50%

5.

Prevalence Index is ≤3.01

6.
7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.

Problematic Hydrophytic Vegetation1 (Explain)

9.
10.

1

88
Woody Vine Stratum (Plot size:

= Total Cover

)

1. NONE
2.
% Bare Ground in Herb Stratum 12

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

100

= Total Cover

Hydrophytic
Vegetation
Present?

Yes

X

No

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL

Sampling Point: 279-03 Wetland

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

Redox Features
Color (moist)
%
Type1

%

Loc2

Texture

Remarks

0-10

10 YR 4/2

70

10 YR 5/3

30

D

M

Clay Loam

10-14

10 YR 3/1

70

10 YR 4/3

30

D

M

Clay Loam

1

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators:
Indicators for Problematic Hydric Soils3:

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR F)
1 cm Muck (A9) (LRR F, G, H)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
2.5 cm Mucky Peat or Peat (S2) (LRR G, H)
5 cm Mucky Peat or Peat (S3) (LRR F)
Restrictive Layer (if observed):

Sandy Gleyed Matrix (S4)
Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
X Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
High Plains Depressions (F16)
(MLRA 72 & 73 of LRR H)

1 cm Muck (A9) (LRRI, J)
Coast Prairie Redox (A16) (LRR F, G, H)
Dark Surface (S7) (LRR G)
High Plains Depressions (F16)
(LRRH outside of MLRA 72 & 73)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)
3
Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Hydric Soil Present?

Depth (inches):

Yes

X

No

rd

Remarks: In the 3 matrix, there were pockets of 10 YR 6/6 soils mixed with fill material that contained gravel.

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one is required; check all that apply)
X
X

Salt Crust (B11)

High Water Table (A2)

Aquatic Invertebrates (B13)

Sparsely Vegetated Concave Surface (B8)

Saturation (A3)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Water Marks (B1)
Sediment Deposits (B2)

Dry-Season Water Table (C2)
Oxidized Rhizospheres on Living Roots (C3)

Oxidized Rhizospheres on Living Roots (C3)
(where tilled)

Drift Deposits (B3)
Algal Mat or Crust (B4)
Iron Deposits (B5)
X

Secondary Indicators (minimum of two required)

Surface Water (A1)

Inundation Visible on Aerial Imagery (B7)

X

Surface Soil Cracks (B6)

(where not tilled)

Crayfish Burrows (C8)

Presence of Reduced Iron (C4)

Saturation Visible on Aerial Imagery (C9)

Thin Muck Surface (C7)

Geomorphic Position (D2)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

Water-Stained Leaves (B9)

Frost-Heave Hummocks (D7) (LRR F)

Field Observations:
Surface Water Present?

Yes

X

No

Depth (inches):

3”

Water Table Present?

Yes

X

No

Depth (inches):

Surface

Wetland Hydrology Present?
Saturation Present?
Yes X
No
Depth (inches):
Surface
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

X

No

Remarks:

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM – Great Plains Region
Project/Site: I-70 East Wet279-04

City/County: Denver

Sampling Date: 4/20/2015

Applicant/Owner: CDOT

State: CO

Investigator(s): Lukas Schroeder, Michael Gloden

Sampling Point: Upland

Section, Township, Range: T2S R67W S21

Landform (hillslope, terrace, etc.): Hillslope

Local relief (concave, convex, none): None

Subregion (LRR): G – Western Great Plains Lat: 39.776830

Slope (%): 20

Long: -104.884982

Soil Map Unit Name: Unmapped

Datum: NAD83
NWI classification: N/A

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X

No

(If no, explain in Remarks.)

Are Vegetation N

Soil N

, or Hydrology N

significantly disturbed?

Are “Normal Circumstances” present? Yes X

Are Vegetation N

Soil N

, or Hydrology N

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

X

Hydric Soil Present?

Yes

No

X

Wetland Hydrology Present?

Yes

No

X

Is the Sampled Area
within a Wetland?

Yes

No

X

Remarks: Site has been influenced by recent rainfall/snowfall. Sample was taken at the beginning of the growing season where these conditions are
not atypical.

VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

Dominant Indicator
Species? Status

1. NONE
2.
3.
4.
5.
0
Sapling/Shrub Stratum (Plot size:

= Total Cover

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC
(excluding FAC-):

0

(A)

Total Number of Dominant
Species Across All Strata:

1

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

0

(A/B)

)
Prevalence Index worksheet:

1. NONE

Total % Cover of:

2.
3.
4.
5.
0
Herb Stratum (Plot size:

10’x10’

= Total Cover

)

1. Elymus trachycaulus

80

D

2. Festuca pratensis

10

FACU

3. Bouteloua gracilis

5

FACU

4.

FACU

Multiply by:

OBL species

x1=

FACW species

x2=

FAC species

x3=

FACU species

x4=

UPL species

x5=

Column Totals:

(A)

(B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:
Dominance Test is >50%

5.

Prevalence Index is ≤3.01

6.
7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.

Problematic Hydrophytic Vegetation1 (Explain)

9.
10.

1

95
Woody Vine Stratum (Plot size:

= Total Cover

)

1. NONE
2.
% Bare Ground in Herb Stratum 5

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

0

= Total Cover

Hydrophytic
Vegetation
Present?

Yes

No

X

Remarks: (Include photo numbers here or on a separate sheet.) The beginning of the growing season made identifying plant species difficult. The
dominant species were easy to pick out, however, secondary species weren’t as easily noticeable.
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SOIL

Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

Redox Features
Color (moist)
%
Type1

%

Loc2

Texture

0-10

10 YR 3/2

100

Sandy Loam

10-12

10 YR 4/4

100

Sandy Loam

Remarks

1

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators:
Indicators for Problematic Hydric Soils3:

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR F)
1 cm Muck (A9) (LRR F, G, H)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
2.5 cm Mucky Peat or Peat (S2) (LRR G, H)
5 cm Mucky Peat or Peat (S3) (LRR F)
Restrictive Layer (if observed):

Sandy Gleyed Matrix (S4)
Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
High Plains Depressions (F16)
(MLRA 72 & 73 of LRR H)

1 cm Muck (A9) (LRRI, J)
Coast Prairie Redox (A16) (LRR F, G, H)
Dark Surface (S7) (LRR G)
High Plains Depressions (F16)
(LRRH outside of MLRA 72 & 73)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)
3
Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Hydric Soil Present?

Depth (inches):

Yes

No

X

Remarks: NONE

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)

Surface Water (A1)

Salt Crust (B11)

Surface Soil Cracks (B6)

High Water Table (A2)

Aquatic Invertebrates (B13)

Sparsely Vegetated Concave Surface (B8)

Saturation (A3)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Water Marks (B1)
Sediment Deposits (B2)

Dry-Season Water Table (C2)
Oxidized Rhizospheres on Living Roots (C3)

Oxidized Rhizospheres on Living Roots (C3)
(where tilled)

Drift Deposits (B3)

(where not tilled)

Crayfish Burrows (C8)

Algal Mat or Crust (B4)

Presence of Reduced Iron (C4)

Saturation Visible on Aerial Imagery (C9)

Iron Deposits (B5)

Thin Muck Surface (C7)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

Water-Stained Leaves (B9)

Frost-Heave Hummocks (D7) (LRR F)

Field Observations:
Surface Water Present?

Yes

No X

Depth (inches):

Water Table Present?

Yes

No X

Depth (inches):

Wetland Hydrology Present?
Saturation Present?
Yes
No X
Depth (inches):
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks:

Yes

No

X

NONE

US Army Corps of Engineers

Great Plains – Interim Version

WETLAND DETERMINATION DATA FORM – Great Plains Region
Project/Site: I-70 East Wet279-04

City/County: Denver

Sampling Date: 4/20/2015

Applicant/Owner: CDOT

State: CO

Investigator(s): Lukas Schroeder, Michael Gloden

Sampling Point: Wetland

Section, Township, Range: T2S R67W S21

Landform (hillslope, terrace, etc.): Roadside Drainage

Local relief (concave, convex, none): Concave

Subregion (LRR): G – Western Great Plains Lat: 39.776792

Long: -104.884945

Soil Map Unit Name: Unmapped

Slope (%): 0
Datum: NAD83

NWI classification: N/A

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X

No

(If no, explain in Remarks.)

Are Vegetation N

Soil N

, or Hydrology N

significantly disturbed?

Are “Normal Circumstances” present? Yes X

Are Vegetation N

Soil N

, or Hydrology N

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

X

No

Hydric Soil Present?

Yes

X

No

Wetland Hydrology Present?

Yes

X

No

Is the Sampled Area
within a Wetland?

Yes

X

No

Remarks:

VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

Dominant Indicator
Species? Status

1. NONE
2.
3.
4.
5.
0
Sapling/Shrub Stratum (Plot size:

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC
(excluding FAC-):

1

(A)

Total Number of Dominant
Species Across All Strata:

1

(B)

100

(A/B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

= Total Cover

)
Prevalence Index worksheet:

1. NONE

Total % Cover of:

2.
3.
4.
5.
0
Herb Stratum (Plot size:

10’ radius

= Total Cover

)

1. Cyperus esculentus

50

D

FACW

2. Elymus trachycaulus

15

FACU

3. Juncus torreyi

15

FACW

4. Rumex crispus

7

FAC

Multiply by:

OBL species

x1=

FACW species

x2=

FAC species

x3=

FACU species

x4=

UPL species

x5=

Column Totals:

(A)

(B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:
Dominance Test is >50%

5.

Prevalence Index is ≤3.01

6.
7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.

Problematic Hydrophytic Vegetation1 (Explain)

9.
10.

1

80
Woody Vine Stratum (Plot size:

= Total Cover

)

1. NONE
2.
% Bare Ground in Herb Stratum 13

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

0

= Total Cover

Hydrophytic
Vegetation
Present?

Yes

X

No

Remarks: (Include photo numbers here or on a separate sheet.) Performed at the beginning of the growing season. New vegetation has started
emerging through a heavy layer of dead vegetation.

US Army Corps of Engineers
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SOIL

Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

%

Redox Features
Color (moist)
%
Type1

0-1

Organic Matter

100

Sandy Loam

1-2

10 YR 2/1

100

Sandy Clay Loam

2-12

10 YR 3/2

100

Sandy Clay Loam

Loc2

Texture

Remarks

1

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators:
Indicators for Problematic Hydric Soils3:

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR F)
1 cm Muck (A9) (LRR F, G, H)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
2.5 cm Mucky Peat or Peat (S2) (LRR G, H)
5 cm Mucky Peat or Peat (S3) (LRR F)
Restrictive Layer (if observed):

Sandy Gleyed Matrix (S4)
Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
X Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
High Plains Depressions (F16)
(MLRA 72 & 73 of LRR H)

1 cm Muck (A9) (LRRI, J)
Coast Prairie Redox (A16) (LRR F, G, H)
Dark Surface (S7) (LRR G)
High Plains Depressions (F16)
(LRRH outside of MLRA 72 & 73)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)
3
Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Hydric Soil Present?

Depth (inches):

Yes

X

No

Remarks: Muck layer on top

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)

Surface Water (A1)

Salt Crust (B11)

Surface Soil Cracks (B6)

High Water Table (A2)

Aquatic Invertebrates (B13)

Sparsely Vegetated Concave Surface (B8)

Saturation (A3)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Water Marks (B1)
Sediment Deposits (B2)

Dry-Season Water Table (C2)
Oxidized Rhizospheres on Living Roots (C3)

Oxidized Rhizospheres on Living Roots (C3)
(where tilled)

Drift Deposits (B3)

(where not tilled)

Crayfish Burrows (C8)

Algal Mat or Crust (B4)

Presence of Reduced Iron (C4)

Saturation Visible on Aerial Imagery (C9)

Iron Deposits (B5)

Thin Muck Surface (C7)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

Water-Stained Leaves (B9)

Frost-Heave Hummocks (D7) (LRR F)

Field Observations:
Surface Water Present?

Yes

X

No

Depth (inches):

2”

Water Table Present?

Yes

X

No

Depth (inches):

Surface

Wetland Hydrology Present?
Saturation Present?
Yes X
No
Depth (inches):
>12”
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks:

Yes

X

No

Surface water was present throughout the channel.

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM – Great Plains Region
Project/Site: I-70 East 279-05

City/County: Denver

Sampling Date: 4/22/2015

Applicant/Owner: CDOT

State: CO

Investigator(s): Heather Darrow, Lukas Schroeder

Sampling Point: Upland

Section, Township, Range: T2S R67W R21

Landform (hillslope, terrace, etc.): Hillslope - Toe

Local relief (concave, convex, none): Concave

Subregion (LRR): G – Western Great Plains Lat: 39.778012

Long: -104.883801

Soil Map Unit Name: Unmapped

Slope (%): 1
Datum: NAD83

NWI classification: N/A

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X

No

(If no, explain in Remarks.)

Are Vegetation N

Soil N

, or Hydrology N

significantly disturbed?

Are “Normal Circumstances” present? Yes X

Are Vegetation N

Soil N

, or Hydrology N

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

X

Hydric Soil Present?

Yes

No

X

Wetland Hydrology Present?

Yes

No

X

Is the Sampled Area
within a Wetland?

Yes

No

X

Remarks: NONE

VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

Dominant Indicator
Species? Status

1. NONE
2.
3.
4.
5.
0
Sapling/Shrub Stratum (Plot size:

= Total Cover

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC
(excluding FAC-):

0

(A)

Total Number of Dominant
Species Across All Strata:

2

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

0

(A/B)

)
Prevalence Index worksheet:

1. NONE

Total % Cover of:

2.
3.
4.
5.
0
Herb Stratum (Plot size:

= Total Cover

)

1. Bromus inermis

55

Y

UPL

2. Thinopyrum intermedium

35

Y

FAC-U

3. Brassica rapa

5

N

UPL

4. Rumex crispus

1

N

FAC

Multiply by:

OBL species

x1=

FACW species

x2=

FAC species

x3=

FACU species

x4=

UPL species

x5=

Column Totals:

(A)

(B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:
Dominance Test is >50%

5.

Prevalence Index is ≤3.01

6.
7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.

Problematic Hydrophytic Vegetation1 (Explain)

9.
10.

1

96
Woody Vine Stratum (Plot size:

= Total Cover

)

1.
2.
% Bare Ground in Herb Stratum

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

10

0

= Total Cover

Hydrophytic
Vegetation
Present?

Yes

No

X

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL

Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)
0-9”

Matrix
Color (moist)

Redox Features
Color (moist)
%
Type1

%

10YR 4/4

Loc2

100

Texture

Remarks

Sand

1

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators:
Indicators for Problematic Hydric Soils3:

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR F)
1 cm Muck (A9) (LRR F, G, H)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
2.5 cm Mucky Peat or Peat (S2) (LRR G, H)
5 cm Mucky Peat or Peat (S3) (LRR F)
Restrictive Layer (if observed):

Sandy Gleyed Matrix (S4)
Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
High Plains Depressions (F16)
(MLRA 72 & 73 of LRR H)

1 cm Muck (A9) (LRRI, J)
Coast Prairie Redox (A16) (LRR F, G, H)
Dark Surface (S7) (LRR G)
High Plains Depressions (F16)
(LRRH outside of MLRA 72 & 73)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)
3
Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Hydric Soil Present?

Depth (inches):

Yes

No X

Remarks:
Hydric soil not present

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)

Surface Water (A1)

Salt Crust (B11)

Surface Soil Cracks (B6)

High Water Table (A2)

Aquatic Invertebrates (B13)

Sparsely Vegetated Concave Surface (B8)

Saturation (A3)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Water Marks (B1)
Sediment Deposits (B2)

Dry-Season Water Table (C2)
Oxidized Rhizospheres on Living Roots (C3)

Oxidized Rhizospheres on Living Roots (C3)
(where tilled)

Drift Deposits (B3)

(where not tilled)

Crayfish Burrows (C8)

Algal Mat or Crust (B4)

Presence of Reduced Iron (C4)

Saturation Visible on Aerial Imagery (C9)

Iron Deposits (B5)

Thin Muck Surface (C7)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

Water-Stained Leaves (B9)

Frost-Heave Hummocks (D7) (LRR F)

Field Observations:
Surface Water Present?

Yes

No

X

Depth (inches):

Water Table Present?

Yes

No

X

Depth (inches):

Wetland Hydrology Present?
Saturation Present?
Yes
No X
Depth (inches):
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Yes

No X

Remarks:
Hydrology was not observed

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM – Great Plains Region
Project/Site: I-70 East Wet279-05

City/County: Denver

Sampling Date: 4/22/2015

Applicant/Owner: CDOT

State: CO

Investigator(s): Heather Darrow, Lukas Schroeder

Sampling Point: Wetland

Section, Township, Range: T2S R67W S21

Landform (hillslope, terrace, etc.): Roadside Drainage

Local relief (concave, convex, none): Concave

Subregion (LRR): G – Western Great Plains Lat: 39.777927

Long: -104.883802

Soil Map Unit Name: Unmapped

Slope (%): <1%
Datum: NAD83

NWI classification: N/A

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X

No

(If no, explain in Remarks.)

Are Vegetation N

Soil N

, or Hydrology N

significantly disturbed?

Are “Normal Circumstances” present? Yes X

Are Vegetation N

Soil N

, or Hydrology N

naturally problematic?

(If needed, explain any answers in Remarks.)

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

X

No

Hydric Soil Present?

Yes

X

No

Wetland Hydrology Present?

Yes

X

No

Is the Sampled Area
within a Wetland?

Yes

X

No

Remarks: Site has been influenced by recent rainfall/snowfall. The drainage area was at capacity at the time of the analysis. In the wet season there
is reason to believe that these conditions at the site are typical.

VEGETATION – Use scientific names of plants.
Tree Stratum (Plot size:

Absolute
% Cover

)

Dominant Indicator
Species? Status

1. NONE
2.
3.
4.
5.
0
Sapling/Shrub Stratum (Plot size:

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC
(excluding FAC-):

3

(A)

Total Number of Dominant
Species Across All Strata:

3

(B)

100

(A/B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

= Total Cover

)
Prevalence Index worksheet:

1. NONE

Total % Cover of:

2.
3.
4.
5.
0
Herb Stratum (Plot size:

10’ radius

= Total Cover

)

1. Distichlia spicata

60

D

FACW

2. Carex nebraskensis

20

D

OBL

3. Typha augustifolia

20

D

OBL

4.

Multiply by:

OBL species

x1=

FACW species

x2=

FAC species

x3=

FACU species

x4=

UPL species

x5=

Column Totals:

(A)

(B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:
Dominance Test is >50%

5.

Prevalence Index is ≤3.01

6.
7.

Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

8.

Problematic Hydrophytic Vegetation1 (Explain)

9.
10.

1

100
Woody Vine Stratum (Plot size:

= Total Cover

)

1. NONE
2.
% Bare Ground in Herb Stratum 0

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

0

= Total Cover

Hydrophytic
Vegetation
Present?

Yes

X

No

Remarks: (Include photo numbers here or on a separate sheet.) NONE
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SOIL

Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth
(inches)

Matrix
Color (moist)

Redox Features
Color (moist)
%
Type1

%

Loc2

Texture

0-2

E-horizon

100

Organic_

3-6

10 YR 4/3

100

Sandy Clay Loam

6-12

10 YR 4/4

100

Sandy Clay Loam

Remarks

1

2
Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators:
Indicators for Problematic Hydric Soils3:

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5) (LRR F)
1 cm Muck (A9) (LRR F, G, H)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
X Sandy Mucky Mineral (S1)
2.5 cm Mucky Peat or Peat (S2) (LRR G, H)
5 cm Mucky Peat or Peat (S3) (LRR F)
Restrictive Layer (if observed):

Sandy Gleyed Matrix (S4)
Sandy Redox (S5)
Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
High Plains Depressions (F16)
(MLRA 72 & 73 of LRR H)

1 cm Muck (A9) (LRRI, J)
Coast Prairie Redox (A16) (LRR F, G, H)
Dark Surface (S7) (LRR G)
High Plains Depressions (F16)
(LRRH outside of MLRA 72 & 73)
Reduced Vertic (F18)
Red Parent Material (TF2)
Other (Explain in Remarks)
3
Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Type:
Hydric Soil Present?

Depth (inches):

Yes

X

No

Remarks: Top 1” layer of muck

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)

X

Surface Water (A1)

Salt Crust (B11)

Surface Soil Cracks (B6)

X

High Water Table (A2)

Aquatic Invertebrates (B13)

Sparsely Vegetated Concave Surface (B8)

X

Saturation (A3)

Hydrogen Sulfide Odor (C1)

Drainage Patterns (B10)

Water Marks (B1)
Sediment Deposits (B2)

Dry-Season Water Table (C2)
Oxidized Rhizospheres on Living Roots (C3)

Oxidized Rhizospheres on Living Roots (C3)
(where tilled)

Drift Deposits (B3)

(where not tilled)

Crayfish Burrows (C8)

Algal Mat or Crust (B4)

Presence of Reduced Iron (C4)

Saturation Visible on Aerial Imagery (C9)

Iron Deposits (B5)

Thin Muck Surface (C7)

Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

FAC-Neutral Test (D5)

Water-Stained Leaves (B9)

Frost-Heave Hummocks (D7) (LRR F)

Field Observations:
Surface Water Present?

Yes

X

No

Depth (inches):

2”

Water Table Present?

Yes

X

No

Depth (inches):

+2”

Wetland Hydrology Present?
Saturation Present?
Yes X
No
Depth (inches):
>12”
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks:

Yes

X

No

Outlet drains south under I-70 to an overflow area in which water cannot drain. This area was completely full at the time of this analysis.
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Attachment N – Appendix D.
FACWet Data Forms
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Natural Wetlands
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Roadside Ditch Wetlands
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ADMINISTRATIVE CHARACTERIZATION
Date of 4/22/2015
Evaluation:

General Information
Wet279-04

I-70 East

Site Name or ID:

Project Name:

404 or Other

Applicant Name:

Heather Darrow,
Evaluator Name(s): Lukas Schroeder

Evaluator's professional position and
organization:

CDOT
Scientists, Atkins

Location Information:
Site Coordinates

Geographic
Datum Used

39.776758, -104.885173

(Decimal Degrees, e.g.,
38.85, -104.96):

Elevation

Location Information:

Site is located south side of I-70 between Central Park Blvd. exit-ramp and I-70

Associated stream/water body
name:
USGS Quadrangle
T2S R67W S21
Map:
Sub basin Name (8
10190003
digit HUC):

Sand Creek

X

Stream Order:
(Circle one)

Wetland
Ownership:

Purpose of
Evaluation
applicable):

Intent of Project: (Check all applicable)

Monitoring
Other (Describe)

Enhancement

Restoration

Total Size of Wetland Involved:
0.180 ac.

Creation

X Measured
Estimated
Measured

Assessment Area (AA) Size (Record

Notes:

CDOT

Mitigation; Post-construction

(Check applicable box)

Characteristics or Method used
for AA boundary determination:

1:100,000
1:

Mitigation; Pre-construction

(check all

Mitigation Site

Area, check appropriate box. Additional spaces
are used to record acreage when more than one
AA is included in a single assessment)

None

X Potentially Impacted Wetlands

Project Wetland

(Record Area, Check and Describe
Measurement Method Used)

1:24,000
Other

Map Scale:

Project Information:
This evaluation is
being performed
at:

NAD83

(NAD 83):

ac.

ac.

ac.

ac.

0.22 ac.

ac.

ac.

ac.

ac.
Estimated

X

The wetland is isolated between an I-70/Central Park Blvd ramp and I-70. The AA
was determined by the inlet and
outfall of the wetland and its surrounding area.

The wetland site is created by stormwater roadway surface runoff and a drainage pipe from I-70 and
Central Park Blvd. The site is influenced by a number of
stressors which decreases the value.

ECOLOGICAL DESCRIPTION 1
Special Concerns

Check all that apply

Organic soils including Histosols or Histic Epipedons are
present in the AA (i.e., AA includes core fen habitat).

Federally threatened or endangered species
are SUSPECTED to occur in the AA?

Project will directly impact organic soil portions of the AA
including areas possessing either Histosol soils or histic
epipedons.
Organic soils are known to occur anywhere within the
contiguous wetland of which the AA is part.

Species of concern according to the Colorado
Natural Heritage (CNHP) are known to occur
in the AA?

The wetland is a habitat oasis in an otherwise dry or
urbanized landscape?

The site is located within a potential
conservation area or element occurrence
buffer area as determined by CNHP?
Other special concerns (please describe)

Federally threatened or endangered species are KNOWN to
occur in the AA? List Below.

HYDROGEOMORPHIC SETTING
X

AA wetland maintains its fundamental natural hydrogeomorphic characteristics
AA wetland has been subject to change in HGM classes as a result of anthropogenic modification
If the above is checked, please describe the original wetland type if discernable using the table below.

X

AA wetland was created from an upland setting.
Describe the hydrogeomorphic setting of the wetland by circling all conditions that apply.

Current Conditions
Water source
Hydrodynamics
Wetland Gradient
# Surface Inlets
# Surface Outlets
HGM Setting

Surface flow
Unidirectional
0 - 2%
Over-bank

Groundwater
Vertical
2-4%
0
1
0
1

4-10%
2
2

Precipitation
Bi-directional
>10%
3
>3
3
>3

Unknown

Geomorphic Setting
(Narrative Description.
Include approx. stream order
for riverine)

HGM class

The wetland is a ditch wetlands formed by one inlet. Roadgrades keep the wetlands
channeled.
Riverine

Slope

Depressional

Lacustrine

Groundwater
Vertical

Precipitation

Unknown

Historical Conditions
Water source
Hydrodynamics

Previous wetland typology

Surface flow
Unidirectional

Geomorphic Setting
(Narrative Description)

Previous HGM Class

The wetlands was created during the Central Park Blvd construction. It is assumed this
area was previously upland.
Slope
Riverine
Depressional
Lacustrine

Notes (include information on the AA's HGM subclass and regional subclass):

ECOLOGICAL DESCRIPTION 2
Vegetation Habitat Description

US FWS habitat classification according as reported in Cowardin et al. (1979).

System

Subsystem

Class

Subclass

Water Regime

Other Modifiers

% AA

Palustrine

Palustrine

Emergent

Rooted vascular

C

X

100

Rock Bot. (RB)
Uncon Bottom(UB)
Aquatic Bed(AB)
Rocky Shore(RS)
Uncon Shore(US)
Emergent(EM) Shrubscrub(SS) Forested
(FO)

Floating vascular;
Rooted vascular;
Algal; Persistent;
Non-Persistent;
Broad-leaved deciduous;
Needle-leaved evergreen;
Cobble - gravel;
Sand; Mud;
Organic

Examples
Temporarily flooded(A);
Saturated(B);
Seasonally flooded(C);
Seas.-flood./sat.(E);
Semi-Perm. flooded(F);
Intermittently exposed(G);
Artificially flooded(K);
Sat./semiperm./Seas. (Y);
Int. exposed/permenant(Z)

Hypersaline(7) ; Eusaline(8);
Mixosaline(9); Fresh(0);
Acid(a); Circumneutral(c);
Alkaline/calcareous(i);
Organic(g); Mineral(n);
Beaver(b); Partially
Drained/ditched(d);
Farmed(f);
Diked/impounded(h);
Artificial Substrate(r);
Spoil(s); Excavated(x)

Lacustrine

Littoral;

Palustrine

Palustrine

Riverine

Lower perennial;
Upper perennial;
Intermittent

Site Map
Scale: 1 sq. =

Limnoral

Draw a sketch map of the site including relevant portions of the wetland, AA boundary, structures, habitat classes, and other
significant features.

Variable 1: Habitat Connectivity
The Habitat Connectivity Variable is described by two sub-variables – Neighboring Wetland and Riparian Habitat Loss and Barriers to
Migration and Dispersal. These sub-variables were treated as independent variables in FACWet Version 2.0. The merging of these

SV 1.1 - Neighboring Wetland and Riparian Habitat Loss
This sub-variable is a measure of how isolated from other naturally-occurring wetlands or riparian habitat the AA has become as the
result of habitat destruction. To score this sub-variable, estimate the percent of naturally-occurring wetland/riparian habitat that has
been lost (by filling, draining, development, or whatever means) within the 500-meter-wide belt surrounding the AA. This zone is called
the Habitat Connectivity Envelope (HCE). In most cases the evaluator must use best professional judgment to estimate the amount of
natural wetland loss. Historical photographs, National Wetland Inventory (NWI) maps, hydric soil maps can be helpful in making these
determinations. Floodplain maps are especially valuable in river-dominated regions, such as the Front Range urban corridor.
Evaluation of landforms and habitat patterns in the context of perceivable land use change is used to steer estimates of the amount of
wetland loss within the HCE.

Rules for Scoring:
1. On the aerial photo, create a 500 m perimeter around the AA.
2. The area within this perimeter is the Habitat Connectivity Envelope (HCE).
3. Within the HCE, outline the current extent of naturally occurring wetland and riparian habitat. Do not
include habitats such as excavated ponds or reservoir induced fringe wetlands.
4. Outline the historical extent of wetland and riparian habitats (i.e., existing natural wetlands plus those that
have been destroyed).
- Use your knowledge of the history of the area and evident land use change to identify where habitat
losses have occurred. Additional research can be utilized to increase the accuracy of this estimate including
consideration of floodplain maps, historical aerial photographs, soil maps, etc.
5. Calculate the area of existing and historical wetlands. Divide the area of existing wetland by the total
amount of existing and historical wetland and riparian habitat, and determine the variable score using the
guidelines below. Enter sub-variable score at the bottom of p.2 of the Habitat Connectivity data form.
Variable
Score

Condition
Grade

1.0 - 0.9

A
Reference
Standard

<0.9 - 0.8

B
Highly
Functioning

<0.8 - 0.7

C
Functioning

<0.7 - 0.6

D
Functioning
Impaired

Less than 60 to 25% of historical wetland habitat area within the HCE is still present
(more than 40 to 75% of habitat area lost).

<0.6

F
Nonfunctioning

Less than 25% of the historical wetland habitat area within the HCE still in existence (more than
70% of habitat lost).

Scoring Guidelines
Very little or no loss of wetlands in the HCEor negligible.

More than 80% of historical wetland habitat area within the HCE is still present
(less than 20% of habitat area lost).
80 to 60% of historical wetland habitat area within the HCE is still present
(20% to 40% of habitat area lost).

Notes: There is no historical wetland habitat in the area. If there was is has been completely removed due to
urban delevopment.

Variable 1: Habitat Connectivity p. 2
SV 1.2: Migration/Dispersal Barriers
This sub-variable is intended to rate the degree to which the AA has become isolated from existing neighboring wetland and riparian habitat by artificial barriers that inhibit migration or
dispersal of organisms. On the aerial photograph, identify the man-made barriers within the HCE that intercede between the AA and surrounding wetlands and riparian areas, and
identify them by type on the stressor list. Score this variable based on the barriers’ impermeability to migration and dispersal and the amount of surrounding wetland/riparian habitat they
affect.

Rules for Scoring:
1. On the aerial photo, outline all existing wetland and riparian habitat areas within the HCE. This includes naturally occurring habitats, as well as those
purposefully created or induced by land use change.
2. Identify artificial barriers to dispersal and migration of organisms within the HCE that intercede between the AA and surrounding habitats. Mark the stressors
present with a check in the first column and describe the general nature, severity and extent of each. List additional stressors in empty rows at the bottom of the
table and explain.
3. Considering the composite effect of all of identified barriers to migration and dispersal (i.e., stressors), assign an overall variable score using the scoring
guidelines.

Stressors = artificial barriers

X

X

Variable
Score
1.0 - 0.9

<0.9 - 0.8

<0.8 - 0.7

Stressors
Major Highway
Secondary Highway
Tertiary Roadway
Railroad
Bike Path
Urban Development
Agricultural Development
Artificial Water Body
Fence
Ditch or Aqueduct
Aquatic Organism Barriers

Condition Grade
A
Reference Standard

B
Highly Functioning

C
Functioning

<0.7 - 0.6

D
Functioning Impaired

<0.6

F
Non-functioning

Comments/description
This wetland is created by highway drainage. It is completely isolated by barriers

The area is highly developed.

Scoring Guidelines
No appreciable barriers exist between the AA and other wetland and riparian habitats in the HCE; or there are no other wetland and riparian
areas in the HCE.
Barriers impeding migration/dispersal between the AA and up to 33% of surrounding wetland/riparian habitat highly permeable and easily
passed by most organisms. Examples could include gravel roads, minor levees, ditches or barbed-wire fences. More significant barriers (see
"functioning category below) could affect migration to up to 10% of surrounding wetland/riparian habitat.

Barriers to migration and dispersal retard the ability of many organisms/propagules to pass between the AA and up to 66% of wetland/riparian
habitat. Passage of organisms and propagules through such barriers is still possible, but it may be constrained to certain times of day, be
slow, dangerous or require additional travel. Busy two-lane roads, culverted areas, small to medium artificial water bodies or small earthen
dams would commonly rate a score in this range. More significant barriers (see "functioning impaired" category below) could affect migration
to up to 10% of surrounding wetland/riparian habitat.

Barriers to migration and dispersal preclude the passage of some types of organisms/propagules between the AA and up to 66% of
surrounding wetland/riparian habitat. Travel of those animals which can potential negotiate the barrier are strongly restricted and may include
a high chance of mortality. Up to 33% of surrounding wetland/riparian habitat could be functionally isolated from the AA.

AA is essentially isolated from surrounding wetland/riparian habitat by impermeable migration and dispersal barriers. An interstate highway or
concrete-lined water conveyance canal are examples of barriers which would generally create functional isolation between the AA and
wetland/riparian habitat in the HCE.

SV 1.1 Score

0.60

SV 1.2 Score

0.60

Add SV 1.1 and 1.2 scores and divide
by two to calculate variable score

Variable 1 Score

0.60

Variable 2: Contributing Area
The AA's Contributing Area is defined as the 250-meter-wide zone surrounding the perimeter of the AA. This variable is a measure of the
capacity of that area to support characteristic functions of high quality wetland habitat. Depending on its condition, the contributing area can
help maintain wetland condition or it can degrade it. Contributing Area condition is evaluated by considering the AA's Buffer and its Surrounding
Land Use. Buffers are strips or patches of more-or-less natural upland and/or wetland habitat more than 5m wide. Buffers are contiguous with
the AA boundary and they intercede between it and more intensively used lands. The AA Buffer is characterized with three sub-variables: Buffer
Condition, Buffer Extent, and Average Buffer Width. The Surrounding Land Use Sub-variable considers changes within the Contributing Area
that limit its capacity to support characteristic wetland functions. Many of the acute, on-site effects of land use change in the Contributing Area
are specifically captured by Variables 3 - 8.

Rules for Scoring:
1. Delimit the Contributing Area on an aerial photograph as the zone within 250 meters of the outer boundary of the AA.
2. Evaluate and then rate the Buffer Condition sub-variable using the scoring guidelines. Record the score in the cell provided on the datasheet.
3. Indicate on the aerial photograph zones surrounding the AA which have ≥5m of buffer vegetation and those which do not.
4. Calculate the percentage of the AA which has a Buffer and record the value where indicated on the data sheet.
5. Rate the Buffer Extent Sub-variable using the scoring guidelines.
6.Determine the average Buffer width by drawing a line perpendicularly from the AA boundary to the outer extent of the buffer habitat. Measure
line length and record its value on the data sheet. Repeat this process until a total of 8 lines have been sampled.
7. Calculate the average buffer width and record value on the data form. Then determine the sub-variable score using the scoring guidelines.
8.Score the Surrounding Land Use sub-variable by recording land use changes on the stressor list that affect the capacity of the landscape to
support characteristic wetland functioning.
9. Enter the lowest of the three Buffer sub-variable scores along with the Surrounding Land Use Sub-variable score in the Contributing Area
Variable scoring formula at the bottom of p. 2 of the data form. The Contributing Area Variable is the average of the two sub-variable scores.

SV 2.1 - Buffer Condition
0.59

SV 2.1 - Buffer Condition Score

Subvariable Score

1.0 - 0.9

<0.9 - 0.8

Reference Standard

Highly Functioning

Functioning

<0.8 - 0.7

<0.7 - 0.6

<0.6

Buffer Condition Scoring Guidelines

Condition Grade

Buffer vegetation is predominately native vegetation, human-caused disturbance of the substrate is not
evident, and human visitation is minimal. Common examples: Wilderness areas, undeveloped forest and
range lands.
Buffer vegetation may have a mixed native-nonnative composition, but characteristic structure and complexity
remain. Soils are mostly undisturbed or have recovered from past human disturbance. Little or only lowimpact human visitation. Buffers with higher levels of substrate disturbance may be included here if the buffer
is still able to maintain predominately native vegetation. Common examples: Dispursed camping areas in
national forests, common in wildland parks (e.g. State Parks) and open spaces.
Buffer vegetation is substantially composed of non-native species. Vegetation structure may be somewhat
altered, such as by brush clearing. Moderate substrate distrbance and compaction occurs, and small pockets
of greater disturbance may exist. Common examples: City natural areas, mountain hay meadows.

Buffer vegetation is substantially composed of non-native species and vegetation structure has been strongly
altered by the complete removal of one or more strata. Soil disturbance and the intensity of human visitation
Functioning Impaired are generally high. Common examples: Open lands around resource extraction sites (e.g., gravel mines),
clear cut logging areas, ski slopes.

Non-functioning

Buffer is nearly or entirely absent.

SV 2.2 - Buffer Extent
0.00 Percent of AA with Buffer

0.60

SV 2.2 - Buffer Extent

Subvariable
Score

Condition Class

1.0 - 0.9
<0.9 - 0.8
<0.8 - 0.7
<0.7 - 0.6
<0.6

Reference Standard
Highly Functioning
Functioning
Functioning Impaired
Non-functioning

% Buffer Scoring Guidelines

90 - 100% of AA with Buffer
70-90% of AA with Buffer
51-69% of AA with Buffer
26-50% of AA with Buffer
0-25% of AA with Buffer

Variable 2: Contributing Area (p. 2)
SV 2.3 - Average Buffer Width
Buffer
Width (m)
Line #

0.6

18
1

Record measured buffer widths in the spaces below and average.

16
2

78
3

33
4

SV 2.3 - Average Buffer Width Score

25
5

17
6

38
7

8
8

29
Avg. Buffer Width (m)

Subvariable Score

Condition Grade

Buffer Width Scoring Guidelines

1.0 - 0.9

Reference Standard

Average Buffer width is 190-250m

<0.9 - 0.8

Highly Functioning

Average Buffer width is 101-189m

<0.8 - 0.7

Functioning

Average Buffer width is 31-100m

<0.7 - 0.6

Functioning Impaired

Average Buffer width is 6-30m

<0.6

Non-functioning

Average Buffer width is 0-5m

SV 2.4 - Surrounding Land Use

SV 2.4 - Surrounding Land
Use Score

Stressors = Land Use Changes

0.62

Stressors
Industrial/commercial
Urban
Residential
Rural
Dryland Farming
Intensive Agriculture
Orchards or Nurseries
Livestock Grazing
Transportation Corridor
Urban Parklands
Dams/impoundments
Artificial Water body

X

X

Catalog and characterize land use changes in the surrounding landscape and score.

Comments/description
Area is highly disturbed

Isolated between Cretral Park Blvd and I-70

Physical Resource Extraction
Biological Resource Extraction

Variable
Score

Scoring Guidelines

Condition Grade

1.0 - 0.9

A
Reference Standard

No appreciable land use change has been imposed Surrounding Landscape.

<0.9 - 0.8

B
Highly Functioning

Some land use change has occurred in the Surrounding Landscape, but changes have minimal effect on the the
landscape's capacity to support characteristic aquatic functioning, either because land use is not intensive, for example
haying, light grazing, or low intensity silviculture, or more substantial changes occur in approximately less than 10% of the
area.

<0.8 - 0.7

C
Functioning

Surrounding Landscape has been subjected to a marked shift in land use, however, the land retains much of its capacity to
support natural wetland function and it is not an overt source of pollutants or sediment. Moderate-intensity land uses such
as dry-land farming, urban "green" corridors, or moderate cattle grazing would commonly be placed within this scoring
range.

<0.7 - 0.6

D
Functioning Impaired

Land use changes within the Surrounding Landscape has been substantial including the a moderate to high coverage (up
to 50%) of impermeable surfaces, bare soil, or other artificial surfaces; considerable in-flow urban runoff or fertilizer-rich
waters common. Supportive capacity of the land has been greatly diminished but not totally extinguished. Intensively
logged areas, low-density urban developments, some urban parklands and many cropping situations would commonly rate
a score within this range.

<0.6

F
Non-functioning

Surrounding Land
Use

Buffer Score
(Lowest score)

(

0.59

The Surrounding Landscape is essentially comletely developed or is otherwise a cause of severe ecological stress on
wetland habitats. Commercial developments or highly urban landscapes generally rate a score of less than 0.6.

+

0.62

) ÷

2

=

Variable 2 Score

0.61

Variable 3: Water Source
TThis variable is concerned with up-gradient hydrologic connectivity. It is a measure of impacts to the AA's water source, including the quantity and timing of
hwater delivery, and the ability of source water to perform work such as sediment transport, erosion, soil pore flushing, etc. To score this variable, identify
i stressors that alter the source of water to the AA, and record their presence on the stressor list. Stressors can impact water source by depletion, augmentation,
sor alteration of inflow timing or hydrodynamics. This variable is designed to assess water quantity, power and timing, not water quality. Water quality will be
evaluated in Variable 7.

Scoring rules:
1. Use the stressor list and knowledge of the watershed to catalog type-specific impairments of the AA’s water source. Mark the stressors
present with a check in the first column and describe the general nature, severity and extent of each. List additional stressors in empty rows at
the bottom of the table and explain.
2. Considering the composite effect of stressors on the water source, rate the condition of this variable with the aid of the scoring guidelines.

Stressors

Comments/description

Ditches or Drains (tile, etc.)
Dams
Diversions
Groundwater pumping

X X

Draw-downs
Culverts or Constrictions
Point Source (urban, ind., ag.)

Diversion of urban runoff from I-70 and Central Park Blvd.
Urban drainage from highway.

Non-point Source

X X

Increased Drainage Area
Storm Drain/Urban Runoff
Impermeable Surface Runoff

Drainage from highway and surface driange from Central Park Blvd.
Impermeable highway runoff.

Irrigation Return Flows
Mining/Natural Gas Extraction
Transbasin Diversion
Actively Managed Hydrology

Variable
Score

Condition
Grade

1.0 - 0.9

A
Reference
Standard

<0.9 - 0.8

B
Highly
Functioning

<0.8 - 0.7

C
Functioning

<0.7 - 0.6

D
Functioning
Impaired

<0.6

F
Nonfunctioning

Depletion

Augmentation

Unnatural drawdown events minor, rare or non-existent, very
slight uniform depletion, or trivial alteration of hydrodynamics.

Unnatural high-water events minor, rare or non-existent, slight
uniform increase in amount of inflow, or trivial alteration of
hydrodynamics.

Unnatural drawdown events occasional, short duration and/or
mild; or uniform depletion up to 20%; or mild to moderate
reduction of peak flows or capacity of water to perform work.

Occasional unnatural high-water events, short in duration and/or
mild in intensity; or uniform augmentation up to 20%; or mild to
moderate increase of peak flows or capacity of water to perform
work.

Unnatural drawdown events common and of mild to moderate
intensity and/or duration; or uniform depletion up to 50%; or
moderate to substantial reduction of peak flows or capacity of
water to perform work.

Common occurrence of unnatural high-water events, of a mild to
moderate intensity and/or duration; or uniform augmentation up to
50%; or moderate to substantial increase of peak flows or capacity
of water to perform work.

Unnatural drawdown events occur frequently with a moderate to
high intensity and/or duration; or uniform depletion up to 75%; or
substantial reduction of peak flows or capacity of water to perform
work. Wetlands with actively managed or wholly artificial
hydrology will usually score in this range or lower.

Common occurrence of unnatural high-water events, some of
which may be severe in nature or exist for a substantial portion of
the growing season; or uniform augmentation more than 50% or
capacity of water to perform work. Wetlands with actively
managed or wholly artificial hydrology will usually score in
this range or lower.

Water source diminished enough to threaten or extinguish
wetland hydrology in the AA.

Frequency, duration or magnitude of unnaturally high-water great
enough to change the fundamental characteristics of the wetland.

Variable 3 Score

0.78

Variable 4: Water Distribution
TThis variable is concerned with hydrologic connectivity within the AA. It is a measure of alteration to the spatial distribution of surface and groundwater within
hthe AA. These alterations are manifested as local changes to the hydrograph and generally result from geomorphic modifications within the AA. To score this
i variable, identify stressors within the AA that alter flow patterns and impact the hydrograph of the AA, including localized increases or decreases to the depth or
sduration of the water table or surface water.
v
aBecause the wetland’s ability to distribute water in a characteristic fashion is fundamentally dependent on the condition of its water source, in most cases the
r Water Source variable score will define the upper limit Water Distribution score . For example, if the Water Source variable is rated at 0.85, the Water
Distribution score will usually have the potential to attain a maximum score of 0.85. Additional stressors within or outside the lower end of the AA effecting water
distribution (e.g., ditches and levees) will reduce the score from the maximum value.

Scoring rules:
1. Identify impacts to the natural distribution of water throughout the AA and catalog them in the stressor table.
2. Considering all of the stressors identified, assign an overall variable score using the scoring guidelines. In most cases, the Water Source
variable score will set the upper limit for the Water Distribution score.

Stressors

Comments/description

Alteration of Water Source
Ditches

X X

Ponding/Impoundment
Culverts

Culverts restrict prevent flow from dispersing -unidirectional

Road Grades

Wetlands at the tow of slope from roadway grade prevents water flow from dispersing.

Channel Incision/Entrenchment
Hardened/Engineered Channel

X

Enlarged Channel
Artificial Banks/Shoreline

Roadway banks prevent water flow fo the north and south.

Weirs
Dikes/Levees/Berms
Diversions
Sediment/Fill Accumulation

Condition Grade

Non-riverine

1.0 - 0.9

A
Reference Standard

Little or no alteration has been made to the way in which
water is distributed throughout the wetland. AA maintains a
natural hydrologic regime.

Natural active floodplain areas flood on a normal
recurrence interval. No evidence of alteration of
flooding and subirrigation duration and intensity.

<0.9 - 0.8

B
Highly Functioning

Less than 10% of the AA is affected by in situ hydrologic
alteration; or more widespread impacts result in less than a
2 in. (5 cm) change in mean growing season water table
elevation.

Channel-adjacent areas have occasional unnatural
periods of drying or flooding; or uniform shift in the
hydrograph less than typical root depth.

<0.8 - 0.7

C
Functioning

Variable Score

<0.7 - 0.6

D
Functioning Impaired

<0.6

F
Non-functioning

Riverine

Between 10 and 33% of the AA is affected by in situ
In channel-adjacent area, periods of drying or
hydrologic alteration; or more widespread impacts result in a flooding are common; or uniform shift in the
hydrograph near root depth.
4 in. (5 cm) or less change in mean growing season water
table elevation.
33 to 66% of the AA is affected by in situ hydrologic
Adjacent to the channel, unnatural periods of drying
or flooding are the norm; or uniform shift in the
alteration; or more widespread impacts result in a 6 in. (15
hydrograph greater than root depth.
cm) or less change in mean growing season water table
elevation. Water table behavior must still meet jurisdictional
criteria to merit this rating.
More than 66% of the AA is affected by hydrologic alteration Historical active floodplain areas are almost never
which changes the fundamental functioning of the wetland
wetted from overbank flooding, and/or groundwater
system, generally exhibited as a conversion to upland or
infiltration is effectively cut off.
deep water habitat.

Variable 4 Score

0.65

Variable 5: Water Outflow
TThis variable is concerned with down-gradient hydrologic connectivity and the flow of water and water-borne materials and energy out of the AA. In particular
hit illustrates the degree to which the AA can support the functioning of down-gradient habitats. It is a measure of impacts that affect the hydrologic outflow of
i water including the passage of water through its normal low- and high-flow surface outlets, infiltration/groundwater recharge, and the energetic characteristics of
swater delivered to dependent habitats. In some cases, alteration of evapotranspiration rates may be significant enough of a factor to consider in scoring. Score
vthis variable by identifying stressors that impact the means by which water is exported from the AA. To evaluate this variable focus on how water, energy and
aassociated materials are exported out of the AA and their ability it support down-gradient habitats in a manner consistent with their HGM (regional) subclass.
Because the wetland’s ability to export water and materials in a characteristic fashion is to a very large degree dependent the condition of its water source, as
with the Water Distribution variable, in most cases the Water Source variable score will define the upper limit Water Outflow score .

Scoring rules:
1. Identify impacts to the natural outflow of water from the AA and catalog them in the stressor table.
2.Considering all of the stressors identified, assign an overall variable score using the scoring guidelines. Take in to account the cumulative
effect of stressors on the wetland's ability to export water and water-borne materials. In most cases the Water Source variable will set the
upper limit for the Water Outflow score.

Stressors

Comments/description

Alteration of Water Source
Ditches

X X

Dikes/Levees
Road Grades

Two road grades (I-70 and central Park Blvd exit ramp) restrict flow to culvert

Culverts

Culvert constricts flow down gradient from the AA.

Diversions
Constrictions
Channel Incision/Entrenchment
Hardened/Engineered Channel
Artificial Stream Banks
Weirs
Confined Bridge Openings

Variable
Score

Condition Grade

1.0 - 0.9

A
Reference Standard

<0.9 - 0.8

B
Highly Functioning

<0.8 - 0.7

C
Functioning

<0.7 - 0.6

D
Functioning Impaired

<0.6

F
Non-functioning

Scoring Guidelines
Stressors have little to no effect on the magnitude, timing or hydrodynamics of the AA water outflow regime.
High- or low-water outflows are mildly to moderately affected, but at intermediate ("normal") levels flow continues
essentially unaltered in quantity or character.
High- or low-water outflows are moderately affected, mild alteration of intermediate level outflow occurs; or
hydrodynamics moderately affected.
Outflow at all stages is moderately to highly impaired resulting in persistent flooding of portions of the AA or unnatural
drainage; or outflow hydrodynamics severely disrupted.
The natural outflow regime is profoundly impaired. Down-gradient hydrologic connection severed or nearly so.
Alterations may cause widespread unnatural persistent flooding or dewatering of the wetland system.

Variable 5 Score

0.83

Variable 6: Geomorphology
This variable is a measure of the degree to which the geomorphic setting has been altered within the AA. Changes to the surface configuration and natural
topography constitute stressors. Such stressors may be observed in the form of fill, excavation, dikes, sedimentation due to absence of flushing floods, etc. In
riverine systems, geomorphic changes to the stream channel should be considered if the channel is within the AA (i.e, small is size). Alterations may involve the
bed and bank (substrate embeddedness or morphological changes), stream instability, and stream channel reconfiguration. Geomorphic changes are usually
ultimately manifested as changes to wetland surface hydrology and water relations with vegetation. Geomorphic alterations can also directly affect soil properties,
such as near-surface texture, and the wetland chemical environment such as the redox state or nutrient composition in the rooting zone. In rating this variable, do
not include these resultant effects of geomorphic change; rather focus on the physical impacts within the footprint of the alteration within the AA – For
example, the width and depth of a ditch or the size of a levee within the AA would describe the extent of the stressors. The secondary effects of geomorphic
change are addressed by other variables. All alterations to geomorphology should be evaluated including small-scale impacts such as pugging, hoof sheer, and
sedimentation which can be significant but not immediately obvious.

Scoring Rules:
1. Identify impacts to geomorphological setting and topography within the AA and record them on the stressor checklist.
2.Considering all of the stressors identified, assign an overall variable score using the scoring guidelines.

Comments
Natural topography was alterred to create the water quality feature where
Fill, including dikes, road grades, etc.
AA is located. The drainage was a result of excavating, road grades,
Grading
grading, and compaction.

X X X

Stressors

General

Dredging/Excavation/Mining

Compaction
Plowing/Disking
Excessive Sedimentation
Dumping
Hoof Shear/Pugging
Aggregate or Mineral Mining
Sand Accumulation

Channels Only

Channel Instability/Over Widening
Excessive Bank Erosion
Channelization
Reconfigured Stream Channels
Artificial Banks/Shoreline
Beaver Dam Removal
Substrate Embeddedness
Lack or Excess of Woody Debris

Variable
Score

Condition
Grade

1.0 - 0.9

A
Reference
Standard

<0.9 - 0.8

B
Highly
Functioning

Alterations to topography result in small but detectable changes to habitat conditions in some or all of the AA; or more severe
impacts exist but affect less than 10% of the AA.

<0.8 - 0.7

C
Functioning

Changes to AA topography may be pervasive but generally mild to moderate in severity. May include patches of more significant
habitat alteration; or more severe alterations affect up to 20 % of the AA.

<0.7 - 0.6

D
Functioning
Impaired

At least one important surface type or landform has been eliminated or created; microtopography has been strongly impacted
throughout most or all of the AA; or more severe alterations affect up to 50% of the AA. Evidence that widespread diminishment or
alteration of native plant community exist due to physical habitat alterations. Most incidentally created wetland habitat such as that
created by roadside ditches and the like would score in this range or lower.

<0.6

F
Nonfunctioning

Pervasive geomorphic alterations have caused a fundamental change in site character and functioning, commonly resulting in a
conversion to upland or deepwater habitat.

Scoring Guidelines
Topography essentially unaltered from the natural state, or alterations appear to have a minimal effect on wetland functioning and
condition. Patch or microtopographic complexity may be slightly altered, but native plant communities are still supported.

Variable 6 Score

0.63

Variable 7: Water and Soil Chemical Environment
This variable concerns the chemical environment of the soil and water media within the AA, including pollutants, water and soil characteristics. The origin of pollutants
may be within or outside the AA. Score this variable by listing indicators of chemical stress in the AA. Consider point source and non-point sources of pollution, as well
as mechanical or hydrologic changes that alter the chemical environment. Because water quality frequently cannot be inferred directly, the presence of stressors is
often identified by the presence of indirect indicators. Five sub-variables are used to describe the Water and Soil Chemical Environment: Nutrient
Enrichment/Eutrophication/Oxygen; Sedimentation/Turbidity; Toxic Contamination/pH; Temperature; and Soil Chemistry and Redox Potential. Utilization of web-based
data mining tools is highly recommended to help inform and support variable scores.

Scoring rules:
1. Stressors are grouped into sub-variables which have a similar signature or set of causes.
2. Use the indicator list to identify each stressor impacting the chemical environment of the AA.
3. For each sub-variable, determine its score using the scoring guideline table provided on the second page of the scoring sheet. Scoring sub-If the AA is part of a water body that is recognized as impaired or recommended for TMDL development for one of the factors, then score that
sub-variable 0.65 or lower.
4. Transcribe sub-variable scores to the following variable scoring page and compute the sum.
5. The lowest sub-variable score sets the letter grade range. The composite of sub-variables influences the score within that range.

Sub-variable

Stressor Indicator

Comments

Livestock

SV 7.1
Nutrient Enrichment/
Eutrophication/
Oxygen (D.O.)

Agricultural Runoff
Septic/Sewage

Subvariable
Score

0.95

Excessive Algae or Aquatic Veg.
Cumulative Watershed NPS
CDPHE Impairment/TMDL List
Excessive Erosion
Excessive Deposition
Fine Sediment Plumes

SV 7.2
Sedimentation/
Turbidity

Agricultural Runoff

0.95

Excessive Turbidity
Nearby Construction Site
Cumulative Watershed NPS
CDPHE Impairment/TMDL List
Recent Chemical Spills
Nearby Industrial Sites
Road Drainage/Runoff

X

Livestock
Agricultural Runoff

SV 7.3
Toxic contamination/
pH

Storm Water Runoff

X

Fish/Wildlife Impacts

0.65

Vegetation Impacts
Cumulative Watershed NPS
Acid Mine Drainage
Point Source Discharge
CDPHE Impairment/TMDL List
Metal staining on rocks and veg.
Excessive Temperature Regime
Lack of Shading

SV 7.4
Temperature

X

Reservoir/Power Plant Discharge

0.75

Industrial Discharge
Cumulative Watershed NPS
CDPHE Impairment/TMDL List
Unnatural Saturation/Desaturation

SV 7.5
Soil chemistry/
Redox potential

Mechanical Soil Disturbance
Dumping/introduced Soil
CDPHE Impairment/TMDL List

X
0.72

Variable 7: Water and Soil Chemical Environment p.2
Sub-variable Scoring Guidelines
Scoring Guidelines

Variable Score

Condition Class

1.0 - 0.9

A
Reference Standard

<0.9 - 0.8

B
Highly Functioning

<0.8 - 0.7

C
Functioning

Stress indicators present at mild to moderate levels, or otherwise not occurring in more than 33% of the
AA.

<0.7 - 0.6

D
Functioning Impaired

Stress indicators present at moderate to high levels, or otherwise not occurring in more than 66% of the
AA

<0.6

F
Non-functioning

Stress indicators not present or trivial.
Stress indicators scarcely present and mild, or otherwise not occurring in more than 10% of the AA.

Stress indicators strongly evident throughout the AA at levels which apparently alter the fundamental
chemical environment of the wetland system

0.95

+

0.95

+

0.65

+

0.75

Sum of Sub-variable
Scores

Soil chemistry/
Redox potential

Temperature

Toxic contamination/
pH

Sedimentation/
Turbidity

Nutrient enrichment/
Eutrophication/
Oxygen (D.O.)

Input each sub-variable score from p. 1 of the V7 data form and calculate the sum.

0.72

+

4.02

=

Use the table to score the Chemical Environment Variable circling the applicable scoring rules.
Scoring Rules

Variable
Score

Condition
Grade

Single Factor

Composite Score

1.0 - 0.9

A
Reference
Standard

No single factor scores < 0.9

The factor scores sum > 4.5

<0.9 - 0.8

B
Highly
Functioning

Any single factor scores ≥ 0.8 but < 0.9

The factor scores sum >4.0 but ≤4.5

<0.8 - 0.7

C
Functioning

Any single factor scores ≥ 7.0 but < 0.8

The factor scores sum >3.5 but ≤ 4.0

<0.7 - 0.6

D
Functioning
Impaired

Any single factor scores ≥ 0.6 but <0.7

The factor scores sum >3.0 but ≤3.5

< 0.6

F
Nonfunctioning

Any single factor scores < 0.6

The factor scores sum < 3.0

Variable 7 Score

0.71

Variable 8: Vegetation Structure and Complexity
This variable is a measure of the condition of the wetland's vegetation relative to its native state. It particularly focuses on the wetland's ability to perform higher-order functions
such as support of wildlife populations, and influence primary functions such as flood-flow attenuation, channel stabilization and sediment retention. Score this variable by listing
stressors that have affected the structure, diversity, composition and cover of each vegetation stratum that would normally be present in the HGM (regional) subclass being
assessed. For this variable, stressor severity is a measure of how much each vegetation stratum differs functionally from its natural condition or from the natural range of variability
exhibited the HGM subclass or regional subclass. This variable has four sub-variables, each corresponding to a stratum of vegetation: Tree Canopy; Shrub Layer; Herbaceous
Layer; and Aquatics.

Rules for Scoring:
1. Determine the number and types of vegetation layers present within the AA. Make a judgment as to whether additional layers were historically present
using direct evidence such as stumps, root wads or historical photographs. Indirect evidence such as local knowledge and expert opinion can also be used
in this determination.
2. Do not score vegetation layers that would not normally be present in the wetland type being assessed.
3. Estimate and record the current coverage of each vegetation layer at the top of the table.
4. Record the Reference Standard or expected percent coverage of each vegetation layer to create the sub-variable weighting factor. The condition of
predominant vegetation layers has a greater influence on the variable score than do minor components.
5. Enter the percent cover values as decimals in the row of the stressor table labeled " Reference/expected Percent Cover of Layer". Note, percentages will
often sum to more than 100% (1.0).
6. Determine the severity of stressors acting on each individual canopy layers, indicating their presence with checks in the appropriate boxes of the stressor
table. The difference between the expected and observed stratum coverages is one measure of stratum alteration.
7. Determine the sub-variable score for each valid vegetation layer using the scoring guidelines on the second page of the scoring sheet. Enter each subvariable score in the appropriate cell of the row labeled "Veg. Layer Sub-variable Score". If a stratum has been wholly removed score it as 0.5.
8. Multiply each layer's Reference Percent Cover of Layer score by its Veg. Layer Sub-variable scores and enter the products in the labled cells. These are
the weighted sub-variable scores. Individually sum the Reference Percent Cover of Layer and Weighted Sub-variables scores.
9. Divide the sum of "Veg. Layer Sub-variable Scores" by the total coverage of all layers scored. This product is the Variable 8 score. Enter this number in
the labeled box at the bottom of this page.

Current % Coverage of Layer
Stressor

Vegetation Layers
0
75

0
Tree

Shrub

0

Herb

Comments

Aquatic

Noxious Weeds
Exotic/Invasive spp.
Tree Harvest
Brush Cutting/Shrub Removal

Livestock Grazing
Excessive Herbivory
Mowing/Haying
Herbicide
Loss of Zonation/Homogenization

Dewatering
Over Saturation
DIFFERENCE BETWEEN CURRENT
COVERAGE AND REFERENCE/EXPECTED

+

Weighted Sub-variable Score

1.00

+

80.00

+

0.00

x

x

0

0.68

0.77

0

+

0.68

+

61.60

=

81

÷

See sub-variable scoring guidelines on
following page

=

x

=

x

=

Veg. Layer Sub-variable Score

0.00

=

Reference/Expected % Cover of
Layer

+

=

62.28

Variable 8 Score

0.77

FACWet Score Card
Scoring Procedure:
1. Transcribe variable scores from each variable data sheet to the corresponding cell in the variable score table.
2. In each Functional Capacity Index (FCI) equation, enter the corresponding variable scores in the equation cells. Do not enter values in the crossed cells lacking labels.
3.
thethe
variable
scores topoints
calculate
the total
points
achieved
for each
4. Add
Divide
total functional
achieved
by functional
the functional
points
possible.
The function.
typical number of total points possible is provided, however, if a variable is added or
subtracted to FCI equation the total possible points must be adjusted
5. Calculate the Composite FCI, by adding the FCI scores and dividing by the total number of functions scored (usually 7).
6. If scoring is done directly in the Excel spreadsheet, all values will be transferred and calculated automatically.

Abiotic and
Biotic Habitat

Hydrology

Buffer &
Landscap
e Context

VARIABLE SCORE TABLE
Variable 1:

Habitat Connectivity (Connect)

0.600

Variable 2:

Contributing Area (CA)

0.610

Variable 3:

Water Source (Source)

0.780

Variable 4:

Water Distribution (Dist)

0.650

Variable 5:

Water Outflow (Outflow)

0.830

Variable 6:

Geomorphology (Geom)

0.630

Variable 7:

Chemical Environment (Chem)

0.710

Variable 8:

Vegetation Structure and Complexity (Veg)

0.770

Functional Capacity Indices
Total
Functional
Points

Function 1 -- Support of Characteristic Wildlife Habitat
V1connect +
V2CA
+ (2 x V8veg)

0.60

+

0.61

+

1.54

+

+

FCI

+

=

2.75

÷

4

=

0.69

=

6.64

÷

9

=

0.74

=

6.53

÷

9

=

0.73

Function 2 -- Support of Characteristic Fish/aquatic Habitat
(3 x V3source) + (2 x V4dist) + (2 x V5outflow) +

2.34

+

1.30

+

1.66

+

V6geom

+

V7chem

0.63

+

0.71

+

V6geom

+

V8veg

0.63

+

0.77

Function 3 -- Flood Attenuation
V2CA

+ (2 x V3source) + (2 x V4dist) + (2 x V5outflow) +

0.61

+

1.56

+

1.30

+

1.66

+

Function 4 -- Short- and Long-term Water Storage
V3source

0.78

+ (2 x V4dist) + (2 x V5outflow)
+

1.30

+

1.66

V6geom

+

+

+

=

4.37

÷

6

=

0.73

0.71 +

+

=

3.86

÷

6

=

0.64

+

=

3.41

÷

5

=

0.68

+

=

5.14

÷

7

=

0.73

0.63

Function 5 -- Nutrient/Toxicant Removal
(2 x V2CA) + (2 x V4dist) +

1.22

+

1.30

+

V6geom

0.63

V7chem

+

Function 6 -- Sediment Retention/Shoreline Stabilization
V2CA

+ (2 x V6geom) + (2 x V8veg)

0.61

+

1.26

+

1.54

+

+

Function 7 -- Production Export/Food Chain Support
V1connect

0.60

+ (2 x V5outflow) +
+

1.66

+

V6geom

+

V7chem

0.63

+

0.71

+ (2 x V8veg)
+

1.54

Sum of Individual FCI Scores

4.94

Divide by the Number of Functions Scored

÷7
0.71

Composite FCI Score
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ADMINISTRATIVE CHARACTERIZATION
Date of
Evaluation: 4/20/2015

General Information
Site Name or ID:

Wet278-13

Project Name: I-70 East

404 or Other Permit
Evaluator Name(s):

Applicant Name:
Michael Gloden,
Lukas Schroeder

Evaluator's professional position and
organization:

CDOT
Scientists, Atkins

Location Information:
Geographic
Datum Used

Site Coordinates
39.779959, -104.902782

(Decimal Degrees, e.g.,
38.85, -104.96):

NAD83

(NAD 83):

Elevation
Site is located north of I-70 and east of Quebec Street. Site is created by a roadway drainage
Location Information:
pipe.
Associated stream/water body
name:
USGS Quadrangle
Map:
Sub basin Name (8
digit HUC):

Isolated
Map Scale:

T2S R67W S21

(Circle one)

Wetland
Ownership:

10190003

Project Information:
This evaluation is
being performed at:

Stream Order:

Purpose of
Evaluation

X Project Wetland
Mitigation Site

(Check applicable box)

(Record Area, Check and Describe
Measurement Method Used)

0.07 ac.

Other

1:

CDOT

Enhancement

Creation

X Measured: GPS
Estimated

Assessment Area (AA) Size (Record
Area, check appropriate box. Additional spaces
are used to record acreage when more than one
AA is included in a single assessment)

1:100,000

Mitigation; Post-construction
Monitoring
Other (Describe)

Restoration

Total Size of Wetland Involved:

1:24,000

X Potentially Impacted Wetlands
Mitigation; Pre-construction

(check all
applicable):

Intent of Project: (Check all applicable)

None

ac.

Measured
X Estimated

ac.

ac.

ac.

ac.

0.2 ac.

ac.

ac.

ac.

Characteristics or Method used for The wetland is isolated triangulated by three transportation features. The AA was
AA boundary determination:
heavily influenced by I-70, Quebec Street, and the bike/predestrian trail.

Notes:

The wetland site is created by stormwater roadway surface runoff and a drainage pipe from Quebec
Street. The site is influenced by a number of stressors which decreases the value significantly.

ECOLOGICAL DESCRIPTION 1
Special Concerns

Check all that apply

Organic soils including Histosols or Histic Epipedons are
present in the AA (i.e., AA includes core fen habitat).

Federally threatened or endangered species
are SUSPECTED to occur in the AA?

Project will directly impact organic soil portions of the AA
including areas possessing either Histosol soils or histic
epipedons.
Organic soils are known to occur anywhere within the
contiguous wetland of which the AA is part.

Species of concern according to the Colorado
Natural Heritage (CNHP) are known to occur
in the AA?

The wetland is a habitat oasis in an otherwise dry or
urbanized landscape?

The site is located within a potential
conservation area or element occurrence
buffer area as determined by CNHP?
Other special concerns (please describe)

Federally threatened or endangered species are KNOWN to
occur in the AA? List Below.

HYDROGEOMORPHIC SETTING
X

AA wetland maintains its fundamental natural hydrogeomorphic characteristics
AA wetland has been subject to change in HGM classes as a result of anthropogenic modification
If the above is checked, please describe the original wetland type if discernable using the table below.
AA wetland was created from an upland setting.
Describe the hydrogeomorphic setting of the wetland by circling all conditions that apply.

Current Conditions
Water source
Hydrodynamics
Wetland Gradient
# Surface Inlets
# Surface Outlets
HGM Setting

Surface flow
Unidirectional
0 - 2%
Over-bank

Groundwater
Vertical
2-4%
0
1
0
1

4-10%
2
2

Precipitation
Bi-directional
>10%
3
>3
3
>3

Unknown

Geomorphic Setting
(Narrative Description.
Include approx. stream order
for riverine)

HGM class

Hydrology is created by surface runoff and a storm drain pipe. The site ponds due to
stressors preventing unnatural outflow. A madmade berm and bike/pedestrian trail create
barriers for natural flows.
Riverine

Slope

Depressional

Lacustrine

Groundwater
Vertical

Precipitation

Unknown

Historical Conditions
Water source
Hydrodynamics

Previous wetland typology

Geomorphic Setting
(Narrative Description)

Previous HGM Class

Surface flow
Unidirectional

Historically this site would have been upland. When the storm drain pipe was constructed,
it started diverting what would have been sheet flows to a point source flow. Once the
berm and trail were constructed it created the pooling eventually leading to wetland
conditions.
Slope
Riverine
Depressional
Lacustrine

Notes (include information on the AA's HGM subclass and regional subclass): Historically the previous HGM class is unknown; however, it is assumed
that the site would have been upland.

ECOLOGICAL DESCRIPTION 2
Vegetation Habitat Description

US FWS habitat classification according as reported in Cowardin et al. (1979).

System

Subsystem

Class

Subclass

Water Regime

Other Modifiers

% AA

Palustrine

Palustrine

EM

Rooted vascular

C

x

25

Palustrine

Palustrine

EM

Persistent

C

x

75

Rock Bot. (RB)
Uncon Bottom(UB)
Aquatic Bed(AB)
Rocky Shore(RS)
Uncon Shore(US)
Emergent(EM)
Shrub-scrub(SS)
Forested (FO)

Floating vascular;
Rooted vascular;
Algal; Persistent;
Non-Persistent;
Broad-leaved deciduous;
Needle-leaved evergreen;
Cobble - gravel;
Sand; Mud;
Organic

Examples
Temporarily flooded(A);
Saturated(B);
Seasonally flooded(C);
Seas.-flood./sat.(E);
Semi-Perm. flooded(F);
Intermittently exposed(G);
Artificially flooded(K);
Sat./semiperm./Seas. (Y);
Int. exposed/permenant(Z)

Hypersaline(7) ; Eusaline(8);
Mixosaline(9); Fresh(0);
Acid(a); Circumneutral(c);
Alkaline/calcareous(i);
Organic(g); Mineral(n);
Beaver(b); Partially
Drained/ditched(d);
Farmed(f);
Diked/impounded(h);
Artificial Substrate(r);
Spoil(s); Excavated(x)

Lacustrine

Littoral;

Palustrine

Palustrine

Riverine

Lower perennial;
Upper perennial;
Intermittent

Site Map
Scale: 1 sq. =

Limnoral

Draw a sketch map of the site including relevant portions of the wetland, AA boundary, structures, habitat classes, and other
significant features.

Variable 1: Habitat Connectivity
The Habitat Connectivity Variable is described by two sub-variables – Neighboring Wetland and Riparian Habitat Loss and Barriers to
Migration and Dispersal. These sub-variables were treated as independent variables in FACWet Version 2.0. The merging of these

SV 1.1 - Neighboring Wetland and Riparian Habitat Loss
This sub-variable is a measure of how isolated from other naturally-occurring wetlands or riparian habitat the AA has become as the
result of habitat destruction. To score this sub-variable, estimate the percent of naturally-occurring wetland/riparian habitat that has
been lost (by filling, draining, development, or whatever means) within the 500-meter-wide belt surrounding the AA. This zone is called
the Habitat Connectivity Envelope (HCE). In most cases the evaluator must use best professional judgment to estimate the amount of
natural wetland loss. Historical photographs, National Wetland Inventory (NWI) maps, hydric soil maps can be helpful in making these
determinations. Floodplain maps are especially valuable in river-dominated regions, such as the Front Range urban corridor.
Evaluation of landforms and habitat patterns in the context of perceivable land use change is used to steer estimates of the amount of
wetland loss within the HCE.

Rules for Scoring:
1. On the aerial photo, create a 500 m perimeter around the AA.
2. The area within this perimeter is the Habitat Connectivity Envelope (HCE).
3. Within the HCE, outline the current extent of naturally occurring wetland and riparian habitat. Do not
include habitats such as excavated ponds or reservoir induced fringe wetlands.
4. Outline the historical extent of wetland and riparian habitats (i.e., existing natural wetlands plus those that
have been destroyed).
- Use your knowledge of the history of the area and evident land use change to identify where habitat
losses have occurred. Additional research can be utilized to increase the accuracy of this estimate including
consideration of floodplain maps, historical aerial photographs, soil maps, etc.
5. Calculate the area of existing and historical wetlands. Divide the area of existing wetland by the total
amount of existing and historical wetland and riparian habitat, and determine the variable score using the
guidelines below. Enter sub-variable score at the bottom of p.2 of the Habitat Connectivity data form.
Variable
Score

Condition
Grade

1.0 - 0.9

A
Reference
Standard

<0.9 - 0.8

B
Highly
Functioning

<0.8 - 0.7

C
Functioning

<0.7 - 0.6

D
Functioning
Impaired

Less than 60 to 25% of historical wetland habitat area within the HCE is still present
(more than 40 to 75% of habitat area lost).

<0.6

F
Nonfunctioning

Less than 25% of the historical wetland habitat area within the HCE still in existence (more than
70% of habitat lost).

Scoring Guidelines
Very little or no loss of wetlands in the HCEor negligible.

More than 80% of historical wetland habitat area within the HCE is still present
(less than 20% of habitat area lost).
80 to 60% of historical wetland habitat area within the HCE is still present
(20% to 40% of habitat area lost).

Notes: Sand creek to the west is still accessible to wildlife from the wetland. A bike/pedestrian trail still
presents itself as a barrier to Sand Creek that wasn't there historically.

Variable 1: Habitat Connectivity p. 2
SV 1.2: Migration/Dispersal Barriers
This sub-variable is intended to rate the degree to which the AA has become isolated from existing neighboring wetland and riparian habitat by artificial barriers that inhibit migration or
dispersal of organisms. On the aerial photograph, identify the man-made barriers within the HCE that intercede between the AA and surrounding wetlands and riparian areas, and
identify them by type on the stressor list. Score this variable based on the barriers’ impermeability to migration and dispersal and the amount of surrounding wetland/riparian habitat they
affect.

Rules for Scoring:
1. On the aerial photo, outline all existing wetland and riparian habitat areas within the HCE. This includes naturally occurring habitats, as well as those
purposefully created or induced by land use change.
2. Identify artificial barriers to dispersal and migration of organisms within the HCE that intercede between the AA and surrounding habitats. Mark the stressors
present with a check in the first column and describe the general nature, severity and extent of each. List additional stressors in empty rows at the bottom of the
table and explain.

Stressors = artificial barriers

3. Considering the composite effect of all of identified barriers to migration and dispersal (i.e., stressors), assign an overall variable score using the scoring
guidelines.

X
X

X
X

Variable
Score
1.0 - 0.9

<0.9 - 0.8

<0.8 - 0.7

Stressors
Major Highway
Secondary Highway
Tertiary Roadway
Railroad
Bike Path
Urban Development
Agricultural Development
Artificial Water Body
Fence
Ditch or Aqueduct
Aquatic Organism Barriers

Condition Grade
A
Reference Standard

B
Highly Functioning

C
Functioning

<0.7 - 0.6

D
Functioning Impaired

<0.6

F
Non-functioning

Comments/description
I-70 is directly to the south of the AA
Quebec Stree is directly west of the AA

The Sand Creek Greenway bike/pedestrian trail is directly to the east of the AA
Development is northwest of the AA on the opposite side of Quebec Street

Scoring Guidelines
No appreciable barriers exist between the AA and other wetland and riparian habitats in the HCE; or there are no other wetland and riparian
areas in the HCE.
Barriers impeding migration/dispersal between the AA and up to 33% of surrounding wetland/riparian habitat highly permeable and easily
passed by most organisms. Examples could include gravel roads, minor levees, ditches or barbed-wire fences. More significant barriers (see
"functioning category below) could affect migration to up to 10% of surrounding wetland/riparian habitat.

Barriers to migration and dispersal retard the ability of many organisms/propagules to pass between the AA and up to 66% of wetland/riparian
habitat. Passage of organisms and propagules through such barriers is still possible, but it may be constrained to certain times of day, be
slow, dangerous or require additional travel. Busy two-lane roads, culverted areas, small to medium artificial water bodies or small earthen
dams would commonly rate a score in this range. More significant barriers (see "functioning impaired" category below) could affect migration
to up to 10% of surrounding wetland/riparian habitat.

Barriers to migration and dispersal preclude the passage of some types of organisms/propagules between the AA and up to 66% of
surrounding wetland/riparian habitat. Travel of those animals which can potential negotiate the barrier are strongly restricted and may include
a high chance of mortality. Up to 33% of surrounding wetland/riparian habitat could be functionally isolated from the AA.

AA is essentially isolated from surrounding wetland/riparian habitat by impermeable migration and dispersal barriers. An interstate highway or
concrete-lined water conveyance canal are examples of barriers which would generally create functional isolation between the AA and
wetland/riparian habitat in the HCE.

SV 1.1 Score

0.45

SV 1.2 Score

0.40

Add SV 1.1 and 1.2 scores and divide
by two to calculate variable score

Variable 1 Score

0.43

Variable 2: Contributing Area
The AA's Contributing Area is defined as the 250-meter-wide zone surrounding the perimeter of the AA. This variable is a measure of the capacity of
that area to support characteristic functions of high quality wetland habitat. Depending on its condition, the contributing area can help maintain
wetland condition or it can degrade it. Contributing Area condition is evaluated by considering the AA's Buffer and its Surrounding Land Use.
Buffers are strips or patches of more-or-less natural upland and/or wetland habitat more than 5m wide. Buffers are contiguous with the AA boundary
and they intercede between it and more intensively used lands. The AA Buffer is characterized with three sub-variables: Buffer Condition, Buffer
Extent, and Average Buffer Width. The Surrounding Land Use Sub-variable considers changes within the Contributing Area that limit its capacity to
support characteristic wetland functions. Many of the acute, on-site effects of land use change in the Contributing Area are specifically captured by
Variables 3 - 8.

Rules for Scoring:
1. Delimit the Contributing Area on an aerial photograph as the zone within 250 meters of the outer boundary of the AA.
2. Evaluate and then rate the Buffer Condition sub-variable using the scoring guidelines. Record the score in the cell provided on the datasheet.
3. Indicate on the aerial photograph zones surrounding the AA which have ≥5m of buffer vegetation and those which do not.
4. Calculate the percentage of the AA which has a Buffer and record the value where indicated on the data sheet.
5. Rate the Buffer Extent Sub-variable using the scoring guidelines.
6.Determine the average Buffer width by drawing a line perpendicularly from the AA boundary to the outer extent of the buffer habitat. Measure line
length and record its value on the data sheet. Repeat this process until a total of 8 lines have been sampled.
7. Calculate the average buffer width and record value on the data form. Then determine the sub-variable score using the scoring guidelines.
8.Score the Surrounding Land Use sub-variable by recording land use changes on the stressor list that affect the capacity of the landscape to
support characteristic wetland functioning.
9. Enter the lowest of the three Buffer sub-variable scores along with the Surrounding Land Use Sub-variable score in the Contributing Area
Variable scoring formula at the bottom of p. 2 of the data form. The Contributing Area Variable is the average of the two sub-variable scores.

SV 2.1 - Buffer Condition

SV 2.1 - Buffer Condition Score

0.61

Subvariable Score

1.0 - 0.9

<0.9 - 0.8

<0.8 - 0.7

<0.7 - 0.6

<0.6

Buffer Condition Scoring Guidelines

Condition Grade

Reference Standard

Highly Functioning

Functioning

Buffer vegetation is predominately native vegetation, human-caused disturbance of the substrate is not evident,
and human visitation is minimal. Common examples: Wilderness areas, undeveloped forest and range lands.

Buffer vegetation may have a mixed native-nonnative composition, but characteristic structure and complexity
remain. Soils are mostly undisturbed or have recovered from past human disturbance. Little or only low-impact
human visitation. Buffers with higher levels of substrate disturbance may be included here if the buffer is still able
to maintain predominately native vegetation. Common examples: Dispursed camping areas in national forests,
common in wildland parks (e.g. State Parks) and open spaces.
Buffer vegetation is substantially composed of non-native species. Vegetation structure may be somewhat
altered, such as by brush clearing. Moderate substrate distrbance and compaction occurs, and small pockets of
greater disturbance may exist. Common examples: City natural areas, mountain hay meadows.

Buffer vegetation is substantially composed of non-native species and vegetation structure has been strongly
altered by the complete removal of one or more strata. Soil disturbance and the intensity of human visitation are
Functioning Impaired generally high. Common examples: Open lands around resource extraction sites (e.g., gravel mines), clear cut
logging areas, ski slopes.

Non-functioning

Buffer is nearly or entirely absent.

SV 2.2 - Buffer Extent
20.00 Percent of AA with Buffer

0.60

SV 2.2 - Buffer Extent

Subvariable
Score

Condition Class

1.0 - 0.9
<0.9 - 0.8
<0.8 - 0.7
<0.7 - 0.6
<0.6

Reference Standard
Highly Functioning
Functioning
Functioning Impaired
Non-functioning

% Buffer Scoring Guidelines

90 - 100% of AA with Buffer
70-90% of AA with Buffer
51-69% of AA with Buffer
26-50% of AA with Buffer
0-25% of AA with Buffer

Variable 2: Contributing Area (p. 2)
SV 2.3 - Average Buffer Width
Buffer
Width (m)
Line #

0.7

11
1

Record measured buffer widths in the spaces below and average.

23
2

19
3

33
4

SV 2.3 - Average Buffer Width Score

58
5

101
6

3
7

12
8

33
Avg. Buffer Width (m)

Subvariable Score

Condition Grade

Buffer Width Scoring Guidelines

1.0 - 0.9

Reference Standard

Average Buffer width is 190-250m

<0.9 - 0.8

Highly Functioning

Average Buffer width is 101-189m

<0.8 - 0.7

Functioning

Average Buffer width is 31-100m

<0.7 - 0.6

Functioning Impaired

Average Buffer width is 6-30m

<0.6

Non-functioning

Average Buffer width is 0-5m

SV 2.4 - Surrounding Land Use

SV 2.4 - Surrounding Land
Use Score

Stressors = Land Use Changes

0.7

Stressors
Industrial/commercial
Urban
Residential
Rural
Dryland Farming
Intensive Agriculture
Orchards or Nurseries
Livestock Grazing
Transportation Corridor
Urban Parklands
Dams/impoundments
Artificial Water body

X

X

Catalog and characterize land use changes in the surrounding landscape and score.

Comments/description
Located in the mdidle of an urban setting

Supports drainage from I-70, located adjacent to I-70 and Quebec Ave.

Physical Resource Extraction
Biological Resource Extraction

Variable
Score

Scoring Guidelines

Condition Grade

1.0 - 0.9

A
Reference Standard

No appreciable land use change has been imposed Surrounding Landscape.

<0.9 - 0.8

B
Highly Functioning

Some land use change has occurred in the Surrounding Landscape, but changes have minimal effect on the the
landscape's capacity to support characteristic aquatic functioning, either because land use is not intensive, for example
haying, light grazing, or low intensity silviculture, or more substantial changes occur in approximately less than 10% of the
area.

<0.8 - 0.7

C
Functioning

Surrounding Landscape has been subjected to a marked shift in land use, however, the land retains much of its capacity to
support natural wetland function and it is not an overt source of pollutants or sediment. Moderate-intensity land uses such
as dry-land farming, urban "green" corridors, or moderate cattle grazing would commonly be placed within this scoring
range.

<0.7 - 0.6

D
Functioning Impaired

Land use changes within the Surrounding Landscape has been substantial including the a moderate to high coverage (up
to 50%) of impermeable surfaces, bare soil, or other artificial surfaces; considerable in-flow urban runoff or fertilizer-rich
waters common. Supportive capacity of the land has been greatly diminished but not totally extinguished. Intensively
logged areas, low-density urban developments, some urban parklands and many cropping situations would commonly rate
a score within this range.

<0.6

F
Non-functioning

Surrounding Land
Use

Buffer Score
(Lowest score)

(

0.6

The Surrounding Landscape is essentially comletely developed or is otherwise a cause of severe ecological stress on
wetland habitats. Commercial developments or highly urban landscapes generally rate a score of less than 0.6.

+

0.7

) ÷

2

=

Variable 2 Score

0.65

Variable 3: Water Source
TThis variable is concerned with up-gradient hydrologic connectivity. It is a measure of impacts to the AA's water source, including the quantity and timing of
hwater delivery, and the ability of source water to perform work such as sediment transport, erosion, soil pore flushing, etc. To score this variable, identify
i stressors that alter the source of water to the AA, and record their presence on the stressor list. Stressors can impact water source by depletion, augmentation,
sor alteration of inflow timing or hydrodynamics. This variable is designed to assess water quantity, power and timing, not water quality. Water quality will be
evaluated in Variable 7.

Scoring rules:
1. Use the stressor list and knowledge of the watershed to catalog type-specific impairments of the AA’s water source. Mark the stressors
present with a check in the first column and describe the general nature, severity and extent of each. List additional stressors in empty rows at
the bottom of the table and explain.
2. Considering the composite effect of stressors on the water source, rate the condition of this variable with the aid of the scoring guidelines.

X

Stressors
Ditches or Drains (tile, etc.)

Comments/description
Inlet drains through a small ditch to the wetland area

Dams
Diversions
Groundwater pumping
Draw-downs
Culverts or Constrictions
Point Source (urban, ind., ag.)

drainage pipe supports hydrology

Non-point Source
Increased Drainage Area
Storm Drain/Urban Runoff
Impermeable Surface Runoff

the hydrology at the site is from a storm water pipe from Quebec street
hydroglogy is also influenced by stormwater runoff

Irrigation Return Flows
Mining/Natural Gas Extraction
Transbasin Diversion
Actively Managed Hydrology

Variable
Score

Condition
Grade

1.0 - 0.9

A
Reference
Standard

<0.9 - 0.8

B
Highly
Functioning

<0.8 - 0.7

C
Functioning

<0.7 - 0.6

D
Functioning
Impaired

<0.6

F
Nonfunctioning

Depletion

Augmentation

Unnatural drawdown events minor, rare or non-existent, very
slight uniform depletion, or trivial alteration of hydrodynamics.

Unnatural high-water events minor, rare or non-existent, slight
uniform increase in amount of inflow, or trivial alteration of
hydrodynamics.

Unnatural drawdown events occasional, short duration and/or
mild; or uniform depletion up to 20%; or mild to moderate
reduction of peak flows or capacity of water to perform work.

Occasional unnatural high-water events, short in duration and/or
mild in intensity; or uniform augmentation up to 20%; or mild to
moderate increase of peak flows or capacity of water to perform
work.

Unnatural drawdown events common and of mild to moderate
intensity and/or duration; or uniform depletion up to 50%; or
moderate to substantial reduction of peak flows or capacity of
water to perform work.

Common occurrence of unnatural high-water events, of a mild to
moderate intensity and/or duration; or uniform augmentation up to
50%; or moderate to substantial increase of peak flows or capacity
of water to perform work.

Unnatural drawdown events occur frequently with a moderate to
high intensity and/or duration; or uniform depletion up to 75%; or
substantial reduction of peak flows or capacity of water to perform
work. Wetlands with actively managed or wholly artificial
hydrology will usually score in this range or lower.

Common occurrence of unnatural high-water events, some of
which may be severe in nature or exist for a substantial portion of
the growing season; or uniform augmentation more than 50% or
capacity of water to perform work. Wetlands with actively
managed or wholly artificial hydrology will usually score in
this range or lower.

Water source diminished enough to threaten or extinguish
wetland hydrology in the AA.

Frequency, duration or magnitude of unnaturally high-water great
enough to change the fundamental characteristics of the wetland.

Variable 3 Score

0.675

Variable 4: Water Distribution
TThis variable is concerned with hydrologic connectivity within the AA. It is a measure of alteration to the spatial distribution of surface and groundwater within
hthe AA. These alterations are manifested as local changes to the hydrograph and generally result from geomorphic modifications within the AA. To score this
i variable, identify stressors within the AA that alter flow patterns and impact the hydrograph of the AA, including localized increases or decreases to the depth or
sduration of the water table or surface water.
v
aBecause the wetland’s ability to distribute water in a characteristic fashion is fundamentally dependent on the condition of its water source, in most cases the
r Water Source variable score will define the upper limit Water Distribution score . For example, if the Water Source variable is rated at 0.85, the Water
Distribution score will usually have the potential to attain a maximum score of 0.85. Additional stressors within or outside the lower end of the AA effecting water
distribution (e.g., ditches and levees) will reduce the score from the maximum value.

Scoring rules:
1. Identify impacts to the natural distribution of water throughout the AA and catalog them in the stressor table.
2. Considering all of the stressors identified, assign an overall variable score using the scoring guidelines. In most cases, the Water Source
variable score will set the upper limit for the Water Distribution score.

Stressors

Comments/description

X X

Alteration of Water Source
Ditches

Small ditch prevents water dispering until it gets to the depression

Ponding/Impoundment

water disperses due to a manmade berm and trail on the north side creating unnatural dispersment

X

Culverts
Road Grades

The elevated road grade to the west causes water to disperse to the east

X

Channel Incision/Entrenchment
Hardened/Engineered Channel

The depression was hardened and mixed with gravel. Possible preventing infiltration.

Enlarged Channel
Artificial Banks/Shoreline

X

Weirs
Dikes/Levees/Berms

a manmade berm block the natural outlet for the water

Diversions
Sediment/Fill Accumulation

Condition Grade

Non-riverine

1.0 - 0.9

A
Reference Standard

Little or no alteration has been made to the way in which
water is distributed throughout the wetland. AA maintains a
natural hydrologic regime.

Natural active floodplain areas flood on a normal
recurrence interval. No evidence of alteration of
flooding and subirrigation duration and intensity.

<0.9 - 0.8

B
Highly Functioning

Less than 10% of the AA is affected by in situ hydrologic
alteration; or more widespread impacts result in less than a
2 in. (5 cm) change in mean growing season water table
elevation.

Channel-adjacent areas have occasional unnatural
periods of drying or flooding; or uniform shift in the
hydrograph less than typical root depth.

<0.8 - 0.7

C
Functioning

Variable Score

<0.7 - 0.6

D
Functioning Impaired

<0.6

F
Non-functioning

Riverine

Between 10 and 33% of the AA is affected by in situ
In channel-adjacent area, periods of drying or
hydrologic alteration; or more widespread impacts result in a flooding are common; or uniform shift in the
hydrograph near root depth.
4 in. (5 cm) or less change in mean growing season water
table elevation.
33 to 66% of the AA is affected by in situ hydrologic
Adjacent to the channel, unnatural periods of drying
or flooding are the norm; or uniform shift in the
alteration; or more widespread impacts result in a 6 in. (15
hydrograph greater than root depth.
cm) or less change in mean growing season water table
elevation. Water table behavior must still meet jurisdictional
criteria to merit this rating.
More than 66% of the AA is affected by hydrologic alteration Historical active floodplain areas are almost never
which changes the fundamental functioning of the wetland
wetted from overbank flooding, and/or groundwater
system, generally exhibited as a conversion to upland or
infiltration is effectively cut off.
deep water habitat.

Variable 4 Score

0.6

Variable 5: Water Outflow
TThis variable is concerned with down-gradient hydrologic connectivity and the flow of water and water-borne materials and energy out of the AA. In particular
hit illustrates the degree to which the AA can support the functioning of down-gradient habitats. It is a measure of impacts that affect the hydrologic outflow of
i water including the passage of water through its normal low- and high-flow surface outlets, infiltration/groundwater recharge, and the energetic characteristics of
swater delivered to dependent habitats. In some cases, alteration of evapotranspiration rates may be significant enough of a factor to consider in scoring. Score
vthis variable by identifying stressors that impact the means by which water is exported from the AA. To evaluate this variable focus on how water, energy and
aassociated materials are exported out of the AA and their ability it support down-gradient habitats in a manner consistent with their HGM (regional) subclass.
Because the wetland’s ability to export water and materials in a characteristic fashion is to a very large degree dependent the condition of its water source, as
with the Water Distribution variable, in most cases the Water Source variable score will define the upper limit Water Outflow score .

Scoring rules:
1. Identify impacts to the natural outflow of water from the AA and catalog them in the stressor table.
2.Considering all of the stressors identified, assign an overall variable score using the scoring guidelines. Take in to account the cumulative
effect of stressors on the wetland's ability to export water and water-borne materials. In most cases the Water Source variable will set the
upper limit for the Water Outflow score.

Stressors

Comments/description

Alteration of Water Source

X X

Ditches

A manmade berm has been created on the north side between the AA and the trail.

Dikes/Levees
Road Grades

An elevated trail to the east prevents water from naturally flowing out from the AA.

Culverts
Diversions
Constrictions

X

Channel Incision/Entrenchment
Hardened/Engineered Channel

Infiltration seemed to be non-existant from a hardened surface mixed with gravel.

Artificial Stream Banks
Weirs
Confined Bridge Openings

Variable
Score

Condition Grade

1.0 - 0.9

A
Reference Standard

<0.9 - 0.8

B
Highly Functioning

<0.8 - 0.7

C
Functioning

<0.7 - 0.6

D
Functioning Impaired

<0.6

F
Non-functioning

Scoring Guidelines
Stressors have little to no effect on the magnitude, timing or hydrodynamics of the AA water outflow regime.
High- or low-water outflows are mildly to moderately affected, but at intermediate ("normal") levels flow continues
essentially unaltered in quantity or character.
High- or low-water outflows are moderately affected, mild alteration of intermediate level outflow occurs; or
hydrodynamics moderately affected.
Outflow at all stages is moderately to highly impaired resulting in persistent flooding of portions of the AA or unnatural
drainage; or outflow hydrodynamics severely disrupted.
The natural outflow regime is profoundly impaired. Down-gradient hydrologic connection severed or nearly so.
Alterations may cause widespread unnatural persistent flooding or dewatering of the wetland system.

Variable 5 Score

0.66

Variable 6: Geomorphology
This variable is a measure of the degree to which the geomorphic setting has been altered within the AA. Changes to the surface configuration and natural
topography constitute stressors. Such stressors may be observed in the form of fill, excavation, dikes, sedimentation due to absence of flushing floods, etc. In
riverine systems, geomorphic changes to the stream channel should be considered if the channel is within the AA (i.e, small is size). Alterations may involve the
bed and bank (substrate embeddedness or morphological changes), stream instability, and stream channel reconfiguration. Geomorphic changes are usually
ultimately manifested as changes to wetland surface hydrology and water relations with vegetation. Geomorphic alterations can also directly affect soil properties,
such as near-surface texture, and the wetland chemical environment such as the redox state or nutrient composition in the rooting zone. In rating this variable, do
not include these resultant effects of geomorphic change; rather focus on the physical impacts within the footprint of the alteration within the AA – For
example, the width and depth of a ditch or the size of a levee within the AA would describe the extent of the stressors. The secondary effects of geomorphic
change are addressed by other variables. All alterations to geomorphology should be evaluated including small-scale impacts such as pugging, hoof sheer, and
sedimentation which can be significant but not immediately obvious.

Scoring Rules:
1. Identify impacts to geomorphological setting and topography within the AA and record them on the stressor checklist.
2.Considering all of the stressors identified, assign an overall variable score using the scoring guidelines.

Stressors

Comments

Fill, including dikes, road grades, etc.
Grading

General

X X X

Dredging/Excavation/Mining

Compaction

This area has been excavated in the past and has evidence of being a
staging area for construction
The area has been compacted in the past.

Plowing/Disking
Excessive Sedimentation
Dumping
Hoof Shear/Pugging
Aggregate or Mineral Mining
Sand Accumulation

Channels Only

Channel Instability/Over Widening
Excessive Bank Erosion
Channelization
Reconfigured Stream Channels
Artificial Banks/Shoreline
Beaver Dam Removal
Substrate Embeddedness
Lack or Excess of Woody Debris

Variable
Score

Condition
Grade

1.0 - 0.9

A
Reference
Standard

<0.9 - 0.8

B
Highly
Functioning

Alterations to topography result in small but detectable changes to habitat conditions in some or all of the AA; or more severe
impacts exist but affect less than 10% of the AA.

<0.8 - 0.7

C
Functioning

Changes to AA topography may be pervasive but generally mild to moderate in severity. May include patches of more significant
habitat alteration; or more severe alterations affect up to 20 % of the AA.

<0.7 - 0.6

D
Functioning
Impaired

At least one important surface type or landform has been eliminated or created; microtopography has been strongly impacted
throughout most or all of the AA; or more severe alterations affect up to 50% of the AA. Evidence that widespread diminishment or
alteration of native plant community exist due to physical habitat alterations. Most incidentally created wetland habitat such as that
created by roadside ditches and the like would score in this range or lower.

<0.6

F
Nonfunctioning

Pervasive geomorphic alterations have caused a fundamental change in site character and functioning, commonly resulting in a
conversion to upland or deepwater habitat.

Scoring Guidelines
Topography essentially unaltered from the natural state, or alterations appear to have a minimal effect on wetland functioning and
condition. Patch or microtopographic complexity may be slightly altered, but native plant communities are still supported.

Variable 6 Score

0.63

Variable 7: Water and Soil Chemical Environment
This variable concerns the chemical environment of the soil and water media within the AA, including pollutants, water and soil characteristics. The origin of pollutants
may be within or outside the AA. Score this variable by listing indicators of chemical stress in the AA. Consider point source and non-point sources of pollution, as well
as mechanical or hydrologic changes that alter the chemical environment. Because water quality frequently cannot be inferred directly, the presence of stressors is
often identified by the presence of indirect indicators. Five sub-variables are used to describe the Water and Soil Chemical Environment: Nutrient
Enrichment/Eutrophication/Oxygen; Sedimentation/Turbidity; Toxic Contamination/pH; Temperature; and Soil Chemistry and Redox Potential. Utilization of web-based
data mining tools is highly recommended to help inform and support variable scores.

Scoring rules:
1. Stressors are grouped into sub-variables which have a similar signature or set of causes.
2. Use the indicator list to identify each stressor impacting the chemical environment of the AA.
3. For each sub-variable, determine its score using the scoring guideline table provided on the second page of the scoring sheet. Scoring sub-If the AA is part of a water body that is recognized as impaired or recommended for TMDL development for one of the factors, then score that
sub-variable 0.65 or lower.
4. Transcribe sub-variable scores to the following variable scoring page and compute the sum.
5. The lowest sub-variable score sets the letter grade range. The composite of sub-variables influences the score within that range.

Sub-variable

Stressor Indicator

Comments

Livestock

SV 7.1
Nutrient Enrichment/
Eutrophication/
Oxygen (D.O.)

Agricultural Runoff
Septic/Sewage

Subvariable
Score

0.95

Excessive Algae or Aquatic Veg.
Cumulative Watershed NPS
CDPHE Impairment/TMDL List
Excessive Erosion
Excessive Deposition
Fine Sediment Plumes

SV 7.2
Sedimentation/
Turbidity

Agricultural Runoff

0.95

Excessive Turbidity
Nearby Construction Site
Cumulative Watershed NPS
CDPHE Impairment/TMDL List
Recent Chemical Spills
Nearby Industrial Sites
Road Drainage/Runoff

X

Quebec Street and I-70 drainage

X

Quebec Street and I-70 drainage

X

Two large russian olive provide moderate
shading

Livestock
Agricultural Runoff

SV 7.3
Toxic contamination/
pH

Storm Water Runoff
Fish/Wildlife Impacts

0.68

Vegetation Impacts
Cumulative Watershed NPS
Acid Mine Drainage
Point Source Discharge
CDPHE Impairment/TMDL List
Metal staining on rocks and veg.
Excessive Temperature Regime
Lack of Shading

SV 7.4
Temperature

Reservoir/Power Plant Discharge
Industrial Discharge

0.72

Cumulative Watershed NPS
CDPHE Impairment/TMDL List
Unnatural Saturation/Desaturation

SV 7.5
Soil chemistry/
Redox potential

X

Evidence of redox, no desaturation

X

Site has been distrubed

Mechanical Soil Disturbance
Dumping/introduced Soil
CDPHE Impairment/TMDL List

0.65

Variable 7: Water and Soil Chemical Environment p.2
Sub-variable Scoring Guidelines
Scoring Guidelines

Variable Score

Condition Class

1.0 - 0.9

A
Reference Standard

<0.9 - 0.8

B
Highly Functioning

<0.8 - 0.7

C
Functioning

Stress indicators present at mild to moderate levels, or otherwise not occurring in more than 33% of the
AA.

<0.7 - 0.6

D
Functioning Impaired

Stress indicators present at moderate to high levels, or otherwise not occurring in more than 66% of the
AA

<0.6

F
Non-functioning

Stress indicators not present or trivial.
Stress indicators scarcely present and mild, or otherwise not occurring in more than 10% of the AA.

Stress indicators strongly evident throughout the AA at levels which apparently alter the fundamental
chemical environment of the wetland system

0.95

+

0.95

+

0.68

+

0.72

Sum of Sub-variable
Scores

Soil chemistry/
Redox potential

Temperature

Toxic contamination/
pH

Sedimentation/
Turbidity

Nutrient enrichment/
Eutrophication/
Oxygen (D.O.)

Input each sub-variable score from p. 1 of the V7 data form and calculate the sum.

0.65

+

3.95

=

Use the table to score the Chemical Environment Variable circling the applicable scoring rules.
Scoring Rules

Variable
Score

Condition
Grade

Single Factor

Composite Score

1.0 - 0.9

A
Reference
Standard

No single factor scores < 0.9

The factor scores sum > 4.5

<0.9 - 0.8

B
Highly
Functioning

Any single factor scores ≥ 0.8 but < 0.9

The factor scores sum >4.0 but ≤4.5

<0.8 - 0.7

C
Functioning

Any single factor scores ≥ 7.0 but < 0.8

The factor scores sum >3.5 but ≤ 4.0

<0.7 - 0.6

D
Functioning
Impaired

Any single factor scores ≥ 0.6 but <0.7

The factor scores sum >3.0 but ≤3.5

< 0.6

F
Nonfunctioning

Any single factor scores < 0.6

The factor scores sum < 3.0

Variable 7 Score

0.68

Variable 8: Vegetation Structure and Complexity
This variable is a measure of the condition of the wetland's vegetation relative to its native state. It particularly focuses on the wetland's ability to perform higher-order functions
such as support of wildlife populations, and influence primary functions such as flood-flow attenuation, channel stabilization and sediment retention. Score this variable by listing
stressors that have affected the structure, diversity, composition and cover of each vegetation stratum that would normally be present in the HGM (regional) subclass being
assessed. For this variable, stressor severity is a measure of how much each vegetation stratum differs functionally from its natural condition or from the natural range of variability
exhibited the HGM subclass or regional subclass. This variable has four sub-variables, each corresponding to a stratum of vegetation: Tree Canopy; Shrub Layer; Herbaceous
Layer; and Aquatics.

Rules for Scoring:
1. Determine the number and types of vegetation layers present within the AA. Make a judgment as to whether additional layers were historically present
using direct evidence such as stumps, root wads or historical photographs. Indirect evidence such as local knowledge and expert opinion can also be used
in this determination.
2. Do not score vegetation layers that would not normally be present in the wetland type being assessed.
3. Estimate and record the current coverage of each vegetation layer at the top of the table.
4. Record the Reference Standard or expected percent coverage of each vegetation layer to create the sub-variable weighting factor. The condition of
predominant vegetation layers has a greater influence on the variable score than do minor components.
5. Enter the percent cover values as decimals in the row of the stressor table labeled " Reference/expected Percent Cover of Layer". Note, percentages will
often sum to more than 100% (1.0).
6. Determine the severity of stressors acting on each individual canopy layers, indicating their presence with checks in the appropriate boxes of the stressor
table. The difference between the expected and observed stratum coverages is one measure of stratum alteration.
7. Determine the sub-variable score for each valid vegetation layer using the scoring guidelines on the second page of the scoring sheet. Enter each subvariable score in the appropriate cell of the row labeled "Veg. Layer Sub-variable Score". If a stratum has been wholly removed score it as 0.5.
8. Multiply each layer's Reference Percent Cover of Layer score by its Veg. Layer Sub-variable scores and enter the products in the labled cells. These are
the weighted sub-variable scores. Individually sum the Reference Percent Cover of Layer and Weighted Sub-variables scores.
9. Divide the sum of "Veg. Layer Sub-variable Scores" by the total coverage of all layers scored. This product is the Variable 8 score. Enter this number in
the labeled box at the bottom of this page.

Current % Coverage of Layer
Stressor

15
Tree

Vegetation Layers
15
30
Shrub

Herb

Comments
Russian olive

Aquatic

X

Noxious Weeds
Exotic/Invasive spp.
Tree Harvest
Brush Cutting/Shrub Removal

Livestock Grazing
Excessive Herbivory
Mowing/Haying
Herbicide
Loss of Zonation/Homogenization

Dewatering
Over Saturation

X

Ponding

DIFFERENCE BETWEEN CURRENT
COVERAGE AND REFERENCE/EXPECTED

Weighted Sub-variable Score

25.00

+

50.00

+

0.00

x

x

0.6

0.65

0.68

0

12.00 +

16.25

+

34.00

=

95

÷

See sub-variable scoring guidelines on
following page

=

x

=

x

=

Veg. Layer Sub-variable Score

20.00 +

=

Reference/Expected % Cover of
Layer

+

=

62.25

Variable 8 Score

0.65

FACWet Score Card
Scoring Procedure:
1. Transcribe variable scores from each variable data sheet to the corresponding cell in the variable score table.
2. In each Functional Capacity Index (FCI) equation, enter the corresponding variable scores in the equation cells. Do not enter values in the crossed cells lacking labels.
3.
thethe
variable
scores topoints
calculate
the total
points
achieved
for each
4. Add
Divide
total functional
achieved
by functional
the functional
points
possible.
The function.
typical number of total points possible is provided, however, if a variable is added or
subtracted to FCI equation the total possible points must be adjusted
5. Calculate the Composite FCI, by adding the FCI scores and dividing by the total number of functions scored (usually 7).
6. If scoring is done directly in the Excel spreadsheet, all values will be transferred and calculated automatically.

Abiotic and
Biotic Habitat

Hydrology

Buffer &
Landscap
e Context

VARIABLE SCORE TABLE
Variable 1:

Habitat Connectivity (Connect)

0.430

Variable 2:

Contributing Area (CA)

0.650

Variable 3:

Water Source (Source)

0.675

Variable 4:

Water Distribution (Dist)

0.600

Variable 5:

Water Outflow (Outflow)

0.660

Variable 6:

Geomorphology (Geom)

0.630

Variable 7:

Chemical Environment (Chem)

0.680

Variable 8:

Vegetation Structure and Complexity (Veg)

0.650

Functional Capacity Indices
Total
Functional
Points

Function 1 -- Support of Characteristic Wildlife Habitat
V1connect +
V2CA
+ (2 x V8veg)

0.43

+

0.65

+

1.30

+

+

FCI

+

=

2.38

÷

4

=

0.60

=

5.86

÷

9

=

0.65

=

5.80

÷

9

=

0.64

Function 2 -- Support of Characteristic Fish/aquatic Habitat
(3 x V3source) + (2 x V4dist) + (2 x V5outflow) +

2.03

+

1.20

+

1.32

+

V6geom

+

V7chem

0.63

+

0.68

+

V6geom

+

V8veg

0.63

+

0.65

Function 3 -- Flood Attenuation
V2CA

+ (2 x V3source) + (2 x V4dist) + (2 x V5outflow) +

0.65

+

1.35

+

1.20

+

1.32

+

Function 4 -- Short- and Long-term Water Storage
V3source

0.68

+ (2 x V4dist) + (2 x V5outflow)
+

1.20

+

1.32

V6geom

+

+

+

=

3.83

÷

6

=

0.64

0.68 +

+

=

3.81

÷

6

=

0.64

+

=

3.21

÷

5

=

0.64

+

=

4.36

÷

7

=

0.62

0.63

Function 5 -- Nutrient/Toxicant Removal
(2 x V2CA) + (2 x V4dist) +

1.30

+

1.20

+

V6geom

0.63

V7chem

+

Function 6 -- Sediment Retention/Shoreline Stabilization
V2CA

+ (2 x V6geom) + (2 x V8veg)

0.65

+

1.26

+

1.30

+

+

Function 7 -- Production Export/Food Chain Support
V1connect

0.43

+ (2 x V5outflow) +
+

1.32

+

V6geom

+

V7chem

0.63

+

0.68

+ (2 x V8veg)
+

1.30

Sum of Individual FCI Scores

4.43

Divide by the Number of Functions Scored

÷7
0.63

Composite FCI Score

ADMINISTRATIVE CHARACTERIZATION
Date of 4/22/2015
Evaluation:

General Information
Wet279-03

I-70 East

Site Name or ID:

Project Name:

404 or Other Permit
Evaluator Name(s):

Applicant Name:
Heather Darrow,
Lukas Schroeder

Evaluator's professional position and
organization:

CDOT
Scientists, Atkins

Location Information:
Geographic
Datum Used

Site Coordinates
39.778813, -104.898690

(Decimal Degrees, e.g.,
38.85, -104.96):

Elevation

Location Information:

Site is located north of I-70 at MM 279

Associated stream/water body name:

Sand Creek

Stream Order:

USGS Quadrangle
T2S R67W S21
Map:
Sub basin Name (8 digit
10190003
HUC):

1:24,000
Other

Map Scale:
(Circle one)

Wetland
Ownership:

Project Information:
This evaluation is being X
performed at:

NAD83

(NAD 83):

None
1:100,000
1:

CDOT

X Potentially Impacted Wetlands
Purpose of
Evaluation

Project Wetland

Mitigation; Pre-construction
Mitigation; Post-construction

(check all
applicable):

Mitigation Site

Monitoring
Other (Describe)

(Check applicable box)

Intent of Project: (Check all applicable)
Total Size of Wetland Involved: (Record
Area, Check and Describe Measurement
Method Used)

0.111 ac.

Creation

X Measured
Estimated
Measured

Assessment Area (AA) Size (Record Area,
check appropriate box. Additional spaces are used to
record acreage when more than one AA is included in a
single assessment)

Enhancement

Restoration

ac.

ac.

ac.

ac.

0.2 ac.

ac.

ac.

ac.

ac.
Estimated

X

The wetland is isolated between an I-270 ramp and I-70. The AA was determined
Characteristics or Method used for AA
by the inlet and
boundary determination:
outfall of the wetland and its surrounding area.

Notes:

The wetland site is created by stormwater roadway surface runoff and a drainage pipe from I-70. The
site is influenced by a number of
stressors which decreases the value significantly.

ECOLOGICAL DESCRIPTION 1
Special Concerns

Check all that apply

Organic soils including Histosols or Histic Epipedons are
present in the AA (i.e., AA includes core fen habitat).

Federally threatened or endangered species
are SUSPECTED to occur in the AA?

Project will directly impact organic soil portions of the AA
including areas possessing either Histosol soils or histic
epipedons.
Organic soils are known to occur anywhere within the
contiguous wetland of which the AA is part.

Species of concern according to the Colorado
Natural Heritage (CNHP) are known to occur
in the AA?

The wetland is a habitat oasis in an otherwise dry or
urbanized landscape?

The site is located within a potential
conservation area or element occurrence
buffer area as determined by CNHP?
Other special concerns (please describe)

Federally threatened or endangered species are KNOWN to
occur in the AA? List Below.

HYDROGEOMORPHIC SETTING
AA wetland maintains its fundamental natural hydrogeomorphic characteristics
AA wetland has been subject to change in HGM classes as a result of anthropogenic modification
If the above is checked, please describe the original wetland type if discernable using the table below.
X

AA wetland was created from an upland setting.
Describe the hydrogeomorphic setting of the wetland by circling all conditions that apply.

Current Conditions
Water source
Hydrodynamics
Wetland Gradient
# Surface Inlets
# Surface Outlets
HGM Setting

Surface flow
Unidirectional
0 - 2%
Over-bank

Groundwater
Vertical
2-4%
0
1
0
1

4-10%
2
2

Precipitation
Bi-directional
>10%
3
>3
3
>3

Unknown

The wetland is influenced by 2 surface inlets and stormwater runoff from I-70. Engineered
banks keep the wetland channeled. A large portion of the area has a gravel bottom
(Narrative Description.
Include approx. stream order preventing vegetation growth, therefore it was mapped as an other open water. The outlet
for riverine)
is elevated slightly which causes water to pool. In heavy rain events the wetlands will flood
causing water to overflow, then draining to Sand Creek.
Geomorphic Setting

HGM class

Riverine

Slope

Depressional

Lacustrine

Groundwater
Vertical

Precipitation

Unknown

Historical Conditions
Water source
Hydrodynamics

Previous wetland typology

Surface flow
Unidirectional

Geomorphic Setting
(Narrative Description)

Previous HGM Class

Area was previously an upland setting. Wetland was engineered as a water quality feature
for stormwater from I-70.
Slope
Riverine
Depressional
Lacustrine

Notes (include information on the AA's HGM subclass and regional subclass):

ECOLOGICAL DESCRIPTION 2
Vegetation Habitat Description

US FWS habitat classification according as reported in Cowardin et al. (1979).

System

Subsystem

Class

Subclass

Water Regime

Other Modifiers

% AA

Palustrine

Palustrine

Emergent

Rooted vascular

C

X

50

None

None

Rock Bottom

Cobble-gravel

C

X

50

Rock Bot. (RB)
Uncon Bottom(UB)
Aquatic Bed(AB)
Rocky Shore(RS)
Uncon Shore(US)
Emergent(EM) Shrubscrub(SS) Forested
(FO)

Floating vascular;
Rooted vascular;
Algal; Persistent;
Non-Persistent;
Broad-leaved deciduous;
Needle-leaved evergreen;
Cobble - gravel;
Sand; Mud;
Organic

Examples
Temporarily flooded(A);
Saturated(B);
Seasonally flooded(C);
Seas.-flood./sat.(E);
Semi-Perm. flooded(F);
Intermittently exposed(G);
Artificially flooded(K);
Sat./semiperm./Seas. (Y);
Int. exposed/permenant(Z)

Hypersaline(7) ; Eusaline(8);
Mixosaline(9); Fresh(0);
Acid(a); Circumneutral(c);
Alkaline/calcareous(i);
Organic(g); Mineral(n);
Beaver(b); Partially
Drained/ditched(d);
Farmed(f);
Diked/impounded(h);
Artificial Substrate(r);
Spoil(s); Excavated(x)

Lacustrine

Littoral;

Palustrine

Palustrine

Riverine

Lower perennial;
Upper perennial;
Intermittent

Site Map
Scale: 1 sq. =

Limnoral

Draw a sketch map of the site including relevant portions of the wetland, AA boundary, structures, habitat classes, and other
significant features.

Variable 1: Habitat Connectivity
The Habitat Connectivity Variable is described by two sub-variables – Neighboring Wetland and Riparian Habitat Loss and Barriers to
Migration and Dispersal. These sub-variables were treated as independent variables in FACWet Version 2.0. The merging of these

SV 1.1 - Neighboring Wetland and Riparian Habitat Loss
This sub-variable is a measure of how isolated from other naturally-occurring wetlands or riparian habitat the AA has become as the
result of habitat destruction. To score this sub-variable, estimate the percent of naturally-occurring wetland/riparian habitat that has
been lost (by filling, draining, development, or whatever means) within the 500-meter-wide belt surrounding the AA. This zone is called
the Habitat Connectivity Envelope (HCE). In most cases the evaluator must use best professional judgment to estimate the amount of
natural wetland loss. Historical photographs, National Wetland Inventory (NWI) maps, hydric soil maps can be helpful in making these
determinations. Floodplain maps are especially valuable in river-dominated regions, such as the Front Range urban corridor.
Evaluation of landforms and habitat patterns in the context of perceivable land use change is used to steer estimates of the amount of
wetland loss within the HCE.

Rules for Scoring:
1. On the aerial photo, create a 500 m perimeter around the AA.
2. The area within this perimeter is the Habitat Connectivity Envelope (HCE).
3. Within the HCE, outline the current extent of naturally occurring wetland and riparian habitat. Do not
include habitats such as excavated ponds or reservoir induced fringe wetlands.
4. Outline the historical extent of wetland and riparian habitats (i.e., existing natural wetlands plus those that
have been destroyed).
- Use your knowledge of the history of the area and evident land use change to identify where habitat
losses have occurred. Additional research can be utilized to increase the accuracy of this estimate including
consideration of floodplain maps, historical aerial photographs, soil maps, etc.
5. Calculate the area of existing and historical wetlands. Divide the area of existing wetland by the total
amount of existing and historical wetland and riparian habitat, and determine the variable score using the
guidelines below. Enter sub-variable score at the bottom of p.2 of the Habitat Connectivity data form.
Variable
Score

Condition
Grade

1.0 - 0.9

A
Reference
Standard

<0.9 - 0.8

B
Highly
Functioning

<0.8 - 0.7

C
Functioning

<0.7 - 0.6

D
Functioning
Impaired

Less than 60 to 25% of historical wetland habitat area within the HCE is still present
(more than 40 to 75% of habitat area lost).

<0.6

F
Nonfunctioning

Less than 25% of the historical wetland habitat area within the HCE still in existence (more than
70% of habitat lost).

Scoring Guidelines
Very little or no loss of wetlands in the HCEor negligible.

More than 80% of historical wetland habitat area within the HCE is still present
(less than 20% of habitat area lost).
80 to 60% of historical wetland habitat area within the HCE is still present
(20% to 40% of habitat area lost).

Notes: Area has been heavily disturbed. Most of the habitat that had been there previously has been
removed. The area of Sand Creek to the west has been heavily modified as well.

Variable 1: Habitat Connectivity p. 2
SV 1.2: Migration/Dispersal Barriers
This sub-variable is intended to rate the degree to which the AA has become isolated from existing neighboring wetland and riparian habitat by artificial barriers that inhibit migration or
dispersal of organisms. On the aerial photograph, identify the man-made barriers within the HCE that intercede between the AA and surrounding wetlands and riparian areas, and
identify them by type on the stressor list. Score this variable based on the barriers’ impermeability to migration and dispersal and the amount of surrounding wetland/riparian habitat they
affect.

Rules for Scoring:
1. On the aerial photo, outline all existing wetland and riparian habitat areas within the HCE. This includes naturally occurring habitats, as well as those
purposefully created or induced by land use change.
2. Identify artificial barriers to dispersal and migration of organisms within the HCE that intercede between the AA and surrounding habitats. Mark the stressors
present with a check in the first column and describe the general nature, severity and extent of each. List additional stressors in empty rows at the bottom of the
table and explain.
3. Considering the composite effect of all of identified barriers to migration and dispersal (i.e., stressors), assign an overall variable score using the scoring
guidelines.

Stressors = artificial barriers

X

X

Variable
Score
1.0 - 0.9

<0.9 - 0.8

<0.8 - 0.7

Stressors
Major Highway
Secondary Highway
Tertiary Roadway
Railroad
Bike Path
Urban Development
Agricultural Development
Artificial Water Body
Fence
Ditch or Aqueduct
Aquatic Organism Barriers

Condition Grade
A
Reference Standard

B
Highly Functioning

C
Functioning

<0.7 - 0.6

D
Functioning Impaired

<0.6

F
Non-functioning

Comments/description
The AA is between I-270 and I-70.

The Sand Creek east bank has been reinforced with a tall gabian wall. Presents a barrier for wildlife

Scoring Guidelines
No appreciable barriers exist between the AA and other wetland and riparian habitats in the HCE; or there are no other wetland and riparian
areas in the HCE.
Barriers impeding migration/dispersal between the AA and up to 33% of surrounding wetland/riparian habitat highly permeable and easily
passed by most organisms. Examples could include gravel roads, minor levees, ditches or barbed-wire fences. More significant barriers (see
"functioning category below) could affect migration to up to 10% of surrounding wetland/riparian habitat.

Barriers to migration and dispersal retard the ability of many organisms/propagules to pass between the AA and up to 66% of wetland/riparian
habitat. Passage of organisms and propagules through such barriers is still possible, but it may be constrained to certain times of day, be
slow, dangerous or require additional travel. Busy two-lane roads, culverted areas, small to medium artificial water bodies or small earthen
dams would commonly rate a score in this range. More significant barriers (see "functioning impaired" category below) could affect migration
to up to 10% of surrounding wetland/riparian habitat.

Barriers to migration and dispersal preclude the passage of some types of organisms/propagules between the AA and up to 66% of
surrounding wetland/riparian habitat. Travel of those animals which can potential negotiate the barrier are strongly restricted and may include
a high chance of mortality. Up to 33% of surrounding wetland/riparian habitat could be functionally isolated from the AA.

AA is essentially isolated from surrounding wetland/riparian habitat by impermeable migration and dispersal barriers. An interstate highway or
concrete-lined water conveyance canal are examples of barriers which would generally create functional isolation between the AA and
wetland/riparian habitat in the HCE.

SV 1.1 Score

0.65

SV 1.2 Score

0.61

Add SV 1.1 and 1.2 scores and divide
by two to calculate variable score

Variable 1 Score

0.63

Variable 2: Contributing Area
The AA's Contributing Area is defined as the 250-meter-wide zone surrounding the perimeter of the AA. This variable is a measure of the capacity of
that area to support characteristic functions of high quality wetland habitat. Depending on its condition, the contributing area can help maintain
wetland condition or it can degrade it. Contributing Area condition is evaluated by considering the AA's Buffer and its Surrounding Land Use. Buffers
are strips or patches of more-or-less natural upland and/or wetland habitat more than 5m wide. Buffers are contiguous with the AA boundary and
they intercede between it and more intensively used lands. The AA Buffer is characterized with three sub-variables: Buffer Condition, Buffer Extent,
and Average Buffer Width. The Surrounding Land Use Sub-variable considers changes within the Contributing Area that limit its capacity to support
characteristic wetland functions. Many of the acute, on-site effects of land use change in the Contributing Area are specifically captured by Variables
3 - 8.

Rules for Scoring:
1. Delimit the Contributing Area on an aerial photograph as the zone within 250 meters of the outer boundary of the AA.
2. Evaluate and then rate the Buffer Condition sub-variable using the scoring guidelines. Record the score in the cell provided on the datasheet.
3. Indicate on the aerial photograph zones surrounding the AA which have ≥5m of buffer vegetation and those which do not.
4. Calculate the percentage of the AA which has a Buffer and record the value where indicated on the data sheet.
5. Rate the Buffer Extent Sub-variable using the scoring guidelines.
6.Determine the average Buffer width by drawing a line perpendicularly from the AA boundary to the outer extent of the buffer habitat. Measure line
length and record its value on the data sheet. Repeat this process until a total of 8 lines have been sampled.
7. Calculate the average buffer width and record value on the data form. Then determine the sub-variable score using the scoring guidelines.
8.Score the Surrounding Land Use sub-variable by recording land use changes on the stressor list that affect the capacity of the landscape to support
characteristic wetland functioning.
9. Enter the lowest of the three Buffer sub-variable scores along with the Surrounding Land Use Sub-variable score in the Contributing Area Variable
scoring formula at the bottom of p. 2 of the data form. The Contributing Area Variable is the average of the two sub-variable scores.

SV 2.1 - Buffer Condition

SV 2.1 - Buffer Condition Score

0.62

Subvariable Score

1.0 - 0.9

<0.9 - 0.8

<0.8 - 0.7

<0.7 - 0.6

<0.6

Buffer Condition Scoring Guidelines

Condition Grade

Reference Standard

Highly Functioning

Functioning

Buffer vegetation is predominately native vegetation, human-caused disturbance of the substrate is not evident,
and human visitation is minimal. Common examples: Wilderness areas, undeveloped forest and range lands.

Buffer vegetation may have a mixed native-nonnative composition, but characteristic structure and complexity
remain. Soils are mostly undisturbed or have recovered from past human disturbance. Little or only low-impact
human visitation. Buffers with higher levels of substrate disturbance may be included here if the buffer is still able
to maintain predominately native vegetation. Common examples: Dispursed camping areas in national forests,
common in wildland parks (e.g. State Parks) and open spaces.
Buffer vegetation is substantially composed of non-native species. Vegetation structure may be somewhat
altered, such as by brush clearing. Moderate substrate distrbance and compaction occurs, and small pockets of
greater disturbance may exist. Common examples: City natural areas, mountain hay meadows.

Buffer vegetation is substantially composed of non-native species and vegetation structure has been strongly
altered by the complete removal of one or more strata. Soil disturbance and the intensity of human visitation are
Functioning Impaired generally high. Common examples: Open lands around resource extraction sites (e.g., gravel mines), clear cut
logging areas, ski slopes.

Non-functioning

Buffer is nearly or entirely absent.

SV 2.2 - Buffer Extent
15.00

0.59

Percent of AA with Buffer

SV 2.2 - Buffer Extent

Subvariable
Score

Condition Class

1.0 - 0.9
<0.9 - 0.8
<0.8 - 0.7
<0.7 - 0.6
<0.6

Reference Standard
Highly Functioning
Functioning
Functioning Impaired
Non-functioning

% Buffer Scoring Guidelines

90 - 100% of AA with Buffer
70-90% of AA with Buffer
51-69% of AA with Buffer
26-50% of AA with Buffer
0-25% of AA with Buffer

Variable 2: Contributing Area (p. 2)
SV 2.3 - Average Buffer Width
Buffer
Width (m)
Line #

0.73

38
1

Record measured buffer widths in the spaces below and average.

168
2

137
3

76
4

SV 2.3 - Average Buffer Width Score

13
5

11
6

39
7

40
8

65
Avg. Buffer Width (m)

Subvariable Score

Condition Grade

Buffer Width Scoring Guidelines

1.0 - 0.9

Reference Standard

Average Buffer width is 190-250m

<0.9 - 0.8

Highly Functioning

Average Buffer width is 101-189m

<0.8 - 0.7

Functioning

Average Buffer width is 31-100m

<0.7 - 0.6

Functioning Impaired

Average Buffer width is 6-30m

<0.6

Non-functioning

Average Buffer width is 0-5m

SV 2.4 - Surrounding Land Use

SV 2.4 - Surrounding Land
Use Score

Stressors = Land Use Changes

0.64

Stressors
Industrial/commercial
Urban
Residential
Rural
Dryland Farming
Intensive Agriculture
Orchards or Nurseries
Livestock Grazing
Transportation Corridor
Urban Parklands
Dams/impoundments
Artificial Water body

X

X

Catalog and characterize land use changes in the surrounding landscape and score.

Comments/description
This area is highly disturbed

Between I-70 and I-270

Physical Resource Extraction
Biological Resource Extraction

Variable
Score

Scoring Guidelines

Condition Grade

1.0 - 0.9

A
Reference Standard

No appreciable land use change has been imposed Surrounding Landscape.

<0.9 - 0.8

B
Highly Functioning

Some land use change has occurred in the Surrounding Landscape, but changes have minimal effect on the the
landscape's capacity to support characteristic aquatic functioning, either because land use is not intensive, for example
haying, light grazing, or low intensity silviculture, or more substantial changes occur in approximately less than 10% of the
area.

<0.8 - 0.7

C
Functioning

Surrounding Landscape has been subjected to a marked shift in land use, however, the land retains much of its capacity to
support natural wetland function and it is not an overt source of pollutants or sediment. Moderate-intensity land uses such
as dry-land farming, urban "green" corridors, or moderate cattle grazing would commonly be placed within this scoring
range.

<0.7 - 0.6

D
Functioning Impaired

Land use changes within the Surrounding Landscape has been substantial including the a moderate to high coverage (up
to 50%) of impermeable surfaces, bare soil, or other artificial surfaces; considerable in-flow urban runoff or fertilizer-rich
waters common. Supportive capacity of the land has been greatly diminished but not totally extinguished. Intensively
logged areas, low-density urban developments, some urban parklands and many cropping situations would commonly rate
a score within this range.

<0.6

F
Non-functioning

Surrounding Land
Use

Buffer Score
(Lowest score)

(

0.59

The Surrounding Landscape is essentially comletely developed or is otherwise a cause of severe ecological stress on
wetland habitats. Commercial developments or highly urban landscapes generally rate a score of less than 0.6.

+

0.64

) ÷

2

=

Variable 2 Score

0.62

Variable 3: Water Source
TThis variable is concerned with up-gradient hydrologic connectivity. It is a measure of impacts to the AA's water source, including the quantity and timing of
hwater delivery, and the ability of source water to perform work such as sediment transport, erosion, soil pore flushing, etc. To score this variable, identify
i stressors that alter the source of water to the AA, and record their presence on the stressor list. Stressors can impact water source by depletion, augmentation,
sor alteration of inflow timing or hydrodynamics. This variable is designed to assess water quantity, power and timing, not water quality. Water quality will be
evaluated in Variable 7.

Scoring rules:
1. Use the stressor list and knowledge of the watershed to catalog type-specific impairments of the AA’s water source. Mark the stressors
present with a check in the first column and describe the general nature, severity and extent of each. List additional stressors in empty rows at
the bottom of the table and explain.
2. Considering the composite effect of stressors on the water source, rate the condition of this variable with the aid of the scoring guidelines.

Stressors

Comments/description

Ditches or Drains (tile, etc.)
Dams
Diversions
Groundwater pumping

X X

Draw-downs
Culverts or Constrictions
Point Source (urban, ind., ag.)

Diversion of urban runoff from highway.
Urban runoff from I-70.

Non-point Source

X X

Increased Drainage Area
Storm Drain/Urban Runoff
Impermeable Surface Runoff

Drainage from highway
Surface water drainage from I-70 Southbound

Irrigation Return Flows
Mining/Natural Gas Extraction
Transbasin Diversion
Actively Managed Hydrology

Variable
Score

Condition
Grade

1.0 - 0.9

A
Reference
Standard

<0.9 - 0.8

B
Highly
Functioning

<0.8 - 0.7

C
Functioning

<0.7 - 0.6

D
Functioning
Impaired

<0.6

F
Nonfunctioning

Depletion

Augmentation

Unnatural drawdown events minor, rare or non-existent, very
slight uniform depletion, or trivial alteration of hydrodynamics.

Unnatural high-water events minor, rare or non-existent, slight
uniform increase in amount of inflow, or trivial alteration of
hydrodynamics.

Unnatural drawdown events occasional, short duration and/or
mild; or uniform depletion up to 20%; or mild to moderate
reduction of peak flows or capacity of water to perform work.

Occasional unnatural high-water events, short in duration and/or
mild in intensity; or uniform augmentation up to 20%; or mild to
moderate increase of peak flows or capacity of water to perform
work.

Unnatural drawdown events common and of mild to moderate
intensity and/or duration; or uniform depletion up to 50%; or
moderate to substantial reduction of peak flows or capacity of
water to perform work.

Common occurrence of unnatural high-water events, of a mild to
moderate intensity and/or duration; or uniform augmentation up to
50%; or moderate to substantial increase of peak flows or capacity
of water to perform work.

Unnatural drawdown events occur frequently with a moderate to
high intensity and/or duration; or uniform depletion up to 75%; or
substantial reduction of peak flows or capacity of water to perform
work. Wetlands with actively managed or wholly artificial
hydrology will usually score in this range or lower.

Common occurrence of unnatural high-water events, some of
which may be severe in nature or exist for a substantial portion of
the growing season; or uniform augmentation more than 50% or
capacity of water to perform work. Wetlands with actively
managed or wholly artificial hydrology will usually score in
this range or lower.

Water source diminished enough to threaten or extinguish
wetland hydrology in the AA.

Frequency, duration or magnitude of unnaturally high-water great
enough to change the fundamental characteristics of the wetland.

Variable 3 Score

0.86

Variable 4: Water Distribution
TThis variable is concerned with hydrologic connectivity within the AA. It is a measure of alteration to the spatial distribution of surface and groundwater within
hthe AA. These alterations are manifested as local changes to the hydrograph and generally result from geomorphic modifications within the AA. To score this
i variable, identify stressors within the AA that alter flow patterns and impact the hydrograph of the AA, including localized increases or decreases to the depth or
sduration of the water table or surface water.
v
aBecause the wetland’s ability to distribute water in a characteristic fashion is fundamentally dependent on the condition of its water source, in most cases the
r Water Source variable score will define the upper limit Water Distribution score . For example, if the Water Source variable is rated at 0.85, the Water
Distribution score will usually have the potential to attain a maximum score of 0.85. Additional stressors within or outside the lower end of the AA effecting water
distribution (e.g., ditches and levees) will reduce the score from the maximum value.

Scoring rules:
1. Identify impacts to the natural distribution of water throughout the AA and catalog them in the stressor table.
2. Considering all of the stressors identified, assign an overall variable score using the scoring guidelines. In most cases, the Water Source
variable score will set the upper limit for the Water Distribution score.

Stressors

Comments/description

Alteration of Water Source

X X

Ditches
Ponding/Impoundment

Water quality feature encompassing balks/berms that create ponding.

Culverts

Culvert restricts/prevents flow from dispersing -unidirectional

Road Grades
Channel Incision/Entrenchment
Hardened/Engineered Channel

X

Enlarged Channel
Artificial Banks/Shoreline

Roadway bank prevents water flow to the south.

X

Weirs
Dikes/Levees/Berms

Artificial water quality feature, preventing water drainage to the north.

Diversions
Sediment/Fill Accumulation

Condition Grade

Non-riverine

1.0 - 0.9

A
Reference Standard

Little or no alteration has been made to the way in which
water is distributed throughout the wetland. AA maintains a
natural hydrologic regime.

Natural active floodplain areas flood on a normal
recurrence interval. No evidence of alteration of
flooding and subirrigation duration and intensity.

<0.9 - 0.8

B
Highly Functioning

Less than 10% of the AA is affected by in situ hydrologic
alteration; or more widespread impacts result in less than a
2 in. (5 cm) change in mean growing season water table
elevation.

Channel-adjacent areas have occasional unnatural
periods of drying or flooding; or uniform shift in the
hydrograph less than typical root depth.

<0.8 - 0.7

C
Functioning

Variable Score

<0.7 - 0.6

D
Functioning Impaired

<0.6

F
Non-functioning

Riverine

Between 10 and 33% of the AA is affected by in situ
In channel-adjacent area, periods of drying or
hydrologic alteration; or more widespread impacts result in a flooding are common; or uniform shift in the
hydrograph near root depth.
4 in. (5 cm) or less change in mean growing season water
table elevation.
33 to 66% of the AA is affected by in situ hydrologic
Adjacent to the channel, unnatural periods of drying
or flooding are the norm; or uniform shift in the
alteration; or more widespread impacts result in a 6 in. (15
hydrograph greater than root depth.
cm) or less change in mean growing season water table
elevation. Water table behavior must still meet jurisdictional
criteria to merit this rating.
More than 66% of the AA is affected by hydrologic alteration Historical active floodplain areas are almost never
which changes the fundamental functioning of the wetland
wetted from overbank flooding, and/or groundwater
system, generally exhibited as a conversion to upland or
infiltration is effectively cut off.
deep water habitat.

Variable 4 Score

0.5

Variable 5: Water Outflow
TThis variable is concerned with down-gradient hydrologic connectivity and the flow of water and water-borne materials and energy out of the AA. In particular
hit illustrates the degree to which the AA can support the functioning of down-gradient habitats. It is a measure of impacts that affect the hydrologic outflow of
i water including the passage of water through its normal low- and high-flow surface outlets, infiltration/groundwater recharge, and the energetic characteristics of
swater delivered to dependent habitats. In some cases, alteration of evapotranspiration rates may be significant enough of a factor to consider in scoring. Score
vthis variable by identifying stressors that impact the means by which water is exported from the AA. To evaluate this variable focus on how water, energy and
aassociated materials are exported out of the AA and their ability it support down-gradient habitats in a manner consistent with their HGM (regional) subclass.
Because the wetland’s ability to export water and materials in a characteristic fashion is to a very large degree dependent the condition of its water source, as
with the Water Distribution variable, in most cases the Water Source variable score will define the upper limit Water Outflow score .

Scoring rules:
1. Identify impacts to the natural outflow of water from the AA and catalog them in the stressor table.
2.Considering all of the stressors identified, assign an overall variable score using the scoring guidelines. Take in to account the cumulative
effect of stressors on the wetland's ability to export water and water-borne materials. In most cases the Water Source variable will set the
upper limit for the Water Outflow score.

Stressors

Comments/description

Alteration of Water Source
Ditches
Dikes/Levees
Road Grades
Culverts

X

Diversions
Constrictions

Banks on either side constricts water outflow.

X X

Channel Incision/Entrenchment
Hardened/Engineered Channel Riprap at the base of the outflow restricts flow.
Artificial Stream Banks

Banks on either side constricts water outflow to a single channel.

Weirs
Confined Bridge Openings

Variable
Score

Condition Grade

1.0 - 0.9

A
Reference Standard

<0.9 - 0.8

B
Highly Functioning

<0.8 - 0.7

C
Functioning

<0.7 - 0.6

D
Functioning Impaired

<0.6

F
Non-functioning

Scoring Guidelines
Stressors have little to no effect on the magnitude, timing or hydrodynamics of the AA water outflow regime.
High- or low-water outflows are mildly to moderately affected, but at intermediate ("normal") levels flow continues
essentially unaltered in quantity or character.
High- or low-water outflows are moderately affected, mild alteration of intermediate level outflow occurs; or
hydrodynamics moderately affected.
Outflow at all stages is moderately to highly impaired resulting in persistent flooding of portions of the AA or unnatural
drainage; or outflow hydrodynamics severely disrupted.
The natural outflow regime is profoundly impaired. Down-gradient hydrologic connection severed or nearly so.
Alterations may cause widespread unnatural persistent flooding or dewatering of the wetland system.

Variable 5 Score

0.75

Variable 6: Geomorphology
This variable is a measure of the degree to which the geomorphic setting has been altered within the AA. Changes to the surface configuration and natural
topography constitute stressors. Such stressors may be observed in the form of fill, excavation, dikes, sedimentation due to absence of flushing floods, etc. In
riverine systems, geomorphic changes to the stream channel should be considered if the channel is within the AA (i.e, small is size). Alterations may involve the
bed and bank (substrate embeddedness or morphological changes), stream instability, and stream channel reconfiguration. Geomorphic changes are usually
ultimately manifested as changes to wetland surface hydrology and water relations with vegetation. Geomorphic alterations can also directly affect soil properties,
such as near-surface texture, and the wetland chemical environment such as the redox state or nutrient composition in the rooting zone. In rating this variable, do
not include these resultant effects of geomorphic change; rather focus on the physical impacts within the footprint of the alteration within the AA – For
example, the width and depth of a ditch or the size of a levee within the AA would describe the extent of the stressors. The secondary effects of geomorphic
change are addressed by other variables. All alterations to geomorphology should be evaluated including small-scale impacts such as pugging, hoof sheer, and
sedimentation which can be significant but not immediately obvious.

Scoring Rules:
1. Identify impacts to geomorphological setting and topography within the AA and record them on the stressor checklist.
2.Considering all of the stressors identified, assign an overall variable score using the scoring guidelines.

General

X X X X

Stressors

Comments
Entire system was manmade as part of water quality system
Fill, including dikes, road grades, etc. Entire system was manmade as part of water quality system
Grading
Entire system was manmade as part of water quality system
Compaction
Entire system was manmade as part of water quality system
Dredging/Excavation/Mining

Plowing/Disking
Excessive Sedimentation
Dumping
Hoof Shear/Pugging
Aggregate or Mineral Mining
Sand Accumulation

Channels Only

X

Channel Instability/Over Widening
Excessive Bank Erosion
Channelization
Reconfigured Stream Channels
Artificial Banks/Shoreline
Beaver Dam Removal
Substrate Embeddedness
Lack or Excess of Woody Debris

Variable
Score

Condition
Grade

1.0 - 0.9

A
Reference
Standard

<0.9 - 0.8

B
Highly
Functioning

Alterations to topography result in small but detectable changes to habitat conditions in some or all of the AA; or more severe
impacts exist but affect less than 10% of the AA.

<0.8 - 0.7

C
Functioning

Changes to AA topography may be pervasive but generally mild to moderate in severity. May include patches of more significant
habitat alteration; or more severe alterations affect up to 20 % of the AA.

<0.7 - 0.6

D
Functioning
Impaired

At least one important surface type or landform has been eliminated or created; microtopography has been strongly impacted
throughout most or all of the AA; or more severe alterations affect up to 50% of the AA. Evidence that widespread diminishment or
alteration of native plant community exist due to physical habitat alterations. Most incidentally created wetland habitat such as that
created by roadside ditches and the like would score in this range or lower.

<0.6

F
Nonfunctioning

Pervasive geomorphic alterations have caused a fundamental change in site character and functioning, commonly resulting in a
conversion to upland or deepwater habitat.

Scoring Guidelines
Topography essentially unaltered from the natural state, or alterations appear to have a minimal effect on wetland functioning and
condition. Patch or microtopographic complexity may be slightly altered, but native plant communities are still supported.

Variable 6 Score

0.65

Variable 7: Water and Soil Chemical Environment
This variable concerns the chemical environment of the soil and water media within the AA, including pollutants, water and soil characteristics. The origin of pollutants
may be within or outside the AA. Score this variable by listing indicators of chemical stress in the AA. Consider point source and non-point sources of pollution, as well
as mechanical or hydrologic changes that alter the chemical environment. Because water quality frequently cannot be inferred directly, the presence of stressors is
often identified by the presence of indirect indicators. Five sub-variables are used to describe the Water and Soil Chemical Environment: Nutrient
Enrichment/Eutrophication/Oxygen; Sedimentation/Turbidity; Toxic Contamination/pH; Temperature; and Soil Chemistry and Redox Potential. Utilization of web-based
data mining tools is highly recommended to help inform and support variable scores.

Scoring rules:
1. Stressors are grouped into sub-variables which have a similar signature or set of causes.
2. Use the indicator list to identify each stressor impacting the chemical environment of the AA.
3. For each sub-variable, determine its score using the scoring guideline table provided on the second page of the scoring sheet. Scoring sub-If the AA is part of a water body that is recognized as impaired or recommended for TMDL development for one of the factors, then score that
sub-variable 0.65 or lower.
4. Transcribe sub-variable scores to the following variable scoring page and compute the sum.
5. The lowest sub-variable score sets the letter grade range. The composite of sub-variables influences the score within that range.

Sub-variable

Stressor Indicator

Comments

Livestock

SV 7.1
Nutrient Enrichment/
Eutrophication/
Oxygen (D.O.)

Agricultural Runoff
Septic/Sewage

Subvariable
Score

0.95

Excessive Algae or Aquatic Veg.
Cumulative Watershed NPS
CDPHE Impairment/TMDL List
Excessive Erosion
Excessive Deposition
Fine Sediment Plumes

SV 7.2
Sedimentation/
Turbidity

Agricultural Runoff

0.95

Excessive Turbidity
Nearby Construction Site
Cumulative Watershed NPS
CDPHE Impairment/TMDL List
Recent Chemical Spills
Nearby Industrial Sites
Road Drainage/Runoff

X

Livestock
Agricultural Runoff

SV 7.3
Toxic contamination/
pH

Storm Water Runoff

X

Fish/Wildlife Impacts

0.61

Vegetation Impacts
Cumulative Watershed NPS
Acid Mine Drainage
Point Source Discharge
CDPHE Impairment/TMDL List
Metal staining on rocks and veg.
Excessive Temperature Regime
Lack of Shading

SV 7.4
Temperature

X

Reservoir/Power Plant Discharge

0.73

Industrial Discharge
Cumulative Watershed NPS
CDPHE Impairment/TMDL List
Unnatural Saturation/Desaturation

SV 7.5
Soil chemistry/
Redox potential

Mechanical Soil Disturbance
Dumping/introduced Soil
CDPHE Impairment/TMDL List

X
0.75

Variable 7: Water and Soil Chemical Environment p.2
Sub-variable Scoring Guidelines
Scoring Guidelines

Variable Score

Condition Class

1.0 - 0.9

A
Reference Standard

<0.9 - 0.8

B
Highly Functioning

<0.8 - 0.7

C
Functioning

Stress indicators present at mild to moderate levels, or otherwise not occurring in more than 33% of the
AA.

<0.7 - 0.6

D
Functioning Impaired

Stress indicators present at moderate to high levels, or otherwise not occurring in more than 66% of the
AA

<0.6

F
Non-functioning

Stress indicators not present or trivial.
Stress indicators scarcely present and mild, or otherwise not occurring in more than 10% of the AA.

Stress indicators strongly evident throughout the AA at levels which apparently alter the fundamental
chemical environment of the wetland system

0.95

+

0.95

+

0.61

+

0.73

Sum of Sub-variable
Scores

Soil chemistry/
Redox potential

Temperature

Toxic contamination/
pH

Sedimentation/
Turbidity

Nutrient enrichment/
Eutrophication/
Oxygen (D.O.)

Input each sub-variable score from p. 1 of the V7 data form and calculate the sum.

0.75

+

3.99

=

Use the table to score the Chemical Environment Variable circling the applicable scoring rules.
Scoring Rules

Variable
Score

Condition
Grade

Single Factor

Composite Score

1.0 - 0.9

A
Reference
Standard

No single factor scores < 0.9

The factor scores sum > 4.5

<0.9 - 0.8

B
Highly
Functioning

Any single factor scores ≥ 0.8 but < 0.9

The factor scores sum >4.0 but ≤4.5

<0.8 - 0.7

C
Functioning

Any single factor scores ≥ 7.0 but < 0.8

The factor scores sum >3.5 but ≤ 4.0

<0.7 - 0.6

D
Functioning
Impaired

Any single factor scores ≥ 0.6 but <0.7

The factor scores sum >3.0 but ≤3.5

< 0.6

F
Nonfunctioning

Any single factor scores < 0.6

The factor scores sum < 3.0

Variable 7 Score

0.69

Variable 8: Vegetation Structure and Complexity
This variable is a measure of the condition of the wetland's vegetation relative to its native state. It particularly focuses on the wetland's ability to perform higher-order functions
such as support of wildlife populations, and influence primary functions such as flood-flow attenuation, channel stabilization and sediment retention. Score this variable by listing
stressors that have affected the structure, diversity, composition and cover of each vegetation stratum that would normally be present in the HGM (regional) subclass being
assessed. For this variable, stressor severity is a measure of how much each vegetation stratum differs functionally from its natural condition or from the natural range of variability
exhibited the HGM subclass or regional subclass. This variable has four sub-variables, each corresponding to a stratum of vegetation: Tree Canopy; Shrub Layer; Herbaceous
Layer; and Aquatics.

Rules for Scoring:
1. Determine the number and types of vegetation layers present within the AA. Make a judgment as to whether additional layers were historically present
using direct evidence such as stumps, root wads or historical photographs. Indirect evidence such as local knowledge and expert opinion can also be used
in this determination.
2. Do not score vegetation layers that would not normally be present in the wetland type being assessed.
3. Estimate and record the current coverage of each vegetation layer at the top of the table.
4. Record the Reference Standard or expected percent coverage of each vegetation layer to create the sub-variable weighting factor. The condition of
predominant vegetation layers has a greater influence on the variable score than do minor components.
5. Enter the percent cover values as decimals in the row of the stressor table labeled " Reference/expected Percent Cover of Layer". Note, percentages will
often sum to more than 100% (1.0).
6. Determine the severity of stressors acting on each individual canopy layers, indicating their presence with checks in the appropriate boxes of the stressor
table. The difference between the expected and observed stratum coverages is one measure of stratum alteration.
7. Determine the sub-variable score for each valid vegetation layer using the scoring guidelines on the second page of the scoring sheet. Enter each subvariable score in the appropriate cell of the row labeled "Veg. Layer Sub-variable Score". If a stratum has been wholly removed score it as 0.5.
8. Multiply each layer's Reference Percent Cover of Layer score by its Veg. Layer Sub-variable scores and enter the products in the labled cells. These are
the weighted sub-variable scores. Individually sum the Reference Percent Cover of Layer and Weighted Sub-variables scores.
9. Divide the sum of "Veg. Layer Sub-variable Scores" by the total coverage of all layers scored. This product is the Variable 8 score. Enter this number in
the labeled box at the bottom of this page.

Current % Coverage of Layer
Stressor

Vegetation Layers
0
30

0
Tree

Shrub

5

Herb

Comments

Aquatic

Noxious Weeds
Exotic/Invasive spp.
Tree Harvest
Brush Cutting/Shrub Removal

Livestock Grazing
Excessive Herbivory
Mowing/Haying
Herbicide
Loss of Zonation/Homogenization

Dewatering
Over Saturation
DIFFERENCE BETWEEN CURRENT
COVERAGE AND REFERENCE/EXPECTED

+

Weighted Sub-variable Score

0.00

+

15.00

+

0.00

x

x

0

0

0.85

0.7

+

+

12.75

=

15

÷

See sub-variable scoring guidelines on
following page

=

x

=

x

=

Veg. Layer Sub-variable Score

0.00

=

Reference/Expected % Cover of
Layer

+

0.00

=

12.75

Variable 8 Score

0.85

FACWet Score Card
Scoring Procedure:
1. Transcribe variable scores from each variable data sheet to the corresponding cell in the variable score table.
2. In each Functional Capacity Index (FCI) equation, enter the corresponding variable scores in the equation cells. Do not enter values in the crossed cells lacking labels.
3.
thethe
variable
scores topoints
calculate
the total
points
achieved
for each
4. Add
Divide
total functional
achieved
by functional
the functional
points
possible.
The function.
typical number of total points possible is provided, however, if a variable is added or
subtracted to FCI equation the total possible points must be adjusted
5. Calculate the Composite FCI, by adding the FCI scores and dividing by the total number of functions scored (usually 7).
6. If scoring is done directly in the Excel spreadsheet, all values will be transferred and calculated automatically.

Abiotic and
Biotic Habitat

Hydrology

Buffer &
Landscap
e Context

VARIABLE SCORE TABLE
Variable 1:

Habitat Connectivity (Connect)

0.630

Variable 2:

Contributing Area (CA)

0.620

Variable 3:

Water Source (Source)

0.860

Variable 4:

Water Distribution (Dist)

0.500

Variable 5:

Water Outflow (Outflow)

0.750

Variable 6:

Geomorphology (Geom)

0.650

Variable 7:

Chemical Environment (Chem)

0.690

Variable 8:

Vegetation Structure and Complexity (Veg)

0.850

Functional Capacity Indices
Total
Functional
Points

Function 1 -- Support of Characteristic Wildlife Habitat
V1connect +
V2CA
+ (2 x V8veg)

0.63

+

0.62

+

1.70

+

+

FCI

+

=

2.95

÷

4

=

0.74

=

6.42

÷

9

=

0.71

=

6.34

÷

9

=

0.70

Function 2 -- Support of Characteristic Fish/aquatic Habitat
(3 x V3source) + (2 x V4dist) + (2 x V5outflow) +

2.58

+

1.00

+

1.50

+

V6geom

+

V7chem

0.65

+

0.69

+

V6geom

+

V8veg

0.65

+

0.85

Function 3 -- Flood Attenuation
V2CA

+ (2 x V3source) + (2 x V4dist) + (2 x V5outflow) +

0.62

+

1.72

+

1.00

+

1.50

+

Function 4 -- Short- and Long-term Water Storage
V3source

0.86

+ (2 x V4dist) + (2 x V5outflow)
+

1.00

+

1.50

V6geom

+

+

+

=

4.01

÷

6

=

0.67

0.69 +

+

=

3.58

÷

6

=

0.60

+

=

3.62

÷

5

=

0.72

+

=

5.17

÷

7

=

0.74

0.65

Function 5 -- Nutrient/Toxicant Removal
(2 x V2CA) + (2 x V4dist) +

1.24

+

1.00

+

V6geom

0.65

V7chem

+

Function 6 -- Sediment Retention/Shoreline Stabilization
V2CA

+ (2 x V6geom) + (2 x V8veg)

0.62

+

1.30

+

1.70

+

+

Function 7 -- Production Export/Food Chain Support
V1connect

0.63

+ (2 x V5outflow) +
+

1.50

+

V6geom

+

V7chem

0.65

+

0.69

+ (2 x V8veg)
+

1.70

Sum of Individual FCI Scores

4.88

Divide by the Number of Functions Scored

÷7
0.70

Composite FCI Score
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CDOT
Scientists, Atkins

Location Information:
Geographic
Datum Used

Site Coordinates
39.777953, -104.884535

(Decimal Degrees, e.g.,
38.85, -104.96):

Elevation

Location Information:

Site is located north of I-70 at Central Park Blvd

Associated stream/water body
name:
USGS Quadrangle
T2S R67W S21
Map:
Sub basin Name (8
10190003
digit HUC):

None

X

Stream Order:
(Circle one)

Wetland
Ownership:

Purpose of
Evaluation
applicable):

Intent of Project: (Check all applicable)

Monitoring
Other (Describe)

Enhancement

Restoration

Total Size of Wetland Involved:
0.381 ac.

Creation

X Measured
Estimated
Measured

Assessment Area (AA) Size (Record

Notes:

CDOT

Mitigation; Post-construction

(Check applicable box)

Characteristics or Method used
for AA boundary determination:

1:100,000
1:

Mitigation; Pre-construction

(check all

Mitigation Site

Area, check appropriate box. Additional spaces
are used to record acreage when more than one
AA is included in a single assessment)

None

X Potentially Impacted Wetlands

Project Wetland

(Record Area, Check and Describe
Measurement Method Used)

1:24,000
Other

Map Scale:

Project Information:
This evaluation is
being performed
at:

NAD83

(NAD 83):

ac.

ac.

ac.

ac.

0.8 ac.

ac.

ac.

ac.

ac.
Estimated

X

The wetland is isolated between an I-70 ramp and Central Park Blvd. The AA was
determined by the inlet and
outfall of the wetland and its surrounding area.

The wetland site is created by stormwater roadway surface runoff and a drainage pipe from I-70 and
Central Park Blvd. The site is influenced by a number of
stressors which decreases the value significantly.

ECOLOGICAL DESCRIPTION 1
Special Concerns

Check all that apply

Organic soils including Histosols or Histic Epipedons are
present in the AA (i.e., AA includes core fen habitat).

Federally threatened or endangered species
are SUSPECTED to occur in the AA?

Project will directly impact organic soil portions of the AA
including areas possessing either Histosol soils or histic
epipedons.
Organic soils are known to occur anywhere within the
contiguous wetland of which the AA is part.

Species of concern according to the Colorado
Natural Heritage (CNHP) are known to occur
in the AA?

The wetland is a habitat oasis in an otherwise dry or
urbanized landscape?

The site is located within a potential
conservation area or element occurrence
buffer area as determined by CNHP?
Other special concerns (please describe)

Federally threatened or endangered species are KNOWN to
occur in the AA? List Below.

HYDROGEOMORPHIC SETTING
AA wetland maintains its fundamental natural hydrogeomorphic characteristics
AA wetland has been subject to change in HGM classes as a result of anthropogenic modification
If the above is checked, please describe the original wetland type if discernable using the table below.
X

AA wetland was created from an upland setting.
Describe the hydrogeomorphic setting of the wetland by circling all conditions that apply.

Current Conditions
Water source
Hydrodynamics
Wetland Gradient
# Surface Inlets
# Surface Outlets
HGM Setting

Surface flow
Unidirectional
0 - 2%
Over-bank

Groundwater
Vertical
2-4%
0
1
0
1

4-10%
2
2

Precipitation
Bi-directional
>10%
3
>3
3
>3

Unknown

Geomorphic Setting
(Narrative Description.
Include approx. stream order
for riverine)

HGM class

Outlet drains to the other side of the road where it has no where to go. Massive pooling
occurs at the site creating a deep water habitat. A portion of the site was mapped as open
water.
Riverine

Slope

Depressional

Lacustrine

Groundwater
Vertical

Precipitation

Unknown

Historical Conditions
Water source
Hydrodynamics

Previous wetland typology

Surface flow
Unidirectional

Geomorphic Setting
(Narrative Description)

Previous HGM Class

Previous upland setting that was altered as part of Central park Blvd construction. This
drainage was created as a stormwater feature for roadway surface runoff.
Slope
Riverine
Depressional
Lacustrine

Notes (include information on the AA's HGM subclass and regional subclass):

ECOLOGICAL DESCRIPTION 2
Vegetation Habitat Description

US FWS habitat classification according as reported in Cowardin et al. (1979).

System

Subsystem

Class

Subclass

Water Regime

Other Modifiers

% AA

Palustrine

Plustrine

Emergent

Rooted vascular

F

X

45

Palustrine

Palustrine

UB

Sand, Mud, Gravel

F

X

55

Rock Bot. (RB)
Uncon Bottom(UB)
Aquatic Bed(AB)
Rocky Shore(RS)
Uncon Shore(US)
Emergent(EM) Shrubscrub(SS) Forested
(FO)

Floating vascular;
Rooted vascular;
Algal; Persistent;
Non-Persistent;
Broad-leaved deciduous;
Needle-leaved evergreen;
Cobble - gravel;
Sand; Mud;
Organic

Examples
Temporarily flooded(A);
Saturated(B);
Seasonally flooded(C);
Seas.-flood./sat.(E);
Semi-Perm. flooded(F);
Intermittently exposed(G);
Artificially flooded(K);
Sat./semiperm./Seas. (Y);
Int. exposed/permenant(Z)

Hypersaline(7) ; Eusaline(8);
Mixosaline(9); Fresh(0);
Acid(a); Circumneutral(c);
Alkaline/calcareous(i);
Organic(g); Mineral(n);
Beaver(b); Partially
Drained/ditched(d);
Farmed(f);
Diked/impounded(h);
Artificial Substrate(r);
Spoil(s); Excavated(x)

Lacustrine

Littoral;

Palustrine

Palustrine

Riverine

Lower perennial;
Upper perennial;
Intermittent

Site Map
Scale: 1 sq. =

Limnoral

Draw a sketch map of the site including relevant portions of the wetland, AA boundary, structures, habitat classes, and other
significant features.

Variable 1: Habitat Connectivity
The Habitat Connectivity Variable is described by two sub-variables – Neighboring Wetland and Riparian Habitat Loss and Barriers to
Migration and Dispersal. These sub-variables were treated as independent variables in FACWet Version 2.0. The merging of these

SV 1.1 - Neighboring Wetland and Riparian Habitat Loss
This sub-variable is a measure of how isolated from other naturally-occurring wetlands or riparian habitat the AA has become as the
result of habitat destruction. To score this sub-variable, estimate the percent of naturally-occurring wetland/riparian habitat that has
been lost (by filling, draining, development, or whatever means) within the 500-meter-wide belt surrounding the AA. This zone is called
the Habitat Connectivity Envelope (HCE). In most cases the evaluator must use best professional judgment to estimate the amount of
natural wetland loss. Historical photographs, National Wetland Inventory (NWI) maps, hydric soil maps can be helpful in making these
determinations. Floodplain maps are especially valuable in river-dominated regions, such as the Front Range urban corridor.
Evaluation of landforms and habitat patterns in the context of perceivable land use change is used to steer estimates of the amount of
wetland loss within the HCE.

Rules for Scoring:
1. On the aerial photo, create a 500 m perimeter around the AA.
2. The area within this perimeter is the Habitat Connectivity Envelope (HCE).
3. Within the HCE, outline the current extent of naturally occurring wetland and riparian habitat. Do not
include habitats such as excavated ponds or reservoir induced fringe wetlands.
4. Outline the historical extent of wetland and riparian habitats (i.e., existing natural wetlands plus those that
have been destroyed).
- Use your knowledge of the history of the area and evident land use change to identify where habitat
losses have occurred. Additional research can be utilized to increase the accuracy of this estimate including
consideration of floodplain maps, historical aerial photographs, soil maps, etc.
5. Calculate the area of existing and historical wetlands. Divide the area of existing wetland by the total
amount of existing and historical wetland and riparian habitat, and determine the variable score using the
guidelines below. Enter sub-variable score at the bottom of p.2 of the Habitat Connectivity data form.
Variable
Score

Condition
Grade

1.0 - 0.9

A
Reference
Standard

<0.9 - 0.8

B
Highly
Functioning

<0.8 - 0.7

C
Functioning

<0.7 - 0.6

D
Functioning
Impaired

Less than 60 to 25% of historical wetland habitat area within the HCE is still present
(more than 40 to 75% of habitat area lost).

<0.6

F
Nonfunctioning

Less than 25% of the historical wetland habitat area within the HCE still in existence (more than
70% of habitat lost).

Notes:

Scoring Guidelines
Very little or no loss of wetlands in the HCEor negligible.

More than 80% of historical wetland habitat area within the HCE is still present
(less than 20% of habitat area lost).
80 to 60% of historical wetland habitat area within the HCE is still present
(20% to 40% of habitat area lost).

Variable 1: Habitat Connectivity p. 2
SV 1.2: Migration/Dispersal Barriers
This sub-variable is intended to rate the degree to which the AA has become isolated from existing neighboring wetland and riparian habitat by artificial barriers that inhibit migration or
dispersal of organisms. On the aerial photograph, identify the man-made barriers within the HCE that intercede between the AA and surrounding wetlands and riparian areas, and
identify them by type on the stressor list. Score this variable based on the barriers’ impermeability to migration and dispersal and the amount of surrounding wetland/riparian habitat they
affect.

Rules for Scoring:
1. On the aerial photo, outline all existing wetland and riparian habitat areas within the HCE. This includes naturally occurring habitats, as well as those
purposefully created or induced by land use change.
2. Identify artificial barriers to dispersal and migration of organisms within the HCE that intercede between the AA and surrounding habitats. Mark the stressors
present with a check in the first column and describe the general nature, severity and extent of each. List additional stressors in empty rows at the bottom of the
table and explain.
3. Considering the composite effect of all of identified barriers to migration and dispersal (i.e., stressors), assign an overall variable score using the scoring
guidelines.

Stressors = artificial barriers

X

X
X

Variable
Score
1.0 - 0.9

<0.9 - 0.8

<0.8 - 0.7

Stressors
Major Highway
Secondary Highway
Tertiary Roadway
Railroad
Bike Path
Urban Development
Agricultural Development
Artificial Water Body
Fence
Ditch or Aqueduct
Aquatic Organism Barriers

Condition Grade
A
Reference Standard

B
Highly Functioning

C
Functioning

<0.7 - 0.6

D
Functioning Impaired

<0.6

F
Non-functioning

Comments/description
Area is surrounded by highways and ramps

Area has been highly distrubed
Area has turned in to deep water habitat due to lack of outlets and infiltration

Scoring Guidelines
No appreciable barriers exist between the AA and other wetland and riparian habitats in the HCE; or there are no other wetland and riparian
areas in the HCE.
Barriers impeding migration/dispersal between the AA and up to 33% of surrounding wetland/riparian habitat highly permeable and easily
passed by most organisms. Examples could include gravel roads, minor levees, ditches or barbed-wire fences. More significant barriers (see
"functioning category below) could affect migration to up to 10% of surrounding wetland/riparian habitat.

Barriers to migration and dispersal retard the ability of many organisms/propagules to pass between the AA and up to 66% of wetland/riparian
habitat. Passage of organisms and propagules through such barriers is still possible, but it may be constrained to certain times of day, be
slow, dangerous or require additional travel. Busy two-lane roads, culverted areas, small to medium artificial water bodies or small earthen
dams would commonly rate a score in this range. More significant barriers (see "functioning impaired" category below) could affect migration
to up to 10% of surrounding wetland/riparian habitat.

Barriers to migration and dispersal preclude the passage of some types of organisms/propagules between the AA and up to 66% of
surrounding wetland/riparian habitat. Travel of those animals which can potential negotiate the barrier are strongly restricted and may include
a high chance of mortality. Up to 33% of surrounding wetland/riparian habitat could be functionally isolated from the AA.

AA is essentially isolated from surrounding wetland/riparian habitat by impermeable migration and dispersal barriers. An interstate highway or
concrete-lined water conveyance canal are examples of barriers which would generally create functional isolation between the AA and
wetland/riparian habitat in the HCE.

SV 1.1 Score

0.61

SV 1.2 Score

0.60

Add SV 1.1 and 1.2 scores and divide
by two to calculate variable score

Variable 1 Score

0.61

Variable 2: Contributing Area
The AA's Contributing Area is defined as the 250-meter-wide zone surrounding the perimeter of the AA. This variable is a measure of the
capacity of that area to support characteristic functions of high quality wetland habitat. Depending on its condition, the contributing area can
help maintain wetland condition or it can degrade it. Contributing Area condition is evaluated by considering the AA's Buffer and its Surrounding
Land Use. Buffers are strips or patches of more-or-less natural upland and/or wetland habitat more than 5m wide. Buffers are contiguous with
the AA boundary and they intercede between it and more intensively used lands. The AA Buffer is characterized with three sub-variables: Buffer
Condition, Buffer Extent, and Average Buffer Width. The Surrounding Land Use Sub-variable considers changes within the Contributing Area
that limit its capacity to support characteristic wetland functions. Many of the acute, on-site effects of land use change in the Contributing Area
are specifically captured by Variables 3 - 8.

Rules for Scoring:
1. Delimit the Contributing Area on an aerial photograph as the zone within 250 meters of the outer boundary of the AA.
2. Evaluate and then rate the Buffer Condition sub-variable using the scoring guidelines. Record the score in the cell provided on the datasheet.
3. Indicate on the aerial photograph zones surrounding the AA which have ≥5m of buffer vegetation and those which do not.
4. Calculate the percentage of the AA which has a Buffer and record the value where indicated on the data sheet.
5. Rate the Buffer Extent Sub-variable using the scoring guidelines.
6.Determine the average Buffer width by drawing a line perpendicularly from the AA boundary to the outer extent of the buffer habitat. Measure
line length and record its value on the data sheet. Repeat this process until a total of 8 lines have been sampled.
7. Calculate the average buffer width and record value on the data form. Then determine the sub-variable score using the scoring guidelines.
8.Score the Surrounding Land Use sub-variable by recording land use changes on the stressor list that affect the capacity of the landscape to
support characteristic wetland functioning.
9. Enter the lowest of the three Buffer sub-variable scores along with the Surrounding Land Use Sub-variable score in the Contributing Area
Variable scoring formula at the bottom of p. 2 of the data form. The Contributing Area Variable is the average of the two sub-variable scores.

SV 2.1 - Buffer Condition
0.6

SV 2.1 - Buffer Condition Score

Subvariable Score

1.0 - 0.9

<0.9 - 0.8

Reference Standard

Highly Functioning

Functioning

<0.8 - 0.7

<0.7 - 0.6

<0.6

Buffer Condition Scoring Guidelines

Condition Grade

Buffer vegetation is predominately native vegetation, human-caused disturbance of the substrate is not
evident, and human visitation is minimal. Common examples: Wilderness areas, undeveloped forest and
range lands.
Buffer vegetation may have a mixed native-nonnative composition, but characteristic structure and complexity
remain. Soils are mostly undisturbed or have recovered from past human disturbance. Little or only lowimpact human visitation. Buffers with higher levels of substrate disturbance may be included here if the buffer
is still able to maintain predominately native vegetation. Common examples: Dispursed camping areas in
national forests, common in wildland parks (e.g. State Parks) and open spaces.
Buffer vegetation is substantially composed of non-native species. Vegetation structure may be somewhat
altered, such as by brush clearing. Moderate substrate distrbance and compaction occurs, and small pockets
of greater disturbance may exist. Common examples: City natural areas, mountain hay meadows.

Buffer vegetation is substantially composed of non-native species and vegetation structure has been strongly
altered by the complete removal of one or more strata. Soil disturbance and the intensity of human visitation
Functioning Impaired are generally high. Common examples: Open lands around resource extraction sites (e.g., gravel mines),
clear cut logging areas, ski slopes.

Non-functioning

Buffer is nearly or entirely absent.

SV 2.2 - Buffer Extent
0.00 Percent of AA with Buffer

0.60

SV 2.2 - Buffer Extent

Subvariable
Score

Condition Class

1.0 - 0.9
<0.9 - 0.8
<0.8 - 0.7
<0.7 - 0.6
<0.6

Reference Standard
Highly Functioning
Functioning
Functioning Impaired
Non-functioning

% Buffer Scoring Guidelines

90 - 100% of AA with Buffer
70-90% of AA with Buffer
51-69% of AA with Buffer
26-50% of AA with Buffer
0-25% of AA with Buffer

Variable 2: Contributing Area (p. 2)
SV 2.3 - Average Buffer Width
Buffer
Width (m)
Line #

0.5

5
1

Record measured buffer widths in the spaces below and average.

16
2

5
3

8
4

SV 2.3 - Average Buffer Width Score

16
5

4
6

2
7

3
8

7
Avg. Buffer Width (m)

Subvariable Score

Condition Grade

Buffer Width Scoring Guidelines

1.0 - 0.9

Reference Standard

Average Buffer width is 190-250m

<0.9 - 0.8

Highly Functioning

Average Buffer width is 101-189m

<0.8 - 0.7

Functioning

Average Buffer width is 31-100m

<0.7 - 0.6

Functioning Impaired

Average Buffer width is 6-30m

<0.6

Non-functioning

Average Buffer width is 0-5m

SV 2.4 - Surrounding Land Use

SV 2.4 - Surrounding Land
Use Score

Stressors = Land Use Changes

0.6

Stressors
Industrial/commercial
Urban
Residential
Rural
Dryland Farming
Intensive Agriculture
Orchards or Nurseries
Livestock Grazing
Transportation Corridor
Urban Parklands
Dams/impoundments
Artificial Water body

X

X

Catalog and characterize land use changes in the surrounding landscape and score.

Comments/description
Area is urban and highly disturbed

isolated by Central Park Blvd and I-70

Physical Resource Extraction
Biological Resource Extraction

Variable
Score

Scoring Guidelines

Condition Grade

1.0 - 0.9

A
Reference Standard

No appreciable land use change has been imposed Surrounding Landscape.

<0.9 - 0.8

B
Highly Functioning

Some land use change has occurred in the Surrounding Landscape, but changes have minimal effect on the the
landscape's capacity to support characteristic aquatic functioning, either because land use is not intensive, for example
haying, light grazing, or low intensity silviculture, or more substantial changes occur in approximately less than 10% of the
area.

<0.8 - 0.7

C
Functioning

Surrounding Landscape has been subjected to a marked shift in land use, however, the land retains much of its capacity to
support natural wetland function and it is not an overt source of pollutants or sediment. Moderate-intensity land uses such
as dry-land farming, urban "green" corridors, or moderate cattle grazing would commonly be placed within this scoring
range.

<0.7 - 0.6

D
Functioning Impaired

Land use changes within the Surrounding Landscape has been substantial including the a moderate to high coverage (up
to 50%) of impermeable surfaces, bare soil, or other artificial surfaces; considerable in-flow urban runoff or fertilizer-rich
waters common. Supportive capacity of the land has been greatly diminished but not totally extinguished. Intensively
logged areas, low-density urban developments, some urban parklands and many cropping situations would commonly rate
a score within this range.

<0.6

F
Non-functioning

Surrounding Land
Use

Buffer Score
(Lowest score)

(

0.5

The Surrounding Landscape is essentially comletely developed or is otherwise a cause of severe ecological stress on
wetland habitats. Commercial developments or highly urban landscapes generally rate a score of less than 0.6.

+

0.6

) ÷

2

=

Variable 2 Score

0.55

Variable 3: Water Source
TThis variable is concerned with up-gradient hydrologic connectivity. It is a measure of impacts to the AA's water source, including the quantity and timing of
hwater delivery, and the ability of source water to perform work such as sediment transport, erosion, soil pore flushing, etc. To score this variable, identify
i stressors that alter the source of water to the AA, and record their presence on the stressor list. Stressors can impact water source by depletion, augmentation,
sor alteration of inflow timing or hydrodynamics. This variable is designed to assess water quantity, power and timing, not water quality. Water quality will be
evaluated in Variable 7.

Scoring rules:
1. Use the stressor list and knowledge of the watershed to catalog type-specific impairments of the AA’s water source. Mark the stressors
present with a check in the first column and describe the general nature, severity and extent of each. List additional stressors in empty rows at
the bottom of the table and explain.
2. Considering the composite effect of stressors on the water source, rate the condition of this variable with the aid of the scoring guidelines.

X

Stressors
Ditches or Drains (tile, etc.)

Comments/description
Hyrdrology is influenced by flows from a ditch under the CPB bridge and a drain pipe

X

Dams

Diversion of runoff from I-70 and Central Park Blvd

Diversions
Groundwater pumping

X X

Draw-downs
Culverts or Constrictions
Point Source (urban, ind., ag.)

one culvert
Point sourch drainage from CPB and I-70

Non-point Source

X X

Increased Drainage Area
Storm Drain/Urban Runoff
Impermeable Surface Runoff

Surface flows from I-70 and CPB
Area is surrounded by roads

Irrigation Return Flows
Mining/Natural Gas Extraction
Transbasin Diversion
Actively Managed Hydrology

Variable
Score

Condition
Grade

1.0 - 0.9

A
Reference
Standard

<0.9 - 0.8

B
Highly
Functioning

<0.8 - 0.7

C
Functioning

<0.7 - 0.6

D
Functioning
Impaired

<0.6

F
Nonfunctioning

Depletion

Augmentation

Unnatural drawdown events minor, rare or non-existent, very
slight uniform depletion, or trivial alteration of hydrodynamics.

Unnatural high-water events minor, rare or non-existent, slight
uniform increase in amount of inflow, or trivial alteration of
hydrodynamics.

Unnatural drawdown events occasional, short duration and/or
mild; or uniform depletion up to 20%; or mild to moderate
reduction of peak flows or capacity of water to perform work.

Occasional unnatural high-water events, short in duration and/or
mild in intensity; or uniform augmentation up to 20%; or mild to
moderate increase of peak flows or capacity of water to perform
work.

Unnatural drawdown events common and of mild to moderate
intensity and/or duration; or uniform depletion up to 50%; or
moderate to substantial reduction of peak flows or capacity of
water to perform work.

Common occurrence of unnatural high-water events, of a mild to
moderate intensity and/or duration; or uniform augmentation up to
50%; or moderate to substantial increase of peak flows or capacity
of water to perform work.

Unnatural drawdown events occur frequently with a moderate to
high intensity and/or duration; or uniform depletion up to 75%; or
substantial reduction of peak flows or capacity of water to perform
work. Wetlands with actively managed or wholly artificial
hydrology will usually score in this range or lower.

Common occurrence of unnatural high-water events, some of
which may be severe in nature or exist for a substantial portion of
the growing season; or uniform augmentation more than 50% or
capacity of water to perform work. Wetlands with actively
managed or wholly artificial hydrology will usually score in
this range or lower.

Water source diminished enough to threaten or extinguish
wetland hydrology in the AA.

Frequency, duration or magnitude of unnaturally high-water great
enough to change the fundamental characteristics of the wetland.

Variable 3 Score

0.71

Variable 4: Water Distribution
TThis variable is concerned with hydrologic connectivity within the AA. It is a measure of alteration to the spatial distribution of surface and groundwater within
hthe AA. These alterations are manifested as local changes to the hydrograph and generally result from geomorphic modifications within the AA. To score this
i variable, identify stressors within the AA that alter flow patterns and impact the hydrograph of the AA, including localized increases or decreases to the depth or
sduration of the water table or surface water.
v
aBecause the wetland’s ability to distribute water in a characteristic fashion is fundamentally dependent on the condition of its water source, in most cases the
r Water Source variable score will define the upper limit Water Distribution score . For example, if the Water Source variable is rated at 0.85, the Water
Distribution score will usually have the potential to attain a maximum score of 0.85. Additional stressors within or outside the lower end of the AA effecting water
distribution (e.g., ditches and levees) will reduce the score from the maximum value.

Scoring rules:
1. Identify impacts to the natural distribution of water throughout the AA and catalog them in the stressor table.
2. Considering all of the stressors identified, assign an overall variable score using the scoring guidelines. In most cases, the Water Source
variable score will set the upper limit for the Water Distribution score.

Stressors

Comments/description

Alteration of Water Source

X

Ditches
Ponding/Impoundment

Ponding is extremely common in this area.

Culverts
Road Grades

X

Channel Incision/Entrenchment
Hardened/Engineered Channel

When taking soil samples, the soils were hard to penetrate. Soils compacted and mixed with gravel.

X

Enlarged Channel
Artificial Banks/Shoreline

Road grades on ramps and I-70

Weirs
Dikes/Levees/Berms
Diversions
Sediment/Fill Accumulation

Variable Score

Condition Grade

Non-riverine

1.0 - 0.9

A
Reference Standard

Little or no alteration has been made to the way in which
water is distributed throughout the wetland. AA maintains a
natural hydrologic regime.

Natural active floodplain areas flood on a normal
recurrence interval. No evidence of alteration of
flooding and subirrigation duration and intensity.

<0.9 - 0.8

B
Highly Functioning

Less than 10% of the AA is affected by in situ hydrologic
alteration; or more widespread impacts result in less than a
2 in. (5 cm) change in mean growing season water table
elevation.

Channel-adjacent areas have occasional unnatural
periods of drying or flooding; or uniform shift in the
hydrograph less than typical root depth.

<0.8 - 0.7

C
Functioning

<0.7 - 0.6

<0.6

D
Functioning Impaired

F
Non-functioning

Riverine

Between 10 and 33% of the AA is affected by in situ
In channel-adjacent area, periods of drying or
hydrologic alteration; or more widespread impacts result in a flooding are common; or uniform shift in the
hydrograph near root depth.
4 in. (5 cm) or less change in mean growing season water
table elevation.
33 to 66% of the AA is affected by in situ hydrologic
Adjacent to the channel, unnatural periods of drying
or flooding are the norm; or uniform shift in the
alteration; or more widespread impacts result in a 6 in. (15
hydrograph greater than root depth.
cm) or less change in mean growing season water table
elevation. Water table behavior must still meet jurisdictional
criteria to merit this rating.
More than 66% of the AA is affected by hydrologic alteration Historical active floodplain areas are almost never
which changes the fundamental functioning of the wetland
wetted from overbank flooding, and/or groundwater
system, generally exhibited as a conversion to upland or
infiltration is effectively cut off.
deep water habitat.

Variable 4 Score

0.68

Variable 5: Water Outflow
TThis variable is concerned with down-gradient hydrologic connectivity and the flow of water and water-borne materials and energy out of the AA. In particular
hit illustrates the degree to which the AA can support the functioning of down-gradient habitats. It is a measure of impacts that affect the hydrologic outflow of
i water including the passage of water through its normal low- and high-flow surface outlets, infiltration/groundwater recharge, and the energetic characteristics of
swater delivered to dependent habitats. In some cases, alteration of evapotranspiration rates may be significant enough of a factor to consider in scoring. Score
vthis variable by identifying stressors that impact the means by which water is exported from the AA. To evaluate this variable focus on how water, energy and
aassociated materials are exported out of the AA and their ability it support down-gradient habitats in a manner consistent with their HGM (regional) subclass.
Because the wetland’s ability to export water and materials in a characteristic fashion is to a very large degree dependent the condition of its water source, as
with the Water Distribution variable, in most cases the Water Source variable score will define the upper limit Water Outflow score .

Scoring rules:
1. Identify impacts to the natural outflow of water from the AA and catalog them in the stressor table.
2.Considering all of the stressors identified, assign an overall variable score using the scoring guidelines. Take in to account the cumulative
effect of stressors on the wetland's ability to export water and water-borne materials. In most cases the Water Source variable will set the
upper limit for the Water Outflow score.

Stressors

Comments/description

Alteration of Water Source
Ditches

X X

Dikes/Levees
Road Grades

Road grades don't allow the water to flow

Culverts

One culvert drains water to the other side of the road. Other side has no outlet, therefore creates pooling

Diversions
Constrictions

X

Channel Incision/Entrenchment
Hardened/Engineered Channel Infiltration seems to not occur or if it does, it is slow.
Artificial Stream Banks
Weirs
Confined Bridge Openings

Variable
Score

Condition Grade

1.0 - 0.9

A
Reference Standard

<0.9 - 0.8

B
Highly Functioning

<0.8 - 0.7

C
Functioning

<0.7 - 0.6

D
Functioning Impaired

<0.6

F
Non-functioning

Scoring Guidelines
Stressors have little to no effect on the magnitude, timing or hydrodynamics of the AA water outflow regime.
High- or low-water outflows are mildly to moderately affected, but at intermediate ("normal") levels flow continues
essentially unaltered in quantity or character.
High- or low-water outflows are moderately affected, mild alteration of intermediate level outflow occurs; or
hydrodynamics moderately affected.
Outflow at all stages is moderately to highly impaired resulting in persistent flooding of portions of the AA or unnatural
drainage; or outflow hydrodynamics severely disrupted.
The natural outflow regime is profoundly impaired. Down-gradient hydrologic connection severed or nearly so.
Alterations may cause widespread unnatural persistent flooding or dewatering of the wetland system.

Variable 5 Score

0.58

Variable 6: Geomorphology
This variable is a measure of the degree to which the geomorphic setting has been altered within the AA. Changes to the surface configuration and natural
topography constitute stressors. Such stressors may be observed in the form of fill, excavation, dikes, sedimentation due to absence of flushing floods, etc. In
riverine systems, geomorphic changes to the stream channel should be considered if the channel is within the AA (i.e, small is size). Alterations may involve the
bed and bank (substrate embeddedness or morphological changes), stream instability, and stream channel reconfiguration. Geomorphic changes are usually
ultimately manifested as changes to wetland surface hydrology and water relations with vegetation. Geomorphic alterations can also directly affect soil properties,
such as near-surface texture, and the wetland chemical environment such as the redox state or nutrient composition in the rooting zone. In rating this variable, do
not include these resultant effects of geomorphic change; rather focus on the physical impacts within the footprint of the alteration within the AA – For
example, the width and depth of a ditch or the size of a levee within the AA would describe the extent of the stressors. The secondary effects of geomorphic
change are addressed by other variables. All alterations to geomorphology should be evaluated including small-scale impacts such as pugging, hoof sheer, and
sedimentation which can be significant but not immediately obvious.

Scoring Rules:
1. Identify impacts to geomorphological setting and topography within the AA and record them on the stressor checklist.
2.Considering all of the stressors identified, assign an overall variable score using the scoring guidelines.

Stressors

Comments

Fill, including dikes, road grades, etc. This

area was part of the CPB construction. It was highly disturbed, excavated,
and compacted. Site pools bad.

Grading

General

X X X

Dredging/Excavation/Mining

Compaction
Plowing/Disking
Excessive Sedimentation
Dumping
Hoof Shear/Pugging
Aggregate or Mineral Mining
Sand Accumulation

Channels Only

Channel Instability/Over Widening
Excessive Bank Erosion
Channelization
Reconfigured Stream Channels
Artificial Banks/Shoreline
Beaver Dam Removal
Substrate Embeddedness
Lack or Excess of Woody Debris

Variable
Score

Condition
Grade

1.0 - 0.9

A
Reference
Standard

<0.9 - 0.8

B
Highly
Functioning

Alterations to topography result in small but detectable changes to habitat conditions in some or all of the AA; or more severe
impacts exist but affect less than 10% of the AA.

<0.8 - 0.7

C
Functioning

Changes to AA topography may be pervasive but generally mild to moderate in severity. May include patches of more significant
habitat alteration; or more severe alterations affect up to 20 % of the AA.

<0.7 - 0.6

D
Functioning
Impaired

At least one important surface type or landform has been eliminated or created; microtopography has been strongly impacted
throughout most or all of the AA; or more severe alterations affect up to 50% of the AA. Evidence that widespread diminishment or
alteration of native plant community exist due to physical habitat alterations. Most incidentally created wetland habitat such as that
created by roadside ditches and the like would score in this range or lower.

<0.6

F
Nonfunctioning

Pervasive geomorphic alterations have caused a fundamental change in site character and functioning, commonly resulting in a
conversion to upland or deepwater habitat.

Scoring Guidelines
Topography essentially unaltered from the natural state, or alterations appear to have a minimal effect on wetland functioning and
condition. Patch or microtopographic complexity may be slightly altered, but native plant communities are still supported.

Variable 6 Score

0.63

Variable 7: Water and Soil Chemical Environment
This variable concerns the chemical environment of the soil and water media within the AA, including pollutants, water and soil characteristics. The origin of pollutants
may be within or outside the AA. Score this variable by listing indicators of chemical stress in the AA. Consider point source and non-point sources of pollution, as well
as mechanical or hydrologic changes that alter the chemical environment. Because water quality frequently cannot be inferred directly, the presence of stressors is
often identified by the presence of indirect indicators. Five sub-variables are used to describe the Water and Soil Chemical Environment: Nutrient
Enrichment/Eutrophication/Oxygen; Sedimentation/Turbidity; Toxic Contamination/pH; Temperature; and Soil Chemistry and Redox Potential. Utilization of web-based
data mining tools is highly recommended to help inform and support variable scores.

Scoring rules:
1. Stressors are grouped into sub-variables which have a similar signature or set of causes.
2. Use the indicator list to identify each stressor impacting the chemical environment of the AA.
3. For each sub-variable, determine its score using the scoring guideline table provided on the second page of the scoring sheet. Scoring sub-If the AA is part of a water body that is recognized as impaired or recommended for TMDL development for one of the factors, then score that
sub-variable 0.65 or lower.
4. Transcribe sub-variable scores to the following variable scoring page and compute the sum.
5. The lowest sub-variable score sets the letter grade range. The composite of sub-variables influences the score within that range.

Sub-variable

Stressor Indicator

Comments

Livestock

SV 7.1
Nutrient Enrichment/
Eutrophication/
Oxygen (D.O.)

Agricultural Runoff
Septic/Sewage

Subvariable
Score

0.95

Excessive Algae or Aquatic Veg.
Cumulative Watershed NPS
CDPHE Impairment/TMDL List
Excessive Erosion
Excessive Deposition

X

Fine Sediment Plumes

SV 7.2
Sedimentation/
Turbidity

Agricultural Runoff

0.95

Excessive Turbidity
Nearby Construction Site
Cumulative Watershed NPS
CDPHE Impairment/TMDL List
Recent Chemical Spills
Nearby Industrial Sites
Road Drainage/Runoff

X

Livestock
Agricultural Runoff

SV 7.3
Toxic contamination/
pH

Storm Water Runoff

X

0.62

Fish/Wildlife Impacts
Vegetation Impacts
Cumulative Watershed NPS
Acid Mine Drainage
Point Source Discharge
CDPHE Impairment/TMDL List
Metal staining on rocks and veg.
Excessive Temperature Regime
Lack of Shading

SV 7.4
Temperature

X

No trees or cover

Reservoir/Power Plant Discharge

0.71

Industrial Discharge
Cumulative Watershed NPS
CDPHE Impairment/TMDL List
Unnatural Saturation/Desaturation

SV 7.5
Soil chemistry/
Redox potential

Mechanical Soil Disturbance
Dumping/introduced Soil
CDPHE Impairment/TMDL List

X

massive pooling and no drainage or infiltration
0.74

Variable 7: Water and Soil Chemical Environment p.2
Sub-variable Scoring Guidelines
Scoring Guidelines

Variable Score

Condition Class

1.0 - 0.9

A
Reference Standard

<0.9 - 0.8

B
Highly Functioning

<0.8 - 0.7

C
Functioning

Stress indicators present at mild to moderate levels, or otherwise not occurring in more than 33% of the
AA.

<0.7 - 0.6

D
Functioning Impaired

Stress indicators present at moderate to high levels, or otherwise not occurring in more than 66% of the
AA

<0.6

F
Non-functioning

Stress indicators not present or trivial.
Stress indicators scarcely present and mild, or otherwise not occurring in more than 10% of the AA.

Stress indicators strongly evident throughout the AA at levels which apparently alter the fundamental
chemical environment of the wetland system

0.95

+

0.90

+

0.62

+

0.71

Sum of Sub-variable
Scores

Soil chemistry/
Redox potential

Temperature

Toxic contamination/
pH

Sedimentation/
Turbidity

Nutrient enrichment/
Eutrophication/
Oxygen (D.O.)

Input each sub-variable score from p. 1 of the V7 data form and calculate the sum.

0.74

+

3.92

=

Use the table to score the Chemical Environment Variable circling the applicable scoring rules.
Scoring Rules

Variable
Score

Condition
Grade

Single Factor

Composite Score

1.0 - 0.9

A
Reference
Standard

No single factor scores < 0.9

The factor scores sum > 4.5

<0.9 - 0.8

B
Highly
Functioning

Any single factor scores ≥ 0.8 but < 0.9

The factor scores sum >4.0 but ≤4.5

<0.8 - 0.7

C
Functioning

Any single factor scores ≥ 7.0 but < 0.8

The factor scores sum >3.5 but ≤ 4.0

<0.7 - 0.6

D
Functioning
Impaired

Any single factor scores ≥ 0.6 but <0.7

The factor scores sum >3.0 but ≤3.5

< 0.6

F
Nonfunctioning

Any single factor scores < 0.6

The factor scores sum < 3.0

Variable 7 Score

0.73

Variable 8: Vegetation Structure and Complexity
This variable is a measure of the condition of the wetland's vegetation relative to its native state. It particularly focuses on the wetland's ability to perform higher-order functions
such as support of wildlife populations, and influence primary functions such as flood-flow attenuation, channel stabilization and sediment retention. Score this variable by listing
stressors that have affected the structure, diversity, composition and cover of each vegetation stratum that would normally be present in the HGM (regional) subclass being
assessed. For this variable, stressor severity is a measure of how much each vegetation stratum differs functionally from its natural condition or from the natural range of variability
exhibited the HGM subclass or regional subclass. This variable has four sub-variables, each corresponding to a stratum of vegetation: Tree Canopy; Shrub Layer; Herbaceous
Layer; and Aquatics.

Rules for Scoring:
1. Determine the number and types of vegetation layers present within the AA. Make a judgment as to whether additional layers were historically present
using direct evidence such as stumps, root wads or historical photographs. Indirect evidence such as local knowledge and expert opinion can also be used
in this determination.
2. Do not score vegetation layers that would not normally be present in the wetland type being assessed.
3. Estimate and record the current coverage of each vegetation layer at the top of the table.
4. Record the Reference Standard or expected percent coverage of each vegetation layer to create the sub-variable weighting factor. The condition of
predominant vegetation layers has a greater influence on the variable score than do minor components.
5. Enter the percent cover values as decimals in the row of the stressor table labeled " Reference/expected Percent Cover of Layer". Note, percentages will
often sum to more than 100% (1.0).
6. Determine the severity of stressors acting on each individual canopy layers, indicating their presence with checks in the appropriate boxes of the stressor
table. The difference between the expected and observed stratum coverages is one measure of stratum alteration.
7. Determine the sub-variable score for each valid vegetation layer using the scoring guidelines on the second page of the scoring sheet. Enter each subvariable score in the appropriate cell of the row labeled "Veg. Layer Sub-variable Score". If a stratum has been wholly removed score it as 0.5.
8. Multiply each layer's Reference Percent Cover of Layer score by its Veg. Layer Sub-variable scores and enter the products in the labled cells. These are
the weighted sub-variable scores. Individually sum the Reference Percent Cover of Layer and Weighted Sub-variables scores.
9. Divide the sum of "Veg. Layer Sub-variable Scores" by the total coverage of all layers scored. This product is the Variable 8 score. Enter this number in
the labeled box at the bottom of this page.

Current % Coverage of Layer
Stressor

Vegetation Layers
5
75

0
Tree

Shrub

0

Herb

Comments

Aquatic

Noxious Weeds
Exotic/Invasive spp.
Tree Harvest
Brush Cutting/Shrub Removal

Livestock Grazing
Excessive Herbivory
Mowing/Haying
Herbicide
Loss of Zonation/Homogenization

Dewatering
Over Saturation
DIFFERENCE BETWEEN CURRENT
COVERAGE AND REFERENCE/EXPECTED

+

Weighted Sub-variable Score

3.00

+

70.00

+

0.00

x

x

0

0.66

0.76

0

+

1.98

+

53.20

=

73

÷

See sub-variable scoring guidelines on
following page

=

x

=

x

=

Veg. Layer Sub-variable Score

0.00

=

Reference/Expected % Cover of
Layer

+

=

55.18

Variable 8 Score

0.76

Variable 8: Vegetation Structure and Complexity p. 2
Sub-variable 8 Scoring Guidelines:
Based on the list of stressors identified above, rate the severity of their cumulative effect on vegetation structure and complexity for each vegetation layer.

Scoring Guidelines

Variable Score

Condition Grade

1.0 - 0.9

A
Reference
Standard

<0.9 - 0.8

B
Highly
Functioning

Stressors present at intensity levels sufficient to cause detectable, but minor, changes in layer composition. Stress related change
should generally be less than 10% for any given attribute (e.g., 10% cover of invasive, 10% reduction in richness or cover) if the
stressor is evenly distributed throughout the wetland. Stress related change could be as high as 33% for a given attribute if
stressors are confined to patches comprising less than 10% of the wetland.

<0.8 - 0.7

C
Functioning

Stressors present with enough intensity to cause significant changes in the character of vegetation, including alteration of layer
coverage, structural complexity and species composition. The vegetation layer retains its essential character though. AA's with a
high proportion of non-native grasses will commonly fall in this class. Stress related change should generally be less than 33% for
any given attribute (e.g., 33% cover of invasive, 33% reduction in richness or cover) if the stressor is evenly distributed throughout
the wetland. Stress related change could be as much as 66% for a given attribute if stressors are confined to patches comprising
less than 25% of the wetland.

<0.7 - 0.6

D
Functioning
Impaired

Stressor intensity severe enough to cause profound changes to the fundamental character of the vegetation layer. Stress-related
change should generally be less than 66% for any given attribute (e.g., 66% cover of invasive, 66% reduction in richness or cover) if
the stressor is evenly distributed throughout the wetland. Stress related change could be as much as 80% of a given attribute if
stressors are confined to patches comprising less than 50% of the wetland.

<0.6

F
Non-functioning

Stressors not present or with an intensity low enough as to not detectably affect the structure, diversity or composition of the
vegetation layer.

Vegetation layer has been completely removed or altered to the extent that is no longer comparable to the natural structure,
diversity and composition.

FACWet Score Card
Scoring Procedure:
1. Transcribe variable scores from each variable data sheet to the corresponding cell in the variable score table.
2. In each Functional Capacity Index (FCI) equation, enter the corresponding variable scores in the equation cells. Do not enter values in the crossed cells lacking labels.
3.
thethe
variable
scores topoints
calculate
the total
points
achieved
for each
4. Add
Divide
total functional
achieved
by functional
the functional
points
possible.
The function.
typical number of total points possible is provided, however, if a variable is added or
subtracted to FCI equation the total possible points must be adjusted
5. Calculate the Composite FCI, by adding the FCI scores and dividing by the total number of functions scored (usually 7).
6. If scoring is done directly in the Excel spreadsheet, all values will be transferred and calculated automatically.

Abiotic and
Biotic Habitat

Hydrology

Buffer &
Landscap
e Context

VARIABLE SCORE TABLE
Variable 1:

Habitat Connectivity (Connect)

0.610

Variable 2:

Contributing Area (CA)

0.550

Variable 3:

Water Source (Source)

0.710

Variable 4:

Water Distribution (Dist)

0.680

Variable 5:

Water Outflow (Outflow)

0.580

Variable 6:

Geomorphology (Geom)

0.630

Variable 7:

Chemical Environment (Chem)

0.730

Variable 8:

Vegetation Structure and Complexity (Veg)

0.760

Functional Capacity Indices
Total
Functional
Points

Function 1 -- Support of Characteristic Wildlife Habitat
V1connect +
V2CA
+ (2 x V8veg)

0.61

+

0.55

+

1.52

+

+

FCI

+

=

2.68

÷

4

=

0.67

=

6.01

÷

9

=

0.67

=

5.88

÷

9

=

0.65

Function 2 -- Support of Characteristic Fish/aquatic Habitat
(3 x V3source) + (2 x V4dist) + (2 x V5outflow) +

2.13

+

1.36

+

1.16

+

V6geom

+

V7chem

0.63

+

0.73

+

V6geom

+

V8veg

0.63

+

0.76

Function 3 -- Flood Attenuation
V2CA

+ (2 x V3source) + (2 x V4dist) + (2 x V5outflow) +

0.55

+

1.42

+

1.36

+

1.16

+

Function 4 -- Short- and Long-term Water Storage
V3source

0.71

+ (2 x V4dist) + (2 x V5outflow)
+

1.36

+

1.16

V6geom

+

+

+

=

3.86

÷

6

=

0.64

0.73 +

+

=

3.82

÷

6

=

0.64

+

=

3.33

÷

5

=

0.67

+

=

4.65

÷

7

=

0.66

0.63

Function 5 -- Nutrient/Toxicant Removal
(2 x V2CA) + (2 x V4dist) +

1.10

+

1.36

+

V6geom

0.63

V7chem

+

Function 6 -- Sediment Retention/Shoreline Stabilization
V2CA

+ (2 x V6geom) + (2 x V8veg)

0.55

+

1.26

+

1.52

+

+

Function 7 -- Production Export/Food Chain Support
V1connect

0.61

+ (2 x V5outflow) +
+

1.16

+

V6geom

+

V7chem

0.63

+

0.73

+ (2 x V8veg)
+

1.52

Sum of Individual FCI Scores

4.60

Divide by the Number of Functions Scored

÷7
0.66

Composite FCI Score

FACWet Version 3.0
Arpil 2013

ADMINISTRATIVE CHARACTERIZATION
Date of
Evaluation: 7/30/2013

General Information
Site Name or ID:

WL-4

Project Name:

I-70 Bridge over Havana Street
CDOT

404 or Other Permit
Application #:

Applicant Name:
Elly Weber

Evaluator's professional position and
organization:

Evaluator Name(s):

Biologist, Pinyon Environmental

Location Information:
Site Coordinates
(Decimal Degrees, e.g.,
38.85, -104.96):

Geographic
Datum Used
(NAD 83):

39.774947°, -104.863140°

NAD 83
5293

Elevation

Location Information: Just outside interchange of Havana Street and I-70, southeast quadrant
Associated stream/water body
name:
USGS Quadrangle
Map:

Montbello

Sub basin Name (8
digit HUC):

10190003

N/A

(Circle one)

Wetland
Ownership:

Mitigation Site

Purpose of
Evaluation
(check all
applicable):

(Check applicable box)

0.0192 ac.

Other

1:

CDOT

Mitigation; Post-construction
Monitoring

Enhancement

Creation

x Measured
Estimated

Assessment Area (AA) Size (Record

Notes:

1:100,000

Mitigation; Pre-construction

Restoration

Total Size of Wetland Involved:

Characteristics or Method used for
AA boundary determination:

1:24,000

Other (Describe)

Intent of Project: (Check all applicable)

Area, check appropriate box. Additional spaces are
used to record acreage when more than one AA is
included in a single assessment)

N/A

x Potentially Impacted Wetlands

x Project Wetland

(Record Area, Check and Describe
Measurement Method Used)

x

Map Scale:

Project Information:
This evaluation is
being performed at:

Stream Order:

x Measured

ac.

ac.

ac.

ac.

Estimated

ac.

ac.

ac.

ac.

0.0192ac.

The AA boundary is the boundary of the wetland located wholly within the AOI.

WL-4 is located in a low area along the west side of Havana Street, just to the south of the end of the
concrete-lined canal, north of I-70

ECOLOGICAL DESCRIPTION 1
Special Concerns

Check all that apply

Organic soils including Histosols or Histic Epipedons are
present in the AA (i.e., AA includes core fen habitat).

Federally threatened or endangered species are
SUSPECTED to occur in the AA?

Project will directly impact organic soil portions of the AA
including areas possessing either Histosol soils or histic
epipedons.
Organic soils are known to occur anywhere within the
contiguous wetland of which the AA is part.

Species of concern according to the Colorado Natural
Heritage (CNHP) are known to occur in the AA?

The wetland is a habitat oasis in an otherwise dry or
urbanized landscape?

The site is located within a potential conservation area
or element occurrence buffer area as determined by
CNHP?

Federally threatened or endangered species are KNOWN to
occur in the AA? List Below.

Other special concerns (please describe)

HYDROGEOMORPHIC SETTING
AA wetland maintains its fundamental natural hydrogeomorphic characteristics
AA wetland has been subject to change in HGM classes as a result of anthropogenic modification
If the above is checked, please describe the original wetland type if discernable using the table below.
AA wetland was created from an upland setting.

Current Conditions

Describe the hydrogeomorphic setting of the wetland by circling all conditions
that apply.

Water source

Surface flow

Groundwater

Precipitation

Hydrodynamics

Unidirectional

Vertical

Bi-directional

Wetland Gradient
# Surface Inlets
HGM Setting

0 - 2%
Over-bank

# Surface Outlets
Geomorphic
Setting (Narrative
Description. Include
approx. stream order for
riverine)

HGM class

2-4%
0

0

4-10%
1

1

>10%

2
2

Unknown

3
3

>3
>3

This wetland is a depressional wetland formed in a roadside ditch.
Riverine

Slope

Depressional

Lacustrine

Precipitation

Unknown

Historical Conditions
Water source
Hydrodynamics
Previous
Geomorphic Setting
wetland typology

(Narrative Description)

Previous HGM
Class

Surface flow

Groundwater

Unidirectional

Vertical

This wetland has presumably not changed since its formation.
Riverine

Slope

Notes (include information on the AA's HGM subclass and regional subclass):

Depressional

Lacustrine

ECOLOGICAL DESCRIPTION 2
Vegetation Habitat Description

US FWS habitat classification according as reported in Cowardin et al. (1979).

System

Subsystem

Class

Subclass

Water Regime

Palustrine

Palustrine

EM

Rooted vascular

E

Floating vascular;
Rooted vascular;
Algal; Persistent;
Non-Persistent;
Broad-leaved deciduous;
Needle-leaved evergreen;
Cobble - gravel;
Sand; Mud;
Organic

Examples
Temporarily flooded(A);
Saturated(B);
Seasonally flooded(C);
Seas.-flood./sat.(E);
Semi-Perm. flooded(F);
Intermittently exposed(G);
Artificially flooded(K);
Sat./semiperm./Seas. (Y);
Int. exposed/permenant(Z)

Lacustrine

Littoral;

Palustrine

Palustrine

Riverine

Lower perennial;
Upper perennial;
Intermittent

Site Map
Scale: 1 sq. =

See Figure 3

Limnoral
Rock Bot. (RB)
Uncon Bottom(UB)
Aquatic Bed(AB)
Rocky Shore(RS)
Uncon Shore(US)
Emergent(EM)
Shrub-scrub(SS)
Forested (FO)

Other Modifiers

% AA
100

Hypersaline(7) ;
Eusaline(8);
Mixosaline(9); Fresh(0);
Acid(a); Circumneutral(c);
Alkaline/calcareous(i);
Organic(g); Mineral(n);
Beaver(b); Partially
Drained/ditched(d);
Farmed(f);
Diked/impounded(h);
Artificial Substrate(r);
Spoil(s); Excavated(x)

Draw a sketch map of the site including relevant portions of the wetland, AA boundary, structures, habitat classes,
and other significant features.

Variable 1: Habitat Connectivity
The Habitat Connectivity Variable is described by two sub-variables – Neighboring Wetland and Riparian Habitat Loss and Barriers to
Migration and Dispersal. These sub-variables were treated as independent variables in FACWet Version 2.0. The merging of these
variables makes their structure more consistent with that of other composite variables in FACWet. The new variable configuration also
makes this landscape variable more accurately reflect the interactions amongst aquatic habitats in Colorado’s agricultural and urbanized
landscapes, which have a naturally low density of wetlands. The two Habitat Connectivity Sub-variables are scored in exactly the same
manner as their FACWet 2.0 counterparts, as described below. The Habitat Connectivity Variable score is simply the arithmetic average of
the two sub-variable scores which is entered on the second page of the Variable 1 data form. If there is little or no wetland or riparian
habitat in the Habitat Connectivity Envelope (defined below), then Sub-variable 1.1 is not scored.

SV 1.1 - Neighboring Wetland and Riparian Habitat Loss
(Do not score if few or no wetlands naturally exist in the HCE)
This sub-variable is a measure of how isolated from other naturally-occurring wetlands or riparian habitat the AA has become as the result
of habitat destruction. To score this sub-variable, estimate the percent of naturally-occurring wetland/riparian habitat that has been lost (by
filling, draining, development, or whatever means) within the 500-meter-wide belt surrounding the AA. This zone is called the Habitat
Connectivity Envelope (HCE). In most cases the evaluator must use best professional judgment to estimate the amount of natural wetland
loss. Historical photographs, National Wetland Inventory (NWI) maps, hydric soil maps can be helpful in making these determinations.
Floodplain maps are especially valuable in river-dominated regions, such as the Front Range urban corridor. Evaluation of landforms and
habitat patterns in the context of perceivable land use change is used to steer estimates of the amount of wetland loss within the HCE.

Rules for Scoring:
1. On the aerial photo, create a 500 m perimeter around the AA.
2. The area within this perimeter is the Habitat Connectivity Envelope (HCE).
3. Within the HCE, outline the current extent of naturally occurring wetland and riparian habitat. Do not include
habitats such as excavated ponds or reservoir induced fringe wetlands.
4. Outline the historical extent of wetland and riparian habitats (i.e., existing natural wetlands plus those that
have been destroyed).
- Use your knowledge of the history of the area and evident land use change to identify where habitat
losses have occurred. Additional research can be utilized to increase the accuracy of this estimate including
consideration of floodplain maps, historical aerial photographs, soil maps, etc.
5. Calculate the area of existing and historical wetlands. Divide the area of existing wetland by the total
amount of existing and historical wetland and riparian habitat, and determine the variable score using the
guidelines below. Enter sub-variable score at the bottom of p.2 of the Habitat Connectivity data form.
Variable
Score

Condition
Grade

Scoring Guidelines
Wetland losses are absent or negligible or there is no evidence to suggest the native landscape
within the HCE historically contained other wetland habitats

1.0 - 0.9

A
Reference
Standard

<0.9 - 0.8

B
Highly
Functioning

<0.8 - 0.7

C
Functioning

<0.7 - 0.6

D
Functioning
Impaired

Less than 60 to 25% of historical wetland habitat area within the HCE is still present
(more than 40 to 75% of habitat area lost).

<0.6

F
Nonfunctioning

Less than 25% of the historical wetland habitat area within the HCE still in existence (more than
70% of habitat lost).

Notes:

More than 80% of historical wetland habitat area within the HCE is still present
(less than 20% of habitat area lost).
80 to 60% of historical wetland habitat area within the HCE is still present
(20% to 40% of habitat area lost).

Variable 1: Habitat Connectivity p. 2
SV 1.2: Migration/Dispersal Barriers
This sub-variable is intended to rate the degree to which the AA has become isolated from existing neighboring wetland and riparian
habitat by artificial barriers that inhibit migration or dispersal of organisms. On the aerial photograph, identify the man-made barriers
within the HCE that intercede between the AA and surrounding wetlands and riparian areas, and identify them by type on the stressor
list. Score this variable based on the barriers’ impermeability to migration and dispersal and the amount of surrounding
wetland/riparian habitat they affect.

Rules for Scoring:
1. On the aerial photo, outline all existing wetland and riparian habitat areas within the HCE. This includes naturally
occurring habitats, as well as those purposefully created or induced by land use change.
2. Identify artificial barriers to dispersal and migration of organisms within the HCE that intercede between the AA and
surrounding habitats. Mark the stressors present with a check in the first column and describe the general nature,
severity and extent of each. List additional stressors in empty rows at the bottom of the table and explain.

Stressors = artificial barriers

3. Considering the composite effect of all of identified barriers to migration and dispersal (i.e., stressors), assign an
overall variable score using the scoring guidelines.

x
x
x
x

x

Stressors
Major Highway
Secondary Highway
Tertiary Roadway
Railroad
Bike Path
Urban Development
Agricultural Development
Artificial Water Body
Fence
Ditch or Aqueduct
Aquatic Organism Barriers

Variable
Score

Condition Grade

1.0 - 0.9

A
Reference Standard

<0.9 - 0.8

<0.8 - 0.7

<0.7 - 0.6

<0.6

B
Highly Functioning

C
Functioning

D
Functioning Impaired

F
Non-functioning

Havana Street
Railroad spur on the west side of Havana Street, and to the SE
Commercial, and light industrial area in Denver Metro Area

Concrete-lined ditch in northeast portion of study area

Scoring Guidelines
No appreciable barriers exist between the AA and other wetland and riparian habitats in the
HCE; or there are no other wetland and riparian areas in the HCE.
Barriers impeding migration/dispersal between the AA and up to 33% of surrounding
wetland/riparian habitat highly permeable and easily passed by most organisms. Examples
could include gravel roads, minor levees, ditches or barbed-wire fences. More significant
barriers (see "functioning category below) could affect migration to up to 10% of
surrounding wetland/riparian habitat.
Barriers to migration and dispersal retard the ability of many organisms/propagules to pass
between the AA and up to 66% of wetland/riparian habitat. Passage of organisms and
propagules through such barriers is still possible, but it may be constrained to certain times
of day, be slow, dangerous or require additional travel. Busy two-lane roads, culverted
areas, small to medium artificial water bodies or small earthen dams would commonly rate a
score in this range. More significant barriers (see "functioning impaired" category below)
could affect migration to up to 10% of surrounding wetland/riparian habitat.

Barriers to migration and dispersal preclude the passage of some types of
organisms/propagules between the AA and up to 66% of surrounding wetland/riparian
habitat. Travel of those animals which can potential negotiate the barrier are strongly
restricted and may include a high chance of mortality. Up to 33% of surrounding
wetland/riparian habitat could be functionally isolated from the AA.
AA is essentially isolated from surrounding wetland/riparian habitat by impermeable
migration and dispersal barriers. An interstate highway or concrete-lined water conveyance
canal are examples of barriers which would generally create functional isolation between
the AA and wetland/riparian habitat in the HCE.

SV 1.1 Score
SV 1.2 Score

Comments/description
I-70

0.58

Add SV 1.1 and 1.2
scores and divide by
two to calculate
variable score

Variable 1 Score

0.58

Variable 2: Contributing Area
The AA's Contributing Area is defined as the 250-meter-wide zone surrounding the perimeter of the AA. This variable is a
measure of the capacity of that area to support characteristic functions of high quality wetland habitat. Depending on its
condition, the contributing area can help maintain wetland condition or it can degrade it. Contributing Area condition is
evaluated by considering the AA's Buffer and its Surrounding Land Use. Buffers are strips or patches of more-or-less natural
upland and/or wetland habitat more than 5m wide. Buffers are contiguous with the AA boundary and they intercede between it
and more intensively used lands. The AA Buffer is characterized with three sub-variables: Buffer Condition, Buffer Extent, and
Average Buffer Width. The Surrounding Land Use Sub-variable considers changes within the Contributing Area that limit its
capacity to support characteristic wetland functions. Many of the acute, on-site effects of land use change in the Contributing
Area are specifically captured by Variables 3 - 8.

Rules for Scoring:
1. Delimit the Contributing Area on an aerial photograph as the zone within 250 meters of the outer boundary of the AA.
2. Evaluate and then rate the Buffer Condition sub-variable using the scoring guidelines. Record the score in the cell provided
on the datasheet.
3. Indicate on the aerial photograph zones surrounding the AA which have ≥5m of buffer vegetation and those which do not.
4. Calculate the percentage of the AA which has a Buffer and record the value where indicated on the data sheet.
5. Rate the Buffer Extent Sub-variable using the scoring guidelines.
6.Determine the average Buffer width by drawing a line perpendicularly from the AA boundary to the outer extent of the buffer
habitat. Measure line length and record its value on the data sheet. Repeat this process until a total of 8 lines have been
sampled.
7. Calculate the average buffer width and record value on the data form. Then determine the sub-variable score using the
scoring guidelines.
8.Score the Surrounding Land Use sub-variable by recording land use changes on the stressor list that affect the capacity of
the landscape to support characteristic wetland functioning.
9. Enter the lowest of the three Buffer sub-variable scores along with the Surrounding Land Use Sub-variable score in the
Contributing Area Variable scoring formula at the bottom of p. 2 of the data form. The Contributing Area Variable is the
average of the two sub-variable scores.

SV 2.1 - Buffer Condition
0.57 SV 2.1 - Buffer Condition Score

Subvariable Score

Condition Grade

Buffer Condition Scoring Guidelines

Reference
Standard

Buffer vegetation is predominately native vegetation, human-caused disturbance of the substrate is
not evident, and human visitation is minimal. Common examples: Wilderness areas, undeveloped
forest and range lands.

Highly
Functioning

Buffer vegetation may have a mixed native-nonnative composition, but characteristic structure and
complexity remain. Soils are mostly undisturbed or have recovered from past human disturbance.
Little or only low-impact human visitation. Buffers with higher levels of substrate disturbance may
be included here if the buffer is still able to maintain predominately native vegetation. Common
examples: Dispursed camping areas in national forests, common in wildland parks (e.g. State
Parks) and open spaces.

<0.8 - 0.7

Functioning

Buffer vegetation is substantially composed of non-native species. Vegetation structure may be
somewhat altered, such as by brush clearing. Moderate substrate distrbance and compaction
occurs, and small pockets of greater disturbance may exist. Common examples: City natural areas,
mountain hay meadows.

<0.7 - 0.6

Functioning
Impaired

Buffer vegetation is substantially composed of non-native species and vegetation structure has
been strongly altered by the complete removal of one or more strata. Soil disturbance and the
intensity of human visitation are generally high. Common examples: Open lands around resource
extraction sites (e.g., gravel mines), clear cut logging areas, ski slopes.

<0.6

Non-functioning

1.0 - 0.9

<0.9 - 0.8

Buffer is nearly or entirely absent.

SV 2.2 - Buffer Extent
0.00 Percent of AA with Buffer

0.55 SV 2.2 - Buffer Extent

Subvariable
Score

Condition Class

1.0 - 0.9

Reference Standard

90 - 100% of AA with Buffer

<0.9 - 0.8
<0.8 - 0.7
<0.7 - 0.6
<0.6

Highly Functioning
Functioning
Functioning Impaired
Non-functioning

70-90% of AA with Buffer

% Buffer Scoring Guidelines

51-69% of AA with Buffer
26-50% of AA with Buffer
0-25% of AA with Buffer

Variable 2: Contributing Area (p. 2)
SV 2.3 - Average Buffer Width
Buffer
Width (m)
Line #

3
1

5
2

Record measured buffer widths in the spaces below and average.

0
3

0
4

SV 2.3 - Average Buffer
Width Score

0.2

0
5

0
6

0
7

0
8

1
Avg. Buffer Width (m)

Subvariable
Score

Condition Grade

Buffer Width Scoring Guidelines

1.0 - 0.9

Reference Standard

Average Buffer width is 190-250m

<0.9 - 0.8

Highly Functioning

Average Buffer width is 101-189m

<0.8 - 0.7

Functioning

Average Buffer width is 31-100m

<0.7 - 0.6

Functioning Impaired

Average Buffer width is 6-30m

<0.6

Non-functioning

Average Buffer width is 0-5m

SV 2.4 - Surrounding Land Use

SV 2.4 - Surrounding
Land Use Score

Stressors = Land Use Changes

0.5

Stressors
Industrial/commercial
Urban
Residential
Rural
Dryland Farming
Intensive Agriculture
Orchards or Nurseries
Livestock Grazing
Transportation Corridor
Urban Parklands
Dams/impoundments
Artificial Water body

x
x

x

Catalog and characterize land use changes in the surrounding
landscape and score.

Comments/description
Hotels, restaurants, light-industrial, including CDOT maintenance facility
High Density development in Denver and Commerce City

Interstate 70 and Havana interchange

Physical Resource Extraction
Biological Resource Extraction

Variable
Score

Scoring Guidelines

Condition Grade

1.0 - 0.9

A
No appreciable land use change has been imposed Surrounding Landscape.
Reference Standard

<0.9 - 0.8

B
Highly Functioning

<0.8 - 0.7

C
Functioning

Surrounding Landscape has been subjected to a marked shift in land use, however, the land retains
much of its capacity to support natural wetland function and it is not an overt source of pollutants or
sediment. Moderate-intensity land uses such as dry-land farming, urban "green" corridors, or
moderate cattle grazing would commonly be placed within this scoring range.

<0.7 - 0.6

D
Functioning
Impaired

Land use changes within the Surrounding Landscape has been substantial including the a moderate
to high coverage (up to 50%) of impermeable surfaces, bare soil, or other artificial surfaces;
considerable in-flow urban runoff or fertilizer-rich waters common. Supportive capacity of the land
has been greatly diminished but not totally extinguished. Intensively logged areas, low-density
urban developments, some urban parklands and many cropping situations would commonly rate a
score within this range.

<0.6

F
Non-functioning

Buffer Score
(Lowest score)

(

0.2

+

Some land use change has occurred in the Surrounding Landscape, but changes have minimal
effect on the the landscape's capacity to support characteristic aquatic functioning, either because
land use is not intensive, for example haying, light grazing, or low intensity silviculture, or more
substantial changes occur in approximately less than 10% of the area.

The Surrounding Landscape is essentially comletely developed or is otherwise a cause of severe
ecological stress on wetland habitats. Commercial developments or highly urban landscapes
generally rate a score of less than 0.6.

Surrounding
Land Use

0.5

) ÷

2

=

Variable 2 Score

0.35

Variable 3: Water Source
TThis variable is concerned with up-gradient hydrologic connectivity. It is a measure of impacts to the AA's water source, including
the quantity and timing of water delivery, and the ability of source water to perform work such as sediment transport, erosion, soil
pore flushing, etc. To score this variable, identify stressors that alter the source of water to the AA, and record their presence on the
stressor list. Stressors can impact water source by depletion, augmentation, or alteration of inflow timing or hydrodynamics. This
variable is designed to assess water quantity, power and timing, not water quality. Water quality will be evaluated in Variable 7.

Scoring rules:
1. Use the stressor list and knowledge of the watershed to catalog type-specific impairments of the AA’s water source.
Mark the stressors present with a check in the first column and describe the general nature, severity and extent of
each. List additional stressors in empty rows at the bottom of the table and explain.
2. Considering the composite effect of stressors on the water source, rate the condition of this variable with the aid of
the scoring guidelines.

Stressors

Comments/description

Ditches or Drains (tile, etc.)
Dams
Diversions
Groundwater pumping
Draw-downs
Culverts or Constrictions
Point Source (urban, ind., ag.)
Non-point Source
Increased Drainage Area

x

Storm Drain/Urban Runoff
Impermeable Surface Runoff

I-70 interchange and surrounding commercial and industrial area

Irrigation Return Flows
Mining/Natural Gas Extraction
Transbasin Diversion
Actively Managed Hydrology

Variable
Score

Condition
Grade

1.0 - 0.9

A
Reference
Standard

<0.9 - 0.8

B
Highly
Functioning

<0.8 - 0.7

C
Functioning

<0.7 - 0.6

D
Functioning
Impaired

<0.6

F
Nonfunctioning

Depletion

Augmentation

Unnatural drawdown events minor, rare or nonexistent, very slight uniform depletion, or trivial
alteration of hydrodynamics.

Unnatural high-water events minor, rare or nonexistent, slight uniform increase in amount of
inflow, or trivial alteration of hydrodynamics.

Unnatural drawdown events occasional, short duration
and/or mild; or uniform depletion up to 20%; or mild to
moderate reduction of peak flows or capacity of water
to perform work.

Occasional unnatural high-water events, short in
duration and/or mild in intensity; or uniform
augmentation up to 20%; or mild to moderate
increase of peak flows or capacity of water to
perform work.

Unnatural drawdown events common and of mild to
moderate intensity and/or duration; or uniform
depletion up to 50%; or moderate to substantial
reduction of peak flows or capacity of water to perform
work.

Common occurrence of unnatural high-water
events, of a mild to moderate intensity and/or
duration; or uniform augmentation up to 50%; or
moderate to substantial increase of peak flows or
capacity of water to perform work.

Unnatural drawdown events occur frequently with a
moderate to high intensity and/or duration; or uniform
depletion up to 75%; or substantial reduction of peak
flows or capacity of water to perform work. Wetlands
with actively managed or wholly artificial
hydrology will usually score in this range or lower.

Common occurrence of unnatural high-water
events, some of which may be severe in nature or
exist for a substantial portion of the growing
season; or uniform augmentation more than 50%
or capacity of water to perform work. Wetlands
with actively managed or wholly artificial
hydrology will usually score in this range or
lower.

Water source diminished enough to threaten or
extinguish wetland hydrology in the AA.

Frequency, duration or magnitude of unnaturally
high-water great enough to change the
fundamental characteristics of the wetland.

Variable 3 Score

0.75

Variable 4: Water Distribution
TThis variable is concerned with hydrologic connectivity within the AA. It is a measure of alteration to the spatial distribution of
surface and groundwater within the AA. These alterations are manifested as local changes to the hydrograph and generally result
from geomorphic modifications within the AA. To score this variable, identify stressors within the AA that alter flow patterns and
impact the hydrograph of the AA, including localized increases or decreases to the depth or duration of the water table or surface
water.
Because the wetland’s ability to distribute water in a characteristic fashion is fundamentally dependent on the condition of its water
source, in most cases the Water Source variable score will define the upper limit Water Distribution score . For example, if
the Water Source variable is rated at 0.85, the Water Distribution score will usually have the potential to attain a maximum score of
0.85. Additional stressors within or outside the lower end of the AA effecting water distribution (e.g., ditches and levees) will reduce
the score from the maximum value.

Scoring rules:
1. Identify impacts to the natural distribution of water throughout the AA and catalog them in the stressor table.
2. Considering all of the stressors identified, assign an overall variable score using the scoring guidelines. In most
cases, the Water Source variable score will set the upper limit for the Water Distribution score.

x

Stressors

Comments/description

Alteration of Water Source

See variable 3: water source

Ditches
Ponding/Impoundment
Culverts
Road Grades
Channel Incision/Entrenchment
Hardened/Engineered Channel
Enlarged Channel
Artificial Banks/Shoreline
Weirs
Dikes/Levees/Berms
Diversions
Sediment/Fill Accumulation

Variable Score

1.0 - 0.9

<0.9 - 0.8

<0.8 - 0.7

<0.7 - 0.6

<0.6

Condition Grade

Non-riverine

Little or no alteration has been made to the
way in which water is distributed throughout
A
Reference Standard the wetland. AA maintains a natural
hydrologic regime.

Riverine
Natural active floodplain areas flood on a
normal recurrence interval. No evidence of
alteration of flooding and subirrigation duration
and intensity.

B
Highly Functioning

Less than 10% of the AA is affected by in situ
hydrologic alteration; or more widespread
impacts result in less than a 2 in. (5 cm)
change in mean growing season water table
elevation.

Channel-adjacent areas have occasional
unnatural periods of drying or flooding; or
uniform shift in the hydrograph less than
typical root depth.

C
Functioning

Between 10 and 33% of the AA is affected by
in situ hydrologic alteration; or more
widespread impacts result in a 4 in. (5 cm) or
less change in mean growing season water
table elevation.

In channel-adjacent area, periods of drying or
flooding are common; or uniform shift in the
hydrograph near root depth.

33 to 66% of the AA is affected by in situ
Adjacent to the channel, unnatural periods of
drying or flooding are the norm; or uniform
hydrologic alteration; or more widespread
impacts result in a 6 in. (15 cm) or less change shift in the hydrograph greater than root depth.
D
in mean growing season water table elevation.
Functioning Impaired
Water table behavior must still meet
jurisdictional criteria to merit this rating.

F
Non-functioning

More than 66% of the AA is affected by
Historical active floodplain areas are almost
hydrologic alteration which changes the
never wetted from overbank flooding, and/or
fundamental functioning of the wetland
groundwater infiltration is effectively cut off.
system, generally exhibited as a conversion to
upland or deep water habitat.

Variable 4 Score

0.75

Variable 5: Water Outflow
TThis variable is concerned with down-gradient hydrologic connectivity and the flow of water and water-borne materials and energy
out of the AA. In particular it illustrates the degree to which the AA can support the functioning of down-gradient habitats. It is a
measure of impacts that affect the hydrologic outflow of water including the passage of water through its normal low- and high-flow
surface outlets, infiltration/groundwater recharge, and the energetic characteristics of water delivered to dependent habitats. In
some cases, alteration of evapotranspiration rates may be significant enough of a factor to consider in scoring. Score this variable
by identifying stressors that impact the means by which water is exported from the AA. To evaluate this variable focus on how
water, energy and associated materials are exported out of the AA and their ability it support down-gradient habitats in a manner
consistent with their HGM (regional) subclass.
Because the wetland’s ability to export water and materials in a characteristic fashion is to a very large degree dependent the
condition of its water source, as with the Water Distribution variable, in most cases the Water Source variable score will define
the upper limit Water Outflow score .

Scoring rules:
1. Identify impacts to the natural outflow of water from the AA and catalog them in the stressor table.
2.Considering all of the stressors identified, assign an overall variable score using the scoring guidelines. Take in to
account the cumulative effect of stressors on the wetland's ability to export water and water-borne materials. In most
cases the Water Source variable will set the upper limit for the Water Outflow score.

x

Stressors

Comments/description

Alteration of Water Source

See variable 3: water source

Ditches
Dikes/Levees
Road Grades
Culverts
Diversions
Constrictions
Channel Incision/Entrenchment
Hardened/Engineered Channel
Artificial Stream Banks
Weirs
Confined Bridge Openings

Variable
Score

Condition Grade

1.0 - 0.9

A
Reference Standard

<0.9 - 0.8

B
Highly Functioning

<0.8 - 0.7

C
Functioning

<0.7 - 0.6

D
Functioning Impaired

<0.6

F
Non-functioning

Scoring Guidelines
Stressors have little to no effect on the magnitude, timing or hydrodynamics of the AA water
outflow regime.
High- or low-water outflows are mildly to moderately affected, but at intermediate ("normal")
levels flow continues essentially unaltered in quantity or character.
High- or low-water outflows are moderately affected, mild alteration of intermediate level
outflow occurs; or hydrodynamics moderately affected.
Outflow at all stages is moderately to highly impaired resulting in persistent flooding of
portions of the AA or unnatural drainage; or outflow hydrodynamics severely disrupted.
The natural outflow regime is profoundly impaired. Down-gradient hydrologic connection
severed or nearly so. Alterations may cause widespread unnatural persistent flooding or
dewatering of the wetland system.

Variable 5 Score

0.75

Variable 6: Geomorphology
This variable is a measure of the degree to which the geomorphic setting has been altered within the AA. Changes to the surface
configuration and natural topography constitute stressors. Such stressors may be observed in the form of fill, excavation, dikes,
sedimentation due to absence of flushing floods, etc. In riverine systems, geomorphic changes to the stream channel should be
considered if the channel is within the AA (i.e, small is size). Alterations may involve the bed and bank (substrate embeddedness or
morphological changes), stream instability, and stream channel reconfiguration. Geomorphic changes are usually ultimately manifested as
changes to wetland surface hydrology and water relations with vegetation. Geomorphic alterations can also directly affect soil properties,
such as near-surface texture, and the wetland chemical environment such as the redox state or nutrient composition in the rooting zone. In
rating this variable, do not include these resultant effects of geomorphic change; rather focus on the physical impacts within the
footprint of the alteration within the AA – For example, the width and depth of a ditch or the size of a levee within the AA would
describe the extent of the stressors. The secondary effects of geomorphic change are addressed by other variables. All alterations to
geomorphology should be evaluated including small-scale impacts such as pugging, hoof sheer, and sedimentation which can be
significant but not immediately obvious.

Scoring Rules:
1. Identify impacts to geomorphological setting and topography within the AA and record them on the stressor checklist.
2.Considering all of the stressors identified, assign an overall variable score using the scoring guidelines.

Stressors

Comments

Dredging/Excavation/Mining
Fill, including dikes, road grades, etc.

General

Grading
Compaction
Plowing/Disking
Excessive Sedimentation
Dumping
Hoof Shear/Pugging

x

Aggregate or Mineral Mining
Sand Accumulation

From road grit from Havana Street

Channels Only

Channel Instability/Over Widening
Excessive Bank Erosion
Channelization
Reconfigured Stream Channels
Artificial Banks/Shoreline
Beaver Dam Removal
Substrate Embeddedness
Lack or Excess of Woody Debris

Variable Score

Condition
Grade

Scoring Guidelines

1.0 - 0.9

A
Reference
Standard

<0.9 - 0.8

B
Highly
Functioning

Alterations to topography result in small but detectable changes to habitat conditions in some or all of the
AA; or more severe impacts exist but affect less than 10% of the AA.

<0.8 - 0.7

C
Functioning

Changes to AA topography may be pervasive but generally mild to moderate in severity. May include
patches of more significant habitat alteration; or more severe alterations affect up to 20 % of the AA.

<0.7 - 0.6

D
Functioning
Impaired

At least one important surface type or landform has been eliminated or created; microtopography has been
strongly impacted throughout most or all of the AA; or more severe alterations affect up to 50% of the AA.
Evidence that widespread diminishment or alteration of native plant community exist due to physical habitat
alterations. Most incidentally created wetland habitat such as that created by roadside ditches and the like
would score in this range or lower.

<0.6

F
Nonfunctioning

Pervasive geomorphic alterations have caused a fundamental change in site character and functioning,
commonly resulting in a conversion to upland or deepwater habitat.

Topography essentially unaltered from the natural state, or alterations appear to have a minimal effect on
wetland functioning and condition. Patch or microtopographic complexity may be slightly altered, but native
plant communities are still supported.

Variable 6
Score

0.79

Variable 7: Water and Soil Chemical Environment
This variable concerns the chemical environment of the soil and water media within the AA, including pollutants, water and soil
characteristics. The origin of pollutants may be within or outside the AA. Score this variable by listing indicators of chemical stress in
the AA. Consider point source and non-point sources of pollution, as well as mechanical or hydrologic changes that alter the chemical
environment. Because water quality frequently cannot be inferred directly, the presence of stressors is often identified by the presence
of indirect indicators. Five sub-variables are used to describe the Water and Soil Chemical Environment: Nutrient
Enrichment/Eutrophication/Oxygen; Sedimentation/Turbidity; Toxic Contamination/pH; Temperature; and Soil Chemistry and Redox
Potential. Utilization of web-based data mining tools is highly recommended to help inform and support variable scores.

Scoring rules:
1. Stressors are grouped into sub-variables which have a similar signature or set of causes.
2. Use the indicator list to identify each stressor impacting the chemical environment of the AA.
3. For each sub-variable, determine its score using the scoring guideline table provided on the second page of the scoring
sheet. Scoring sub-variables is carried out in exactly the same way as normal variable scoring.
-If the AA is part of a water body that is recognized as impaired or recommended for TMDL development for one of the
factors, then score that sub-variable 0.65 or lower.
4. Transcribe sub-variable scores to the following variable scoring page and compute the sum.
5. The lowest sub-variable score sets the letter grade range. The composite of sub-variables influences the score within
that range.

Sub-variable
SV 7.1
Nutrient Enrichment/
Eutrophication/
Oxygen (D.O.)

Stressor Indicator

Comments

Livestock
Agricultural Runoff
Septic/Sewage
Excessive Algae or Aquatic Veg.

Subvariable
Score

0.80

Cumulative Watershed NPS
CDPHE Impairment/TMDL List
Excessive Erosion
Excessive Deposition
Fine Sediment Plumes

SV 7.2
Sedimentation/
Turbidity

x

Road grit from Havana Street

Agricultural Runoff
Excessive Turbidity

0.75

Nearby Construction Site
Cumulative Watershed NPS
CDPHE Impairment/TMDL List
Recent Chemical Spills
Nearby Industrial Sites

x

Industrial areas to north and west

Road Drainage/Runoff
Livestock
Agricultural Runoff

SV 7.3
Toxic contamination/
pH

Storm Water Runoff
Fish/Wildlife Impacts

0.60

Vegetation Impacts
Cumulative Watershed NPS
Acid Mine Drainage
Point Source Discharge
CDPHE Impairment/TMDL List
Metal staining on rocks and veg.
Excessive Temperature Regime
Lack of Shading

SV 7.4
Temperature

Reservoir/Power Plant Discharge
Industrial Discharge

0.80

Cumulative Watershed NPS
CDPHE Impairment/TMDL List
Unnatural Saturation/Desaturation

SV 7.5
Soil chemistry/
Redox potential

Mechanical Soil Disturbance
Dumping/introduced Soil
CDPHE Impairment/TMDL List

0.80

Variable 7: Water and Soil Chemical Environment p.2
Sub-variable Scoring Guidelines
Scoring Guidelines

Variable Score

Condition Class

1.0 - 0.9

A
Reference Standard

<0.9 - 0.8

B
Highly Functioning

<0.8 - 0.7

C
Functioning

Stress indicators present at mild to moderate levels, or otherwise not occurring in more
than 33% of the AA.

<0.7 - 0.6

D
Functioning Impaired

Stress indicators present at moderate to high levels, or otherwise not occurring in more
than 66% of the AA

<0.6

F
Non-functioning

Stress indicators strongly evident throughout the AA at levels which apparently alter the
fundamental chemical environment of the wetland system

Stress indicators not present or trivial.
Stress indicators scarcely present and mild, or otherwise not occurring in more than
10% of the AA.

0.80

+

0.75

+

0.60

+

0.80

Sum of Sub-variable
Scores

Soil chemistry/
Redox potential

Temperature

Toxic contamination/
pH

Sedimentation/
Turbidity

Nutrient enrichment/
Eutrophication/
Oxygen (D.O.)

Input each sub-variable score from p. 1 of the V7 data form and calculate the sum.

+

0.80

3.75

=

Use the table to score the Chemical Environment Variable circling the applicable scoring rules.
Variable
Score

Scoring Rules

Condition
Grade

Single Factor

Composite Score

1.0 - 0.9

A
Reference
Standard

No single factor scores < 0.9

The factor scores sum > 4.5

<0.9 - 0.8

B
Highly
Functioning

Any single factor scores ≥ 0.8 but < 0.9

The factor scores sum >4.0 but ≤4.5

<0.8 - 0.7

C
Functioning

Any single factor scores ≥ 7.0 but < 0.8

The factor scores sum >3.5 but ≤ 4.0

<0.7 - 0.6

D
Functioning
Impaired

Any single factor scores ≥ 0.6 but <0.7

The factor scores sum >3.0 but ≤3.5

< 0.6

F
Nonfunctioning

Any single factor scores < 0.6

The factor scores sum < 3.0

Variable 7 Score

0.73

Variable 8: Vegetation Structure and Complexity
This variable is a measure of the condition of the wetland's vegetation relative to its native state. It particularly focuses on the wetland's
ability to perform higher-order functions such as support of wildlife populations, and influence primary functions such as flood-flow
attenuation, channel stabilization and sediment retention. Score this variable by listing stressors that have affected the structure, diversity,
composition and cover of each vegetation stratum that would normally be present in the HGM (regional) subclass being assessed. For this
variable, stressor severity is a measure of how much each vegetation stratum differs functionally from its natural condition or from the
natural range of variability exhibited the HGM subclass or regional subclass. This variable has four sub-variables, each corresponding to a
stratum of vegetation: Tree Canopy; Shrub Layer; Herbaceous Layer; and Aquatics.

Rules for Scoring:
1. Determine the number and types of vegetation layers present within the AA. Make a judgment as to whether additional
layers were historically present using direct evidence such as stumps, root wads or historical photographs. Indirect
evidence such as local knowledge and expert opinion can also be used in this determination.
2. Do not score vegetation layers that would not normally be present in the wetland type being assessed.
3. Estimate and record the current coverage of each vegetation layer at the top of the table.
4. Record the Reference Standard or expected percent coverage of each vegetation layer to create the sub-variable
weighting factor. The condition of predominant vegetation layers has a greater influence on the variable score than do
minor components.
5. Enter the percent cover values as decimals in the row of the stressor table labeled " Reference/expected Percent
Cover of Layer". Note, percentages will often sum to more than 100% (1.0).
6. Determine the severity of stressors acting on each individual canopy layers, indicating their presence with checks in
the appropriate boxes of the stressor table. The difference between the expected and observed stratum coverages is
one measure of stratum alteration.
7. Determine the sub-variable score for each valid vegetation layer using the scoring guidelines on the second page of
the scoring sheet. Enter each sub-variable score in the appropriate cell of the row labeled "Veg. Layer Sub-variable
Score". If a stratum has been wholly removed score it as 0.5.
8. Multiply each layer's Reference Percent Cover of Layer score by its Veg. Layer Sub-variable scores and enter the
products in the labled cells. These are the weighted sub-variable scores. Individually sum the Reference Percent Cover
of Layer and Weighted Sub-variables scores.
9. Divide the sum of "Veg. Layer Sub-variable Scores" by the total coverage of all layers scored. This product is the
Variable 8 score. Enter this number in the labeled box at the bottom of this page.

Vegetation Layers
Current % Coverage of
Layer
Stressor

Tree

x

x

Shrub

Herb

Comments

Aquatic

Noxious Weeds
Exotic/Invasive spp.
Tree Harvest
Brush Cutting/Shrub Removal

Livestock Grazing
Excessive Herbivory
Mowing/Haying
Herbicide
Loss of Zonation/Homogenization

Dewatering
Over Saturation
DIFFERENCE BETWEEN
CURRENT COVERAGE AND
REFERENCE/EXPECTED

0

Reference/Expected %
Cover of Layer

x

0.8

0.8

+ 0.08 + 0.80 +

=

1.1

x

÷

See sub-variable scoring
guidelines on following page

=

=
Weighted Sub-variable
Score

x

=

x
Veg. Layer Subvariable Score

=

+ 0.10 + 1.00 +

=

0.88

Variable 8 Score

0.80

Variable 8: Vegetation Structure and Complexity p. 2
Sub-variable 8 Scoring Guidelines:
Based on the list of stressors identified above, rate the severity of their cumulative effect on vegetation structure and complexity for each
vegetation layer.
Variable Score

Condition
Grade

Scoring Guidelines

1.0 - 0.9

A
Reference
Standard

Stressors not present or with an intensity low enough as to not detectably affect the structure, diversity
or composition of the vegetation layer.

<0.9 - 0.8

B
Highly
Functioning

Stressors present at intensity levels sufficient to cause detectable, but minor, changes in layer
composition. Stress related change should generally be less than 10% for any given attribute (e.g.,
10% cover of invasive, 10% reduction in richness or cover) if the stressor is evenly distributed
throughout the wetland. Stress related change could be as high as 33% for a given attribute if
stressors are confined to patches comprising less than 10% of the wetland.

<0.8 - 0.7

C
Functioning

Stressors present with enough intensity to cause significant changes in the character of vegetation,
including alteration of layer coverage, structural complexity and species composition. The vegetation
layer retains its essential character though. AA's with a high proportion of non-native grasses will
commonly fall in this class. Stress related change should generally be less than 33% for any given
attribute (e.g., 33% cover of invasive, 33% reduction in richness or cover) if the stressor is evenly
distributed throughout the wetland. Stress related change could be as much as 66% for a given
attribute if stressors are confined to patches comprising less than 25% of the wetland.

<0.7 - 0.6

D
Functioning
Impaired

Stressor intensity severe enough to cause profound changes to the fundamental character of the
vegetation layer. Stress-related change should generally be less than 66% for any given attribute (e.g.,
66% cover of invasive, 66% reduction in richness or cover) if the stressor is evenly distributed
throughout the wetland. Stress related change could be as much as 80% of a given attribute if
stressors are confined to patches comprising less than 50% of the wetland.

<0.6

F
Nonfunctioning

Vegetation layer has been completely removed or altered to the extent that is no longer comparable to
the natural structure, diversity and composition.

FACWet Score Card
Scoring Procedure:
1. Transcribe variable scores from each variable data sheet to the corresponding cell in the variable score table.
2. In each Functional Capacity Index (FCI) equation, enter the corresponding variable scores in the equation cells. Do not enter values in
the crossed cells lacking labels.
3. Add the variable scores to calculate the total functional points achieved for each function.
4. Divide the total functional points achieved by the functional points possible. The typical number of total points possible is provided,
however, if a variable is added or subtracted to FCI equation the total possible points must be adjusted.
5. Calculate the Composite FCI, by adding the FCI scores and dividing by the total number of functions scored (usually 7).
6. If scoring is done directly in the Excel spreadsheet, all values will be transferred and calculated automatically.

Abiotic and Biotic
Habitat

Hydrology

Buffer &
Landscape
Context

VARIABLE SCORE TABLE
Variable 1:

Habitat Connectivity (Connect)

0.58

Variable 2:

Contributing Area (CA)

0.35

Variable 3:

Water Source (Source)

0.75

Variable 4:

Water Distribution (Dist)

0.75

Variable 5:

Water Outflow (Outflow)

0.75

Variable 6:

Geomorphology (Geom)

0.79

Variable 7:

Chemical Environment (Chem)

0.73

Variable 8:

Vegetation Structure and Complexity (Veg)

0.80

Functional Capacity Indices
Total
Functional
Points

Function 1 -- Support of Characteristic Wildlife Habitat
V1connect +
V2CA
+ (2 x V8veg)

0.58

+

0.35

+

1.60

+

FCI

+

=

2.53

÷ 4 =

0.63

0.73

+

=

6.77

÷ 9 =

0.75

V6geom

+
+

=

6.44

÷ 9 =

0.72

+

Function 2 -- Support of Characteristic Fish/aquatic Habitat
(3 x V3source) + (2 x V4dist) + (2 x V5outflow) +
V6geom
+ V7chem

2.25

+

1.50

+

1.50

+

0.79

+

Function 3 -- Flood Attenuation
V2CA
+ (2 x V3source) + (2 x V4dist) + (2 x V5outflow) +

0.35

+

1.50

+

1.50

+

1.50

+

0.79

V8veg

0.80

Function 4 -- Short- and Long-term Water Storage
V3source
V6geom
+ (2 x V4dist) + (2 x V5outflow)

0.75

+

1.50

+

1.50

+

Function 5 -- Nutrient/Toxicant Removal
(2 x V2CA) + (2 x V4dist) +
V6geom

0.70

+

1.50

+

0.79

+

+

=

4.54

÷ 6 =

0.76

0.73 +

+

=

3.72

÷ 6 =

0.62

+

=

3.53

÷ 5 =

0.71

+ (2 x V8veg)
+
1.60
+

=

5.20

÷ 7 =

0.74

0.79
V7chem

+

Function 6 -- Sediment Retention/Shoreline Stabilization
V2CA
+ (2 x V6geom) + (2 x V8veg)

0.35

+

1.58

+

1.60

+

+

Function 7 -- Production Export/Food Chain Support
V1connect + (2 x V5outflow) +
V6geom
V7chem
+

0.58

+

1.50

+

0.79

+

0.73

Sum of Individual FCI Scores
Divide by the Number of Functions Scored

Composite FCI Score

4.93
÷7
0.70

FACWet Version 3.0
Arpil 2013

ADMINISTRATIVE CHARACTERIZATION
Date of
Evaluation: 7/30/2013

General Information
Site Name or ID:

WL-2

Project Name:

I-70 Bridge over Havana Street
CDOT

404 or Other Permit
Application #:

Applicant Name:
Elly Weber

Evaluator's professional position and
organization:

Evaluator Name(s):

Biologist, Pinyon Environmental

Location Information:
Site Coordinates
(Decimal Degrees, e.g.,
38.85, -104.96):

Geographic
Datum Used
(NAD 83):

39.774947°, -104.863140°

NAD 83
5293

Elevation

Location Information: Just outside interchange of Havana Street and I-70, southeast quadrant
Associated stream/water body
name:
USGS Quadrangle
Map:

Montbello

Sub basin Name (8
digit HUC):

10190003

N/A

(Circle one)

Wetland
Ownership:

Mitigation Site

Purpose of
Evaluation
(check all
applicable):

(Check applicable box)

0.0438 ac.

Other

1:

CDOT

Mitigation; Post-construction
Monitoring

Enhancement

Creation

x Measured
Estimated

Assessment Area (AA) Size (Record

Notes:

1:100,000

Mitigation; Pre-construction

Restoration

Total Size of Wetland Involved:

Characteristics or Method used for
AA boundary determination:

1:24,000

Other (Describe)

Intent of Project: (Check all applicable)

Area, check appropriate box. Additional spaces are
used to record acreage when more than one AA is
included in a single assessment)

N/A

x Potentially Impacted Wetlands

x Project Wetland

(Record Area, Check and Describe
Measurement Method Used)

x

Map Scale:

Project Information:
This evaluation is
being performed at:

Stream Order:

x Measured

ac.

ac.

ac.

ac.

Estimated

ac.

ac.

ac.

ac.

0.0438 ac.

The AA boundary is the boundary of the wetland located wholly within the AOI.

WL-2 is in a roadside ditch, east of Havana Street, south of I-70.

ECOLOGICAL DESCRIPTION 1
Special Concerns

Check all that apply

Organic soils including Histosols or Histic Epipedons are
present in the AA (i.e., AA includes core fen habitat).

Federally threatened or endangered species are
SUSPECTED to occur in the AA?

Project will directly impact organic soil portions of the AA
including areas possessing either Histosol soils or histic
epipedons.
Organic soils are known to occur anywhere within the
contiguous wetland of which the AA is part.

Species of concern according to the Colorado Natural
Heritage (CNHP) are known to occur in the AA?

The wetland is a habitat oasis in an otherwise dry or
urbanized landscape?

The site is located within a potential conservation area
or element occurrence buffer area as determined by
CNHP?

Federally threatened or endangered species are KNOWN to
occur in the AA? List Below.

Other special concerns (please describe)

HYDROGEOMORPHIC SETTING
AA wetland maintains its fundamental natural hydrogeomorphic characteristics
AA wetland has been subject to change in HGM classes as a result of anthropogenic modification
If the above is checked, please describe the original wetland type if discernable using the table below.
AA wetland was created from an upland setting.

Current Conditions

Describe the hydrogeomorphic setting of the wetland by circling all conditions
that apply.

Water source

Surface flow

Groundwater

Precipitation

Hydrodynamics

Unidirectional

Vertical

Bi-directional

Wetland Gradient
# Surface Inlets
HGM Setting

0 - 2%
Over-bank

# Surface Outlets
Geomorphic
Setting (Narrative
Description. Include
approx. stream order for
riverine)

HGM class

2-4%
0

0

4-10%
1

1

>10%

2
2

Unknown

3
3

>3
>3

This wetland is a depressional wetland formed in a roadside ditch.
Riverine

Slope

Depressional

Lacustrine

Precipitation

Unknown

Historical Conditions
Water source
Hydrodynamics
Previous
Geomorphic Setting
wetland typology

(Narrative Description)

Previous HGM
Class

Surface flow

Groundwater

Unidirectional

Vertical

This wetland has presumably not changed since its formation.
Riverine

Slope

Notes (include information on the AA's HGM subclass and regional subclass):

Depressional

Lacustrine

ECOLOGICAL DESCRIPTION 2
Vegetation Habitat Description

US FWS habitat classification according as reported in Cowardin et al. (1979).

System

Subsystem

Class

Subclass

Water Regime

Palustrine

Palustrine

EM

Rooted vascular

E

Floating vascular;
Rooted vascular;
Algal; Persistent;
Non-Persistent;
Broad-leaved deciduous;
Needle-leaved evergreen;
Cobble - gravel;
Sand; Mud;
Organic

Examples
Temporarily flooded(A);
Saturated(B);
Seasonally flooded(C);
Seas.-flood./sat.(E);
Semi-Perm. flooded(F);
Intermittently exposed(G);
Artificially flooded(K);
Sat./semiperm./Seas. (Y);
Int. exposed/permenant(Z)

Lacustrine

Littoral;

Palustrine

Palustrine

Riverine

Lower perennial;
Upper perennial;
Intermittent

Site Map
Scale: 1 sq. =

See Figure 3

Limnoral
Rock Bot. (RB)
Uncon Bottom(UB)
Aquatic Bed(AB)
Rocky Shore(RS)
Uncon Shore(US)
Emergent(EM)
Shrub-scrub(SS)
Forested (FO)

Other Modifiers

% AA
100

Hypersaline(7) ;
Eusaline(8);
Mixosaline(9); Fresh(0);
Acid(a); Circumneutral(c);
Alkaline/calcareous(i);
Organic(g); Mineral(n);
Beaver(b); Partially
Drained/ditched(d);
Farmed(f);
Diked/impounded(h);
Artificial Substrate(r);
Spoil(s); Excavated(x)

Draw a sketch map of the site including relevant portions of the wetland, AA boundary, structures, habitat classes,
and other significant features.

Variable 1: Habitat Connectivity
The Habitat Connectivity Variable is described by two sub-variables – Neighboring Wetland and Riparian Habitat Loss and Barriers to
Migration and Dispersal. These sub-variables were treated as independent variables in FACWet Version 2.0. The merging of these
variables makes their structure more consistent with that of other composite variables in FACWet. The new variable configuration also
makes this landscape variable more accurately reflect the interactions amongst aquatic habitats in Colorado’s agricultural and urbanized
landscapes, which have a naturally low density of wetlands. The two Habitat Connectivity Sub-variables are scored in exactly the same
manner as their FACWet 2.0 counterparts, as described below. The Habitat Connectivity Variable score is simply the arithmetic average of
the two sub-variable scores which is entered on the second page of the Variable 1 data form. If there is little or no wetland or riparian
habitat in the Habitat Connectivity Envelope (defined below), then Sub-variable 1.1 is not scored.

SV 1.1 - Neighboring Wetland and Riparian Habitat Loss
(Do not score if few or no wetlands naturally exist in the HCE)
This sub-variable is a measure of how isolated from other naturally-occurring wetlands or riparian habitat the AA has become as the result
of habitat destruction. To score this sub-variable, estimate the percent of naturally-occurring wetland/riparian habitat that has been lost (by
filling, draining, development, or whatever means) within the 500-meter-wide belt surrounding the AA. This zone is called the Habitat
Connectivity Envelope (HCE). In most cases the evaluator must use best professional judgment to estimate the amount of natural wetland
loss. Historical photographs, National Wetland Inventory (NWI) maps, hydric soil maps can be helpful in making these determinations.
Floodplain maps are especially valuable in river-dominated regions, such as the Front Range urban corridor. Evaluation of landforms and
habitat patterns in the context of perceivable land use change is used to steer estimates of the amount of wetland loss within the HCE.

Rules for Scoring:
1. On the aerial photo, create a 500 m perimeter around the AA.
2. The area within this perimeter is the Habitat Connectivity Envelope (HCE).
3. Within the HCE, outline the current extent of naturally occurring wetland and riparian habitat. Do not include
habitats such as excavated ponds or reservoir induced fringe wetlands.
4. Outline the historical extent of wetland and riparian habitats (i.e., existing natural wetlands plus those that
have been destroyed).
- Use your knowledge of the history of the area and evident land use change to identify where habitat
losses have occurred. Additional research can be utilized to increase the accuracy of this estimate including
consideration of floodplain maps, historical aerial photographs, soil maps, etc.
5. Calculate the area of existing and historical wetlands. Divide the area of existing wetland by the total
amount of existing and historical wetland and riparian habitat, and determine the variable score using the
guidelines below. Enter sub-variable score at the bottom of p.2 of the Habitat Connectivity data form.
Variable
Score

Condition
Grade

Scoring Guidelines
Wetland losses are absent or negligible or there is no evidence to suggest the native landscape
within the HCE historically contained other wetland habitats

1.0 - 0.9

A
Reference
Standard

<0.9 - 0.8

B
Highly
Functioning

<0.8 - 0.7

C
Functioning

<0.7 - 0.6

D
Functioning
Impaired

Less than 60 to 25% of historical wetland habitat area within the HCE is still present
(more than 40 to 75% of habitat area lost).

<0.6

F
Nonfunctioning

Less than 25% of the historical wetland habitat area within the HCE still in existence (more than
70% of habitat lost).

Notes:

More than 80% of historical wetland habitat area within the HCE is still present
(less than 20% of habitat area lost).
80 to 60% of historical wetland habitat area within the HCE is still present
(20% to 40% of habitat area lost).

Variable 1: Habitat Connectivity p. 2
SV 1.2: Migration/Dispersal Barriers
This sub-variable is intended to rate the degree to which the AA has become isolated from existing neighboring wetland and riparian
habitat by artificial barriers that inhibit migration or dispersal of organisms. On the aerial photograph, identify the man-made barriers
within the HCE that intercede between the AA and surrounding wetlands and riparian areas, and identify them by type on the stressor
list. Score this variable based on the barriers’ impermeability to migration and dispersal and the amount of surrounding
wetland/riparian habitat they affect.

Rules for Scoring:
1. On the aerial photo, outline all existing wetland and riparian habitat areas within the HCE. This includes naturally
occurring habitats, as well as those purposefully created or induced by land use change.
2. Identify artificial barriers to dispersal and migration of organisms within the HCE that intercede between the AA and
surrounding habitats. Mark the stressors present with a check in the first column and describe the general nature,
severity and extent of each. List additional stressors in empty rows at the bottom of the table and explain.

Stressors = artificial barriers

3. Considering the composite effect of all of identified barriers to migration and dispersal (i.e., stressors), assign an
overall variable score using the scoring guidelines.

x
x
x
x

x

Stressors
Major Highway
Secondary Highway
Tertiary Roadway
Railroad
Bike Path
Urban Development
Agricultural Development
Artificial Water Body
Fence
Ditch or Aqueduct
Aquatic Organism Barriers

Variable
Score

Condition Grade

1.0 - 0.9

A
Reference Standard

<0.9 - 0.8

<0.8 - 0.7

<0.7 - 0.6

<0.6

B
Highly Functioning

C
Functioning

D
Functioning Impaired

F
Non-functioning

Havana Street
Railroad spur on the west side of Havana Street, and to the SE
Commercial, and light industrial area in Denver Metro Area

Concrete-lined ditch in northeast portion of study area

Scoring Guidelines
No appreciable barriers exist between the AA and other wetland and riparian habitats in the
HCE; or there are no other wetland and riparian areas in the HCE.
Barriers impeding migration/dispersal between the AA and up to 33% of surrounding
wetland/riparian habitat highly permeable and easily passed by most organisms. Examples
could include gravel roads, minor levees, ditches or barbed-wire fences. More significant
barriers (see "functioning category below) could affect migration to up to 10% of
surrounding wetland/riparian habitat.
Barriers to migration and dispersal retard the ability of many organisms/propagules to pass
between the AA and up to 66% of wetland/riparian habitat. Passage of organisms and
propagules through such barriers is still possible, but it may be constrained to certain times
of day, be slow, dangerous or require additional travel. Busy two-lane roads, culverted
areas, small to medium artificial water bodies or small earthen dams would commonly rate a
score in this range. More significant barriers (see "functioning impaired" category below)
could affect migration to up to 10% of surrounding wetland/riparian habitat.

Barriers to migration and dispersal preclude the passage of some types of
organisms/propagules between the AA and up to 66% of surrounding wetland/riparian
habitat. Travel of those animals which can potential negotiate the barrier are strongly
restricted and may include a high chance of mortality. Up to 33% of surrounding
wetland/riparian habitat could be functionally isolated from the AA.
AA is essentially isolated from surrounding wetland/riparian habitat by impermeable
migration and dispersal barriers. An interstate highway or concrete-lined water conveyance
canal are examples of barriers which would generally create functional isolation between
the AA and wetland/riparian habitat in the HCE.

SV 1.1 Score
SV 1.2 Score

Comments/description
I-70

0.58

Add SV 1.1 and 1.2
scores and divide by
two to calculate
variable score

Variable 1 Score

0.58

Variable 2: Contributing Area
The AA's Contributing Area is defined as the 250-meter-wide zone surrounding the perimeter of the AA. This variable is a
measure of the capacity of that area to support characteristic functions of high quality wetland habitat. Depending on its
condition, the contributing area can help maintain wetland condition or it can degrade it. Contributing Area condition is
evaluated by considering the AA's Buffer and its Surrounding Land Use. Buffers are strips or patches of more-or-less natural
upland and/or wetland habitat more than 5m wide. Buffers are contiguous with the AA boundary and they intercede between it
and more intensively used lands. The AA Buffer is characterized with three sub-variables: Buffer Condition, Buffer Extent, and
Average Buffer Width. The Surrounding Land Use Sub-variable considers changes within the Contributing Area that limit its
capacity to support characteristic wetland functions. Many of the acute, on-site effects of land use change in the Contributing
Area are specifically captured by Variables 3 - 8.

Rules for Scoring:
1. Delimit the Contributing Area on an aerial photograph as the zone within 250 meters of the outer boundary of the AA.
2. Evaluate and then rate the Buffer Condition sub-variable using the scoring guidelines. Record the score in the cell provided
on the datasheet.
3. Indicate on the aerial photograph zones surrounding the AA which have ≥5m of buffer vegetation and those which do not.
4. Calculate the percentage of the AA which has a Buffer and record the value where indicated on the data sheet.
5. Rate the Buffer Extent Sub-variable using the scoring guidelines.
6.Determine the average Buffer width by drawing a line perpendicularly from the AA boundary to the outer extent of the buffer
habitat. Measure line length and record its value on the data sheet. Repeat this process until a total of 8 lines have been
sampled.
7. Calculate the average buffer width and record value on the data form. Then determine the sub-variable score using the
scoring guidelines.
8.Score the Surrounding Land Use sub-variable by recording land use changes on the stressor list that affect the capacity of
the landscape to support characteristic wetland functioning.
9. Enter the lowest of the three Buffer sub-variable scores along with the Surrounding Land Use Sub-variable score in the
Contributing Area Variable scoring formula at the bottom of p. 2 of the data form. The Contributing Area Variable is the
average of the two sub-variable scores.

SV 2.1 - Buffer Condition
0.57 SV 2.1 - Buffer Condition Score

Subvariable Score

Condition Grade

Buffer Condition Scoring Guidelines

Reference
Standard

Buffer vegetation is predominately native vegetation, human-caused disturbance of the substrate is
not evident, and human visitation is minimal. Common examples: Wilderness areas, undeveloped
forest and range lands.

Highly
Functioning

Buffer vegetation may have a mixed native-nonnative composition, but characteristic structure and
complexity remain. Soils are mostly undisturbed or have recovered from past human disturbance.
Little or only low-impact human visitation. Buffers with higher levels of substrate disturbance may
be included here if the buffer is still able to maintain predominately native vegetation. Common
examples: Dispursed camping areas in national forests, common in wildland parks (e.g. State
Parks) and open spaces.

<0.8 - 0.7

Functioning

Buffer vegetation is substantially composed of non-native species. Vegetation structure may be
somewhat altered, such as by brush clearing. Moderate substrate distrbance and compaction
occurs, and small pockets of greater disturbance may exist. Common examples: City natural areas,
mountain hay meadows.

<0.7 - 0.6

Functioning
Impaired

Buffer vegetation is substantially composed of non-native species and vegetation structure has
been strongly altered by the complete removal of one or more strata. Soil disturbance and the
intensity of human visitation are generally high. Common examples: Open lands around resource
extraction sites (e.g., gravel mines), clear cut logging areas, ski slopes.

<0.6

Non-functioning

1.0 - 0.9

<0.9 - 0.8

Buffer is nearly or entirely absent.

SV 2.2 - Buffer Extent
0.00 Percent of AA with Buffer

0.55 SV 2.2 - Buffer Extent

Subvariable
Score

Condition Class

1.0 - 0.9

Reference Standard

90 - 100% of AA with Buffer

<0.9 - 0.8
<0.8 - 0.7
<0.7 - 0.6
<0.6

Highly Functioning
Functioning
Functioning Impaired
Non-functioning

70-90% of AA with Buffer

% Buffer Scoring Guidelines

51-69% of AA with Buffer
26-50% of AA with Buffer
0-25% of AA with Buffer

Variable 2: Contributing Area (p. 2)
SV 2.3 - Average Buffer Width
Buffer
Width (m)
Line #

0
1

0
2

Record measured buffer widths in the spaces below and average.

0
3

0
4

SV 2.3 - Average Buffer
Width Score

0.1

0
5

0
6

0
7

0
8

0
Avg. Buffer Width (m)

Subvariable
Score

Condition Grade

Buffer Width Scoring Guidelines

1.0 - 0.9

Reference Standard

Average Buffer width is 190-250m

<0.9 - 0.8

Highly Functioning

Average Buffer width is 101-189m

<0.8 - 0.7

Functioning

Average Buffer width is 31-100m

<0.7 - 0.6

Functioning Impaired

Average Buffer width is 6-30m

<0.6

Non-functioning

Average Buffer width is 0-5m

SV 2.4 - Surrounding Land Use

SV 2.4 - Surrounding
Land Use Score

Stressors = Land Use Changes

0.5

Stressors
Industrial/commercial
Urban
Residential
Rural
Dryland Farming
Intensive Agriculture
Orchards or Nurseries
Livestock Grazing
Transportation Corridor
Urban Parklands
Dams/impoundments
Artificial Water body

x
x

x

Catalog and characterize land use changes in the surrounding
landscape and score.

Comments/description
Hotels, restaurants, light-industrial, including CDOT maintenance facility
High Density development in Denver and Commerce City

Interstate 70 and Havana interchange

Physical Resource Extraction
Biological Resource Extraction

Variable
Score

Scoring Guidelines

Condition Grade

1.0 - 0.9

A
No appreciable land use change has been imposed Surrounding Landscape.
Reference Standard

<0.9 - 0.8

B
Highly Functioning

<0.8 - 0.7

C
Functioning

Surrounding Landscape has been subjected to a marked shift in land use, however, the land retains
much of its capacity to support natural wetland function and it is not an overt source of pollutants or
sediment. Moderate-intensity land uses such as dry-land farming, urban "green" corridors, or
moderate cattle grazing would commonly be placed within this scoring range.

<0.7 - 0.6

D
Functioning
Impaired

Land use changes within the Surrounding Landscape has been substantial including the a moderate
to high coverage (up to 50%) of impermeable surfaces, bare soil, or other artificial surfaces;
considerable in-flow urban runoff or fertilizer-rich waters common. Supportive capacity of the land
has been greatly diminished but not totally extinguished. Intensively logged areas, low-density
urban developments, some urban parklands and many cropping situations would commonly rate a
score within this range.

<0.6

F
Non-functioning

Buffer Score
(Lowest score)

(

0.1

+

Some land use change has occurred in the Surrounding Landscape, but changes have minimal
effect on the the landscape's capacity to support characteristic aquatic functioning, either because
land use is not intensive, for example haying, light grazing, or low intensity silviculture, or more
substantial changes occur in approximately less than 10% of the area.

The Surrounding Landscape is essentially comletely developed or is otherwise a cause of severe
ecological stress on wetland habitats. Commercial developments or highly urban landscapes
generally rate a score of less than 0.6.

Surrounding
Land Use

0.5

) ÷

2

=

Variable 2 Score

0.30

Variable 3: Water Source
TThis variable is concerned with up-gradient hydrologic connectivity. It is a measure of impacts to the AA's water source, including
the quantity and timing of water delivery, and the ability of source water to perform work such as sediment transport, erosion, soil
pore flushing, etc. To score this variable, identify stressors that alter the source of water to the AA, and record their presence on the
stressor list. Stressors can impact water source by depletion, augmentation, or alteration of inflow timing or hydrodynamics. This
variable is designed to assess water quantity, power and timing, not water quality. Water quality will be evaluated in Variable 7.

Scoring rules:
1. Use the stressor list and knowledge of the watershed to catalog type-specific impairments of the AA’s water source.
Mark the stressors present with a check in the first column and describe the general nature, severity and extent of
each. List additional stressors in empty rows at the bottom of the table and explain.
2. Considering the composite effect of stressors on the water source, rate the condition of this variable with the aid of
the scoring guidelines.

Stressors

Comments/description

Ditches or Drains (tile, etc.)
Dams
Diversions
Groundwater pumping

x

Draw-downs
Culverts or Constrictions

Culvert flowing from unknown source contributes to hydrology.

Point Source (urban, ind., ag.)
Non-point Source
Increased Drainage Area

x

Storm Drain/Urban Runoff
Impermeable Surface Runoff

I-70 interchange and surrounding commercial and industrial area

Irrigation Return Flows
Mining/Natural Gas Extraction
Transbasin Diversion
Actively Managed Hydrology

Variable
Score

Condition
Grade

1.0 - 0.9

A
Reference
Standard

<0.9 - 0.8

B
Highly
Functioning

<0.8 - 0.7

C
Functioning

<0.7 - 0.6

D
Functioning
Impaired

<0.6

F
Nonfunctioning

Depletion

Augmentation

Unnatural drawdown events minor, rare or nonexistent, very slight uniform depletion, or trivial
alteration of hydrodynamics.

Unnatural high-water events minor, rare or nonexistent, slight uniform increase in amount of
inflow, or trivial alteration of hydrodynamics.

Unnatural drawdown events occasional, short duration
and/or mild; or uniform depletion up to 20%; or mild to
moderate reduction of peak flows or capacity of water
to perform work.

Occasional unnatural high-water events, short in
duration and/or mild in intensity; or uniform
augmentation up to 20%; or mild to moderate
increase of peak flows or capacity of water to
perform work.

Unnatural drawdown events common and of mild to
moderate intensity and/or duration; or uniform
depletion up to 50%; or moderate to substantial
reduction of peak flows or capacity of water to perform
work.

Common occurrence of unnatural high-water
events, of a mild to moderate intensity and/or
duration; or uniform augmentation up to 50%; or
moderate to substantial increase of peak flows or
capacity of water to perform work.

Unnatural drawdown events occur frequently with a
moderate to high intensity and/or duration; or uniform
depletion up to 75%; or substantial reduction of peak
flows or capacity of water to perform work. Wetlands
with actively managed or wholly artificial
hydrology will usually score in this range or lower.

Common occurrence of unnatural high-water
events, some of which may be severe in nature or
exist for a substantial portion of the growing
season; or uniform augmentation more than 50%
or capacity of water to perform work. Wetlands
with actively managed or wholly artificial
hydrology will usually score in this range or
lower.

Water source diminished enough to threaten or
extinguish wetland hydrology in the AA.

Frequency, duration or magnitude of unnaturally
high-water great enough to change the
fundamental characteristics of the wetland.

Variable 3 Score

0.75

Variable 4: Water Distribution
TThis variable is concerned with hydrologic connectivity within the AA. It is a measure of alteration to the spatial distribution of
surface and groundwater within the AA. These alterations are manifested as local changes to the hydrograph and generally result
from geomorphic modifications within the AA. To score this variable, identify stressors within the AA that alter flow patterns and
impact the hydrograph of the AA, including localized increases or decreases to the depth or duration of the water table or surface
water.
Because the wetland’s ability to distribute water in a characteristic fashion is fundamentally dependent on the condition of its water
source, in most cases the Water Source variable score will define the upper limit Water Distribution score . For example, if
the Water Source variable is rated at 0.85, the Water Distribution score will usually have the potential to attain a maximum score of
0.85. Additional stressors within or outside the lower end of the AA effecting water distribution (e.g., ditches and levees) will reduce
the score from the maximum value.

Scoring rules:
1. Identify impacts to the natural distribution of water throughout the AA and catalog them in the stressor table.
2. Considering all of the stressors identified, assign an overall variable score using the scoring guidelines. In most
cases, the Water Source variable score will set the upper limit for the Water Distribution score.

x

Stressors

Comments/description

Alteration of Water Source

See variable 3: water source

Ditches
Ponding/Impoundment
Culverts
Road Grades
Channel Incision/Entrenchment
Hardened/Engineered Channel
Enlarged Channel
Artificial Banks/Shoreline
Weirs
Dikes/Levees/Berms
Diversions
Sediment/Fill Accumulation

Variable Score

1.0 - 0.9

<0.9 - 0.8

<0.8 - 0.7

<0.7 - 0.6

<0.6

Condition Grade

Non-riverine

Little or no alteration has been made to the
way in which water is distributed throughout
A
Reference Standard the wetland. AA maintains a natural
hydrologic regime.

Riverine
Natural active floodplain areas flood on a
normal recurrence interval. No evidence of
alteration of flooding and subirrigation duration
and intensity.

B
Highly Functioning

Less than 10% of the AA is affected by in situ
hydrologic alteration; or more widespread
impacts result in less than a 2 in. (5 cm)
change in mean growing season water table
elevation.

Channel-adjacent areas have occasional
unnatural periods of drying or flooding; or
uniform shift in the hydrograph less than
typical root depth.

C
Functioning

Between 10 and 33% of the AA is affected by
in situ hydrologic alteration; or more
widespread impacts result in a 4 in. (5 cm) or
less change in mean growing season water
table elevation.

In channel-adjacent area, periods of drying or
flooding are common; or uniform shift in the
hydrograph near root depth.

33 to 66% of the AA is affected by in situ
Adjacent to the channel, unnatural periods of
drying or flooding are the norm; or uniform
hydrologic alteration; or more widespread
impacts result in a 6 in. (15 cm) or less change shift in the hydrograph greater than root depth.
D
in mean growing season water table elevation.
Functioning Impaired
Water table behavior must still meet
jurisdictional criteria to merit this rating.

F
Non-functioning

More than 66% of the AA is affected by
Historical active floodplain areas are almost
hydrologic alteration which changes the
never wetted from overbank flooding, and/or
fundamental functioning of the wetland
groundwater infiltration is effectively cut off.
system, generally exhibited as a conversion to
upland or deep water habitat.

Variable 4 Score

0.75

Variable 5: Water Outflow
TThis variable is concerned with down-gradient hydrologic connectivity and the flow of water and water-borne materials and energy
out of the AA. In particular it illustrates the degree to which the AA can support the functioning of down-gradient habitats. It is a
measure of impacts that affect the hydrologic outflow of water including the passage of water through its normal low- and high-flow
surface outlets, infiltration/groundwater recharge, and the energetic characteristics of water delivered to dependent habitats. In
some cases, alteration of evapotranspiration rates may be significant enough of a factor to consider in scoring. Score this variable
by identifying stressors that impact the means by which water is exported from the AA. To evaluate this variable focus on how
water, energy and associated materials are exported out of the AA and their ability it support down-gradient habitats in a manner
consistent with their HGM (regional) subclass.
Because the wetland’s ability to export water and materials in a characteristic fashion is to a very large degree dependent the
condition of its water source, as with the Water Distribution variable, in most cases the Water Source variable score will define
the upper limit Water Outflow score .

Scoring rules:
1. Identify impacts to the natural outflow of water from the AA and catalog them in the stressor table.

x

2.Considering all of the stressors identified, assign an overall variable score using the scoring guidelines. Take in to
account the cumulative effect of stressors on the wetland's ability to export water and water-borne materials. In most
cases the Water Source variable will set the upper limit for the Water Outflow score.

Stressors

Comments/description

Alteration of Water Source

See variable 3: water source

Ditches
Dikes/Levees
Road Grades
Culverts
Diversions
Constrictions
Channel Incision/Entrenchment
Hardened/Engineered Channel
Artificial Stream Banks
Weirs
Confined Bridge Openings

Variable
Score

Condition Grade

1.0 - 0.9

A
Reference Standard

<0.9 - 0.8

B
Highly Functioning

<0.8 - 0.7

C
Functioning

<0.7 - 0.6

D
Functioning Impaired

<0.6

F
Non-functioning

Scoring Guidelines
Stressors have little to no effect on the magnitude, timing or hydrodynamics of the AA water
outflow regime.
High- or low-water outflows are mildly to moderately affected, but at intermediate ("normal")
levels flow continues essentially unaltered in quantity or character.
High- or low-water outflows are moderately affected, mild alteration of intermediate level
outflow occurs; or hydrodynamics moderately affected.
Outflow at all stages is moderately to highly impaired resulting in persistent flooding of
portions of the AA or unnatural drainage; or outflow hydrodynamics severely disrupted.
The natural outflow regime is profoundly impaired. Down-gradient hydrologic connection
severed or nearly so. Alterations may cause widespread unnatural persistent flooding or
dewatering of the wetland system.

Variable 5 Score

0.75

Variable 6: Geomorphology
This variable is a measure of the degree to which the geomorphic setting has been altered within the AA. Changes to the surface
configuration and natural topography constitute stressors. Such stressors may be observed in the form of fill, excavation, dikes,
sedimentation due to absence of flushing floods, etc. In riverine systems, geomorphic changes to the stream channel should be
considered if the channel is within the AA (i.e, small is size). Alterations may involve the bed and bank (substrate embeddedness or
morphological changes), stream instability, and stream channel reconfiguration. Geomorphic changes are usually ultimately manifested as
changes to wetland surface hydrology and water relations with vegetation. Geomorphic alterations can also directly affect soil properties,
such as near-surface texture, and the wetland chemical environment such as the redox state or nutrient composition in the rooting zone. In
rating this variable, do not include these resultant effects of geomorphic change; rather focus on the physical impacts within the
footprint of the alteration within the AA – For example, the width and depth of a ditch or the size of a levee within the AA would
describe the extent of the stressors. The secondary effects of geomorphic change are addressed by other variables. All alterations to
geomorphology should be evaluated including small-scale impacts such as pugging, hoof sheer, and sedimentation which can be
significant but not immediately obvious.

Scoring Rules:
1. Identify impacts to geomorphological setting and topography within the AA and record them on the stressor checklist.
2.Considering all of the stressors identified, assign an overall variable score using the scoring guidelines.

Stressors

Comments

Dredging/Excavation/Mining
Fill, including dikes, road grades, etc.

General

Grading
Compaction
Plowing/Disking
Excessive Sedimentation
Dumping
Hoof Shear/Pugging
Aggregate or Mineral Mining
Sand Accumulation

Channels Only

Channel Instability/Over Widening
Excessive Bank Erosion
Channelization
Reconfigured Stream Channels
Artificial Banks/Shoreline
Beaver Dam Removal
Substrate Embeddedness
Lack or Excess of Woody Debris

Variable Score

Condition
Grade

Scoring Guidelines

1.0 - 0.9

A
Reference
Standard

<0.9 - 0.8

B
Highly
Functioning

Alterations to topography result in small but detectable changes to habitat conditions in some or all of the
AA; or more severe impacts exist but affect less than 10% of the AA.

<0.8 - 0.7

C
Functioning

Changes to AA topography may be pervasive but generally mild to moderate in severity. May include
patches of more significant habitat alteration; or more severe alterations affect up to 20 % of the AA.

<0.7 - 0.6

D
Functioning
Impaired

At least one important surface type or landform has been eliminated or created; microtopography has been
strongly impacted throughout most or all of the AA; or more severe alterations affect up to 50% of the AA.
Evidence that widespread diminishment or alteration of native plant community exist due to physical habitat
alterations. Most incidentally created wetland habitat such as that created by roadside ditches and the like
would score in this range or lower.

<0.6

F
Nonfunctioning

Pervasive geomorphic alterations have caused a fundamental change in site character and functioning,
commonly resulting in a conversion to upland or deepwater habitat.

Topography essentially unaltered from the natural state, or alterations appear to have a minimal effect on
wetland functioning and condition. Patch or microtopographic complexity may be slightly altered, but native
plant communities are still supported.

Variable 6
Score

0.85

Variable 7: Water and Soil Chemical Environment
This variable concerns the chemical environment of the soil and water media within the AA, including pollutants, water and soil
characteristics. The origin of pollutants may be within or outside the AA. Score this variable by listing indicators of chemical stress in
the AA. Consider point source and non-point sources of pollution, as well as mechanical or hydrologic changes that alter the chemical
environment. Because water quality frequently cannot be inferred directly, the presence of stressors is often identified by the presence
of indirect indicators. Five sub-variables are used to describe the Water and Soil Chemical Environment: Nutrient
Enrichment/Eutrophication/Oxygen; Sedimentation/Turbidity; Toxic Contamination/pH; Temperature; and Soil Chemistry and Redox
Potential. Utilization of web-based data mining tools is highly recommended to help inform and support variable scores.

Scoring rules:
1. Stressors are grouped into sub-variables which have a similar signature or set of causes.
2. Use the indicator list to identify each stressor impacting the chemical environment of the AA.
3. For each sub-variable, determine its score using the scoring guideline table provided on the second page of the scoring
sheet. Scoring sub-variables is carried out in exactly the same way as normal variable scoring.
-If the AA is part of a water body that is recognized as impaired or recommended for TMDL development for one of the
factors, then score that sub-variable 0.65 or lower.
4. Transcribe sub-variable scores to the following variable scoring page and compute the sum.
5. The lowest sub-variable score sets the letter grade range. The composite of sub-variables influences the score within
that range.

Sub-variable
SV 7.1
Nutrient Enrichment/
Eutrophication/
Oxygen (D.O.)

Stressor Indicator

Comments

Livestock
Agricultural Runoff
Septic/Sewage
Excessive Algae or Aquatic Veg.

Subvariable
Score

0.80

Cumulative Watershed NPS
CDPHE Impairment/TMDL List
Excessive Erosion
Excessive Deposition
Fine Sediment Plumes

SV 7.2
Sedimentation/
Turbidity

Agricultural Runoff
Excessive Turbidity

0.80

Nearby Construction Site
Cumulative Watershed NPS
CDPHE Impairment/TMDL List
Recent Chemical Spills
Nearby Industrial Sites

x

Distribution center uphill to SE

Road Drainage/Runoff
Livestock
Agricultural Runoff

SV 7.3
Toxic contamination/
pH

Storm Water Runoff
Fish/Wildlife Impacts

0.60

Vegetation Impacts
Cumulative Watershed NPS
Acid Mine Drainage
Point Source Discharge
CDPHE Impairment/TMDL List
Metal staining on rocks and veg.
Excessive Temperature Regime
Lack of Shading

SV 7.4
Temperature

Reservoir/Power Plant Discharge
Industrial Discharge

0.80

Cumulative Watershed NPS
CDPHE Impairment/TMDL List
Unnatural Saturation/Desaturation

SV 7.5
Soil chemistry/
Redox potential

Mechanical Soil Disturbance
Dumping/introduced Soil
CDPHE Impairment/TMDL List

0.80

Variable 7: Water and Soil Chemical Environment p.2
Sub-variable Scoring Guidelines
Scoring Guidelines

Variable Score

Condition Class

1.0 - 0.9

A
Reference Standard

<0.9 - 0.8

B
Highly Functioning

<0.8 - 0.7

C
Functioning

Stress indicators present at mild to moderate levels, or otherwise not occurring in more
than 33% of the AA.

<0.7 - 0.6

D
Functioning Impaired

Stress indicators present at moderate to high levels, or otherwise not occurring in more
than 66% of the AA

<0.6

F
Non-functioning

Stress indicators strongly evident throughout the AA at levels which apparently alter the
fundamental chemical environment of the wetland system

Stress indicators not present or trivial.
Stress indicators scarcely present and mild, or otherwise not occurring in more than
10% of the AA.

0.80

+

0.80

+

0.60

+

0.80

Sum of Sub-variable
Scores

Soil chemistry/
Redox potential

Temperature

Toxic contamination/
pH

Sedimentation/
Turbidity

Nutrient enrichment/
Eutrophication/
Oxygen (D.O.)

Input each sub-variable score from p. 1 of the V7 data form and calculate the sum.

+

0.80

3.80

=

Use the table to score the Chemical Environment Variable circling the applicable scoring rules.
Variable
Score

Scoring Rules

Condition
Grade

Single Factor

Composite Score

1.0 - 0.9

A
Reference
Standard

No single factor scores < 0.9

The factor scores sum > 4.5

<0.9 - 0.8

B
Highly
Functioning

Any single factor scores ≥ 0.8 but < 0.9

The factor scores sum >4.0 but ≤4.5

<0.8 - 0.7

C
Functioning

Any single factor scores ≥ 7.0 but < 0.8

The factor scores sum >3.5 but ≤ 4.0

<0.7 - 0.6

D
Functioning
Impaired

Any single factor scores ≥ 0.6 but <0.7

The factor scores sum >3.0 but ≤3.5

< 0.6

F
Nonfunctioning

Any single factor scores < 0.6

The factor scores sum < 3.0

Variable 7 Score

0.78

Variable 8: Vegetation Structure and Complexity
This variable is a measure of the condition of the wetland's vegetation relative to its native state. It particularly focuses on the wetland's
ability to perform higher-order functions such as support of wildlife populations, and influence primary functions such as flood-flow
attenuation, channel stabilization and sediment retention. Score this variable by listing stressors that have affected the structure, diversity,
composition and cover of each vegetation stratum that would normally be present in the HGM (regional) subclass being assessed. For this
variable, stressor severity is a measure of how much each vegetation stratum differs functionally from its natural condition or from the
natural range of variability exhibited the HGM subclass or regional subclass. This variable has four sub-variables, each corresponding to a
stratum of vegetation: Tree Canopy; Shrub Layer; Herbaceous Layer; and Aquatics.

Rules for Scoring:
1. Determine the number and types of vegetation layers present within the AA. Make a judgment as to whether additional
layers were historically present using direct evidence such as stumps, root wads or historical photographs. Indirect
evidence such as local knowledge and expert opinion can also be used in this determination.
2. Do not score vegetation layers that would not normally be present in the wetland type being assessed.
3. Estimate and record the current coverage of each vegetation layer at the top of the table.
4. Record the Reference Standard or expected percent coverage of each vegetation layer to create the sub-variable
weighting factor. The condition of predominant vegetation layers has a greater influence on the variable score than do
minor components.
5. Enter the percent cover values as decimals in the row of the stressor table labeled " Reference/expected Percent
Cover of Layer". Note, percentages will often sum to more than 100% (1.0).
6. Determine the severity of stressors acting on each individual canopy layers, indicating their presence with checks in
the appropriate boxes of the stressor table. The difference between the expected and observed stratum coverages is
one measure of stratum alteration.
7. Determine the sub-variable score for each valid vegetation layer using the scoring guidelines on the second page of
the scoring sheet. Enter each sub-variable score in the appropriate cell of the row labeled "Veg. Layer Sub-variable
Score". If a stratum has been wholly removed score it as 0.5.
8. Multiply each layer's Reference Percent Cover of Layer score by its Veg. Layer Sub-variable scores and enter the
products in the labled cells. These are the weighted sub-variable scores. Individually sum the Reference Percent Cover
of Layer and Weighted Sub-variables scores.
9. Divide the sum of "Veg. Layer Sub-variable Scores" by the total coverage of all layers scored. This product is the
Variable 8 score. Enter this number in the labeled box at the bottom of this page.

Vegetation Layers
Current % Coverage of
Layer
Stressor

Tree

x

x

Shrub

Herb

Comments

Aquatic

Noxious Weeds
Exotic/Invasive spp.
Tree Harvest
Brush Cutting/Shrub Removal

Livestock Grazing
Excessive Herbivory
Mowing/Haying
Herbicide
Loss of Zonation/Homogenization

Dewatering
Over Saturation
DIFFERENCE BETWEEN
CURRENT COVERAGE AND
REFERENCE/EXPECTED

0

Reference/Expected %
Cover of Layer

x

0.8

0.8

+ 0.32 + 0.80 +

=

1.4

x

÷

See sub-variable scoring
guidelines on following page

=

=
Weighted Sub-variable
Score

x

=

x
Veg. Layer Subvariable Score

=

+ 0.40 + 1.00 +

=

1.12

Variable 8 Score

0.80

Variable 8: Vegetation Structure and Complexity p. 2
Sub-variable 8 Scoring Guidelines:
Based on the list of stressors identified above, rate the severity of their cumulative effect on vegetation structure and complexity for each
vegetation layer.
Variable Score

Condition
Grade

Scoring Guidelines

1.0 - 0.9

A
Reference
Standard

Stressors not present or with an intensity low enough as to not detectably affect the structure, diversity
or composition of the vegetation layer.

<0.9 - 0.8

B
Highly
Functioning

Stressors present at intensity levels sufficient to cause detectable, but minor, changes in layer
composition. Stress related change should generally be less than 10% for any given attribute (e.g.,
10% cover of invasive, 10% reduction in richness or cover) if the stressor is evenly distributed
throughout the wetland. Stress related change could be as high as 33% for a given attribute if
stressors are confined to patches comprising less than 10% of the wetland.

<0.8 - 0.7

C
Functioning

Stressors present with enough intensity to cause significant changes in the character of vegetation,
including alteration of layer coverage, structural complexity and species composition. The vegetation
layer retains its essential character though. AA's with a high proportion of non-native grasses will
commonly fall in this class. Stress related change should generally be less than 33% for any given
attribute (e.g., 33% cover of invasive, 33% reduction in richness or cover) if the stressor is evenly
distributed throughout the wetland. Stress related change could be as much as 66% for a given
attribute if stressors are confined to patches comprising less than 25% of the wetland.

<0.7 - 0.6

D
Functioning
Impaired

Stressor intensity severe enough to cause profound changes to the fundamental character of the
vegetation layer. Stress-related change should generally be less than 66% for any given attribute (e.g.,
66% cover of invasive, 66% reduction in richness or cover) if the stressor is evenly distributed
throughout the wetland. Stress related change could be as much as 80% of a given attribute if
stressors are confined to patches comprising less than 50% of the wetland.

<0.6

F
Nonfunctioning

Vegetation layer has been completely removed or altered to the extent that is no longer comparable to
the natural structure, diversity and composition.

FACWet Score Card
Scoring Procedure:
1. Transcribe variable scores from each variable data sheet to the corresponding cell in the variable score table.
2. In each Functional Capacity Index (FCI) equation, enter the corresponding variable scores in the equation cells. Do not enter values in
the crossed cells lacking labels.
3. Add the variable scores to calculate the total functional points achieved for each function.
4. Divide the total functional points achieved by the functional points possible. The typical number of total points possible is provided,
however, if a variable is added or subtracted to FCI equation the total possible points must be adjusted.
5. Calculate the Composite FCI, by adding the FCI scores and dividing by the total number of functions scored (usually 7).
6. If scoring is done directly in the Excel spreadsheet, all values will be transferred and calculated automatically.

Abiotic and Biotic
Habitat

Hydrology

Buffer &
Landscape
Context

VARIABLE SCORE TABLE
Variable 1:

Habitat Connectivity (Connect)

0.58

Variable 2:

Contributing Area (CA)

0.30

Variable 3:

Water Source (Source)

0.75

Variable 4:

Water Distribution (Dist)

0.75

Variable 5:

Water Outflow (Outflow)

0.75

Variable 6:

Geomorphology (Geom)

0.85

Variable 7:

Chemical Environment (Chem)

0.78

Variable 8:

Vegetation Structure and Complexity (Veg)

0.80

Functional Capacity Indices
Total
Functional
Points

Function 1 -- Support of Characteristic Wildlife Habitat
V1connect +
V2CA
+ (2 x V8veg)

0.58

+

0.30

+

1.60

+

FCI

+

=

2.48

÷ 4 =

0.62

0.78

+

=

6.88

÷ 9 =

0.76

V6geom

+
+

=

6.45

÷ 9 =

0.72

+

Function 2 -- Support of Characteristic Fish/aquatic Habitat
(3 x V3source) + (2 x V4dist) + (2 x V5outflow) +
V6geom
+ V7chem

2.25

+

1.50

+

1.50

+

0.85

+

Function 3 -- Flood Attenuation
V2CA
+ (2 x V3source) + (2 x V4dist) + (2 x V5outflow) +

0.30

+

1.50

+

1.50

+

1.50

+

0.85

V8veg

0.80

Function 4 -- Short- and Long-term Water Storage
V3source
V6geom
+ (2 x V4dist) + (2 x V5outflow)

0.75

+

1.50

+

1.50

+

Function 5 -- Nutrient/Toxicant Removal
(2 x V2CA) + (2 x V4dist) +
V6geom

0.60

+

1.50

+

0.85

+

+

=

4.60

÷ 6 =

0.77

0.78 +

+

=

3.73

÷ 6 =

0.62

+

=

3.60

÷ 5 =

0.72

+ (2 x V8veg)
+
1.60
+

=

5.31

÷ 7 =

0.76

0.85
V7chem

+

Function 6 -- Sediment Retention/Shoreline Stabilization
V2CA
+ (2 x V6geom) + (2 x V8veg)

0.30

+

1.70

+

1.60

+

+

Function 7 -- Production Export/Food Chain Support
V1connect + (2 x V5outflow) +
V6geom
V7chem
+

0.58

+

1.50

+

0.85

+

0.78

Sum of Individual FCI Scores
Divide by the Number of Functions Scored

Composite FCI Score

4.97
÷7
0.71

FACWet Version 3.0
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ADMINISTRATIVE CHARACTERIZATION
Date of
Evaluation: 7/11/2013

General Information
Site Name or ID:

WL-1

Project Name:

I-70 Bridge over Havana Street
CDOT

404 or Other Permit
Application #:

Applicant Name:
Elly Weber

Evaluator's professional position and
organization:

Evaluator Name(s):

Biologist, Pinyon Environmental

Location Information:
Site Coordinates
(Decimal Degrees, e.g.,
38.85, -104.96):

Geographic
Datum Used
(NAD 83):

39.774947°, -104.863140°

Inside interchange of Havana Street and I-70, southeast quadrant

Associated stream/water body
name:
USGS Quadrangle
Map:

Montbello

Sub basin Name (8
digit HUC):

10190003

N/A

Wetland
Ownership:

Mitigation Site

1:24,000

1:100,000

Other

1:

CDOT

Purpose of
Evaluation
(check all
applicable):

Mitigation; Pre-construction
Mitigation; Post-construction
Monitoring
Other (Describe)

Intent of Project: (Check all applicable)

Enhancement

Restoration

Total Size of Wetland Involved:
0.0119 ac.

Creation

x Measured
Estimated

Assessment Area (AA) Size (Record

Characteristics or Method used for
AA boundary determination:

N/A

x Potentially Impacted Wetlands

(Check applicable box)

Area, check appropriate box. Additional spaces are
used to record acreage when more than one AA is
included in a single assessment)

x

(Circle one)

x Project Wetland

(Record Area, Check and Describe
Measurement Method Used)

Stream Order:
Map Scale:

Project Information:

Notes:

5293

Elevation

Location Information:

This evaluation is
being performed at:

NAD 83

x Measured

ac.

ac.

ac.

ac.

Estimated

ac.

ac.

ac.

ac.

0.0119 ac.

The AA boundary is the boundary of the wetland located wholly within the AOI.

WL-1 is in a low spot in the interchange, east of Havana Street, south of I-70.

ECOLOGICAL DESCRIPTION 1
Special Concerns

Check all that apply

Organic soils including Histosols or Histic Epipedons are
present in the AA (i.e., AA includes core fen habitat).

Federally threatened or endangered species are
SUSPECTED to occur in the AA?

Project will directly impact organic soil portions of the AA
including areas possessing either Histosol soils or histic
epipedons.
Organic soils are known to occur anywhere within the
contiguous wetland of which the AA is part.

Species of concern according to the Colorado Natural
Heritage (CNHP) are known to occur in the AA?

The wetland is a habitat oasis in an otherwise dry or
urbanized landscape?

The site is located within a potential conservation area
or element occurrence buffer area as determined by
CNHP?

Federally threatened or endangered species are KNOWN to
occur in the AA? List Below.

Other special concerns (please describe)

HYDROGEOMORPHIC SETTING
AA wetland maintains its fundamental natural hydrogeomorphic characteristics
AA wetland has been subject to change in HGM classes as a result of anthropogenic modification
If the above is checked, please describe the original wetland type if discernable using the table below.
AA wetland was created from an upland setting.

Current Conditions

Describe the hydrogeomorphic setting of the wetland by circling all conditions
that apply.

Water source

Surface flow

Groundwater

Precipitation

Hydrodynamics

Unidirectional

Vertical

Bi-directional

Wetland Gradient
# Surface Inlets
HGM Setting

0 - 2%
Over-bank

# Surface Outlets
Geomorphic
Setting (Narrative
Description. Include
approx. stream order for
riverine)

HGM class

2-4%
0

0

4-10%
1

1

>10%

2
2

Unknown

3
3

>3
>3

This wetland is a depressional wetland formed in a low spot that collects surface
water drainage in the I-70 and Havana interchange.
Riverine

Slope

Depressional

Lacustrine

Precipitation

Unknown

Historical Conditions
Water source
Hydrodynamics
Previous
Geomorphic Setting
wetland typology

(Narrative Description)

Previous HGM
Class

Surface flow

Groundwater

Unidirectional

Vertical

This wetland has presumably not changed since its formation.
Riverine

Slope

Notes (include information on the AA's HGM subclass and regional subclass):

Depressional

Lacustrine

ECOLOGICAL DESCRIPTION 2
Vegetation Habitat Description

US FWS habitat classification according as reported in Cowardin et al. (1979).

System

Subsystem

Class

Subclass

Water Regime

Palustrine

Palustrine

EM

Rooted vascular

E

Floating vascular;
Rooted vascular;
Algal; Persistent;
Non-Persistent;
Broad-leaved deciduous;
Needle-leaved evergreen;
Cobble - gravel;
Sand; Mud;
Organic

Examples
Temporarily flooded(A);
Saturated(B);
Seasonally flooded(C);
Seas.-flood./sat.(E);
Semi-Perm. flooded(F);
Intermittently exposed(G);
Artificially flooded(K);
Sat./semiperm./Seas. (Y);
Int. exposed/permenant(Z)

Lacustrine

Littoral;

Palustrine

Palustrine

Riverine

Lower perennial;
Upper perennial;
Intermittent

Site Map
Scale: 1 sq. =

See Figure 3

Limnoral
Rock Bot. (RB)
Uncon Bottom(UB)
Aquatic Bed(AB)
Rocky Shore(RS)
Uncon Shore(US)
Emergent(EM)
Shrub-scrub(SS)
Forested (FO)

Other Modifiers

% AA
100

Hypersaline(7) ;
Eusaline(8);
Mixosaline(9); Fresh(0);
Acid(a); Circumneutral(c);
Alkaline/calcareous(i);
Organic(g); Mineral(n);
Beaver(b); Partially
Drained/ditched(d);
Farmed(f);
Diked/impounded(h);
Artificial Substrate(r);
Spoil(s); Excavated(x)

Draw a sketch map of the site including relevant portions of the wetland, AA boundary, structures, habitat classes,
and other significant features.

Variable 1: Habitat Connectivity
The Habitat Connectivity Variable is described by two sub-variables – Neighboring Wetland and Riparian Habitat Loss and Barriers to
Migration and Dispersal. These sub-variables were treated as independent variables in FACWet Version 2.0. The merging of these
variables makes their structure more consistent with that of other composite variables in FACWet. The new variable configuration also
makes this landscape variable more accurately reflect the interactions amongst aquatic habitats in Colorado’s agricultural and urbanized
landscapes, which have a naturally low density of wetlands. The two Habitat Connectivity Sub-variables are scored in exactly the same
manner as their FACWet 2.0 counterparts, as described below. The Habitat Connectivity Variable score is simply the arithmetic average of
the two sub-variable scores which is entered on the second page of the Variable 1 data form. If there is little or no wetland or riparian
habitat in the Habitat Connectivity Envelope (defined below), then Sub-variable 1.1 is not scored.

SV 1.1 - Neighboring Wetland and Riparian Habitat Loss
(Do not score if few or no wetlands naturally exist in the HCE)
This sub-variable is a measure of how isolated from other naturally-occurring wetlands or riparian habitat the AA has become as the result
of habitat destruction. To score this sub-variable, estimate the percent of naturally-occurring wetland/riparian habitat that has been lost (by
filling, draining, development, or whatever means) within the 500-meter-wide belt surrounding the AA. This zone is called the Habitat
Connectivity Envelope (HCE). In most cases the evaluator must use best professional judgment to estimate the amount of natural wetland
loss. Historical photographs, National Wetland Inventory (NWI) maps, hydric soil maps can be helpful in making these determinations.
Floodplain maps are especially valuable in river-dominated regions, such as the Front Range urban corridor. Evaluation of landforms and
habitat patterns in the context of perceivable land use change is used to steer estimates of the amount of wetland loss within the HCE.

Rules for Scoring:
1. On the aerial photo, create a 500 m perimeter around the AA.
2. The area within this perimeter is the Habitat Connectivity Envelope (HCE).
3. Within the HCE, outline the current extent of naturally occurring wetland and riparian habitat. Do not include
habitats such as excavated ponds or reservoir induced fringe wetlands.
4. Outline the historical extent of wetland and riparian habitats (i.e., existing natural wetlands plus those that
have been destroyed).
- Use your knowledge of the history of the area and evident land use change to identify where habitat
losses have occurred. Additional research can be utilized to increase the accuracy of this estimate including
consideration of floodplain maps, historical aerial photographs, soil maps, etc.
5. Calculate the area of existing and historical wetlands. Divide the area of existing wetland by the total
amount of existing and historical wetland and riparian habitat, and determine the variable score using the
guidelines below. Enter sub-variable score at the bottom of p.2 of the Habitat Connectivity data form.
Variable
Score

Condition
Grade

Scoring Guidelines
Wetland losses are absent or negligible or there is no evidence to suggest the native landscape
within the HCE historically contained other wetland habitats

1.0 - 0.9

A
Reference
Standard

<0.9 - 0.8

B
Highly
Functioning

<0.8 - 0.7

C
Functioning

<0.7 - 0.6

D
Functioning
Impaired

Less than 60 to 25% of historical wetland habitat area within the HCE is still present
(more than 40 to 75% of habitat area lost).

<0.6

F
Nonfunctioning

Less than 25% of the historical wetland habitat area within the HCE still in existence (more than
70% of habitat lost).

Notes:

More than 80% of historical wetland habitat area within the HCE is still present
(less than 20% of habitat area lost).
80 to 60% of historical wetland habitat area within the HCE is still present
(20% to 40% of habitat area lost).

Variable 1: Habitat Connectivity p. 2
SV 1.2: Migration/Dispersal Barriers
This sub-variable is intended to rate the degree to which the AA has become isolated from existing neighboring wetland and riparian
habitat by artificial barriers that inhibit migration or dispersal of organisms. On the aerial photograph, identify the man-made barriers
within the HCE that intercede between the AA and surrounding wetlands and riparian areas, and identify them by type on the stressor
list. Score this variable based on the barriers’ impermeability to migration and dispersal and the amount of surrounding
wetland/riparian habitat they affect.

Rules for Scoring:
1. On the aerial photo, outline all existing wetland and riparian habitat areas within the HCE. This includes naturally
occurring habitats, as well as those purposefully created or induced by land use change.
2. Identify artificial barriers to dispersal and migration of organisms within the HCE that intercede between the AA and
surrounding habitats. Mark the stressors present with a check in the first column and describe the general nature,
severity and extent of each. List additional stressors in empty rows at the bottom of the table and explain.

Stressors = artificial barriers

3. Considering the composite effect of all of identified barriers to migration and dispersal (i.e., stressors), assign an
overall variable score using the scoring guidelines.

x
x
x
x

x

Stressors
Major Highway
Secondary Highway
Tertiary Roadway
Railroad
Bike Path
Urban Development
Agricultural Development
Artificial Water Body
Fence
Ditch or Aqueduct
Aquatic Organism Barriers

Variable
Score

Condition Grade

1.0 - 0.9

A
Reference Standard

<0.9 - 0.8

<0.8 - 0.7

<0.7 - 0.6

<0.6

B
Highly Functioning

C
Functioning

D
Functioning Impaired

F
Non-functioning

Havana Street
Railroad spur on the west side of Havana Street, and to the SE
Commercial, and light industrial area in Denver Metro Area

Concrete-lined ditch in northeast portion of study area

Scoring Guidelines
No appreciable barriers exist between the AA and other wetland and riparian habitats in the
HCE; or there are no other wetland and riparian areas in the HCE.
Barriers impeding migration/dispersal between the AA and up to 33% of surrounding
wetland/riparian habitat highly permeable and easily passed by most organisms. Examples
could include gravel roads, minor levees, ditches or barbed-wire fences. More significant
barriers (see "functioning category below) could affect migration to up to 10% of
surrounding wetland/riparian habitat.
Barriers to migration and dispersal retard the ability of many organisms/propagules to pass
between the AA and up to 66% of wetland/riparian habitat. Passage of organisms and
propagules through such barriers is still possible, but it may be constrained to certain times
of day, be slow, dangerous or require additional travel. Busy two-lane roads, culverted
areas, small to medium artificial water bodies or small earthen dams would commonly rate a
score in this range. More significant barriers (see "functioning impaired" category below)
could affect migration to up to 10% of surrounding wetland/riparian habitat.

Barriers to migration and dispersal preclude the passage of some types of
organisms/propagules between the AA and up to 66% of surrounding wetland/riparian
habitat. Travel of those animals which can potential negotiate the barrier are strongly
restricted and may include a high chance of mortality. Up to 33% of surrounding
wetland/riparian habitat could be functionally isolated from the AA.
AA is essentially isolated from surrounding wetland/riparian habitat by impermeable
migration and dispersal barriers. An interstate highway or concrete-lined water conveyance
canal are examples of barriers which would generally create functional isolation between
the AA and wetland/riparian habitat in the HCE.

SV 1.1 Score
SV 1.2 Score

Comments/description
I-70

0.58

Add SV 1.1 and 1.2
scores and divide by
two to calculate
variable score

Variable 1 Score

0.58

Variable 2: Contributing Area
The AA's Contributing Area is defined as the 250-meter-wide zone surrounding the perimeter of the AA. This variable is a
measure of the capacity of that area to support characteristic functions of high quality wetland habitat. Depending on its
condition, the contributing area can help maintain wetland condition or it can degrade it. Contributing Area condition is
evaluated by considering the AA's Buffer and its Surrounding Land Use. Buffers are strips or patches of more-or-less natural
upland and/or wetland habitat more than 5m wide. Buffers are contiguous with the AA boundary and they intercede between
it and more intensively used lands. The AA Buffer is characterized with three sub-variables: Buffer Condition, Buffer Extent,
and Average Buffer Width. The Surrounding Land Use Sub-variable considers changes within the Contributing Area that limit
its capacity to support characteristic wetland functions. Many of the acute, on-site effects of land use change in the
Contributing Area are specifically captured by Variables 3 - 8.

Rules for Scoring:
1. Delimit the Contributing Area on an aerial photograph as the zone within 250 meters of the outer boundary of the AA.
2. Evaluate and then rate the Buffer Condition sub-variable using the scoring guidelines. Record the score in the cell
provided on the datasheet.
3. Indicate on the aerial photograph zones surrounding the AA which have ≥5m of buffer vegetation and those which do not.
4. Calculate the percentage of the AA which has a Buffer and record the value where indicated on the data sheet.
5. Rate the Buffer Extent Sub-variable using the scoring guidelines.
6.Determine the average Buffer width by drawing a line perpendicularly from the AA boundary to the outer extent of the buffer
habitat. Measure line length and record its value on the data sheet. Repeat this process until a total of 8 lines have been
sampled.
7. Calculate the average buffer width and record value on the data form. Then determine the sub-variable score using the
scoring guidelines.
8.Score the Surrounding Land Use sub-variable by recording land use changes on the stressor list that affect the capacity of
the landscape to support characteristic wetland functioning.
9. Enter the lowest of the three Buffer sub-variable scores along with the Surrounding Land Use Sub-variable score in the
Contributing Area Variable scoring formula at the bottom of p. 2 of the data form. The Contributing Area Variable is the
average of the two sub-variable scores.

SV 2.1 - Buffer Condition
0.57 SV 2.1 - Buffer Condition Score

Subvariable Score

1.0 - 0.9

Condition Grade

Reference
Standard

Buffer Condition Scoring Guidelines
Buffer vegetation is predominately native vegetation, human-caused disturbance of the substrate
is not evident, and human visitation is minimal. Common examples: Wilderness areas,
undeveloped forest and range lands.

Highly
Functioning

Buffer vegetation may have a mixed native-nonnative composition, but characteristic structure and
complexity remain. Soils are mostly undisturbed or have recovered from past human disturbance.
Little or only low-impact human visitation. Buffers with higher levels of substrate disturbance may
be included here if the buffer is still able to maintain predominately native vegetation. Common
examples: Dispursed camping areas in national forests, common in wildland parks (e.g. State
Parks) and open spaces.

<0.8 - 0.7

Functioning

Buffer vegetation is substantially composed of non-native species. Vegetation structure may be
somewhat altered, such as by brush clearing. Moderate substrate distrbance and compaction
occurs, and small pockets of greater disturbance may exist. Common examples: City natural
areas, mountain hay meadows.

<0.7 - 0.6

Functioning
Impaired

Buffer vegetation is substantially composed of non-native species and vegetation structure has
been strongly altered by the complete removal of one or more strata. Soil disturbance and the
intensity of human visitation are generally high. Common examples: Open lands around resource
extraction sites (e.g., gravel mines), clear cut logging areas, ski slopes.

<0.6

Non-functioning

<0.9 - 0.8

Buffer is nearly or entirely absent.

SV 2.2 - Buffer Extent
0.00 Precent of AA with Buffer

0.55 SV 2.2 - Buffer Extent

Subvariable
Score

Condition Class

1.0 - 0.9

Reference Standard

90 - 100% of AA with Buffer

<0.9 - 0.8
<0.8 - 0.7
<0.7 - 0.6
<0.6

Highly Functioning
Functioning
Functioning Impaired
Non-functioning

70-90% of AA with Buffer

% Buffer Scoring Guidelines

51-69% of AA with Buffer
26-50% of AA with Buffer
0-25% of AA with Buffer

Variable 2: Contributing Area (p. 2)
SV 2.3 - Average Buffer Width
Buffer
Width (m)
Line #

0
1

0
2

Record measured buffer widths in the spaces below and average.

0
3

0
4

SV 2.3 - Average Buffer
Width Score

0.1

0
5

0
6

0
7

0
8

0
Avg. Buffer Width (m)

Subvariable
Score

Condition Grade

Buffer Width Scoring Guidelines

1.0 - 0.9

Reference Standard

Average Buffer width is 190-250m

<0.9 - 0.8

Highly Functioning

Average Buffer width is 101-189m

<0.8 - 0.7

Functioning

Average Buffer width is 31-100m

<0.7 - 0.6

Functioning Impaired

Average Buffer width is 6-30m

<0.6

Non-functioning

Average Buffer width is 0-5m

SV 2.4 - Surrounding Land Use

SV 2.4 - Surrounding
Land Use Score

Stressors = Land Use Changes

0.5

Stressors
Industrial/commercial
Urban
Residential
Rural
Dryland Farming
Intensive Agriculture
Orchards or Nurseries
Livestock Grazing
Transportation Corridor
Urban Parklands
Dams/impoundments
Artificial Water body

x
x

x

Catalog and characterize land use changes in the surrounding
landscape and score.

Comments/description
Hotels, restaurants, light-industrial, including CDOT maintenance facility
High Density development in Denver and Commerce City

Interstate 70 and Havana interchange

Physical Resource Extraction
Biological Resource Extraction

Variable
Score

Scoring Guidelines

Condition Grade

1.0 - 0.9

A
No appreciable land use change has been imposed Surrounding Landscape.
Reference Standard

<0.9 - 0.8

B
Highly Functioning

<0.8 - 0.7

C
Functioning

Surrounding Landscape has been subjected to a marked shift in land use, however, the land retains
much of its capacity to support natural wetland function and it is not an overt source of pollutants or
sediment. Moderate-intensity land uses such as dry-land farming, urban "green" corridors, or
moderate cattle grazing would commonly be placed within this scoring range.

<0.7 - 0.6

D
Functioning
Impaired

Land use changes within the Surrounding Landscape has been substantial including the a moderate
to high coverage (up to 50%) of impermeable surfaces, bare soil, or other artificial surfaces;
considerable in-flow urban runoff or fertilizer-rich waters common. Supportive capacity of the land
has been greatly diminished but not totally extinguished. Intensively logged areas, low-density
urban developments, some urban parklands and many cropping situations would commonly rate a
score within this range.

<0.6

F
Non-functioning

Buffer Score
(Lowest score)

(

0.1

+

Some land use change has occurred in the Surrounding Landscape, but changes have minimal
effect on the the landscape's capacity to support characteristic aquatic functioning, either because
land use is not intensive, for example haying, light grazing, or low intensity silviculture, or more
substantial changes occur in approximately less than 10% of the area.

The Surrounding Landscape is essentially comletely developed or is otherwise a cause of severe
ecological stress on wetland habitats. Commercial developments or highly urban landscapes
generally rate a score of less than 0.6.

Surrounding
Land Use

0.5

) ÷

2

=

Variable 2 Score

0.30

Variable 3: Water Source
TThis variable is concerned with up-gradient hydrologic connectivity. It is a measure of impacts to the AA's water source, including
the quantity and timing of water delivery, and the ability of source water to perform work such as sediment transport, erosion, soil
pore flushing, etc. To score this variable, identify stressors that alter the source of water to the AA, and record their presence on the
stressor list. Stressors can impact water source by depletion, augmentation, or alteration of inflow timing or hydrodynamics. This
variable is designed to assess water quantity, power and timing, not water quality. Water quality will be evaluated in Variable 7.

Scoring rules:
1. Use the stressor list and knowledge of the watershed to catalog type-specific impairments of the AA’s water source.
Mark the stressors present with a check in the first column and describe the general nature, severity and extent of
each. List additional stressors in empty rows at the bottom of the table and explain.
2. Considering the composite effect of stressors on the water source, rate the condition of this variable with the aid of
the scoring guidelines.

Stressors

Comments/description

Ditches or Drains (tile, etc.)
Dams
Diversions
Groundwater pumping
Draw-downs
Culverts or Constrictions
Point Source (urban, ind., ag.)
Non-point Source
Increased Drainage Area

x

Storm Drain/Urban Runoff
Impermeable Surface Runoff

I-70 interchange and surrounding commercial and industrial area

Irrigation Return Flows
Mining/Natural Gas Extraction
Transbasin Diversion
Actively Managed Hydrology

Variable
Score

Condition
Grade

1.0 - 0.9

A
Reference
Standard

<0.9 - 0.8

B
Highly
Functioning

<0.8 - 0.7

C
Functioning

<0.7 - 0.6

D
Functioning
Impaired

<0.6

F
Nonfunctioning

Depletion

Augmentation

Unnatural drawdown events minor, rare or nonexistent, very slight uniform depletion, or trivial
alteration of hydrodynamics.

Unnatural high-water events minor, rare or nonexistent, slight uniform increase in amount of
inflow, or trivial alteration of hydrodynamics.

Unnatural drawdown events occasional, short duration
and/or mild; or uniform depletion up to 20%; or mild to
moderate reduction of peak flows or capacity of water
to perform work.

Occasional unnatural high-water events, short in
duration and/or mild in intensity; or uniform
augmentation up to 20%; or mild to moderate
increase of peak flows or capacity of water to
perform work.

Unnatural drawdown events common and of mild to
moderate intensity and/or duration; or uniform
depletion up to 50%; or moderate to substantial
reduction of peak flows or capacity of water to perform
work.

Common occurrence of unnatural high-water
events, of a mild to moderate intensity and/or
duration; or uniform augmentation up to 50%; or
moderate to substantial increase of peak flows or
capacity of water to perform work.

Unnatural drawdown events occur frequently with a
moderate to high intensity and/or duration; or uniform
depletion up to 75%; or substantial reduction of peak
flows or capacity of water to perform work. Wetlands
with actively managed or wholly artificial
hydrology will usually score in this range or lower.

Common occurrence of unnatural high-water
events, some of which may be severe in nature or
exist for a substantial portion of the growing
season; or uniform augmentation more than 50%
or capacity of water to perform work. Wetlands
with actively managed or wholly artificial
hydrology will usually score in this range or
lower.

Water source diminished enough to threaten or
extinguish wetland hydrology in the AA.

Frequency, duration or magnitude of unnaturally
high-water great enough to change the
fundamental characteristics of the wetland.

Variable 3 Score

0.75

Variable 4: Water Distribution
TThis variable is concerned with hydrologic connectivity within the AA. It is a measure of alteration to the spatial distribution of
surface and groundwater within the AA. These alterations are manifested as local changes to the hydrograph and generally result
from geomorphic modifications within the AA. To score this variable, identify stressors within the AA that alter flow patterns and
impact the hydrograph of the AA, including localized increases or decreases to the depth or duration of the water table or surface
water.
Because the wetland’s ability to distribute water in a characteristic fashion is fundamentally dependent on the condition of its water
source, in most cases the Water Source variable score will define the upper limit Water Distribution score . For example, if
the Water Source variable is rated at 0.85, the Water Distribution score will usually have the potential to attain a maximum score of
0.85. Additional stressors within or outside the lower end of the AA effecting water distribution (e.g., ditches and levees) will reduce
the score from the maximum value.

Scoring rules:
1. Identify impacts to the natural distribution of water throughout the AA and catalog them in the stressor table.
2. Considering all of the stressors identified, assign an overall variable score using the scoring guidelines. In most
cases, the Water Source variable score will set the upper limit for the Water Distribution score.

x

Stressors

Comments/description

Alteration of Water Source

See variable 3: water source

Ditches
Ponding/Impoundment
Culverts
Road Grades
Channel Incision/Entrenchment
Hardened/Engineered Channel
Enlarged Channel
Artificial Banks/Shoreline
Weirs
Dikes/Levees/Berms
Diversions
Sediment/Fill Accumulation

Variable Score

1.0 - 0.9

<0.9 - 0.8

<0.8 - 0.7

<0.7 - 0.6

<0.6

Condition Grade

Non-riverine

Little or no alteration has been made to the
way in which water is distributed throughout
A
Reference Standard the wetland. AA maintains a natural
hydrologic regime.

Riverine
Natural active floodplain areas flood on a
normal recurrence interval. No evidence of
alteration of flooding and subirrigation duration
and intensity.

B
Highly Functioning

Less than 10% of the AA is affected by in situ
hydrologic alteration; or more widespread
impacts result in less than a 2 in. (5 cm)
change in mean growing season water table
elevation.

Channel-adjacent areas have occasional
unnatural periods of drying or flooding; or
uniform shift in the hydrograph less than
typical root depth.

C
Functioning

Between 10 and 33% of the AA is affected by
in situ hydrologic alteration; or more
widespread impacts result in a 4 in. (5 cm) or
less change in mean growing season water
table elevation.

In channel-adjacent area, periods of drying or
flooding are common; or uniform shift in the
hydrograph near root depth.

33 to 66% of the AA is affected by in situ
Adjacent to the channel, unnatural periods of
drying or flooding are the norm; or uniform
hydrologic alteration; or more widespread
impacts result in a 6 in. (15 cm) or less change shift in the hydrograph greater than root depth.
D
in mean growing season water table elevation.
Functioning Impaired
Water table behavior must still meet
jurisdictional criteria to merit this rating.

F
Non-functioning

More than 66% of the AA is affected by
Historical active floodplain areas are almost
hydrologic alteration which changes the
never wetted from overbank flooding, and/or
fundamental functioning of the wetland
groundwater infiltration is effectively cut off.
system, generally exhibited as a conversion to
upland or deep water habitat.

Variable 4 Score

0.75

Variable 5: Water Outflow
TThis variable is concerned with down-gradient hydrologic connectivity and the flow of water and water-borne materials and energy
out of the AA. In particular it illustrates the degree to which the AA can support the functioning of down-gradient habitats. It is a
measure of impacts that affect the hydrologic outflow of water including the passage of water through its normal low- and high-flow
surface outlets, infiltration/groundwater recharge, and the energetic characteristics of water delivered to dependent habitats. In
some cases, alteration of evapotranspiration rates may be significant enough of a factor to consider in scoring. Score this variable
by identifying stressors that impact the means by which water is exported from the AA. To evaluate this variable focus on how
water, energy and associated materials are exported out of the AA and their ability it support down-gradient habitats in a manner
consistent with their HGM (regional) subclass.
Because the wetland’s ability to export water and materials in a characteristic fashion is to a very large degree dependent the
condition of its water source, as with the Water Distribution variable, in most cases the Water Source variable score will define
the upper limit Water Outflow score .

Scoring rules:
1. Identify impacts to the natural outflow of water from the AA and catalog them in the stressor table.
2.Considering all of the stressors identified, assign an overall variable score using the scoring guidelines. Take in to
account the cumulative effect of stressors on the wetland's ability to export water and water-borne materials. In most
cases the Water Source variable will set the upper limit for the Water Outflow score.

x

Stressors

Comments/description

Alteration of Water Source

See variable 3: water source

Ditches

x

Dikes/Levees
Road Grades

Low area caused by road grades surrounding AA, preventing water outflow

Culverts
Diversions
Constrictions
Channel Incision/Entrenchment
Hardened/Engineered Channel
Artificial Stream Banks
Weirs
Confined Bridge Openings

Variable
Score

Condition Grade

1.0 - 0.9

A
Reference Standard

<0.9 - 0.8

B
Highly Functioning

<0.8 - 0.7

C
Functioning

<0.7 - 0.6

D
Functioning Impaired

<0.6

F
Non-functioning

Scoring Guidelines
Stressors have little to no effect on the magnitude, timing or hydrodynamics of the AA water
outflow regime.
High- or low-water outflows are mildly to moderately affected, but at intermediate ("normal")
levels flow continues essentially unaltered in quantity or character.
High- or low-water outflows are moderately affected, mild alteration of intermediate level
outflow occurs; or hydrodynamics moderately affected.
Outflow at all stages is moderately to highly impaired resulting in persistent flooding of
portions of the AA or unnatural drainage; or outflow hydrodynamics severely disrupted.
The natural outflow regime is profoundly impaired. Down-gradient hydrologic connection
severed or nearly so. Alterations may cause widespread unnatural persistent flooding or
dewatering of the wetland system.

Variable 5 Score

0.73

Variable 6: Geomorphology
This variable is a measure of the degree to which the geomorphic setting has been altered within the AA. Changes to the surface
configuration and natural topography constitute stressors. Such stressors may be observed in the form of fill, excavation, dikes,
sedimentation due to absence of flushing floods, etc. In riverine systems, geomorphic changes to the stream channel should be
considered if the channel is within the AA (i.e, small is size). Alterations may involve the bed and bank (substrate embeddedness or
morphological changes), stream instability, and stream channel reconfiguration. Geomorphic changes are usually ultimately manifested as
changes to wetland surface hydrology and water relations with vegetation. Geomorphic alterations can also directly affect soil properties,
such as near-surface texture, and the wetland chemical environment such as the redox state or nutrient composition in the rooting zone. In
rating this variable, do not include these resultant effects of geomorphic change; rather focus on the physical impacts within the
footprint of the alteration within the AA – For example, the width and depth of a ditch or the size of a levee within the AA would
describe the extent of the stressors. The secondary effects of geomorphic change are addressed by other variables. All alterations to
geomorphology should be evaluated including small-scale impacts such as pugging, hoof sheer, and sedimentation which can be
significant but not immediately obvious.

Scoring Rules:
1. Identify impacts to geomorphological setting and topography within the AA and record them on the stressor checklist.
2.Considering all of the stressors identified, assign an overall variable score using the scoring guidelines.

Stressors

Comments

Dredging/Excavation/Mining
Fill, including dikes, road grades, etc.

General

Grading
Compaction
Plowing/Disking
Excessive Sedimentation
Dumping
Hoof Shear/Pugging

x

Aggregate or Mineral Mining
Sand Accumulation

From road grit from interchange of I-70 and Havana

Channels Only

Channel Instability/Over Widening
Excessive Bank Erosion
Channelization
Reconfigured Stream Channels
Artificial Banks/Shoreline
Beaver Dam Removal
Substrate Embeddedness
Lack or Excess of Woody Debris

Variable Score

Condition
Grade

Scoring Guidelines

1.0 - 0.9

A
Reference
Standard

<0.9 - 0.8

B
Highly
Functioning

Alterations to topography result in small but detectable changes to habitat conditions in some or all of the
AA; or more severe impacts exist but affect less than 10% of the AA.

<0.8 - 0.7

C
Functioning

Changes to AA topography may be pervasive but generally mild to moderate in severity. May include
patches of more significant habitat alteration; or more severe alterations affect up to 20 % of the AA.

<0.7 - 0.6

D
Functioning
Impaired

At least one important surface type or landform has been eliminated or created; microtopography has been
strongly impacted throughout most or all of the AA; or more severe alterations affect up to 50% of the AA.
Evidence that widespread diminishment or alteration of native plant community exist due to physical habitat
alterations. Most incidentally created wetland habitat such as that created by roadside ditches and the like
would score in this range or lower.

<0.6

F
Nonfunctioning

Pervasive geomorphic alterations have caused a fundamental change in site character and functioning,
commonly resulting in a conversion to upland or deepwater habitat.

Topography essentially unaltered from the natural state, or alterations appear to have a minimal effect on
wetland functioning and condition. Patch or microtopographic complexity may be slightly altered, but native
plant communities are still supported.

Variable 6
Score

0.8

Variable 7: Water and Soil Chemical Environment
This variable concerns the chemical environment of the soil and water media within the AA, including pollutants, water and soil
characteristics. The origin of pollutants may be within or outside the AA. Score this variable by listing indicators of chemical stress in
the AA. Consider point source and non-point sources of pollution, as well as mechanical or hydrologic changes that alter the chemical
environment. Because water quality frequently cannot be inferred directly, the presence of stressors is often identified by the presence
of indirect indicators. Five sub-variables are used to describe the Water and Soil Chemical Environment: Nutrient
Enrichment/Eutrophication/Oxygen; Sedimentation/Turbidity; Toxic Contamination/pH; Temperature; and Soil Chemistry and Redox
Potential. Utilization of web-based data mining tools is highly recommended to help inform and support variable scores.

Scoring rules:
1. Stressors are grouped into sub-variables which have a similar signature or set of causes.
2. Use the indicator list to identify each stressor impacting the chemical environment of the AA.
3. For each sub-variable, determine its score using the scoring guideline table provided on the second page of the scoring
sheet. Scoring sub-variables is carried out in exactly the same way as normal variable scoring.
-If the AA is part of a water body that is recognized as impaired or recommended for TMDL development for one of the
factors, then score that sub-variable 0.65 or lower.
4. Transcribe sub-variable scores to the following variable scoring page and compute the sum.
5. The lowest sub-variable score sets the letter grade range. The composite of sub-variables influences the score within
that range.

Sub-variable
SV 7.1
Nutrient Enrichment/
Eutrophication/
Oxygen (D.O.)

Stressor Indicator

Comments

Livestock
Agricultural Runoff
Septic/Sewage
Excessive Algae or Aquatic Veg.

Subvariable
Score

0.80

Cumulative Watershed NPS
CDPHE Impairment/TMDL List
Excessive Erosion
Excessive Deposition
Fine Sediment Plumes

SV 7.2
Sedimentation/
Turbidity

x

Road grit from I-70 & Havana

Agricultural Runoff
Excessive Turbidity

0.50

Nearby Construction Site
Cumulative Watershed NPS
CDPHE Impairment/TMDL List
Recent Chemical Spills
Nearby Industrial Sites

x

Distribution center uphill to SE

Road Drainage/Runoff
Livestock
Agricultural Runoff

SV 7.3
Toxic contamination/
pH

Storm Water Runoff
Fish/Wildlife Impacts

0.60

Vegetation Impacts
Cumulative Watershed NPS
Acid Mine Drainage
Point Source Discharge
CDPHE Impairment/TMDL List
Metal staining on rocks and veg.
Excessive Temperature Regime
Lack of Shading

SV 7.4
Temperature

Reservoir/Power Plant Discharge
Industrial Discharge

x

No trees for shade
0.67

Cumulative Watershed NPS
CDPHE Impairment/TMDL List
Unnatural Saturation/Desaturation

SV 7.5
Soil chemistry/
Redox potential

Mechanical Soil Disturbance
Dumping/introduced Soil
CDPHE Impairment/TMDL List

0.80

Variable 7: Water and Soil Chemical Environment p.2
Sub-variable Scoring Guidelines
Scoring Guidelines

Variable Score

Condition Class

1.0 - 0.9

A
Reference Standard

<0.9 - 0.8

B
Highly Functioning

<0.8 - 0.7

C
Functioning

Stress indicators present at mild to moderate levels, or otherwise not occurring in more
than 33% of the AA.

<0.7 - 0.6

D
Functioning Impaired

Stress indicators present at moderate to high levels, or otherwise not occurring in more
than 66% of the AA

<0.6

F
Non-functioning

Stress indicators strongly evident throughout the AA at levels which apparently alter the
fundamental chemical environment of the wetland system

Stress indicators not present or trivial.
Stress indicators scarcely present and mild, or otherwise not occurring in more than
10% of the AA.

0.80

+

0.50

+

0.60

+

0.67

Sum of Sub-variable
Scores

Soil chemistry/
Redox potential

Temperature

Toxic contamination/
pH

Sedimentation/
Turbidity

Nutrient enrichment/
Eutrophication/
Oxygen (D.O.)

Input each sub-variable score from p. 1 of the V7 data form and calculate the sum.

+

0.80

3.37

=

Use the table to score the Chemical Environment Variable circling the applicable scoring rules.
Variable
Score

Scoring Rules

Condition
Grade

Single Factor

Composite Score

1.0 - 0.9

A
Reference
Standard

No single factor scores < 0.9

The factor scores sum > 4.5

<0.9 - 0.8

B
Highly
Functioning

Any single factor scores ≥ 0.8 but < 0.9

The factor scores sum >4.0 but ≤4.5

<0.8 - 0.7

C
Functioning

Any single factor scores ≥ 7.0 but < 0.8

The factor scores sum >3.5 but ≤ 4.0

<0.7 - 0.6

D
Functioning
Impaired

Any single factor scores ≥ 0.6 but <0.7

The factor scores sum >3.0 but ≤3.5

< 0.6

F
Nonfunctioning

Any single factor scores < 0.6

The factor scores sum < 3.0

Variable 7 Score

0.68

Variable 8: Vegetation Structure and Complexity
This variable is a measure of the condition of the wetland's vegetation relative to its native state. It particularly focuses on the wetland's
ability to perform higher-order functions such as support of wildlife populations, and influence primary functions such as flood-flow
attenuation, channel stabilization and sediment retention. Score this variable by listing stressors that have affected the structure, diversity,
composition and cover of each vegetation stratum that would normally be present in the HGM (regional) subclass being assessed. For this
variable, stressor severity is a measure of how much each vegetation stratum differs functionally from its natural condition or from the
natural range of variability exhibited the HGM subclass or regional subclass. This variable has four sub-variables, each corresponding to a
stratum of vegetation: Tree Canopy; Shrub Layer; Herbaceous Layer; and Aquatics.

Rules for Scoring:
1. Determine the number and types of vegetation layers present within the AA. Make a judgment as to whether additional
layers were historically present using direct evidence such as stumps, root wads or historical photographs. Indirect
evidence such as local knowledge and expert opinion can also be used in this determination.
2. Do not score vegetation layers that would not normally be present in the wetland type being assessed.
3. Estimate and record the current coverage of each vegetation layer at the top of the table.
4. Record the Reference Standard or expected percent coverage of each vegetation layer to create the sub-variable
weighting factor. The condition of predominant vegetation layers has a greater influence on the variable score than do
minor components.
5. Enter the percent cover values as decimals in the row of the stressor table labeled " Reference/expected Percent
Cover of Layer". Note, percentages will often sum to more than 100% (1.0).
6. Determine the severity of stressors acting on each individual canopy layers, indicating their presence with checks in
the appropriate boxes of the stressor table. The difference between the expected and observed stratum coverages is
one measure of stratum alteration.
7. Determine the sub-variable score for each valid vegetation layer using the scoring guidelines on the second page of
the scoring sheet. Enter each sub-variable score in the appropriate cell of the row labeled "Veg. Layer Sub-variable
Score". If a stratum has been wholly removed score it as 0.5.
8. Multiply each layer's Reference Percent Cover of Layer score by its Veg. Layer Sub-variable scores and enter the
products in the labled cells. These are the weighted sub-variable scores. Individually sum the Reference Percent Cover
of Layer and Weighted Sub-variables scores.
9. Divide the sum of "Veg. Layer Sub-variable Scores" by the total coverage of all layers scored. This product is the
Variable 8 score. Enter this number in the labeled box at the bottom of this page.

Vegetation Layers
Current % Coverage of
Layer
Stressor

x
Tree

Shrub

Herb

Comments

Aquatic

Noxious Weeds
Exotic/Invasive spp.
Tree Harvest
Brush Cutting/Shrub Removal

Livestock Grazing
Excessive Herbivory
Mowing/Haying
Herbicide

x

wetland has been mowed recently

Loss of Zonation/Homogenization

Dewatering
Over Saturation
DIFFERENCE BETWEEN
CURRENT COVERAGE AND
REFERENCE/EXPECTED

0

Reference/Expected %
Cover of Layer

+
x

+ 1.00 +
x

Veg. Layer Subvariable Score

÷

+ 0.63 +

See sub-variable scoring
guidelines on following page

=

=

=
+

1

x

0.63
=

Weighted Sub-variable
Score

x

=

=

0.63

Variable 8 Score

0.63

Variable 8: Vegetation Structure and Complexity p. 2
Sub-variable 8 Scoring Guidelines:
Based on the list of stressors identified above, rate the severity of their cumulative effect on vegetation structure and complexity for each
vegetation layer.
Variable Score

Condition
Grade

Scoring Guidelines

1.0 - 0.9

A
Reference
Standard

Stressors not present or with an intensity low enough as to not detectably affect the structure, diversity
or composition of the vegetation layer.

<0.9 - 0.8

B
Highly
Functioning

Stressors present at intensity levels sufficient to cause detectable, but minor, changes in layer
composition. Stress related change should generally be less than 10% for any given attribute (e.g.,
10% cover of invasive, 10% reduction in richness or cover) if the stressor is evenly distributed
throughout the wetland. Stress related change could be as high as 33% for a given attribute if
stressors are confined to patches comprising less than 10% of the wetland.

<0.8 - 0.7

C
Functioning

Stressors present with enough intensity to cause significant changes in the character of vegetation,
including alteration of layer coverage, structural complexity and species composition. The vegetation
layer retains its essential character though. AA's with a high proportion of non-native grasses will
commonly fall in this class. Stress related change should generally be less than 33% for any given
attribute (e.g., 33% cover of invasive, 33% reduction in richness or cover) if the stressor is evenly
distributed throughout the wetland. Stress related change could be as much as 66% for a given
attribute if stressors are confined to patches comprising less than 25% of the wetland.

<0.7 - 0.6

D
Functioning
Impaired

Stressor intensity severe enough to cause profound changes to the fundamental character of the
vegetation layer. Stress-related change should generally be less than 66% for any given attribute (e.g.,
66% cover of invasive, 66% reduction in richness or cover) if the stressor is evenly distributed
throughout the wetland. Stress related change could be as much as 80% of a given attribute if
stressors are confined to patches comprising less than 50% of the wetland.

<0.6

F
Nonfunctioning

Vegetation layer has been completely removed or altered to the extent that is no longer comparable to
the natural structure, diversity and composition.

FACWet Score Card
Scoring Procedure:
1. Transcribe variable scores from each variable data sheet to the corresponding cell in the variable score table.
2. In each Functional Capacity Index (FCI) equation, enter the corresponding variable scores in the equation cells. Do not enter values in
the crossed cells lacking labels.
3. Add the variable scores to calculate the total functional points achieved for each function.
4. Divide the total functional points achieved by the functional points possible. The typical number of total points possible is provided,
however, if a variable is added or subtracted to FCI equation the total possible points must be adjusted.
5. Calculate the Composite FCI, by adding the FCI scores and dividing by the total number of functions scored (usually 7).
6. If scoring is done directly in the Excel spreadsheet, all values will be transferred and calculated automatically.

Abiotic and Biotic
Habitat

Hydrology

Buffer &
Landscape
Context

VARIABLE SCORE TABLE
Variable 1:

Habitat Connectivity (Connect)

0.58

Variable 2:

Contributing Area (CA)

0.30

Variable 3:

Water Source (Source)

0.75

Variable 4:

Water Distribution (Dist)

0.75

Variable 5:

Water Outflow (Outflow)

0.73

Variable 6:

Geomorphology (Geom)

0.80

Variable 7:

Chemical Environment (Chem)

0.68

Variable 8:

Vegetation Structure and Complexity (Veg)

0.63

Functional Capacity Indices
Total
Functional
Points

Function 1 -- Support of Characteristic Wildlife Habitat
V1connect +
V2CA
+ (2 x V8veg)

0.58

+

0.30

+

1.26

+

FCI

+

=

2.14

÷ 4 =

0.54

0.68

+

=

6.69

÷ 9 =

0.74

V6geom

+
+

=

6.19

÷ 9 =

0.69

+

Function 2 -- Support of Characteristic Fish/aquatic Habitat
(3 x V3source) + (2 x V4dist) + (2 x V5outflow) +
V6geom
+ V7chem

2.25

+

1.50

+

1.46

+

0.80

+

Function 3 -- Flood Attenuation
V2CA
+ (2 x V3source) + (2 x V4dist) + (2 x V5outflow) +

0.30

+

1.50

+

1.50

+

1.46

+

0.80

V8veg

0.63

Function 4 -- Short- and Long-term Water Storage
V3source
V6geom
+ (2 x V4dist) + (2 x V5outflow)

0.75

+

1.50

+

1.46

+

Function 5 -- Nutrient/Toxicant Removal
(2 x V2CA) + (2 x V4dist) +
V6geom

0.60

+

1.50

+

0.80

+

+

=

4.51

÷ 6 =

0.75

0.68 +

+

=

3.58

÷ 6 =

0.60

+

=

3.16

÷ 5 =

0.63

+ (2 x V8veg)
+
1.26
+

=

4.78

÷ 7 =

0.68

0.80
V7chem

+

Function 6 -- Sediment Retention/Shoreline Stabilization
V2CA
+ (2 x V6geom) + (2 x V8veg)

0.30

+

1.60

+

1.26

+

+

Function 7 -- Production Export/Food Chain Support
V1connect + (2 x V5outflow) +
V6geom
V7chem
+

0.58

+

1.46

+

0.80

+

0.68

Sum of Individual FCI Scores
Divide by the Number of Functions Scored

Composite FCI Score

4.63
÷7
0.66

Note:

The following FACWet forms were completed for wetlands delineated
on April 12, 2013. To be consistent with the previous delineation’s
numbering structure, different wetland numbers were assigned in the
body of this report. The table below reflects how the wetland
numbers in the FACWet forms translate to those in the body of the
report.
FACWet form Number

Wetland Technical Report Number

WL-1

WET280-08

WL-2

WET280-07

WL-3

Not included in the body of the report; outside of
study area

WL-4

WET280-06

