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I. Introduction
Harmodon Park On-Site Mitigation is located within the City of Sioux Falls in southeast South Dakota.
The property is owned by the City of Sioux Falls. The mitigation consists of wetland creation and
preservation in addition to restoration of upland buffers. Harmodon Park is located between East 41st
Street and 57th Street on the west side of SD Highway 11. The legal description is Tract 1 (Ex lots H3, H4,
& H5), Kilnees Addition, located in the East ½ of the Southeast ¼ of Section 36, Township 101 North,
Range 49 West, Minnehaha County, South Dakota. 2019 marks the seventh-year post-original
construction and first year since the reconstruction of the wetlands; grading occurred in the winter of
2018 and spring of 2019. Seeding has not occurred yet for the site since it has been reconstructed.

II. Mitigation Requirements
The wetland creation area’s success is dependent on measurable wetland functional criteria. The
primary criteria used to monitor the success of the 8.21 created acres is establishment of hydrophytic
vegetation. See Appendix 3 for maps of the 8.21 acres noted as created wetland areas.
When developing the success criteria, consideration was given to the existing vegetation communities
adjacent to the created areas. The area has gradual slopes and the adjacent wetland areas are
dominated by narrowleaf cattail (Typha angustifolia). Diversity will be improved by seeding native
species, including sedges and native grasses. Vegetation quality in these areas will be measured using
the following criteria:
1. Wetland creation areas will meet the criteria for soils, vegetation, and hydrology under the 87
Corp of Engineers Wetlands Delineation Manual (and Regional Supplement – Midwest Region)
Part IV, Section E, Comprehensive Determinations (Environmental Laboratory, January 1987).
2. Emergent hydrophytic plant species will comprise at least 75% of the canopy cover in wetland
creation areas.
3. Wetland creation areas will contain at least two dominant wetland species (FAC, FACW, or OBL
indicator status).
These criteria will require the creation areas to contain more diversity than the adjacent wetland areas
and the impacted wetland areas. Once the wetland mitigation site is established and fully functioning, it
is estimated that the functions and services that were lost due to wetland impacts caused by the project
will be mitigated for in the area.

III. Monitoring Methods
The seventh annual monitoring was conducted November 05th, 2019 by ______________. The methods
used for sampling vegetation, soils, and hydrology used the 9 historic sampling points for the site used
between the 2013-2016 monitoring report. In addition to the 9 historic sampling points, an additional 6
photo stations were visited and had several photos taken at each site. At each of the 9 sampling points,
data was collected for vegetation and hydrology. At this time soils were not gathered since the sites
were regraded and new soil was introduced as recently as March 2019. Soil data collection will begin for
2020 monitoring report to see if hydric soils are developing or present. In addition to the vegetation and
hydrologic data collected, photos were taken at each sample point to show what the sample point looks
like. This was not done in previous monitoring reports.

Regarding the comprehensive monitoring method used in 2017, that method will be saved for 5th year
final monitoring reports. The monitoring report along with a wetland delineation shows an accurate
description of what is occurring in each wetland to a more exact amount. The use of the comprehensive
monitoring however is not necessary currently with the recent regrading and lack of reseeding.
Gathering baseline information of the site and how representative locations are developing will be
sufficient while the site develops.

Vegetation Analysis
Vegetation was measured using canopy cover of all species within a 5m diameter circular plots at each
sample point. Sampling point centers were located within each of the four created wetlands. In addition,
3 sampling points are outside of the created wetlands. Species identified within each plot were
recorded and an ocular estimate of canopy cover for each species was determined. Species not readily
identified in the field were collected and identified using regional botanical keys. Dominance was
determined using the 50/20 test. Origin, wetland indicator status, and coefficients of conservatism were
determined for each species. Data were analyzed to allow comparisons with performance standards and
to satisfy reporting requirements, including calculation of FQI and percent native cover. FQI was
calculated for each sampling point and for the entire site. The Floristic Quality Index (FQI) equation is
FQI = (mean C) * N, whereby “mean C” is the average coefficient of conservatism for all species, and
“N” is the square root of the total number of native species (CECW-CE PWTB no. 200-2-65). Introduced
species were assigned a coefficient of "0" and were included in FQI calculations.

Photo Stations
Photo stations were relocated with georeferenced monitoring reports from previous years’ monitoring
events, with adjustments made using previous years’ photos. Timing of photo documentationmaintained seasonality of previous years. Photos were compared to previous years for visual
assessment of change in habitat quality.

IV. 2019 Maintenance Activities
-- conducted monthly site inspections during the growing season to assess site condition and
recommend maintenance activities to the city of Sioux Falls. Maintenance in 2019 consisted of spraying
Common Reed (Phragmites austrailis) with Habitat herbicide and Canada thistle (Cirsium arvense) with
Milestone herbicide. Previous maintenance of Cattails was asked to be halted by the corps during the
initial development of the site. This should be reviewed for this site.

V. Monitoring Results
The 8th full growing season (No monitoring report was done in 2018) for the Harmodon Park On-Site
mitigation was 2019. It was the first growing season since the regrading and reconstructions of the four
created wetlands was done. Species and FQI data can be found in Appendix 2, and maps in Appendix 3.
The results varied from sample point to sample point and created wetland to created wetland. Each
sample point will be identified what created wetland it was in or if it was not in a created wetland.

Sample Point 1- (Wetland 1)
Sample Point 1 had hydrophytic vegetation present and wetland hydrology. The vegetation present in
the sample point was compromised of 10 species. The dominant species in the sample point were
Prairie Cordgrass (Spartina pectinata; FACW; Native; C-value=5), Narrowleaf Cattail (Typha latifolia; OBL;
Introduced; C-value=0), and Witchgrass (Panicum capilare; FAC; Native; C-value=0). All three of these are
dominant hydrophytic vegetation. The site had 111% aerial cover with 105% of the cover being
hydrophytic vegetation. The FQI score for the vegetation at this sample point was a solid 7.9.
The sample point indicates that wetland hydrology exists. The sample point was inundated with 2” of
standing water. Outside of the sample point some dry humps existed with some deeper pools around 6
inches. Hummock like structures are forming in this part of wetland 1.
This sample point meets all of the criteria for mitigation requirements asked by the Corps. This excludes
soil data, which was not collected this year.

Sample Point 2- (Wetland 1)
Sample point had hydrophytic vegetation and wetland hydrological indicators present. The vegetation at
this sample point was only compromised of one species, narrowleaf cattail (Typha angustifolia, OBL;
Introduced; C-Value=0). Narrowleaf cattail compromised only 15% of the total aerial coverage for the
sample point. The FQI score was 0.
The sample point indicates that wetland hydrology exists. The sample point was inundated with surface
water standing 36” (3 feet in depth). The sample point is largely open water with some cattails. The area
around it ranges from a few inches to 2-3 feet of standing water.
Sample Point 3- (Wetland 1)
The sample point had hydrophytic vegetation and wetland hydrologic indicators present. The sample
point was compromised of two species which were both dominant- Narrowleaf Cattail (Typha
angustifolia; OBL; introduced; C-value=0) and Prairie Cordgrass (Spartina pectinata; FACW; native; Cvalue=5). Both of these species are hydrophytic vegetation. The site has an areal vegetative coverage of
75% with all the vegetation being hydrophytic. The FQI score was a low 3.5.
The sample point indicates that wetland hydrology exists. The sample point was inundated with surface
water standing 12” (1 foot). The sample point has standing water all around it that varies from a few
inches to 24” (2 feet).
Sample Point 4- (Not in a created wetland)
The sample point had hydrophytic vegetation and wetland hydrologic indicators present.
The sample point was compromised of four species. Only one species was dominant and that was Prairie
Cordgrass (Spartina pectinata; FACW; native; C-value=5). The site has an areal vegetative coverage of
93% with all the vegetation being hydrophytic. The site has a higher FQI of 9.5.

The sample point indicates that wetland hydrology exists. The sample point was saturated with water in
the soil at 2 inches of depth. The sample point had a water table of 6 inches. The surrounding area did
not have any standing water but had saturated soils similar to the sample point.
Sample Point 5- (Wetland 2)
The sample point contains both hydrophytic vegetation and wetland hydrological indicators. The sample
point is comprised of 4 species. Two species are dominant- Narrowleaf Cattails (Typha angustifolia; OBL;
native; C-value=0) and Hardstem Bulrush (Schoenoplectus acutus; OBL; native; C-value=5). Both
dominate species are hydrophytic vegetation. The site has areal canopy coverage of 95% with all 95%
being hydrophytic. The FQI score for the site is 6.5.
The sample point has wetland hydrological indicators. The sample point is in 4 inches of standing water.
The area around the sample point went from being in a few inches of water to being dry back to being in
water.

Sample Point 6- (Wetland 3)
The sample point has hydrophytic vegetation and wetland hydrologic indicators.
The sample point is comprised of six species. There is only one dominant species that is Narrowleaf
Cattail (Typha angustifolia; OBL; native; C-value=5). The sample point has an areal canopy coverage of
78% with all 78% being hydrophytic vegetation. The sample point has an FQI of 4.1.
The sample point has wetland hydrologic indicators. The sample point is inundated by 3 inches of
standing water. The area around the sample point is primarily inundated with 1-6 inches of water with a
dry patch just to the west of the sample area. This dry patch has some standing water but less than an
inch.

Sample Point 7- (Wetland 4)
The sample point has hydrophytic vegetation and wetland hydrologic indicators. The sample point is
comprised of only one species, Narrowleaf Cattails (Typha angustifolia; OBL; native; C-value=0). The
sample point has an areal canopy coverage of 60%. The sample has an FQI of 0.

The site has wetland hydrologic indicators. The sample point is inundated by 24 inches of water. The
surrounding area and most of wetland 4 has 6 inches to 24 inches of standing water. The area has a lack
of vegetation due to the depth of the water.
Sample Point 8- (Not in a created wetland, in the storm water channel)
The sample point has hydrophytic vegetation and wetland hydrologic indicators. The sample point is
comprised of only one species, Narrowleaf Cattails (Typha angustifolia; OBL; native; C-value=0). The
sample point has an areal canopy coverage of 95%. The sample has an FQI of 0.
The site has wetland hydrologic indicators. The sample point is inundated by 6 inches of water. The
surrounding area has water in the channel and is dry out of the channel.

Sample Point 9- (Not in a created wetland, in the storm water channel)
The sample point has hydrophytic vegetation and wetland hydrologic indicators. The sample point has
only one species present- Narrowleaf Cattails (Typha angustifolia; OBL; Native; C-value=0). The sample
point has an areal canopy of 50%. The FQI score was 0.
The sample point has wetland hydrologic indicator present. The sample point is inundated by 24” inches
of water. The site is open water in the channel and thick with cattails out of the channel. Out of the
channel has 18-24 inches of water.

VI. Remedial Actions
The sample points show that most of the created wetlands do not have two dominant hydrophytic
vegetation growing currently. The nearly half the sample points have monocultures of introduced cattail
species present (Sample points 2,7,8, &9). Of the monoculture sample points, two were in the recently
reconstructed wetlands (Wetland 1 & Wetland 4). In fact, only sample point 1 (Wetland 1) and Sample
Point 5 (Wetland 2) had two hydrophytic dominant species. The reconstructed wetlands were not seed
post-reconstruction. Improving the seed bed in these re-constructed wetlands will be paramount to
successfully having these sites meet the goals. Seeding should be done next spring for all the sites to
increase the seed bed, otherwise under the pretenses from the corps, the sites will not meet vegetation
standards.

Besides seeding the re-constructed wetland areas, continual maintenance of the site for invasive species
such as phragmites, purple loosestrife, and noxious weeds should be continued.
VII. Photographs
Six permanent photo stations were established for the Harmodon Park on-site mitigation prior to this
monitoring effort. The first is located at the northwest corner of the property boundary. The second
station is on the west side of the property at halfway between two power poles. The third station is near
the tree along the west boundary of Mitigation Area 2. The fourth station is at the light pole along the
south property line of Wetland Mitigation Area 3. The fifth station is at the light pole near the sidewalk
in the central portion of Wetland Mitigation Area 4. The sixth station is at the culverts of the drainage
way at the east side of the property. Additional Photographs were taken at each of the sample points to
show the surrounding area. Photographs are presented in Appendix 1; photo station locations are
shown on Appendix 3:

VIII. Conclusions
Success Criteria Assessment
Wetland creation areas meet the criteria for soils, vegetation, and hydrology under the 1987 Corps of
Engineers Wetlands Delineation Manual (and Regional Supplement – Midwest Region) Part IV, Section E,
Comprehensive Determinations (Environmental Laboratory, January 1987).
This criterion is met at all the sample points, minus soils as they were not sampled this year to let them
develop post re-construction. Each sample point had hydrophytic vegetation following the 50/20 rule.
Each sample point had abundant wetland hydrological indicators present as well. In retrospect, soils
could have been sampled with how much water was present at the sample points. They would have
likely shown the beginning phases of hydric soils. The reconstruction most definitely helped to achieve
these criteria being met.
Emergent hydrophytic plant species will comprise at least 75% of the canopy cover in wetland creation
areas.
This criterion was met 6 of the 9 sample points with Created Wetland 1 and Created Wetland 4 having
sample points that did not have a canopy cover of 75%. The sample points that coincided with being the
most sample points with the deepest standing water. The deep water inhibited plant growth would be
the observation made from these sample points. This year was an exceptionally wet year and future
years may not be as wet. This said, improving the seed bed and less water may help with establishing
the 75% canopy cover. A secondary note is that two of the sample points (Sample point 2 & sample
point 3) had visible muskrats houses in sight. Removing muskrats from the sites may also help with the
plant density of the site and the overall canopy cover for the site.
Wetland creation areas will contain at least two dominant wetland species (FAC, FACW, or OBL indicator
status).
This Criteria was met at only 3 of the 9 sampling points. The sampling points that met this criterion were
Sampling point 1 (Wetland 1), sampling point 3 (Wetland 1) and Sampling point 5 (Wetland 2). This
points to areas where there is species diversity, only one plant species is dominant. The biggest benefit
is that in all the sample points the dominant plant species(s) are hydrophytic. While the work done on
the wetland has been positive, some issues remain or need to be addressed post re-construction. One of
these issues to be addressed is 2/3rds of the sample points only have one dominant species. Reducing
the dominant species at these created wetlands and introducing new seed to the seed bed will help to
increase diversity and establish two dominant wetland species.
The site greatly benefited for the hydrology and hydric soil development that has come and will come
from the reconstruction. In addition, the vegetation has become significantly more hydrophytic from the
previous reports and the comprehensive monitoring report in 2017. These improvements have helped
to improve and get these created wetlands closer to meeting their monitoring standards. The issue with
the sites is that the diversity asked for in the monitoring standards is not being met yet. The site has yet
to be reseeded since construction and reseeding would greatly increase diversity for the site. After
viewing the site conditions for species diversity and dominance, reseeding would be beneficial. The site
should also have some reduction of the cattails present in the reconstructed areas to help with
reseeding the areas. With time and action towards creating a more diverse vegetative community, the
site can meet the USACE’s monitoring goals.

Appendix 1: Photographs
Photo Station 1 – East (11/05/19)

Photo Station 1 – Southeast (11/05/19)

Photo Station 1 – South (11/05/19)

Additional Photo: Sample Point 1 (11/05/19)

Additional Photo: Sample Point 1 (11/05/19)

Photo Station 2 – North (11/05/19)

Photo Station 2 – East (11/05/19)

Photo Station 2 – Southeast (11/05/19)

Photo Station 2: South (11/05/19)

Additional Photo: Sample point 2

Additional Photo: Sample Point 2

Photo Station 3 – Northeast (09/21/17)

Photo Station 3 – East (11/05/19)

Photo Station 3 – Southeast (11/05/19)

Additional Photo: Sample Point 4 (11/05/19)

Additional Photo: Sample Point 5 (11/05/19)

Additional Photo: Sample Point 5 (11/05/19)

Photo Station 4 – Southwest (11/05/19)

Photo Station 4 – West (11/05/19)

Photo Station 4 – Northwest (11/05/19)

Photo Station 4 – North (11/05/19)

Additional Photo: Sample Point 6 (11/05/19)

Additional Photo: Sample Point 6 (11/05/19)

Photo Station 5 – West (11/05/19)

Photo Station 5 – Northwest (11/05/19)

Photo Station 5 – North (11/05/19)

Photo Station 5 – Northeast (11/05/19)

Additional Photo: Sample Point 8 (11/05/19)

Additional Photo: Sample Point 8 (11/05/19)

Photo Station 6 – West (11/05/19)

Photo Station 6 – Southwest (11/05/19)

Additional Picture: Overview of Wetland 4 (11/05/19)

Additional Picture: Sample Point 7 (11/05/19)

Additional Picture: Sample Point 7 (11/05/19)

Additional Photo: Sample Point 9 (11/05/19)

Additional Photo: Sample Point 9 (11/05/19)

Appendix 2: Vegetation Tables

Sample Point 1 (Wetland 1)
Harmodon Park Mitigation Area
Scientific Name
Typha latifolia
Spartina pectinata
Panicum capilare
Juncus dudleyi
Schoenoplectus acutus
Hordeum jubatum
Solidago canadensis
Helianthus grosseserratus
Persicaria bicornis
Elymus canadensis

Common Name
Narrowleaf Cattail
Prairie Cordgrass
Witchgrass
Dudley Rush
Hardstem Bulrush
Foxtail Barley
Canada Goldenrod
Sawtooth Sunflower
Pink Smartweed
Canada Wildrye

Indicator C-Value Origin
Cover %
OBL
0I
20
FACW
5N
30
FACW
0N
15
FACW
4N
10
OBL
5N
10
FAC
0N
10
FACU
1N
5
FACW
7N
5
FACW
0N
5
FACU
3N
1
Total Cover
111%
Native Cover
91%
Hydrophytic Cover
105%
FQI
7.90

Sample Point 2 (Wetland 1)
Harmodon Park Mitigation Area
Scientific Name
Typha latifolia

Common Name
Narrowleaf Cattail

Indicator C-Value Origin
OBL
0I

Total Cover
Native Cover
Hydrophytic Cover
FQI

Cover %
15

15%
0%
15%
0.00

Sample Point 3 (Wetland 1)
Harmodon Park Mitigation Area
Scientific Name
Typha latifolia
Spartina pectinata

Common Name
Narrowleaf Cattail
Prairie Cordgrass

Indicator C-Value Origin
OBL
0I
FACW
5N

Total Cover
Native Cover
Hydrophytic Cover
FQI

Cover %
45
30

75%
30%
75%
3.50

Sample Point 4 (Not in a Created Wetland)
Harmodon Park Mitigation Area
Scientific Name
Spartina pectinata
Apocynum cannabinum
Asclepias incarnata
Verbena hastata

Common Name
Prairie Cordgrass
Indian Hemp Dogbane
Swamp Milkweed
Blue Vervain

Indicator C-Value Origin
FACW
5N
FAC
4N
FACW
5N
FACW
5N

Total Cover
Native Cover
Hydrophytic Cover
FQI

Cover %
80
3
6
4

93%
93%
93%
9.50

Sample Point 5 (Wetland 2)
Harmodon Park Mitigation Area
Scientific Name
Typha angustifolia
Schoenoplectus acutus
Phalaris arundinacea
Equisetum fluviatile

Common Name
Narrowleaf Cattail
Hardstem Bulrush
Reed Canarygrass
Water Horsetail

Indicator C-Value Origin
OBL
0I
OBL
5N
FACW
0N
FACW
8N

Total Cover
Native Cover
Hydrophytic Cover
FQI

Cover %
60
20
5
10

95%
35%
95%
6.50

Sample Point 6 (Wetland 3)
Harmodon Park Mitigation Area
Scientific Name
Typha angustifolia
Schoenoplectus acutus
Phalaris arundinacea
Persicaria bicornis
Panicum capilare
Ascelpias incarnata

Common Name
Narrowleaf Cattail
Hardstem Bulrush
Reed Canarygrass
Pink Smartweed
Witchgrass
Swamp Milkweed

Indicator C-Value Origin
OBL
0I
OBL
5N
FACW
0N
FACW
0N
FAC
0N
OBL
5N

Total Cover
Native Cover
Hydrophytic Cover
FQI

Cover %
55
10
10
1
1
1

78%
23%
78%
4.10

Sample Point 7 (Wetland 4)
Harmodon Park Mitigation Area
Scientific Name
Typha angustifolia

Common Name
Narrowleaf Cattail

Indicator C-Value Origin
OBL
0I

Total Cover
Native Cover
Hydrophytic Cover
FQI

Cover %
60

60%
0%
60%
0.00

Sample Point 8 (Not in a Created Wetland)
Harmodon Park Mitigation Area
Scientific Name
Typha angustifolia

Common Name
Narrowleaf Cattail

Indicator C-Value Origin
OBL
0I

Total Cover
Native Cover
Hydrophytic Cover
FQI

Cover %
95

95%
0%
95%
0.00

Sample Point 9 (Not in a Created Wetland)
Harmodon Park Mitigation Area
Scientific Name
Typha angustifolia

Common Name
Narrowleaf Cattail

Indicator C-Value Origin
OBL
0I

Total Cover
Native Cover
Hydrophytic Cover
FQI

Cover %
50

50%
0%
50%
0.00

Appendix 3: Monitoring Maps
Map 1: 2019 Sampling Map

Map 2: 2015 Sampling Map

Map 3: Mitigation Site Plan

