





into the southern portion of the wetland cottonwood, boxelder, and aspen are the dominant

vegetation.

Community | Activity Priority Estimated Cost Comments

VL-W1 Ditch blocks High $1000.00 Used in conjunction with new
near tiles to outlet, will provide restored
restore hydrology while preventing
hydrology flooding to home and damage to

trail.

VL-W1 Place riser and High $1,000.00 May help to protect trail and will
flexible drain prevent erosion occurring at
tile to improve historic tile line.
outlet structure

VL-W1 Control of Medium $200.00 Hand pulling or spot herbicide
purple treating at this time.
loosestrife

Community VL-W2
Wet Meadow

Qualitative Rank: Medium/Low

Area: 1.0 acre

This wetland is associated with a stream channel that starts in the northwest portion of the park

and flows into storm pond W3. The stream channel has severe down cutting, sedimentation, and

permanent flows. During storm events the channel spills out into the surrounding wet meadow.

The meadow is dominated by reed canary grass. Further from the channel are nettle, touch-me-

not, red-osier dogwood, cottonwood, boxelder, willow, and buckthorn.

Down cutting of channels through wetland has artificially drained a portion of the direct basin

and the adjacent wetland. Check dams to reduce down cutting have been installed at the

downstream end at the bridge using metal honeycomb structure and the very upstream end using

a gabion basket.
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Community | Activity Priority Estimated Cost Comments

VL-W2 Install up to two | High $22,500.00 Needed to control down cutting
grade control and flow rates in channel to
structures or eliminate erosion and allow build
utilize other up of sediment to restore wetland.

techniques to
reduce down
cutting and
remove scope

and affect of
ditch.

VL-W2 Raise weir under | Medium $500.00 Restore hydrology
bridge

VL-W2 Place fieldstone | Low Aesthetic

at outlet to cover
up honeycomb
structure

Community VL-W4

Shallow Marsh/Shallow Open Water

Qualitative Rank: Medium

Area: 0.5 acres

A 12-inch RCP enters this basin from the storm pond to the north. There is also a riprap swale

under the footbridge on the north end of the basin. The north end of the basin is shallow open
water. The center of the wetland is a cattail marsh. A 12-inch RCP through a reed canary grass
berm separates these areas from the open water dominated by white water lily in the south
portion of the basin. The outlet is through a 42-inch CMP under the paved trail to basin W5 to
the south.

Community VL-WS§

Shallow Marsh/Shallow Open Water

Qualitative Rank: High/Medium

Area: 1.4 acres

This basin is a long open water channel that follows the trail to the east. Most of the central

channel is open water with fringes of reed canary grass and cattail. There are pockets of
arrowhead, river bulrush, and lake-bank sedge. Sandbar willow, silver maple, boxelder, and large
cottonwoods dominate the edges. A larger berm separates the basin from W6 to the south. The

small 12-inch CMP outlet creates an open water area behind it that is dominated by white water
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lily. The diversity of wetland communities enhance the habitat values of this linear wetland basin

and likely the aesthetics of the basin for the users of the trail.

The basin is separated twice by low berms that create deep marsh communities. The north area
has an inlet from W4 and a 22-inch RCP from the street to the east. The berm creates a shallow
open water area dominated by white water lily and duckweed. A 22-inch CMP outlet through the
berm controls the water level in the basin. Another berm with a 12-inch CMP is located further
downstream. This pipe appears to be in disrepair and allows flows to over top the berm resulting
in erosion lowering the outlet elevation of the basin. Restoration would involve restoring the
berm and replacing the pipe. Appropriate elevations of the pipe will need to be determined at the

time of the design.

Community | Activity Priority Estimated Cost | Comments
VL-W5 Repair/modification of | Medium $3,000.00 Restoration of the berm and
berms and pipes replacement of the pipe is

necessary to prevent further
reductions and restore the
hydrology of this basin.

Community VL-Wé6

Deep Marsh

Qualitative Rank: High

Area: 1.7 acres

This is a deep marsh at the south end of the park. This wetland receives water form all of the

other basins in the park and outlets to McCarron’s Lake under the road to the south. There is a
primary drop structure outlet under the overlook and an overflow skimmer to the west. The
dominant vegetation is cattail, duckweed, and white water lily. Reed canary grass and sandbar

willow are around the shoreline.

Community VL-W8§

Wet Meadow

Qualitative Rank: Low

Area: 0.2 acres

This is a small seep area dominated by reed canary grass and sand bar willow.
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Villa Park Management Recommendation Summary

Table

Community | Activity Priority Estimated Cost | Comments

VL-Ul Treat garlic mustard High $300-800 per Treat basal rosettes with Roundup,
year for up to 10 | or other herbicide in fall, treat a
years minimum of once every two years

VL-WI Ditch blocks near High $1000.00 Used in conjunction with new outlet,
tiles to restore will provide restored hydrology
hydrology while preventing flooding to home

and damage to trail.

VL-WI Place riser and High $1,000.00 May help to protect trail and will
flexible drain tile to prevent erosion occurring at historic
improve outlet tile line.
structure

VL-W2 Install up to 2 grade High $22,500.00 Needed to control down cutting and
control structures or flow rates in channel to eliminate
utilize other erosion and allow build up of
techniques to reduce sediment to restore wetland.
down cutting and
disable ditch.

VL-W5 Repair/modification Medium $3,000.00 Restoration of the berm and
of berms and pipes replacement of the pipe is necessary

to prevent further reductions and
restore the hydrology of this basin.

VL-U2 Plant native tree and | Medium $500-2,000 per | Plant native hardwood trees
shrub seedlings acre (primarily bur and pin oak).

Additional species listed in general
management recommendations
section of report

VL-Ul Reintroduce Medium $500 — 5,000+ Reintroduce native plant materials
appropriate native depending on through planting of plugs or seed.
species no. of species, This is particularly important where

plants, seed. there is a lot of bare ground.

VL-U2 Cut nonnative shrubs | Medium- | $1,000 Cut and treat all stumps with 25-50%
and trees low solution of Roundup or Garlon.

VL-W2 Place fieldstone at Low Aesthetic
outlet to cover up
honeycomb structure

VL-U2 Reintroduce native Low $500 — 5,000+ Reintroduce appropriate local origin
ground cover species depending on plant materials through planting of

number of plugs or seed. This can be done 10-
species, plants, 30 years after native tree planting as
seed. canopy closure begins
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7. STORM POND INVENTORY
METHODOLOGY AND RESULTS

This section contains the Methodology utilized for Inventory of storm ponds in the Roseville

Natural Resource Management.

EVALUATION OF STORM POND SITES

Preliminary Assessment
Data from the National Wetland Inventory (NWI) map was used for preliminary

determination of wetland site locations in the study area. Black and white aerial photos were

used to identify open water basins as potential storm ponds.

Field Assessment
Storm ponds were differentiated from wetlands primarily by the functionality of the basin.

For the purpose of this field assessment, storm ponds are considered to be excavated areas
either in uplands or historic wetlands that function to hold storm water runoff form streets
and parking lots. In the parks of Roseville these storm ponds typically had steeply sloped

sides with little to no emergent plant communities.

Sizes, types, and number of inlet and outlet structures where recorded for each pond.
Obstructions, condition, and sedimentation where noted as well. Water quality, aesthetics and

wildlife habitat was based on the following observances:
Evidence of dumping
High: No dumping evidence.

Medium: Decaying organic materials such as leaves and grass clipping that enter a water
body can contaminate an aquatic system. Excessive organic material accumulating in a

water body can cause increased phosphorus levels resulting in algal blooms.

Low: Evidence of construction or hazardous wastes such as paints and solvents are

obvious contaminants.
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Water color
High: Clear.
Medium: Faint brown or faint green.

Low: Bright green or dark brown. This can be due to amount of nutrients and suspended
solids in a water body. Bright green water is the result of an increased level of nutrients
within the system. Nutrients can be contributed by decaying organic material or
excessive fertilizer use. Algae grow rapidly in a nutrient rich environment and green
colored water is a result. Brown water, on the other hand, is the result of sediments being
carried to the waterbody. Sediments can originate from eroding uplands and from

excessive roadway sand.
Evidence of algal blooms

As previously discussed, algae grows rapidly in nutrient-rich aquatic environments. When

algae decay in water, oxygen is consumed. This can be dangerous for aquatic organisms.
High: No algal colonies (0-25% cover)
Medium: Few colonies (25-75% cover)
Low: Dense algal colonies (75-100%)

Evidence of macrophytes (emergent or submerged pond vegetation)

Macrophytes improve pond-settling efficiency and utilize dissolved nutrients. They also

provide cover for zooplankton that can help keep the algae population down.
High: Dense macrophytes (75-100% coverage)
Medium: Moderate (25-75% coverage)

Low: No macrophytes (0-25% coverage).
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Evidence of amphibians and reptiles

Amphibians use water bodies for breeding, maturation, and over wintering. These organisms
are extremely dependent on good water quality and their populations can be severely affected
by toxins. Reptiles such as turtles rely on both a quality wetland for food foraging and

hibernation and upland areas for laying eggs. Snakes will often be found in areas adjacent to

wetlands that support amphibian life forms.
High: Number of individuals (3 or more)
Medium: (1-2)
Low: (0-1)

Evidence of Birds

Many types of birds can be found within and adjacent to wetlands. The reason for this is
because of the abundance of food available and the nesting cover provided by wetland plants.
A good diversity of bird species is supported by a diverse array of food and cover found and

provides for better recreational bird watching opportunities.
High: Number of species (3 or more).
Medium: (2-3)
Low: (0-1)

Evidence of non-domestic mammals

Mammals, especially larger ones, need ample adjacent upland areas to search for food and
raise their young. Aquatic systems that do not have mammalian life forms using them may

have little to offer for food or cover or they may be isolated from other supportive systems.
High: Number of species (3 or more).
Medium: (2-3)

Low: (0-1)
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Insects

High: Insects such as dragonflies, damselflies, mayflies and water bugs are found in higher
value ponds. These insects are dependent on having aquatic and emergent vegetation for
breeding and protection. They also provide food for small mammals, reptiles and

amphibians, and birds.

Medium: These ponds provide habitat for a lower diversity of insects. Less desirable

insects including mosquitoes and flies are found here.

Low: These ponds contain no signs of insects.

Storm Pond Qualitative Ranking
After field evaluation of each storm pond site, the next step was to assign a qualitative

rank for each pond. The rank uses a Functional Value Index (FVI) based on the eight
aesthetic criteria of High, Medium, or Low in each category. The eight criteria where
evaluated separately and then the average was used to determine the ponds overall
ranking. In general terms, the higher the ranking the healthier the pond is for water

quality treatment, aesthetic viewing, and wildlife habitat.
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STORM POND DESCRIPTIONS

Central Park
For a map of storm ponds within Central Park, please refer to Figure 6.4 in the previous

section.

Community CP-P6

Storm Pond

Qualitative Rank: Medium

Area: 1.4 acres

This pond is located at the southeastern outlet of Bennett Lake. It receives water from the

lake through a metal spillway. Other sources of hydrology inputs are from surface drainage
of the parking lot and a 42-inch RCP stormwater inlet on the southwest corner of the pond. A
24-inch RCP acts as the outlet for the pond and extends east eventually draining into a

roadside ditch, then into W4.

The pond has steep sloped banks with little emergent vegetation. A narrow fringe of
cottonwood, willow, and aspen exist on the western edge. Some emergents on the south edge
include: soft stem bulrush, spike rush, reed canary grass, and smartweed. The pond is visible

from trails on all sides and the bridge over the channel from Bennett Lake.

The water had a dark green appearance and about 25-percent filamentous (floating) algal
colonies. Low submerged vegetation was observed. Ducks, geese, and redwing blackbirds

where observed using the pond. This could be due to the high presence of water bugs.

The National Wetland Inventory map indicates this basin was a shallow marsh with open
pockets of water that at one time extended to Victoria Street to the east and near the houses to
the south. A turf area along the east side of this basin historically was a shallow marsh. This
area does not appear to be actively utilized and due to its elevation near the pond normal
water level it would be relatively easy to restore to a shallow marsh with excavation or a wet

meadow with seeding.

If excavation were proposed special consideration would need to be made for the storm pipe
at a shallow elevation that extends to the east. This is the primary outlet for Lake Bennett that

eventually flows into W4.
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A defined channel has eroded a small 2-foot wide trench that extends from discharge at the

parking lot to the storm pond. The pipe could remain, but turf should be replaced with a

vegetated swale to minimize erosion. Human caused erosion is also happening on the

northeast slope of the pond. This should be fixed to reduce sediment in the pond and increase

safety.

This pond is located at a major trailhead and could offer some educational signage

opportunities.

Management Recommendations:

Community Activity Priority Estimated Cost Comments

CP-P6 Restore High $30,000 Restoration of this basin would
adjacent involve excavation to the
wetland original soils along with

planting and seeding. Due to
its location at a major trailhead
it could offer significant
education opportunities.

CP-P6 Control Medium $ 1,000 High traffic along slopes
erosion on caused erosion. Create an
north bank access point with steps or

woodchips to limit public use
of adjacent slopes. Restore and
re-vegetate adjacent slopes.

CP-P6 Educational Medium $ 500- A sign at this location could
Signage $1,000 describe the wetland

restoration and describe
general wetland ecology.
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Langton Lake

For a map of storm ponds within Central Park, please refer to Figure 6.6 in the previous

section.

Community LL-P3

Storm Pond

Qualitative Rank: High

Area: 0.9 acres

This pond is located near the southeastern edge of Langton Lake. A 42-inch RCP and a 24-

inch RCP, both on the south end of the pond, provide stormwater inputs. The large parking
lot to the east contributes surface runoff to the pond. The outlet for the pond is through a 12-
inch RCP with a wood weir, near the northwest end of the pond. Over the outlet pipe is a

riprap spillway.

The pond has steep sloped banks but does have a narrow band of emergent vegetation. Some
emergents on the edge include: river bulrush, soft stem bulrush, arrowhead, and cattail. There
were also macrophytes such as coontail and duckweed. A border of sandbar willow, vervain,
and swamp milkweed forms a buffer along the edge. The pond is visible from the boardwalk,

walking path, and nearby businesses.

The water was relatively clear and only had a faint brown color. The clarity could be
attributed to the fact it had not rained for four weeks prior to the field visit. Redwing
blackbird, great blue heron, catbird, and other song birds where observed using the pond. The
pond supports a good diversity of other animal life also. Small fish, frogs, aquatic insects
(dragontflies, damselflies, pond skimmers), and deer and raccoon tracks where all observed.

The diversity is probably due to the proximity to the lake and woods of the park.

The National Wetland Inventory map indicates this basin was excavated in an upland area.
The pond appears to be functioning well for stormwater treatment and retention and

providing habitat.
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Reservoir Woods

For a map of storm ponds within Central Park, please refer to Figure 6.8 in the previous

section.

Community RW-P3

Storm Pond

Qualitative Rank: Medium

Area: 0.8 acres (2.3 total)

This pond is located at the northeastern corner of the park west of Dale Street. The pond is

visible from Alameda Street. The only source of hydrology inputs appears to be from street
stormwater to the west. A concrete control structure on the east side acts as the only outlet.
At the time of the field visit the water level was 1-inch below the lip of the structure. The

structure was also partially blocked with debris.

The pond has very steep sloped banks with the upland forest growing to the edge. The pond

has low visibility from the park or other public areas.

The water had a dark green appearance and only a small amount of duckweed. No emergent
or submerged vegetation was observed. Possibly due to the pond’s secluded location,

cormorant, blue-wing teal, and wood duck were observed.

This storm pond has been excavated from a wetland and has increased in depth and storage

volume.

Villa Park

For a map of storm ponds within Central Park, please refer to Figure 6.10 in the previous

section.

Community VL-P3

Storm Pond

Qualitative Rank: Medium

Area: 2.0 acres

This pond is located south of W1 and W2. Two sources of hydrology constantly flow into the

pond. Surface flow from a stream channel (W2) from the north flows into the pond on the
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northwest side under the footbridge. Groundwater discharges from W1, flows into a sinkhole,

then under the trail and enters under the edge of the pond. A 42-inch corrugated plastic pipe

conveys stormwater from County Road B to the northeast side of the pond. A 12-inch PVC

pipe also enters near the same place. On the west side a 46 x 35-inch RCP flows into a ditch

under another footbridge.

The primary outlet is a 36 x 48-inch box skimmer that drops into a 12-inch CMP that goes

under the trail on the south side. A riprap (gabion?) overflow is just to the east of the

skimmer under a footbridge.

A sedimentation delta has formed at the large 42-inch inlet. The water had a dark green

appearance, 25-percent covered with filamentous algae, and 30-percent covered by

duckweed. Little emergent or submerged vegetation was observed. A steep, narrow vegetated

fringe exists between the trail and the edge of the pond. Vegetation includes: reed canary

grass, sandbar willow, bur dock, nettle, cottonwood, common and marsh milkweed, Canada

thistle, Campion, and bulrush.

Many small fish and insects were observed. This abundance attracted such bird species as

belted kingfisher, great blue heron, great egret, mallard, and green heron.

This storm pond has been excavated from a wetland and has increased in depth and storage

volume.

Management Recommendations:

Community Activity Priority Estimated Cost Comments
VL-P3 Remove Medium $1,000 - Removing sediment delta will
sediment $8,000 help preserve water quality
delta at functioning of pond.
42-inch
inlet.
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Community VL-P7

Storm Pond

Qualitative Rank: Medium

Area: 0.5 acres

This pond is located east of W6 and south of the hockey rink. The primary inlet is a 27-inch

RCP, which conveys stormwater from Cohansey Boulevard. The grate on the flared end is
damaged and filled with debris and trash. There is moderate sedimentation near the inlet. The

pond appears to outlet over a low berm into W6 to the southwest.

The pond has steep dirt banks with little emergent vegetation. At the time of the field visit,
wood chips from a lot clearing to the east had encroached into the edge of the pond. The
surface of the pond was completely coved with duckweed. This allowed for little observance

of water color or other pondweeds.

The edge of the pond is a dense coverage of sandbar willow and silver maple. There was
evidence that raccoon and woodchuck use the fringe area of the pond. The water is stagnant

and the dense tree cover makes the air still, thus providing for an abundance of mosquitoes.

Management Recommendations:

Community Activity Priority Estimated Cost Comments
VL-P7 Replace damaged Medium $600.00 Debris build-up in the grate
grate at inlet and (material allows water to back up in the
remove debris. cost only) | pipe and creates conditions
Provide were sediments drop out in the
appropriate gap at pipe rather than the pond. An
bottom. appropriate gap (3-4”) between
the grate and pipe invert will
limit debris build-up.
City of Roseville 161

Parks Natural Resource Management



APPENDIX A

Modeling Data/Lake Survey Results//Lake Inventory
Information
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Table 1 — Water Quality Data for Langton Lake

Total Soluble Total .
Total Kiehdahl Total Reactive | Suspended Total Volatile
DATE SECCHI | Chlorophyll a | Nitrogen y Phosphorous pe Solida TN/TP
(TN) N|trqgen (TP) Phosphorous| Solids (TVS)
(TkjN) (SRP) (TSS)
meters ugl/l mgl/l mg/l mgl/l mgl/l mgl/l mgl/l
6/7/2001 3.00 32 0.81 0.07 0.01 3.00 48.00 12.46
7/17/2001 2.00 19 1.6 1.6 0.11 nd 8.20 nd 14.55
8/23/2001 2.50 23 1.2 1.2 0.07 nd 9.70 5.20 18.46
Mean| 2.50 24.67 1.20 1.40 0.08 0.01 6.97 26.60 15.16
Min| 2.00 19.00 0.81 1.20 0.07 0.01 3.00 5.20
Max 3 32 1.6 1.6 0.11 0.01 9.70 48.00
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Table 2 — Water Quality Data for Bennett Lake

Total Solub-le
DATE SECCHI Chlor;)phyll Phos(lr)rli)o)rous PhI;:;;t(::zus

(SRP)

(meters) (ug/l) (mg/l) (mg/l)
7-May-01 34.36 0.08 0.01
29-May-01 1.90 63.51 0.08 0.04
15-Jun-01 1.40 16.74 0.10 0.02
5-Jul-01 0.80 33.48 0.15 0.06
26-Jul-01 0.70 54.01 0.23 0.04
15-Aug-01 0.70 37.99 0.25 0.02
6-Sep-01 1.00 17.32 0.12 0.04
27-Sep-01 1.30 23.35 0.09 0.03
Growing beason 111 35.20 0.14 0.03
Min 0.70 16.74 0.08 0.02
Max 1.90 63.51 0.25 0.06

Source: Ramsey County
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TABLE 3 - PHOSPHORUS LOADING RATES FOR STUDY AREA (EXISTING AND ULTIMATE LAND USE/COVER)

Land Density Impervious Runoff Dissolved/Total Runoff Loading Rate
Use/Cover (Units/ac.) Fraction (TP) (ug/) Phosphorus Coefficient (lbs./ac./yr.)1
Fraction
Woodlands N/A N/A 200 .6 .08
Non-ponded N/A N/A 200 .6 .08
wetland
Undeveloped N/A N/A 400 .6 A5 4
open land’
Agricultural N/A N/A 650 2 24 1.0
cropland
Golf course N/A <5% 550 Y 12 4
LA-Rural 1 unit/20 ac. <5% 300 .5 A1 2
LA-1 3 units/ac. 30% 450 3 21 .6
LA-2 6 units/ac. 52% 450 3 .35 1.0
LA-3 12 units/ac. 70% 500 3 .61 2.0
LA-4 20 units/ac. 75% 500 3 .68 2.2
(stacked)
Commercial N/A 75% 600 3 .68 2.6
Industrial N/A 68% 600 3 .55 2.1

'Based on annual precipitation of 28.3 inches
2Values for parks/open space and grass hay equivalent to those for undeveloped open land
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Table S - Results for Langton Lake from the Wisconsin Lake Model
Spreadsheet (WiLMS) model

Phosphorus Prediction and Uncertainty Analysis Module

Date: 1/10/2002 Scenario: 78
Observed spring overturn total phosphorus (SPO): 0.0 mg/m"3
Observed growing season mean phosphorus (GSM): 80.0 mg/m"3

Back calculation for SPO total phosphorus: 0.0 mg/m"3
Back calculation GSM phosphorus: 0.0 mg/m"3

% Confidence Range: 70%

Nurenberg Model Input - Est. Gross Int. Loading: 0 kg

Lake Phosphorus Model Low Most Likely High Predicted % Dif.
Total P Total P Total P -Observed
(mg/m”*3) (mg/m"3) (mg/m"3) (mg/m”3)
Walker, 1987 Reservoir N/A N/A N/A N/A N/A
Canfield-Bachmann, 1981 Natural Lake N/A N/A N/A N/A N/A
Canfield-Bachmann, 1981 Artificial Lake N/A N/A N/A N/A N/A
Rechow, 1979 General 66 74 86 -6 -8
Rechow, 1977 Anoxic 307 346 402 266 333
Rechow, 1977 water load<50m/year 221 249 290 169 211
Rechow, 1977 water load>50m/year N/A N/A N/A N/A N/A
Walker, 1977 General N/A N/A N/A N/A N/A
Vollenweider, 1982 Combined OECD 134 148 167 108 270
Dillon-Rigler-Kirchner N/A N/A N/A N/A N/A
Vollenweider, 1982 Shallow Lake/Res. 122 136 155 96 240
Larsen-Mercier, 1976 N/A N/A N/A N/A N/A
Nurnberg, 1984 Oxic 100 113 131 33 41
Lake Phosphorus Model Confidence Confidence Parameter Back Model
Lower Upper Fit? Calculation Type
Bound Bound (kg/year)
Walker, 1987 Reservoir N/A N/A N/A N/A N/A
Canfield-Bachmann, 1981 Natural Lake N/A N/A N/A N/A N/A
Canfield-Bachmann, 1981 Artificial Lake N/A N/A N/A N/A N/A
Rechow, 1979 General 50 106 FIT 0 GSM
Rechow, 1977 Anoxic 252 466 FIT 0 GSM
Rechow, 1977 water load<50m/year 172 351 P Pin 0 GSM
Rechow, 1977 water load>50m/year N/A N/A N/A N/A N/A
Walker, 1977 General N/A N/A N/A N/A N/A
Vollenweider, 1982 Combined OECD 83 249 FIT 0 ANN
Dillon-Rigler-Kirchner N/A N/A N/A N/A N/A
Vollenweider, 1982 Shallow Lake/Res. 78 225 FIT 0 ANN
Larsen-Mercier, 1976 N/A N/A N/A N/A N/A
Nurnberg, 1984 Oxic 71 173 P 0 ANN
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Table 6 - Results for Bennett Lake from the (Wisconsin Lake Model Spreadsheet) WiLMS
model

Phosphorus Prediction and Uncertainty Analysis Module

Date: 1/10/2002 Scenario: 69

Observed spring overturn total phosphorus (SPO): 0.0 mg/m"3
Observed growing season mean phosphorus (GSM): 140.0 mg/m"3
Back calculation for SPO total phosphorus: 0.0 mg/m”3

Back calculation GSM phosphorus: 0.0 mg/m"3

% Confidence Range: 70%
Nurenberg Model Input - Est. Gross Int. Loading: 0 kg

Lake Phosphorus Model Low Most Likely High Predicted % Dif.
Total P Total P Total P -Observed
(mg/m”3) (mg/m"3) (mg/m"3) (mg/m”3)
Walker, 1987 Reservoir N/A N/A N/A N/A N/A
Canfield-Bachmann, 1981 Natural Lake N/A N/A N/A N/A N/A
Canfield-Bachmann, 1981 Artificial Lake N/A N/A N/A N/A N/A
Rechow, 1979 General 100 111 126 -29 -21
Rechow, 1977 Anoxic 227 254 287 114 81
Rechow, 1977 water load<50m/year 182 203 229 63 45
Rechow, 1977 water load>50m/year N/A N/A N/A N/A N/A
Walker, 1977 General N/A N/A N/A N/A N/A
Vollenweider, 1982 Combined OECD 112 122 135 52 74
Dillon-Rigler-Kirchner N/A N/A N/A N/A N/A
Vollenweider, 1982 Shallow Lake/Res. 100 111 123 41 59
Larsen-Mercier, 1976 N/A N/A N/A N/A N/A
Nurnberg, 1984 Oxic 112 125 141 -15 -11
Lake Phosphorus Model Confidence Confidence Parameter Back Model
Lower Upper Fit? Calculation Type
Bound Bound (kg/year)
Walker, 1987 Reservoir N/A N/A N/A N/A N/A
Canfield-Bachmann, 1981 Natural Lake N/A N/A N/A N/A N/A
Canfield-Bachmann, 1981 Artificial Lake N/A N/A N/A N/A N/A
Rechow, 1979 General 76 158 FIT 0 GSM
Rechow, 1977 Anoxic 186 341 FIT 0 GSM
Rechow, 1977 water load<50m/year 141 285 P 0 GSM
Rechow, 1977 water load>50m/year N/A N/A N/A N/A N/A
Walker, 1977 General N/A N/A N/A N/A N/A
Vollenweider, 1982 Combined OECD 69 205 FIT 0 ANN
Dillon-Rigler-Kirchner N/A N/A N/A N/A N/A
Vollenweider, 1982 Shallow Lake/Res. 64 183 FIT 0 ANN
Larsen-Mercier, 1976 N/A N/A N/A N/A N/A
Nurnberg, 1984 Oxic 79 191 P 0 ANN
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APPENDIX B
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Summary of MnRAM Wetland Data

Wetid Hydrologic Val Wildlife Value Aesthetic rec V' Quality comid
AC-W1 Medium/High ~ Medium/Low Medium

Low Shrub-Carr
AC-W10 Low Low Low

Low Seasonally Floode
AC-Wil

Low Wet Meadow
AC-W2 Medium/High ~ Medium/Low Medium

Medium Shallow Marsh

Medium/Low Wet Meadow
AC-W3 Medium Medium/Low Medium

Medium/Low Shallow Marsh
AC-W4 Medium Medium/Low Medium/High

Low Shallow Open Wa
AC-W5 Medium High High

Medium Shrub-Carr
AC-W6 Low Low Medium/Low

Low Seasonally Floode
AC-W7 Medium Medium/Low Low

Low Seasonally Floode
AC-W8 Low Low Medium/Low

Low Seasonally Floode
AC-W9 High Medium/High Medium

Medium Shallow Marsh

Medium/Low Wet Meadow
CP-W1 Medium Medium Medium

Low Shallow Marsh

Low Shallow Open Wa

Medium/Low Shrub-Carr
CP-W10 Medium/High  High High

Medium Shrub-Carr

Medium Shallow Marsh

Thursday, November 21, 2002
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Wetid Hydrologic Val Wildlife Value Aesthetic rec V' Quality comid

Medium/Low Wet Meadow
CP-Wlil Medium Medium/Low Medium/Low

Medium/Low Shallow Marsh
CP-Wi2 Medium/High ~ Medium Medium/Low

Medium Shallow Open Wa
CP-Wi3 Low Medium/Low Medium/Low

High/Medium Shallow Open Wa

Medium/Low Wet Meadow
CP-W2 Medium/High — Medium Medium

Medium Shallow Marsh
CP-W3 Medium Medium Medium

Medium Shrub-Carr

Medium/Low Shallow Marsh

Medium/Low Shallow Open Wa
CP-w4 Medium/High ~ Medium Medium/High

Medium Deep Marsh

Medium/Low Wet Meadow

Medium/Low Shallow Marsh
CP-W5 Medium/High — Medium Medium

High/Medium Wet Meadow

Medium Shallow Marsh
CP-w7 Low Medium/Low Medium/Low

Low Seasonally Floode
CP-W8§ Medium/Low Medium Medium

Medium/Low Wet Meadow
CP-W9 Medium Medium/High  Medium

Medium Shallow Marsh
LL-W1 Medium/Low Medium Medium/Low

Medium Seasonally Floode
LL-W2 High Medium/High — High

High/Medium Shallow Marsh

Medium/Low Wet Meadow
LL-W4 Medium Medium/Low Low

Low Shallow Marsh

Thursday, November 21, 2002
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Wetid Hydrologic Val Wildlife Value Aesthetic rec V' Quality comid
LL-W5 High Medium Medium

Low Wet Meadow
LL-W6 High Medium Medium/High

Medium/Low Deep Marsh
LL-W7 Medium Medium Medium

Low Wet Meadow

Medium/Low Shallow Marsh
RW-W1 Medium/High High Medium/High

Medium Shallow Open Wa

Medium Other

Medium Wet Meadow
RW-W2 Medium/High ~ High Medium/High

High/Medium Open Bog
RW-W4 Medium/Low Medium/Low Low

Medium/Low Seasonally Floode
VL-W1 Medium/High Medium/High Medium/High

Medium Shallow Marsh

Medium Other
VL-w2 Medium/Low Medium/High ~ Medium

Other

Medium/Low Wet Meadow
VL-W4 Medium/High ~ Medium/High  Medium/High

Medium Shallow Marsh

Medium Shallow Open Wa
VL-W5 High Medium/High Medium/High

High/Medium Shallow Marsh

High/Medium Shallow Open Wa
VL-W6 Medium/High ~ Medium/High High

High Deep Marsh
VL-W8

Low Wet Meadow
Thursday, November 21, 2002 Page 3 of 3
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Roseville Natural Resource Management

Appendix C: Upland Natural Community Summary

Area AC-U2

Oak Woodland-Brushland

l:annny
Quercus alba

Quercus ellipsoidalis

Populus tremuloides

Acer negundo

Fraxinus pennsylvanica

Prunus serotina
Pinus banksiana
Populus deltoides

Acer saccharinum

White oak
Northern pin oak
Quaking aspen
Box elder

Green ash

Black cherry
Jack pine
Cottonwood

Silver maple; Soft
maple

Common
Common
Common
Occassional
Occassional
Rare

Rare

Rare

RANK D

Shrub
Rhamnus frangula

Prunus serotina
Rubus occidentalis
Acer negundo
Sambucus pubens
Caragana arborescens
Cornus alternifolia
Rhamnus cathartica
Ribes missouriense
Prunus serotina
Cornus

Rubus

Rubus occidentalis
Juglans cinerea

Acer saccharinum

Rhus glabra
Populus tremuloides

Acer spicatum

STATUS
Alder buckthorn Common
Black cherry Occassional
Black raspberry Occassional
Box elder Occassional
Red-berried elder Common
Siberian pea-shrub Occassional
Pagoda dogwood Rare
Common buckthorn Common
Missouri gooseberry Rare
Black cherry Occassional
Dogwood; Cornel Rare
Bramble Rare
Black raspberry Rare
Butternut Rare
Silver maple; Soft Rare
maple
Smooth sumac Rare
Quaking aspen Rare
Mountain maple Rare

Forbs

Solanum dulcamara

Eupatorium purpureum

Aster lateriflorus

Eupatorium rugosum

Asclepias syriaca

Solidago canadensis

Lactuca

Linaria vulgaris
Geum canadense
Potentilla

Circaea lutetiana
Achillea millefolium
Rudbeckia hirta

Rumex crispus

Bittersweet nightshade
Sweet Joe-pye weed
Side-flowering aster
Common snakeroot
Common milkweed
Canada goldenrod
Lettuce
Butter-and-eggs

White avens
Cinquefoil

Enchanter's nightshade
Yarrow

Black-eyed Susan

Curly dock

Occassional
Rare
Rare
Rare
Occassional
Occassional
Occassional
Occassional
Occassional
Occassional
Occassional
Rare
Rare

Rare

Graminoids
Poa pratensis

Phleum pratense
Bromus inermis
Muhlenbergia
Carex pensylvanica
Lolium perenne

Dichanthelium

Kentucky bluegrass
Timothy

Smooth brome
Satin-grass; Muhly gra
pensylvania sedge
English rye grass

Panic Grass

Rare
Rare
Rare

Rare



Appendix C: Upland Natural Community Summary

Area ACU3

Oak Forest, Dry

Ganopy
Quercus alba

Quercus ellipsoidalis
Populus tremuloides

Acer negundo

Fraxinus pennsylvanica

Prunus serotina

Populus deltoides

White oak
Northern pin oak
Quaking aspen
Box elder

Green ash

Black cherry

Cottonwood

Common
Common
Common
Occassional
Occassional

Rare

RANK CD STATUS
Shrub Forbs
Rhamnus frangula Alder buckthorn Common Smilacina stellata
Prunus serotina Black cherry Occassional
Rubus occidentalis Black raspberry Occassional
Acer negundo Box elder Occassional
Sambucus pubens Red-berried elder Common
Cornus alternifolia Pagoda dogwood Rare

Starry false Solomon's-seal

Graminoids



Appendix C: Upland Natural Community Summary

Area CP-UI

Oak Woodland-Brushland

Ganopy
Ulmus americana

Robinia pseudoacacia
Ulmus pumila

Acer negundo
Populus deltoides

Acer saccharinum

Quercus macrocarpa
Salix
Populus tremuloides

Pinus resinosa

Betula nigra

Pinus sylvestris

American elm
Black locust
Siberian elm
Box elder
Cottonwood

Silver maple; Soft
maple
Bur oak

Willow
Quaking aspen

Red pine; Norway
pine
River birch; Red birch

Scotch pine

Occassional

Common

Rare

Rare

Rare

Rare

RANK D

Shrub
Fraxinus pennsylvanica

Acer negundo

Robinia pseudoacacia
Ulmus pumila
Rhamnus cathartica
Sambucus canadensis
Lonicera tatarica
Elaeagnus angustifolia
Rhamnus frangula

Amelanchier

Morus alba

STATUS
Green ash Common
Box elder Common
Black locust Rare
Siberian elm Occassional
Common buckthorn Occassional
Common elder Rare
Tartarian honeysuckle ~ Occassional
Russian-olive Rare
Alder buckthorn Rare
Juneberry; Rare
Serviceberry; Saska
White mulberry Rare

Forbs
Apocynum cannabinum

Smilacina racemosa
Acalypha rhomboidea

Artemisia ludoviciana

Galium boreale
Parthenocissus inserta
Solidago canadensis
Eupatorium rugosum
Euphorbia cyparissias
Solanum dulcamara
Polygonum pensylvanicum
Aster lateriflorus

Aster oolentangiensis
Helianthus strumosus
Solidago missouriensis
Campanula aparinoides
Monarda fistulosa
Achillea millefolium

Anemone cylindrica

Indian hemp
False Solomon's-seal
Three-seeded mercury Rare

Western mugwort; White
sage

Northern bedstraw
Virginia creeper

Canada goldenrod
Common snakeroot
Cypress spurge Rare
Bittersweet nightshade
Pennsylvania smartweed
Side-flowering aster
Sky-blue aster
Woodland sunflower
Missouri goldenrod
Marsh bellflower

Wild bergamot

Yarrow

Thimbleweed

Graminoids
Bromus inermis

Phalaris arundinacea
Poa pratensis
Andropogon gerardii
Panicum lanuginosum
Schizachyrium scoparium
Carex pensylvanica

Spartina pectinata

Smooth brome
Reed canary grass
Kentucky bluegrass
Big bluestem

Hairy panic grass
Little bluestem
pensylvania sedge

Prairie cordgrass

Rare
Rare
Rare
Occassional

Rare



Appendix C: Upland Natural Community Summary

Area CP-U2
Floodplain Forest

Ganopy

Populus deltoides Cottonwood

Acer negundo Box elder

Ulmus americana American elm

Quercus macrocarpa Bur oak

Salix nigra Black willow

Acer saccharinum Silver maple; Soft
maple

Salix Willow

Common
Common
Occassional
Rare
Occassional

Rare

Rare

RANK CD STATUS
Shrub
Rhamnus cathartica Common buckthorn Occassional
Acer negundo Box elder Common
Prunus virginiana Chokecherry Occassional
Sambucus canadensis Common elder Occassional
Fraxinus pennsylvanica Green ash Occassional
Ulmus Elm Rare
Ribes americanum Wild black currant Occassional
Lonicera tatarica Tartarian honeysuckle ~ Occassional
Cornus stolonifera Red-osier dogwood Common
Vitis riparia Wild grape Occassional

Forhs
Glechoma hederacea

Parthenocissus inserta
Viola

Solanum dulcamara

Creeping charlie
Virginia creeper
Violet

Bittersweet nightshade

Common
Common
Occassional

Occassional

Graminoids
Bromus inermis

Phalaris arundinacea

Carex blanda

Smooth brome
Reed canary grass

woodland sedge

Rare
Rare

Rare



Appendix C: Upland Natural Community Summary

Area CP-U3

Floodplain Forest

Ganopy
Ulmus pumila

Populus tremuloides
Populus deltoides
Acer negundo

Ulmus americana
Quercus macrocarpa
Salix nigra

Acer saccharinum

Salix

Siberian elm
Quaking aspen
Cottonwood
Box elder
American elm
Bur oak

Black willow

Silver maple; Soft
maple
Willow

Occassional
Rare
Common
Common
Occassional
Rare
Occassional

Rare

Rare

RANK CD STATUS
Shrub
Cornus amomum Silky dogwood Common
Juglans cinerea Butternut Rare
Morus alba White mulberry Rare
Rhamnus cathartica Common buckthorn Occassional
Acer negundo Box elder Common
Prunus virginiana Chokecherry Occassional
Sambucus canadensis Common elder Occassional
Fraxinus pennsylvanica Green ash Occassional
Ulmus Elm Rare
Ribes americanum Wild black currant Occassional
Lonicera tatarica Tartarian honeysuckle ~ Occassional
Cornus stolonifera Red-osier dogwood Common

Forbs
Eupatorium perfoliatum

Verbena hastata

Viola

Glechoma hederacea
Parthenocissus inserta

Solanum dulcamara

Common boneset Rare
Blue vervain Rare
Violet

Creeping charlie
Virginia creeper

Bittersweet nightshade

Graminoids



Appendix C: Upland Natural Community Summary

Lowland Hardwood Forest

Area CP-U4
Ganopy
Acer negundo

Fraxinus pennsylvanica
Ulmus pumila

Acer saccharinum
Pinus resinosa

Populus tremuloides
Pinus sylvestris
Betula papyrifera
Juglans cinerea
Populus deltoides

Quercus rubra

Tilia americana
Quercus ellipsoidalis
Quercus macrocarpa
Prunus serotina
Ulmus americana

Juglans nigra

Box elder
Green ash
Siberian elm

Silver maple; Soft
maple

Red pine; Norway
pine

Quaking aspen
Scotch pine
Paper birch
Butternut
Cottonwood

Northern red oak;
Common red oak

Basswood
Northern pin oak
Bur oak

Black cherry
American elm

Black walnut

Common
Occassional
Rare

Rare

Rare

Common
Rare
Rare

Occassional

Occassional
Rare

Rare

Rare

RANK CD STATUS
Shrub
Acer negundo Box elder Occassional
Fraxinus pennsylvanica Green ash Occassional
Ribes americanum Wild black currant Occassional
Rhamnus cathartica Common buckthorn Common
Ulmus pumila Siberian elm Rare
Morus alba White mulberry Rare
Viburnum trilobum High-bush cranberry Rare
Sambucus canadensis Common elder Occassional
Lonicera tatarica Tartarian honeysuckle ~ Occassional
Cornus amomum Silky dogwood Common
Prunus virginiana Chokecherry Rare
Populus tremuloides Quaking aspen Occassional
Rubus occidentalis Black raspberry Occassional
Juglans cinerea Butternut Rare
Rhus glabra Smooth sumac Occassional
Acer ginnala Amur maple Occassional
Ulmus americana American elm Occassional
Robinia pseudoacacia Black locust Rare
Juglans nigra Black walnut Rare

Forbs
Eupatorium rugosum

Arctium minus
Glechoma hederacea
Solanum dulcamara
Parthenocissus inserta
Helianthus strumosus
Monarda fistulosa
Solidago canadensis
Pilea pumila

Hackelia virginiana

Smilacina racemosa

Common snakeroot
Common burdock
Creeping charlie
Bittersweet nightshade
Virginia creeper
Woodland sunflower
Wild bergamot
Canada goldenrod
Clearweed

Virginia stickseed

False Solomon's-seal

Graminoids

Occassional
Occassional
Occassional
Occassional
Rare

Rare

pilea pumi
Rare
smilacina rac

Rare

Reed canary grass



Appendix C: Upland Natural Community Summary

Area CP-U5
RANK NA STATUS
Ganopy Shrub Forbs Graminoids
Rhamnus cathartica Common buckthorn Rare Menispermum canadense  Canada moonseed Schizachyrium scoparium  Little bluestem Common
Staghorn sumac Rare Solidago rigida Stiff goldenrod Sorghastrum nutans Indian grass Common
i - Andropogon gerardii Big bluestem Common
Acer negundo Occassional Helianthus laetiflorus Showy sunflower pogon g g
Asclepias syriaca Common milkweed Poa pratensis Kentucky bluegrass Occassional
Rhamnus frangula Alder buckthorn Rare , )
Dalea candida White prairie-clover Bromus inermis Smooth brome Common
Petalostemon purpureum  Purple prairie-clover Panicum lanuginosum Hairy panic grass
Agastache foeniculum Blue giant_hyssop Bouteloua Curt/pendu/a Side-oats grama

Baptisia

Ratibida pinnata
Monarda fistulosa

Aster lateriflorus

Aster ericoides
Veronicastrum virginicum
Heliopsis helianthoides
Echinacea

Solidago canadensis

Artemisia ludoviciana

Mirabilis nyctaginea
Asclepias tuberosa

Vicia

False indigo
Gray-headed coneflower
Wild bergamot
Side-flowering aster
Heath aster

Culver's root

Ox-eye

Purple coneflower
Canada goldenrod

Western mugwort; White
sage

Heart-leaved four-o'clock
Butterfly-weed
Vetch



Appendix C: Upland Natural Community Summary

Area LU

Oak Forest, Dry
Ganopy

Ulmus americana American elm Common
Quercus ellipsoidalis Northern pin oak Common
Acer negundo Box elder Occassional
Quercus alba White oak Common
Quercus macrocarpa Bur oak Occassional
Populus tremuloides Quaking aspen Occassional
Prunus serotina Black cherry Occassional
Ulmus pumila Siberian elm Rare

RANK C

Shrub
Morus alba

Ribes cynosbati

Acer negundo

Rubus occidentalis
Sambucus canadensis
Rhamnus cathartica
Prunus serotina
Lonicera tatarica

Rhus glabra

Viburnum trilobum

STATUS
White mulberry Rare
Prickly gooseberry; Occassional
Dogberry
Box elder Occassional
Black raspberry Occassional
Common elder Occassional
Common buckthorn Common
Black cherry Occassional
Tartarian honeysuckle  Rare
Smooth sumac Rare
High-bush cranberry Rare

Forhs
Solanum dulcamara

Parthenocissus inserta
Rhus radicans
Eupatorium rugosum
Aster simplex
Circaea lutetiana
Smilacina racemosa
Hackelia virginiana
Verbena urticifolia
Rhus radicans
Oxalis stricta

Vitis riparia

Menispermum canadense

Bittersweet nightshade
Virginia creeper
Poison ivy

Common snakeroot
Marsh aster
Enchanter's nightshade
False Solomon's-seal
Virginia stickseed
White vervain

Poison ivy

Yellow wood-sorrel
Wild grape

Canada moonseed

Occassional
Common
Occassional
Occassional
Rare
Occassional
Occassional
Rare

Rare

Rare

Occassional

Occassional

Graminoids
Carex pensylvanica

Carex intumescens

pensylvania sedge

bladder sedge

Occassional

Rare



Appendix C: Upland Natural Community Summary

Area 1102

Lowland Hardwood Forest

Ganopy
Populus deltoides

Salix nigra

Ulmus americana
Acer negundo
Celtis occidentalis

Acer saccharinum

Populus tremuloides

Salix babylonica

Area LL-U3
Other

Ganopy
Ulmus pumila

Acer negundo

Cottonwood
Black willow
American elm
Box elder
Hackberry

Silver maple; Soft
maple
Quaking aspen

Weeping Willow

Siberian elm

Box elder

Occassional
Common
Occassional
Common
Rare

Rare

Rare

Common

Occassional

RANK C

Shrub
Rhamnus cathartica

Sambucus canadensis
Rhamnus frangula
Rubus occidentalis

Salix

RANK

Shrub
Rhamnus cathartica

Acer negundo

Ribes

STATUS
Common buckthorn Common
Common elder Occassional
Alder buckthorn Rare
Black raspberry Rare
Willow Occassional
STATUS na
Common buckthorn Common
Box elder Occassional
Currant; Gooseberry Occassional

Forbs
Eupatorium rugosum

Verbena urticifolia
Solidago canadensis
Veronicastrum virginicum
Asclepias syriaca
Smilacina racemosa

Iris virginica

Forhs
Parthenocissus inserta

Common snakeroot
White vervain
Canada goldenrod
Culver's root
Common milkweed
False Solomon's-seal

Southern blue flag

Virginia creeper

Rare
Rare
Rare
Rare
Rare

Rare

Common

Graminoids
Phalaris arundinacea

Graminoids
Poa pratensis

Reed canary grass

Kentucky bluegrass

Occassional



Appendix C: Upland Natural Community Summary

Area RW-UI

Oak Forest, Mesic

Ganopy
Quercus macrocarpa

Quercus ellipsoidalis

Quercus rubra

Quercus alba
Populus tremuloides
Prunus serotina
Ulmus americana

Fraxinus pennsylvanica

Bur oak
Northern pin oak

Northern red oak;
Common red oak

White oak
Quaking aspen
Black cherry
American elm

Green ash

Occassional

Occassional

Occassional

Occassional

Rare

Common

Common

rubus occiden

RANK BC STATUS

Shrub
Rhamnus cathartica Common buckthorn
Acer negundo Box elder
Ulmus americana American elm
Fraxinus pennsylvanica Green ash
Rhamnus frangula Alder buckthorn
Rubus occidentalis Black raspberry
Quercus Oak
Sambucus pubens Red-berried elder
Ribes cynosbati Prickly gooseberry;

Dogberry
Prunus serotina Black cherry
Amelanchier Juneberry; Rare

Serviceberry; Saska
Lonicera tatarica Tartarian honeysuckle  Rare
Rhus glabra Smooth sumac Rare
Acer ginnala Amur maple Rare
Cornus foemina Gray dogwood Rare
Corylus americana American hazelnut
Sorbus Mountain-ash Rare
Viburnum trilobum High-bush cranberry Rare
Cornus amomum Silky dogwood Rare
Prunus virginiana Chokecherry Rare
Tsuga canadensis Hemlock Rare

Forhs
Viola

Pilea pumila

Eupatorium rugosum

Veronicastrum virginicum

Smilacina racemosa
Thalictrum dioicum
Osmunda claytoniana
Circaea lutetiana
Arctium minus
Geranium maculatum
Campanula aparinoides
Aster cordifolius
Erigeron strigosus
Solidago canadensis
Helianthus strumosus
Monarda fistulosa
Smilax ecirrata
Solanum dulcamara
Oxalis stricta
Athyrium angustum

Aster ontarionis

Violet

Clearweed

Common snakeroot
Culver's root

False Solomon's-seal
Early meadow rue
Interrupted fern
Enchanter's nightshade
Common burdock
Wild geranium

Marsh bellflower
Heart-leaved aster
Daisy fleabane
Canada goldenrod
Woodland sunflower
Wild bergamot
Carrion-flower
Bittersweet nightshade
Yellow wood-sorrel
Lady fern

Ontario aster

Rare
Rare
Rare
Rare
Rare
Rare

Occassional

Rare
Rare
Rare
Rare
Rare
Rare
Rare
Rare
Occassional
Rare
Rare

Rare

Graminoids
Poa pratensis

Carex pensylvanica

Kentucky bluegrass

pensylvania sedge

Rare



Appendix C: Upland Natural Community Summary

Area RW-U2
Dry Prairie

Ganopy
Populus tremuloides

Quercus macrocarpa

Quaking aspen

Bur oak

Occassional

Rare

RANK C

Shrub
Rubus allegheniensis

Rubus occidentalis
Prunus serotina

Rhus glabra

Cornus foemina
Fraxinus pennsylvanica
Juniperus virginiana
Acer ginnala

Rhamnus

Prunus americana

Rhus typhina

STATUS

Common blackberry
Black raspberry
Black cherry
Smooth sumac
Gray dogwood
Green ash

Red cedar

Amur maple
Buckthorn

Wild plum

Staghorn sumac

Occassional
Occassional

Occassional

Occassional

Occassional

Occassional

Rare

Forbs
Solidago canadensis

Solidago speciosa
Solidago rigida
Aster simplex
Achillea millefolium

Aster oolentangiensis

Pycnanthemum virginianum

Fragaria virginiana
Euphorbia corollata
Trifolium pratense
Anemone virginiana
Aster ericoides
Mirabilis nyctaginea
Rumex acetosa
Antennaria neglecta

Physalis heterophylla

Helianthemum canadense

Liatris aspera
Lespedeza capitata
Heterotheca villosa
Solidago nemoralis
Verbena stricta
Monarda fistulosa

Ambrosia coronopifolia

Canada goldenrod
Showy goldenrod

Stiff goldenrod

Marsh aster

Yarrow

Sky-blue aster

Virginia mountain-mint
Common strawberry
Flowering spurge

Red clover
Thimbleweed

Heath aster
Heart-leaved four-o'clock
Green sorrel
Pussytoes

Clammy ground-cherry
Frostweed

Rough blazing star

Round-headed bush-clover

Prairie golden aster
Gray goldenrod
Hairy blue vervain
Wild bergamot

Western ragweed

Common
Common
Common

Rare

Common

Rare
Occassional

Rare

Rare
Occassional
Rare
Rare
Rare
Rare
Rare

Rare

Occassional

Occassional

Graminoids
Andropogon gerardii

Sorghastrum nutans
Poa pratensis
Bromus inermis
Agrostis stolonifera
Eragrostis spectabilis

Dicanthelium

Schizachyrium scoparium

Stipa spartea

Spartina pectinata

Big bluestem
Indian grass
Kentucky bluegrass
Smooth brome
Redtop

Purple love grass
Panic Grass

Little bluestem
Porcupine grass

Prairie cordgrass

Occassional

Rare

Occassional
Occassional

Rare



Appendix C: Upland Natural Community Summary

Area RW-U3

Mixed Pine Hardwood Forest

Ganopy
Pinus banksiana

Pinus resinosa

Pinus strobus
Populus deltoides
Quercus alba

Quercus rubra

Quercus macrocarpa
Pinus sylvestris
Juglans cinerea

Picea

Acer negundo

Fraxinus pennsylvanica

Thuja occidentalis

Jack pine

Red pine; Norway
pine

White pine
Cottonwood
White oak

Northern red oak;
Common red oak

Bur oak
Scotch pine
Butternut
Spruce
Box elder
Green ash

White cedar; Arbor
vitae

Occassional

Common

Occassional
Rare
Rare

Rare

Rare
Occassional
Occassional
Occassional
Occassional
Rare

Rare

RANK NA STATUS
Shrub
Acer negundo Box elder Occassional
Celtis occidentalis Hackberry Rare
Sambucus pubens Red-berried elder Occassional
Prunus virginiana Chokecherry Rare
Rhamnus cathartica Common buckthorn Common
Ribes cynosbati Prickly gooseberry;

Dogberry

Viburnum trilobum High-bush cranberry Rare
Prunus serotina Black cherry Rare
Fraxinus pennsylvanica Green ash Rare
Rubus occidentalis Black raspberry Rare
Sorbus Mountain-ash Rare
Rubus allegheniensis Common blackberry Rare
Rhamnus frangula Alder buckthorn Rare

Forhs
Smilacina racemosa

Parthenocissus inserta
Circaea lutetiana
Osmorhiza claytonii
Athyrium angustum
Osmunda claytoniana
Rhus radicans

Cystopteris fragilis

Menispermum canadense

Vitis riparia

False Solomon's-seal
Virginia creeper
Enchanter's nightshade
Sweet Cicely

Lady fern

Interrupted fern

Poison ivy

Fragile fern

Canada moonseed

Wild grape

Rare
Common
Occassional
Rare
Occassional
Occassional
Rare

Rare

Occassional

Graminoids



Appendix C: Upland Natural Community Summary

Area RW-U3

Lowland Hardwood Forest

Ganopy
Acer negundo

Fraxinus nigra
Prunus serotina
Quercus ellipsoidalis
Quercus alba

Populus tremuloides

Box elder

Black ash

Black cherry
Northern pin oak
White oak

Quaking aspen

Common
Common
Rare
Rare
Rare

Occassional

RANK CD STATUS
Shrub
Sambucus pubens Red-berried elder Occassional
Ribes americanum Wild black currant Occassional
Rhamnus cathartica Common buckthorn Common
Quercus ellipsoidalis Northern pin oak Rare
Prunus virginiana Chokecherry Rare
Rhamnus frangula Alder buckthorn Common
Lonicera tatarica Tartarian honeysuckle  Rare
Acer ginnala Amur maple Occassional
Rubus occidentalis Black raspberry Occassional

Forbs
Eupatorium rugosum

Solanum dulcamara
Circaea lutetiana
Osmorhiza claytonii
Vitis riparia

Parthenocissus inserta

Graminoids
Common snakeroot Poa pratensis
Bittersweet nightshade Alopecurus

Enchanter's nightshade
Sweet Cicely
Wild grape

Virginia creeper

Kentucky bluegrass

Foxtail

Rare



Appendix C: Upland Natural Community Summary

Area RW-U4

Floodplain Forest
Ganopy
Acer negundo Box elder
Populus deltoides Cottonwood
Ulmus americana American elm

Fraxinus pennsylvanica Green ash

Juglans cinerea Butternut

Common

Occassional
Occassional
Occassional

Rare

RANK CD STATUS
Shrub
Rhamnus cathartica Common buckthorn
Rhamnus frangula Alder buckthorn
Fraxinus pennsylvanica Green ash
Ribes cynosbati Prickly gooseberry;
Dogberry
Ulmus americana American elm
Sambucus canadensis Common elder

Forbs
Eupatorium rugosum

Leonurus cardiaca

Impatiens capensis

Hackelia virginiana
Solanum dulcamara
Parthenocissus inserta
Urtica dioica

Solidago canadensis

Graminoids
Common snakeroot Phalaris arundinacea
Motherwort Muhlenbergia

Spotted touch-me-not;
Jewel-weed

Virginia stickseed
Bittersweet nightshade
Virginia creeper
Stinging nettle

Canada goldenrod

Reed canary grass

Satin-grass; Muhly gra



Appendix C: Upland Natural Community Summary

Area RW-Ub

Oak Forest, Dry

Ganopy
Quercus alba

Fraxinus pennsylvanica

Ostrya virginiana

Quercus ellipsoidalis

Betula papyrifera

White oak
Green ash

Ironwood; Hop
hornbeam

Northern pin oak
Paper birch

RANK CD STATUS
Shrub
Sambucus canadensis Common elder
Rhamnus cathartica Common buckthorn
Ribes cynosbati Prickly gooseberry;
Dogberry
Ulmus americana American elm

Rubus allegheniensis
Lonicera tatarica
Prunus virginiana

Viburnum trilobum

Common blackberry
Tartarian honeysuckle
Chokecherry

High-bush cranberry

Forhs
Thalictrum dioicum

Smilacina racemosa
Athyrium angustum
Solanum dulcamara

Leonurus cardiaca

Maianthemum canadense

Parthenocissus inserta

Circaea lutetiana
Aralia nudicaulis
Uvularia sessilifolia
Alliaria petiolata
Rhus radicans
Osmorhiza claytonii

Eupatorium rugosum

Early meadow rue
False Solomon's-seal

Lady fern

Bittersweet nightshade

Motherwort
Canada mayflower

Virginia creeper

Enchanter's nightshade

Wild sarsaparilla
Pale bellwort
Garlic-mustard
Poison ivy
Sweet Cicely

Common snakeroot

Graminoids



Appendix C: Upland Natural Community Summary

Area RW-Ub

Conifer Plantation
Ganopy
Pinus sylvestris

Ulmus
Populus tremuloides
Populus deltoides
Fraxinus pennsylvanica

Acer negundo

Scotch pine
Elm

Quaking aspen
Cottonwood
Green ash

Box elder

Common

RANK NA

Shrub
Rhamnus cathartica

Acer negundo

Fraxinus pennsylvanica

STATUS

Common buckthorn
Box elder

Green ash

Forbs
Eupatorium rugosum

Osmorhiza claytonii

Circaea lutetiana

Common snakeroot
Sweet Cicely

Enchanter's nightshade

Graminoids
Poa pratensis

Bromus inermis

Kentucky bluegrass

Smooth brome

Common



Appendix C: Upland Natural Community Summary

Area RW-U7

Oak Forest, Mesic

Ganopy
Quercus macrocarpa

Quercus ellipsoidalis

Quercus rubra

Populus tremuloides
Prunus serotina
Ulmus americana

Fraxinus pennsylvanica

Bur oak
Northern pin oak

Northern red oak;
Common red oak

Quaking aspen
Black cherry
American elm

Green ash

Occassional

Occassional

Occassional

Common

RANK BC STATUS

Shrub
Rhamnus cathartica Common buckthorn
Acer negundo Box elder
Ulmus americana American elm
Fraxinus pennsylvanica Green ash
Rhamnus frangula Alder buckthorn
Rubus occidentalis Black raspberry
Quercus Oak
Sambucus pubens Red-berried elder
Ribes cynosbati Prickly gooseberry;

Dogberry
Prunus serotina Black cherry
Amelanchier Juneberry; Rare

Serviceberry; Saska
Lonicera tatarica Tartarian honeysuckle  Rare
Rhus glabra Smooth sumac Rare
Acer ginnala Amur maple Rare
Cornus foemina Gray dogwood Rare
Corylus americana American hazelnut
Sorbus Mountain-ash Rare
Viburnum trilobum High-bush cranberry Rare
Cornus amomum Silky dogwood Rare
Tsuga canadensis Hemlock Rare

Prunus virginiana

Chokecherry

Forhs
Viola

Circaea lutetiana
Arctium minus
Geranium maculatum
Campanula aparinoides
Aster cordifolius
Erigeron strigosus
Solidago canadensis
Helianthus strumosus
Monarda fistulosa
Smilax ecirrata
Solanum dulcamara
Oxalis stricta
Athyrium angustum
Aster ontarionis

Pilea pumila

Eupatorium rugosum

Veronicastrum virginicum

Smilacina racemosa
Thalictrum dioicum

Osmunda claytoniana

Violet

Enchanter's nightshade
Common burdock
Wild geranium

Marsh bellflower
Heart-leaved aster
Daisy fleabane
Canada goldenrod
Woodland sunflower
Wild bergamot
Carrion-flower
Bittersweet nightshade
Yellow wood-sorrel
Lady fern

Ontario aster
Clearweed

Common snakeroot
Culver's root

False Solomon's-seal
Early meadow rue

Interrupted fern

Rare

Rare
Rare
rs
Rare
Rare
Rare
Rare
Rare
Occassional
Rare
Rare
Rare
Rare
Rare
Rare
Rare
Rare

Occassional

Graminoids
Poa pratensis

Carex pensylvanica

Kentucky bluegrass

pensylvania sedge

Rare



Appendix C: Upland Natural Community Summary

Area VL-U1

Floodplain Forest

Ganopy
Ulmus americana

Populus deltoides
Populus tremuloides

Acer saccharinum

Acer negundo
Fraxinus pennsylvanica
Juglans nigra

Robinia pseudoacacia

American elm
Cottonwood
Quaking aspen

Silver maple; Soft
maple
Box elder

Green ash
Black walnut

Black locust

Occassional
Common
Occassional

Rare

Common
Occassional
Rare

Rare

RANK D

Shrub
Ceanothus americanus

Quercus macrocarpa
Caragana

Elaeagnus angustifolia
Acer negundo
Fraxinus pennsylvanica
Rhamnus cathartica
Cornus stolonifera
Populus tremuloides
Sambucus pubens
Rhamnus frangula
Lonicera tatarica
Prunus serotina

Ribes missouriense
Rubus occidentalis
Prunus virginiana

Viburnum trilobum

STATUS
New Jersey tea Rare
Bur oak Rare
Caragana, Pea-Tree Rare
Russian-olive
Box elder Occassional
Green ash Occassional
Common buckthorn Common
Red-osier dogwood Occassional
Quaking aspen Rare
Red-berried elder Occassional
Alder buckthorn Occassional
Tartarian honeysuckle ~ Occassional
Black cherry Occassional
Missouri gooseberry Occassional
Black raspberry Rare
Chokecherry Rare
High-bush cranberry Rare

Forhs
Geum canadense

Solanum dulcamara
Solidago canadensis
Oxalis stricta
Circaea lutetiana
Nepeta cataria
Leonurus cardiaca
Urtica dioica

Urtica dioica

Alliaria petiolata

Impatiens capensis

Pilea pumila

Arctium minus
Eupatorium rugosum
Hackelia virginiana
Lotus corniculatus
Cirsium arvense
Solidago speciosa
Parthenocissus inserta
Vitis riparia
Convolvulus sepium

Apios americana

White avens
Bittersweet nightshade
Canada goldenrod
Yellow wood-sorrel
Enchanter's nightshade
Catnip

Motherwort

Stinging nettle

Stinging nettle
Garlic-mustard

Spotted touch-me-not;
Jewel-weed

Clearweed
Common burdock
Common snakeroot
Virginia stickseed
Bird's-foot trefoil
Canada thistle
Showy goldenrod
Virginia creeper
Wild grape

Hedge bindweed

Groundnut

Occassional
Common
Occassional
Occassional
Occassional
Occassional
Occassional
Occassional
Occassional
Rare

Rare

Rare
Occassional
Rare

Rare

Common
Occassional

Occassional

Graminoids



Appendix C: Upland Natural Community Summary

Area V102
Old Field

Ganopy

RANK NA STATUS
Shrub
Picea Spruce Rare
Cornus stolonifera Red-osier dogwood Occassional
Pinus resinosa Red pine; Norway pine  Rare
Ulmus pumila Siberian elm Occassional
Fraxinus Ash Rare
Acer ginnala Amur maple Rare
Pinus strobus White pine Rare
Rhus glabra Smooth sumac Occassional
Populus tremuloides Quaking aspen
Rhamnus cathartica Common buckthorn Rare

Forbs
Solidago canadensis

Melilotus alba
Melilotus officinalis
Solidago rigida
Tragopogon dubius
Lactuca

Lathyrus venosus
Trifolium pratense
Achillea millefolium
Aster lateriflorus
Cirsium discolor
Solidago missouriensis

Asclepias syriaca

Canada goldenrod
White sweet-clover
Yellow sweet-clover
Stiff goldenrod
Yellow goat's-beard
Lettuce

Veiny pea

Red clover

Yarrow
Side-flowering aster
Field thistle
Missouri goldenrod

Common milkweed

Common
Occassional
Occassional
Occassional
Occassional
Rare
Occassional
Occassional
Occassional
Rare

Rare

Rare

Graminoids
Bromus inermis

Poa pratensis

Phalaris arundinacea

Smooth brome
Kentucky bluegrass

Reed canary grass

Common
Common

Occassional



Appendix C: Upland Natural Community Summary

Area VI3

Lowland Hardwood Forest

Ganopy
Populus tremuloides

Populus tremuloides
Acer negundo
Prunus serotina
Ulmus americana

Acer saccharinum

Quercus ellipsoidalis

Quercus macrocarpa

Quaking aspen
Quaking aspen
Box elder
Black cherry
American elm

Silver maple; Soft
maple
Northern pin oak

Bur oak

Occassional
Common
Common
Rare
Occassional

Rare

Rare

Rare

RANK CD
Shrub
Rhamnus cathartica Common buckthorn
Acer negundo Box elder

Lonicera tatarica
Cornus stolonifera
Ribes americanum
Sambucus

Rubus occidentalis
Rhamnus frangula
Prunus americana
Rubus allegheniensis

Morus alba

Tartarian honeysuckle

Red-osier dogwood
Wild black currant
Elder

Black raspberry
Alder buckthorn
Wild plum

Common blackberry

White mulberry

STATUS

Common
Rare
Rare

Rare

Forhs
Solanum dulcamara

Glechoma hederacea
Erigeron strigosus
Urtica dioica
Athyrium

Circaea lutetiana
Carex pensylvanica
Geum aleppicum
Oxalis stricta
Eupatorium rugosum
Hackelia virginiana
Phryma leptostachya
Viola sororia
Leonurus cardiaca
Geranium maculatum
Pilea pumila

Arctium minus
Matteuccia struthiopteris

Aster cordifolius

Bittersweet nightshade
Creeping charlie

Daisy fleabane
Stinging nettle
Lady-fern; Spleenwort
Enchanter's nightshade
pensylvania sedge
Yellow avens

Yellow wood-sorrel
Common snakeroot
Virginia stickseed
Lopseed

Common blue violet
Motherwort

Wild geranium
Clearweed

Common burdock
Ostrich fern

Heart-leaved aster

Occassional

Rare

Occassional
Rare
Occassional

Rare

Rare
Occassional
Rare

Rare

Rare

Rare

Graminoids
Carex pensylvanica

Poa pratensis

pensylvania sedge

Kentucky bluegrass

Rare

Rare
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Appendix: Potential Species for Dry Prairie and Woodland Restoration

Species GOMNAME Habitat  Sun Gomments

Agastache foeniculum Blue giant-hyssop Upland Full Sun/Part Shade licorice smell to plant

Agastache scrophulariaefolia Purple giant-hyssop Upland Full Sun/Part Shade tall, fragrant

Agropyron trachycaulum Wheatgrass Upland Full Sun/Part Shade interseeding

Allium stellatum Prairie wild onion Upland Full Sun/Part Shade best on sand/gravel south-facing
slopes

Allium tricoccum Wild leek Upland Part Shade/Full Shad rich soil in protected areas

Andropogon gerardii Big bluestem Upland Full Sun/Part Shade better in open areas

Anemone virginiana Thimbleweed Upland Full Sun/Part Shade versatile plant

Anemonella thalictroides Rue-anemone Upland Part Shade/Full Shad rich soils in full shade

Aquilegia canadensis Columbine Upland Part Shade medium to dry soils in part sun

Aralia racemosa American spikenard Upland Part Shade/Full Shad dry oak forest

Artemisia ludoviciana Western mugwort; White sag Upland Full Sun can be aggressive, weedy

Asclepias exaltata Poke milkweed Upland Part Shade medium to dry soils in part sun

Asclepias incarnata Swamp milkweed Wetland Full Sun medium to dry soils in part sun

Asclepias tuberosa Butterfly-weed Upland Full Sun/Part Shade prairie, full sun
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Species GOMNAME Habitat  Sun Gomments

Aster cordifolius Heart-leaved aster Upland Full Sun/Part Shade does well in dappled sunlight

Aster ericoides Heath aster Upland Full Sun can be aggressive in some situations

Aster laevis Smooth blue aster Upland Full Sun/Part Shade prairie areas

Aster novae-angliae New England aster Wetland Full Sun ful!lsunlight on mesic to wet-mesic
soils

Aster oolentangiensis Sky-blue aster Upland Full Sun nice fall color, prefers dry openings

Astragalus canadensis Canada milk-vetch Upland Full Sun/Part Shade prairie

Blephilia hirsuta Wood-mint Upland Part Shade dry woodland edge, prairie

Bromus kalmii Kalm's brome Upland Full Sun/Part Shade interseeding

Bromus pubescens Upland Full Sun/Part Shade dappled sunlight

Campanula rotundifolia Harebell Upland Full Sun/Part Shade dry, sparse areas

Carex comosa bottlebrush sedge Wetland Full Sun fringe

Cinna arundinacea Wood reedgrass Upland Part Shade savanna and open oak forest grass

Coreopsis palmata Stiff tickseed Upland Full Sun/Part Shade prairie

Dalea candida White prairie-clover Upland Full Sun/Part Shade prairie

Desmodium canadense Tick-trefoil Upland Full Sun/Part Shade prairie

Elymus canadensis Nodding wild-rye Upland Full Sun nodding seedhead, short-lived




Species GOMNAME Habitat  Sun Gomments

Elymus hystrix Bottlebrush grass Upland Part Shade bottlebrush seedhead; dappled
sunlight

Elymus villosus silky wildrye Upland Full Sun/Part Shade graceful seedhead, oak openings

Erigeron pulchellus Fleabane Upland Part Shade dry savanna

Eupatorium altissimum Tall boneset Upland Full Sun/Part Shade prairie and savanna

Eupatorium purpureum Sweet Joe-pye weed Upland Part Shade/Full Shad dappled sunlight and medium soils

Euphorbia corollata Flowering spurge Upland Full Sun prairie

Euthamia graminifolia Grass-leaved goldenrod Upland Full Sun/Part Shade aggressive

Galium boreale Northern bedstraw Upland Full Sun/Part Shade prairie or savanna

Gentiana alba Cream gentian Upland Full Sun/Part Shade needs at least a few hours of full sun
per day

Geum triflorum Prairie smoke Upland Full Sun/Part Shade prairie

Helianthus strumosus Woodland sunflower Upland Part Shade dappled sunlight

Heuchera richardsonii Alum-root Upland Full Sun/Part Shade hand broadcast or frost seed

Hypericum pyramidatum Great St. John's-wort Upland Full Sun/Part Shade openings of oak forest and mesic
prairie

Hypoxis hirsuta Yellow star-grass Upland Full Sun/Part Shade very small relative of daffodil, striking
yellow flower

Kuhnia eupatorioides False boneset Upland Full Sun dry areas
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Species GOMNAME Habitat  Sun Gomments

Lespedeza capitata Round-headed bush-clover  Upland Full Sun versatile in open areas

Liatris aspera Rough blazing star Upland Full Sun exists on site

Liatris pycnostachya Gay-feather Wetland Full Sun wet meadow edge

Lilium michiganense Michigan lily Wetland Full Sun wet swales/meadow

Lithospermum canescens Hoary puccoon Upland Full Sun dry, sandy soils

Lobelia siphilitica Great lobelia Wetland Full Sun edge of wetland

Lobelia siphilitica Great lobelia Upland Full Sun small and short-lived

Muhlenbergia mexicana Mexican satin grass Upland Full Sun/Part Shade attractive grass in all seasons

Oxalis violacea Violet wood-sorrel Upland Full Sun/Part Shade dry prairie and savanna

Panicum virgatum Switchgrass Upland Full Sun plant sparingly, if used at all

Pedicularis canadensis Wood-betony Upland Full Sun/Part Shade showy spike of light yellow flowers in
May/June

Petalostemon purpureum Purple prairie-clover Upland Full Sun prairie

Phlox pilosa Prairie phlox; Downy phlox Upland Full Sun/Part Shade prairie

Potentilla arguta Tall cinquefoil Upland Full Sun will tolerate some shade

Prenanthes alba White rattlesnake-root Upland Part Shade prariie and savanna

Pycnanthemum virginianum  Virginia mountain-mint Upland Full Sun/Part Shade will tolerate some shade, and wide

variety of soils
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Species GOMNAME Habitat  Sun Gomments

Sisyrinchium campestre Blue-eyed-grass Upland Full Sun/Part Shade small relative of iris, prariie and dry
savanna

Smilacina racemosa False Solomon's-seal Upland Full Sun/Part Shade versatile

Smilacina stellata Starry false Solomon's-seal  Upland Full Sun/Part Shade versatile

Solidago flexicaulis Zig-zag goldenrod Upland Part Shade showy woodland goldenrod

Solidago speciosa Showy goldenrod Upland Full Sun/Part Shade aggressive

Sorghastrum nutans Indian grass Upland Full Sun/Part Shade interseeding

Spartina pectinata Prairie cordgrass Wetland Full Sun wet soils

Sporobolus heterolepis Prairie dropseed Upland Full Sun Iong-.lived and characteristic of healthy
prairie

Stipa spartea Porcupine grass Upland Full Sun easy to establish from seed

Uvularia grandiflora Yellow bellwort Upland Part Shade/Full Shad doTS better in shadier sites with rich
soils

Veronicastrum virginicum Culver's root Upland Full Sun/Part Shade seed on surface of soil

Viola pedata Bird-foot violet Upland Full Sun/Part Shade savanna and wet-mesic prairie

Zizia aptera Heart-leaved alexanders Upland Full Sun/Part Shade attractive foliage and flowers

Zizia aurea Golden alexanders Upland Full Sun/Part Shade also wetland fringe
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Appendix: Potential Species for Woodland/Forest Restoration

Species Habitat Sun Comments

Agastache scrophulariaefolia Upland Full Sun/Part Shade violet to pink flowers

Allium tricoccum Upland Part Shade/Full Shade onion-like smell to foliage

Amelanchier Upland Part Shade tall shrub, small tree, blueberry-like fruits
Anemonella thalictroides Upland Part Shade/Full Shade mesic forest

Aquilegia canadensis Upland Part Shade spring bloomer

Aralia nudicaulis Upland Part Shade dry to mesic forest

Aralia racemosa Upland Part Shade/Full Shade large plant

Asarum canadense Upland Full Shade forms colonies

Asclepias exaltata Upland Part Shade does well in dry woods with patchy sunlight
Aster cordifolius Upland Part Shade early fall bloomer in part sun and wood edge
Bromus pubescens Upland Full Sun/Part Shade frost seeding

Campanula americana Upland Full Sun/Part Shade colorful flower

Caulophyllum thalictroides Upland Part Shade/Full Shade blue berries

Celtis occidentalis Upland Part Shade part shade tolerant

Cinna arundinacea Upland Part Shade attractive savanna and open forest grass
Cornus alternifolia Upland Part Shade fragrant and attractive

Cornus amomum Upland Part Shade olive-yellow twigs

Desmodium glutinosum Upland Part Shade small pink flowers, sticky seed pods
Elymus hystrix Upland Part Shade seedhead looks like bottle brush
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Species

Habitat

Sun

Comments

Elymus villosus
Eupatorium purpureum
Euthamia graminifolia
Galium boreale
Geranium maculatum
Helianthus hirsutus
Muhlenbergia mexicana
Osmunda claytoniana
Panicum virgatum
Phlox divaricata
Polemonium reptans
Quercus alba

Quercus macrocarpa
Ranunculus fascicularis
Sanguinaria canadensis
Smilacina racemosa
Solidago flexicaulis
Solidago ulmifolia
Thalictrum dioicum
Trillium cernuum

Uvularia grandiflora

Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland

Upland

Full Sun/Part Shade

Part Shade/Full Shade

Full Sun/Part Shade

Full Sun/Part Shade

Part Shade/Full Shade

Part Shade

Full Sun/Part Shade

Part Shade/Full Shade

Full Sun/Part Shade

Full Sun/Part Shade

Part Shade

Part Shade

Part Shade

Part Shade

Full Shade

Full Sun/Part Shade

Part Shade

Part Shade

Part Shade/Full Shade

Part Shade/Full Shade

Part Shade/Full Shade

graceful seedhead

dappled sunlight

aggressive

spreads by rhizomes

pink to violet flowers in May

dappled sunlight

gracefully arching grass

nice colony forming fern

use sparingly in buffer

bright blue flowers in spring

low, purple flowers

somewhat shade tolerant seedlings

needs canopy openings to recruit seedlings
early blooming, small glossy yellow flower
early bloomer

small white flowers and red berries
attractive foliage and flowers

arching flower stalks in vase-like pattern
spring bloomer

only buy from reputable suppliers, if used at all

drooping yellow flower
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Species

Habitat

Sun

Comments

Veronicastrum virginicum
Viburnum lentago
Viburnum rafinesquianum

Viburnum trilobum

Upland
Upland
Upland

Upland

Full Sun/Part Shade
Part Shade
Part Shade

Part Shade

seed on surface of soil
good wildlife value
does well on sandy, slightly acid soils

red fruit produced if enough sunlight
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APPENDIX E

'Glossary of Technical Terms*

Acre-Foot Volume of water that would
cover an acre of land to a depth of one foot
(43,560 cubic feet).

Alluvium Material, such as sand and gravel,
deposited by running water. River terraces
and outwash plains are examples of
landforms composed of alluvium.

Barrens Usually refers to an area with
sparse vegetation or stunted plants, caused
by harsh growing conditions such as
infertile, droughty, or thin soils; also, a plant
community that has very sparse cover or is
composed of stunted plants.

Bedrock Any solid rock exposed at the
earth’s surface or covered by
unconsolidated material such as till, gravel,
or sand.

Best Management Practices: Methods,
measures, or practices to prevent or reduce
water pollution, including but not limited to
structural and non-structural controls,
operation and maintenance procedures, and
scheduling of specific activities. Acronym is
BMPs.

Blowout An area, on a dune or other sand
deposit, where wind has eroded a bowl-
shaped hollow in the sand. Blowouts
generally are sparsely vegetated.
Bluegreen algae A type of algae whose
population often increases dramatically at
high nutrient concentrations in lakes. They
can form objectionable surface scums,
cause taste and odor problems, and secrete
toxins poisonous to warm-blooded animals.
Bog A wetland composed of a layer of
acidic peat on which grows a specialized
group of herbs and low shrubs. Bogs are
distinguished from closely related poor fens
by extremely nutrient-poor conditions and
the absence of most of the minerotrophic
species that occur in poor fens.

Bounce In Hydrologic references, the rise in
level in a wetland or lake resulting from a
rainstorm event. The difference in elevation
between the normal water elevation and the
peak water elevation of a pond for a given
size runoff event.

! Many of the definitions used in this section are
borrowed from Minnesota’s St. Croix River Valley and
Anoka Sandplain, Worcha et al, Minnesota DNR, 1995.

Brushland An upland plant community
composed of shrubs and tree sprouts.
Buffer strip: A band of un-maintained,
preferably native, vegetation left along the
edge of a stream, lake or wetland to filter
runoff and/or stabilize the shoreline
Calcareous Describes a soil or substrate
that contains a significant amount of calcium
carbonate.

Canopy Aerial branches and leaves of
terrestrial plants; generally the tallest layer
of foliage in a plant community.
Chlorophyll a The primary photosynthetic
pigment in plants, a measure of the algal
biomass in lakes

Colluvium A deposit of rock and soil at the
base of a cliff or slope, formed by
gravitational action.

Colonial nesting birds Species that nest in
colonies (groups or aggregations), either
with others of the same species or in mixed-
species aggregations.

Cover The proportion of the ground shaded
when the living plant canopy is projected
vertically downward; also a general term
used to describe any component of the
habitat that conceals animals from view.
DBH (diameter at breast height) — a
standard measure of tree trunk diameter
taken approximately 4.5 feet above the
ground level.

Dominant Describes a plant species that
shapes the character of a community by
virtue of its size, abundance, dense shade,
or effects on soils. Dominant species
generally influence the

presence, growth, and distribution of other
plant species in the community.
Degradation A decrease in quality.
Detention Pond A pond designed to catch
and temporarily store runoff before
discharging the water downstream. The
volume of the pool of standing water in the
pond is important in determining how
effective the pond will be in treating the
incoming stormwater.

Glossary



Dissolved Oxygen (D.0O.) Oxygen that is
dissolved in water. Fish and other water
organisms need oxygen for respiration to
survive. Depletion of oxygen from water can
occur as a result of chemical and biological
processes, including decomposition of
organic matter.

Downcutting The process by which a river
or stream erodes and lowers its bed,
eventually resulting in the formation of a
valley or ravine.

Drift (glacial) Rock material, such as
boulders, gravel, sand, silt, or clay, removed
from one area and deposited in another by
glaciers. Dirift includes material deposited
directly by glacial ice, such as till, as well as
material deposited indirectly, such as
outwash.

Ecosystem The interacting group of
physical elements (such as soils, water,
etc.), plants, animals, and human
communities that inhabit a particular place.
Emergent Describes a plant capable of
surviving indefinitely with its root system and
lower stem in water and its upper stem
above water (e.g., cattails).

Empirical Based on experiment and
observation; used to describe water quality
models which are developed from measured
data.

End moraine A typically hilly landform
composed of material deposited at the
margin of a glacier.

Ephemeral habitat A temporary habitat
created by low intensity, short-lived
fluctuations in environmental factors.
Epilimnion: Upper warm layer of a lake
during thermal stratification.

Esker A long, often serpentine hill or ridge
composed of sand and gravel deposited by
meltwater streams flowing in a channel in a
decaying ice sheet.

Eutrophication A natural process caused
by the gradual accumulation of nutrients and
consequent increased biological production,
and resulting in the slow filling in of a basin
with accumulated sediments, silt, and
organic matter. Man’s activities can
increase the rate at which eutrophication
occurs.

Eutrophic Lake: A nutrient rich lake;
usually shallow, green due to excessive
algae growth and with limited oxygen in the
bottom layer of water.

Exotic species A species that has been
introduced to an area by humans or that is

present in the area as a result of human-
caused changes. (same as non native
species.)

Export Coefficient An estimate of the
expected annual amount of a nutrient
carried from its source to a lake.

Fen a wetland community composed of
sedges, grasses, forbs, and sometimes
shrubs, that develops on peat in shallow
basins.

Floating-leaved plants Aquatic plants that
root on lake, pond, or river bottoms and
have leaves that float on the water surface
at the end of long, flexible stems ( e.g.,
water-lilies).

Floodplain A flat area adjacent to a stream
or river channel, created by erosion and
deposition of sediment during regular
flooding. Signs of 'flooding include debris
caught in trees and ice scars at the bases of
trees.

Flushing Rate The number of times per
year that a volume of water equal to the
lake’s volume flows through the lake.

Forb A general term for broad-leaved,
herbaceous plants.

Forest A plant community with a nearly
continuous to continuous canopy (70 to
100% cover) of mature trees.
Forest-grown tree A tree that matured
within a closed-canopy forest. Forest-grown
trees tend to have narrow crowns and tall,
straight trunks with few lower limbs.
Graminoid An herbaceous plant with linear,
“grasslike” leaves that typically are oriented
vertically. Graminoids include grasses,
sedges, and rushes.

Greenway or Greenway Corridor A linear
open space area, usually composed of
natural vegetation, or vegetation that is more
natural than surrounding land uses. May
include paths or recreational trails.

Ground layer A vegetation layer, mostly
less that 3 feet tall, of grasses, forbs, and
woody plants.

Ground moraine A broad and level or
gently undulating landform composed of
material that was deposited underneath and
sometimes at the margin of a glacier as the
ice sheet melted; also referred to as a till
plain.

! Many of the definitions used in this section are
borrowed from Minnesota’s St. Croix River Valley and
Anoka Sandplain, Worcha et al, Minnesota DNR, 1995.

Glossary



Grove A general term for a patch of trees
less than 2 acres in area.

Grub A tree or shrub whose aboveground
shoots are repeatedly killed by fire or
browsing but whose root system survives
and continues to send up new shoots. The
root system of a grub may be several
hundred years old; the above ground shoots
are generally much younger.

Habitat The locality, site, and particular type
of local environment in which plants,
animals, and other organisms live.

Herb A plant lacking a persistent above
ground woody stem. Herbs include broad-
leaved flowering plants, ferns, grasses,
sedges, and others.

High Water Level (HWL) The peak water
surface elevation in a ponding area as a
result of a specific runoff event. Once the
peak is reached, the pond water elevation
eventually returns to its normal (standing)
water level.

Hydrology The science and study of water
in nature, including its circulation,
distribution, and its interaction with the
environment.

Hydrophyte A plant adapted to growing in
water or on wet soils that are periodically
saturated and deficient in oxygen.
Hypolimnion Lower cooler layer of a lake
during thermal stratification.

Ice block lake A lake that occurs in a
depression that was formed when a block of
glacial ice was buried or surrounded by till or
outwash sand, and then melted.

Ice scar A scar on a floodplain tree caused
by abrasion by ice floes during spring
flooding.

Impervious Surface A surface that is
impermeable to the downward seepage of
water; e.g., pavement and roof tops.
Inflorescence An arrangement of flowers
on a plant, such as in a cluster or along a
stalk.

Lacustrine Refers to features (such as
sediments, landforms, plant communities, or
animal communities) that were formed by or
are associated with a lake.

Landform A land feature, such as plain,
plateau, or valley, formed by a particular
geologic process.

Life form Characteristic structural features
and growth pattern of plant species (e.g.,
broad-leaved deciduous shrub).

Litter layer Relatively undecomposed
organic matter and debris on top of soil
layer.

Loading The amount of a pollutant or other
substance delivered to a lake, usually
expressed as a weight per unit time (i.e.
pounds per year). The loading of a given
constituent to a receiving water is a function
of the volume of incoming water and the
concentration of the constituent in the
incoming water.

Loess Fine material consisting
predominantly of silt with fine sand and clay.
Loess is often deposited by wind.
Macrophytes Higher plants which grow in
water, either submerged, emergent, or
floating. Reeds and cattails are examples of
emergent macrophytes.

Marsh A plant community of shallow
wetland basins, dominated by herbaceous,
emergent aquatic plants such as cattails and
bulrushes. Marshes usually have standing
water throughout the growing season.
Meltwater Water released by melting glacial
ice.

Mesic A general term describing upland
habitats that are intermediate between wet
and dry; also used to describe plants and
plant communities that occur in mesic
habitats.

Mesotrophic Lake Midway in nutrient
levels between eutrophic and
oligotrophiclakes.

Microhabitat A small, specialized habitat.
Mineral soil A soil composed mostly of
inorganic matter, including clay, silt, sand,
and gravel. Mineral soils usually have less
than 20% organic matter but may have
organic surface layers up to 12 inches thick.
Minerotrophic A general term describing
wetlands with nutrient levels that fall
between very low (such as in bogs) and very
high (such as in seepage meadows).
Mitigation: Actions taken to reduce an
impact. Water quality mitigation measures
can be non-structural (such as street
sweeping, regulation of fertilizer use, and
creation/protection of natural buffers to filter
runoff) or structural (such as installation of
detention basins). Properly designed
detention basins are among the most
effective and reliable measures for
mitigating the water quality impacts of urban
developments.

Model A mathematical representation of an
event or process.

Glossary



Moraine Rock and mineral debris deposited
directly by glacial ice. Moraines most often
consist of unsorted rock and mineral
particles.

Muck A dark-colored organic soil of highly
decomposed plant material in which the
original plant parts are not recognizable.
MUSA (Metropolitan Urban Service Area)
The area designated by the Metropolitan
Council of the twin cities area to receive
urban services such as central sewer, urban
streets, etc.

Native habitat A habitat formed and
occupied by native plants and animals and
little modified by logging, farming, ditching,
flood control, and the like.

Native species A species that occurs
naturally within a given region.

'Native vegetation Vegetation, composed
of native plants, that has been little modified
by human activities such as logging,
farming, ditching, or the introduction of
nonnative species.

Natural area Geographic area in which the
dominant plants and animals are native
species.

Natural community An assemblage that
tends to recur over space and time of native
plants and animals that interact with each
other and with their abiotic habitats in ways
that have been little modified by nonnative
plant and animal species. Natural
communities are classified and described
according to their vegetation, successional
status, topography, hydrologic conditions,
landforms, substrates, soils, and natural
disturbance regimes (such as wildfires,
windstorms, normal flood cycles, and normal
infestation by native insects and
microorganisms).

Nonnative species A species that has been
introduced to an area by humans or that is
present in the area as a result of human-
caused changes.

Non-Point Source Pollution: Refers to
pollution other than that caused by
discharge of pollutants through a pipe from a
closed system to a receiving water.
Pollution caused by runoff from farm fields
or paved streets are examples of this non-
point pollution.

! Many of the definitions used in this section are
borrowed from Minnesota’s St. Croix River Valley and
Anoka Sandplain, Worcha et al, Minnesota DNR, 1995.

Normal Water Level (NWL) The elevation
of the surface of the standing water pool
within a pond or wetland. Generally, the
NWL is the elevation of the bottom of the
primary outlet pipe or overland flow channel.
Nutrient Budget: An itemized estimate of
nutrient inputs and outputs (usually for a
period of one year), taking into account all
sources and losses.

Nutrient Loading The input of nutrients to
a lake

Nutrient Trap A type of pond or wetland
that is effective at removing nutrients from
water.

Nutrients Elements such as phosphorus
and nitrogen that are required for plant
growth. When excess amounts are
transported in stormwater they may
encourage excessive algae or other plant
growth in receiving water bodies.
Oligotrophic Lake A relatively nutrient-
poor lake, usually clear and deep with
bottom waters high in dissolved oxygen.
Open-grown tree A tree that has matured
in an open setting, such as a prairie or
savanna. Open-grown trees tend to have
broad crowns and thick, spreading lower
limbs.

Organic soil A soil in which the upper
surface layers contain more than 25%
organic matter.

Outcrop Bedrock that projects above the
soil.

Outwash plain A plain formed of sorted and
stratified material-such as layers of sand
and gravel-carried from an ice sheet and
deposited by glacial meltwater.

pH A measure of the acidic or basic nature
of the water; it is defined as the logarithm of
the reciprocal of the hydrogen-ion
concentration in moles/liter.

Parent material The weathered rock or
partly weathered soil material from which
topsoil develops.

Parts per billion (ppb) a unit of
concentration, sometimes expressed as
micrograms per liter (ug/l).

Parts per million (ppm) a unit of
concentration, sometimes expressed as
milligrams per liter (mg/l).

Peat soil A dark brown or black organic soil
consisting largely of undecomposed or
slightly decomposed plants. Peat soils
usually form where persistent excessive
moisture slows or inhibits the decay of plant
material.
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Persistent vegetation Wetland vegetation
formed by emergent hydrophytic plants with
stems that normally remain standing until
the beginning of the following growing
season (e.g., cattails and bulrushes).
Phosphorus A nutrient essential to plant
growth. Phosphorus is the nutrient most
commonly limiting plant growth in lakes.
Phosphorus Export The amount of
phosphorus carried off of a given area of
land by stormwater.

Phytoplankton Open water algae; it forms
the base of the lake’s food chain and
produces oxygen.

Prairie An upland plant community
composed of grasses and forbs. Prairies
generally lack trees; shrubs, if present, are
not prominent.

Presettlement A term used for convenience
to denote the time period before Euro-
American settlers moved into the Region.
The Region was actually settled by
American Indians for thousands of years
before European-Americans arrived.
Range (geographic) The limits of the
geographic distribution of a species or
group.

Rate Control: A term that refers to
controlling the rate at which water is
discharged from a watershed. Rate control
is often accomplished by creating ponds-
either by excavation or berming- to
temporarily store runoff, then discharging
the stored water at a slower rate to
downstream areas. Further reductions in the
rate at which water is released from a pond
can be accomplished by reducing the size of
the outlet, such as through installation of a
wall in the outlet structure with a hole
(orifice) through it.

Reintroduced species Species that had
been eliminated from areas where they
occurred historically and were later released
back into the area by humans.

Remnant A portion or fragment of a natural
community that has survived while the rest
of the community has been destroyed by
logging, urban development, clearing of land
for cultivation, and other human activities.
Residence Time The amount of time it
takes for water flowing into a lake to equal
the lake volume. The shorter the residence
time, the more incoming water the lake is
receiving relative to its volume.

Rhizome A horizontal underground plant
stem.

Savanna An upland plant community
formed of prairie herbs with scattered trees
or groves of trees. The canopy cover of
trees in a savanna is generally between 10
and 70%.

Secchi Disc A device measuring the depth
of light penetration in water, typically a 9-
inch, white circular plate attached to a rope.
Used to measure water transparency.
Sedge Any of a number of grasslike plants
of the family Cyperaceae.

Sedimentation The process by which
matter (usually soil particles) settles on a
substrate following transport by water, wind,
orice.

Seepage The slow, diffuse oozing of
groundwater onto the earth’s surface.
Shallow Lake Lakes with mean depth of
less than 10 feet

Shrub layer A vegetation layer, usually less
that 6 feet high, of shrubs and tree
seedlings.

Shrub swamp A wetland community
dominated by a nearly continuous to
continuous canopy (70 to 100% cover) of
shrubs, such as willows and alders.
Subcanopy A vegetation layer, composed
of patches of individuals of approximately
equal height, that is lower than the canopy
layer; often refers to a layer of saplings, tall
shrubs, or small trees between 6 and 35 feet
high.

Submergent Describes an aquatic plant
that grows entirely under water.

Substrate The surface layer of organic or
mineral material-such as till, outwash, or
bedrock-from which the soil is formed.
Succession The change in vegetation over
time.

Swale A broad, shallow depression in a till
plain or broad river plain.

Swamp A wetland community with a fairly
continuous to continuous canopy of shrubs
or trees, such as speckled alder, black ash,
or tamarack. Swamps generally occur in
shallow basins or wet depressions.

'"Talus Rocks and other coarse mineral
debris that accumulate at the base of a cliff
or steep slope.

Terrace A sandy and gravelly alluvial plain
bordering a river. Terraces represent former

! Many of the definitions used in this section are
borrowed from Minnesota’s St. Croix River Valley and
Anoka Sandplain, Worcha et al, Minnesota DNR, 1995.

Glossary



river floodplains, left stranded when the river
level dropped because of channel
downcutting or decreased flow. Terraces
are ordinarily level or nearly level and are
seldom flooded.

Till Unstratified and unsorted material
deposited directly by a glacier. Till consists
of clay, sand , gravel, or boulders mixed in
any proportion.

Till plain A broad and level or gently
undulating landform composed of material
that was deposited underneath and at the
margin of a glacier as the ice sheet melted;
also referred to as a ground moraine.

Total Phosphorus (TP) A measure of all of
the different forms of phosphorus in water.
Includes phosphorus dissolved in the water,
suspended or incorporated in algae or other
organisms.

Total Suspended Solids (TSS) Particulate
material which floats in or is carried along in
water (e.g., algae, soil particles).
Transitional habitat A habitat present
between two adjacent natural communities
(for example, the edge of a forest along a
wet meadow). Transitional habitats often
have features that set them apart form the
habitats formed by either of the adjacent
communities.

Trophic State The level of growth or
productivity of a lake as measured by
phosphorus content, algae abundance, or
depth of light penetration.

Understory The vegetation occurring below
the canopy in a plant community.

Vine A plant with along, weak stem that
grows along the ground or climbs on other
vegetation for support.

Watershed: The area of land draining into
a specific body of water.

Water Transparency A measure of the
clarity of water. The depth at which an
object can be seen in water.

Wetland Habitats where the soil is saturated
or covered with water for part of the year.
Woodland A wooded habitat characterized
by an interrupted tree canopy; also used as
a general term to describe any tract of land
with trees growing on it.
Woodland-brushland An upland plant
community composed of a patchy canopy
(10 to 70% cover) of mature trees and a
dense understory of shrubs, tree shoots,
and saplings. Usually the trees occur in
scattered groves with dense thickets of
brush between them.

Woody plant A perennial plant with a
secondarily thickened, lignified stem.
Zooplankton Microscopic animals.
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