Can Stormwater
Management Co-

Exist with Wetland
Restoration?

Yes!

John Lowenthal, Senior PWS, PWD
Senior Biologist
Senior Principal - Ecology
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NATIONAL ASSOCIATION OF ENVIRONMENTAL PROFESSIONALS

2026 CONFERENCE, ANCHORAGE, AK

Challenges:

 Construct Effective Stormwater Treatment

* Create Wetlands That Provide a Range of
Functions and Values

 Manage Maintenance Activities
* Meet Restoration/Compensation Goals
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Potential Wetland Functions and Values

a s~ wbhDbh =

Groundwater Recharge/Discharge

Flood Flow Alteration

Wildlife Habitat
Sediment/Toxicant/Pathogen Retention
Nutrient Removal/Retention/Transformation
Educational/Scientific Value
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Stormwater Management Goals

1. Remove Nutrients
Nitrogen, Phosphorus and Potassium
2. Remove Suspended Solids
Sediment and Other Particulates
3. Reduce Flow Volume and Velocity
Non-Erosive
No Increase in Downstream Flooding

WATER RESOURCES JOHN LOWENTHAL | MAY 12TH, 2026 | 02:45 - 03:15P




NATIONAL ASSOCIATION OF ENVIRONMENTAL PROFESSIONALS

2026 CONFERENCE, ANCHORAGE, AK

Study Sites

1. Five Sites Located in Eastern Virginia
2. Constructed Between 1993 and 2003

3. Owned and Managed By Municipal and
Private Entities
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CITY OF HAMPTON 1993

1.0 Acre Forested Wetland Compensation

Includes Forebay

One Planted Species (Corps Recommended)
» Typha latifolia-broad leaved cattail

Treats University Parking and Building Runoff
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CITY OF HAMPTON 1993 - SITE MAP
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NATIONAL ASSOCIATION OF ENVIRONMENTAL PROFESSIONALS
2026 CONFERENCE, ANCHORAGE, AK

CITY OF HAMPTON 1993 — CURRENT SPECIES LIST

BOTANICAL NAME | COMMON NAME PLANTED | COLINIZER
TREES

Acer rubrum red maple X
BetulanNigra river birch X
Liquidambar styraciflua sweet gum X
Taxodium distichum | bald eyprus | X
SHRUBS

Alnus serrulata common alder ] X
Cephalanthus occidentalis buttonbush X
Magnolia virginiana sweetbay magnolia X
Morella cerifera wax myrtle X
Vaccinium corymbosum highbush blueberry X
HERBACECUS EMERGENT PLANTS

Boehmeria cylindrica smallspike false nettle X
Eichhornia crassipes common water hyacinth X
Galium tinctorium stiff marsh bedstraw X
Juncus effusus soft rush X
Juncus sp. rush X
Leerzia virginica rice cut grass X
Ludwigia sp. primrose-willow X
Mikania scandens climbing hempvine X

| Polygonum sagiftatum |arrowleaf tearthumb | X
Rhexia mariana MD meadowbeauty X
Scirpus cyperinus wool grass X
Typha latifolia broadleat catail X
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JOHN LOWENTHAL | MAY 12TH, 2026 | 02:45 - 03:15P




o

NATIONAL ASSOCIATION OF ENVIRONMENTAL PROFESSIONALS

2026 CONFERENCE, ANCHORAGE, AK

CITY OF HAMPTON 1993 — 10t* Yr SITE PHOTOS
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CITY OF HAMPTON 1993 — 10t* Yr SITE PHOTOS
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CITY OF HAMPTON 1993 — 10t* Yr SITE PHOTOS
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CITY OF HAMPTON 1993 — 10t Yr SITE PHOTOS

ANCHORAGE, AK
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CITY OF HAMPTON 1993 — 10t* Yr SITE PHOTOS
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CITY OF HAMPTON 1993 — 18t* Yr SITE PHOTOS
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CITY OF HAMPTON 1993 - 18t* Yr SITE PHOTOS

ANCHORAGE, AK
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CITY OF HAMPTON 1993 - 33 Yr SITE PHOTOS
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ANCHORAGE, AK
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CITY OF HAMPTON 1993 - 33 Yr SITE PHOTOS
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CITY OF HAMPTON 1993 - 33 Yr SITE PHOTOS
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JAMES CITY COUNTY 1995

Wetland Bench
1/3 Acre Scrub-Shrub/Forested Compensation
Beaver Impact

Treats Industrial/Commercial Parking and Building
Runoff
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ANCHORAGE, AK

NATIONAL ASSOCIATION OF ENVIRONMENTAL PROFESSIONALS
2026 CONFERENCE,

JAMES CITY
COUNTY 1995 -

SITE MAP
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JAMES CITY COUNTY 1995 - SPECIES LIST

BOTANICAL NAME COMMON NAME PLANTED COLINIZER
Boehmeria cylindrica smallspike false nettle X
Carex lupulina hop sedge X
Echinochlea crus-galli barnyard grass X
Leersia virginica whitegrass X
Microsteqgium vimineum Nepalese browntop X
Mikania scandens climbing hempvine X
Polygonum cespitosum var. longisetum oriental lady's thumb X
Scirpus cyperinus woolgrass X
Solidago rugosa wrinkleleaf goldenrod X
T ypha latifolia broadleaf cattail X
Salix Nigra black willow X
Acer rubrum red maple X
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CITY COUNTY 1995 - 10t Yr SITE PHOTOS
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JAMES CITY COUNTY 1995 - 10t Yr SITE PHOTOS

ANCHORAGE, AK
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JAMES CITY COUNTY 1995 - 16t Yr SITE PHOTOS

ANCHORAGE, AK
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JAMES CITY COUNTY 1995 - 16t Yr SITE PHOTOS
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JAMES CITY COUNTY 1995 - 315t Yr SITE PHOTOS
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JAMES CITY COUNTY 1995 - 315t Yr SITE PHOTOS
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JAMES CITY COUNTY 1998

1.0 Acre Forested Wetland Mitigation
Includes Forebay

Designed as Entrance Feature
Treats Roadway Runoff
Management Issues
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JAMES CITY COUNTY 1998

- SITE MAP
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NATIONAL ASSOCIATION OF ENVIRONMENTAL PROFESSIONALS
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ANCHORAGE,
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JAMES CITY COUNTY 1998 - SPECIES LIST

BOTANICAL NAME [ COMMON NAME [ PLANTED | COLINIZER BOTANICAL NAVE [ COMMON NAME [ PLANTED | _COLUNIZER
TREES HERBACEOUS EMERGEMT PLANTS

e Andrapogon virginicus var virginicus hroomsedge bluestem X
Acer rubrum ted maple A Boehmeria cylindrica smallspike false nettle X
Chamalyperis thyoides atlantic white cedar X Commeling communis Asiatic dayflower X
Fraxinus eamericana white ash X Cyparus iria ricefield latsedge X

Hex opaca american |-|o]h.r X Cyperus odoraius fragrant flatsedge X
tiguidambar styracifiug sweel gum X Eupamiei copllinliing dodfientiel X

= — = Fultmia grominilolic Nlal-lop goldentop X
Liriodendron ruhpr\"era 'Uhpiree A Hibiscus loevis halberdleal rosemallow X
Nyssa aqualic swamp 'UF33|0 X Iris pseudacorus yellow flag irs X
N}‘SSG sylvatica black gum X Juncus effusus common rush X
Platonus accidentalis american sycamore b4 {eersio onvroidos rice culgross X
Guercus alba whits:cak 0 Lespedera cuneats sericea lespedeza A

- Microstegiom viminouwn Fepolese brownlop X
Quercus coccinea scarlet oak 0 Mikenic scandens climbing hempyine X
Quercus rubra red oak 0 Marella ceriferc weax myrtle X
Taxodiuvm distichum bald cypress X Murdonnia keisak wart-removing herb X
Ponthorum sedoides dilch stonecrop X
Pletandra virginica Qrrow arum 0
M Polygonum_cespitosum var. longisetum oriental lady's thumb X
Baccharis halifimifalia qroundsei tree x Polygonum  hydropiperoides swamp smolweed X
Callicarpe americana american beautyberry X Polygonum amphibium water smartweed 0
Cephalanthus occidentalis common buttonbush X Lol Lgeim SgHichin A_rmw'eqi tearthumb A
Clethra ainifolia sweel pe bush X F?nh-;dem — " pickiomnnd "

L6 : FWeel PEpPCTIHS Rhexia mariana Maryland meadowbeauty X
Hibiscus moscheutos marsh hibiscus X Sagittoria gramined qrassy arrowhead X
Rhododendron viscosum swamp czalea X Sagittario latilolic duck polalo X
Vaccinivm corymbosum highbush blueberry X Saururus cemuus lizard's iail 0

Scirous crperinus woolgrass X
Scirpus fluviatitis river bulrush o
Scirpus pungnes common three-square 0
Solidago rugosa wrinkleleaf goldenrod X
Solidago sp. goldenrod X
Sparganium americanum eastern bur-reed 4]
Sperganium eurycarpum giant bur-reed 0
Tvpha letifolic broodleal caltail X

0 .I).r[]”rl![{ I.,'I[,'lI felall I(}(.’{N(]lt.'({ 9003
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JAMES CITY COUNTY 1998 - GRADING
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JAMES CITY COUNTY 1998 — AS BUILT SURVEY

WATER RESOURCES
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JAMES CITY COUNTY 1998 - PLANTING
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JAMES CITY COUNTY 1998 — 214 Yr GROWTH
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JAMES CITY COUNTY 1998 - 3 Yr GROWTH
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JAMES CITY COUNTY 1998 - 10th Yr GROWTH FOREBAY

2026 CONFERENCE, ANCHORAGE, AK

NATIONAL ASSOCIATION OF ENVIRONMENTAL PROFESSIONALS

WATER RESOURCES JOHN LOWENTHAL | MAY 12TH, 2026 | 02:45 - 03:15P




JAMES CITY COUNTY 1998 - 10th Yr GROWTH
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JAMES CITY COUNTY 1998 - 10th Yr GROWTH
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JAMES CITY COUNTY 1998 - 10th Yr GROWTH
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ANCHORAGE, AK

NATIONAL ASSOCIATION OF ENVIRONMENTAL PROFESSIONALS
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JAMES CITY COUNTY 1998 - 13th Yr GROWTH

WATER RESOURCES
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JAMES CITY COUNTY 1998 - 13th Yr GROWTH
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JAMES CITY COUNTY 1998 - 28th Yr GROWTH
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JAMES CITY COUNTY 1998 - 28th Yr GROWTH
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JAMES CITY COUNTY 1998 - 28th Yr GROWTH
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- 28th Yr
GROWTH
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JAMES CITY COUNTY 1998 - 28th Yr GROWTH
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CITY OF HAMPTON 2001

1.5 Acre Forested Wetland Mitigation
Includes Forebay

Treats Workforce Development Center
Parking and Building Runoff

Air Force BASH Concerns
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CITY OF HAMPTON 2001 - SITE MAP
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NATIONAL ASSOCIATION OF ENVIRONMENTAL PROFESSIONALS

2026 CONFERENCE, ANCHORAGE, AK

CITY OF HAMPTON 2001 - SPECIES LIST

BOTANICAL NAME | COMMON NAME | PLANTED | COLINIZER
TREES

Liqb‘i’d’tm‘lf:\c!r s?yrcrcr'ﬂ'uu sweetgum X
Salix nigra black willow X
-.'_—crxod'r'u{n _n'.l'sf'r'chum_ bald cypress X

SHRUBS

Alnus serrulate common alder X

Boehmeria cylindrical smallspike false netile X
Cepholanthus occidentalis buttonbush X

HERBACECOUS EMERGEMT PLAMTS

Dichanihelium sp. Rosette grass X
Eichharnia quadranguloto squarestem spikerush X
Flachoris sp. spikerush X
Galivm finclorium stiff marsh bedstraw X
Hydrocotyle umbellote marshpennywort X
Juncus effusus soft rush X

Juncus repens lesser creeping rush X
Leerzia virginica rice cut grass X

Luchwigio sp. primrose-willow X
Lycopus virginicus Virginia water horehound X
Mikania scanclens climbing hempvine X
Phragmites australis common reed X
Polygonum hypropiperoides swamp startveed X
Polvgonum sagittatum arrovleat tearthumb X
Rhexio mariano taryland meadowbeauty X
Rhynchospora capitellata brownish beaksedge X
R}?}'DCIHDEPGJ’D SP. beﬂkrush x
Scirpus cyperinus wool grass X

S;m':l'd‘crgo“ .sp. go|de-ﬁrod x
Typha lotifolia broadleat cattail X
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2026 CONFERENCE, ANCHORAGE, AK

CITY OF HAMPTON 2001 - PLANTING

WATER RESOURCES
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CITY OF HAMPTON 2001 - 6 MONTHS

WATER RESOURCES
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CITY OF HAMPTON 2001 - 3rd Yr Growth
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CITY OF HAMPTON 2001 - 7th Yr Growth
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CITY OF HAMPTON 2001 - 7th Yr Growth
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CITY OF HAMPTON 2001 - 7th Yr Growth
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YORK COUNTY 2003

» 2- 0.5 Acre Forested Wetland Compensation Sites
» Treats County Park Parking, Picnic and Ball Fields
* Provides Flood Water Management
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YORK COUNTY 2003 - SITE MAP
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NATIONAL ASSOCIATION OF ENVIRONMENTAL PROFESSIONALS

YORK COUNTY 2003 — SPECIES LIST

2026 CONFERENCE, ANCHORAGE, AK

' BOTANICAL NAME | COMMON NAME | PLANTED | COLINIZER
TREES
| Acer rubrum red maple X
Betula nigra river birch X
| Nyssa sylvatica black gum X
Salix nigra black willow X
Taxodium distichum bald cypress X
SHRUBS
Alnus serrulata commeon alder X
| Cephalanthus occidentdlis buttonbush X
Clethera alnifolia coastal sweet pepperbush X
Magnolia virginiana sweetbay magnolia X
| Vaecinium corymbosum highbush blueberry X
HERBACEOUS EMERGENT PLANTS
Alisma subcordatum arnerican water plantain X
| Bidens sp. beggarticks X
Clethra alnifolia coastal sweet pepperbush X
Iris versicolor blueflag Iris X
| Juncus effusus soft rush X
Leerzia virginica rice cut grass X
Sagittaria sp. arrowhead X
 Scifpus cyperinus wool grass X
Typha latifolia broadleaf cattail X
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YORK COUNTY 2003 - GRADING
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YORK COUNTY 2003 - GRADING
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YORK COUNTY 2003 - PLANTING
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YORK COUNTY 2003 - PLANTING
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YORK COUNTY 2003 - 5th Yr GROWTH
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YORK COUNTY 2003 - 5th Yr GROWTH
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YORK COUNTY 2003 - 23rd Yr GROWTH
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CONCLUSIONS

Proper Management:

Good Growth

Good Colonization
Mismanagement:

Plant Mortality

Interrupted Succession
Succession in Progress:

Emergent = scrub shrub = forested
Good Wildlife Usage:

Birds

Mammals

NATIONAL ASSOCIATION OF ENVIRONMENTAL PROFESSIONALS
2026 CONFERENCE, ANCHORAGE, AK

Amphibians
Fish
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Questions ??

John Lowenthal, Senior PW.S., PW.D.
Senior Biologist/Senior Principal
Stantec

501 Butler Farm Road, Suite H
Hampton, VA 23666 USA

Phone: (757) 594-1465

Email: John.Lowenthal@stantecgs.com
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