Stormwater  tlands

Description

Stormwater w@lands are Ebnstructed @etland €ystems O  signedd®
maximize fBe fomoval of pollutants from stormwater runoff viaO
several mechanisms: microbial breakdown €f pollutants, plant uptake,O
retention, settling and &lsorption. Stormwater w€llands tOmporarilyO
store fanoff in €hallow pools that support conditions suitable for theO
growth of wetland plants. Stormwater wetlands also promote theO
growth of microbial pbpulations which can tract soluble €arbon andO
nutrients a0 potentially rO ucdOD and facal coliform O velsO
concentrations.O

Like O tentioniasins a0 wet ponds, stormwater w&lands may bO
used {@Oconnection With other BMP components, such as sO imentO
forebays aO micropools. These O gineeredwktlands Gffer fromO
wetlands constructed @r compensatory storage purposes aO wet-O
lands created for rétoration. Typically, stormwater w&lands will OotO
have the fill fange of ecological functions of Oaturalwetlands;O
stormwater w@lands are O signedspecifically for flood €dntrol andO
water quality purposes. Similar to wé ponds, stormwater wOtlandsO
requirer lativelylarge contributing drainage areas aO /or ryO
weather base flow. Minimum contributing Orainagedteas should be @0
ast ten acres, although pocket type wetlands may be appropriate forO
smaller sites if sufficient ground ®Water flow is available.O

The use of stormwater wetlands is Oimitedb§) a@umber of siteO
constraints, iicluding soils types, @pth to groundwater, contributingO
rainagearea, a0 available Oandafga. Soils, @epth to b&lrock, andO
depth to water table fdust be {Dvestigated before esigning and §tingO
stormwater w@lands. Medium-fine f@xture soils (such as {dams andO
silt loams) are best to establish vegetation, retain surface water,O
permit groundwater discharg€) and capture pollutants. At sites whereO
infiltration {9too rapid €0 sustain pkrmanent soil €aturation, an fthper-O
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Purpose
Water Quantity
Flow attO uationO .
Runoffvolume f@luctionO I:I
Water Quality
Pollution preventionO
Soil erosionB N/A
Sediment controlB N/A
Nutrient loadingB N/A
Pollutant rOmovalO

ToBal suspended sediment (TSS)B.

=

Total phosphorus (P)B
Nitrogen (N)B I:I
Heavy BetalsB I:I
FloatablesB I:I
Oil and greaseB .
OtherB
Fecal coliform .
N

Biochemical oxygen BemandB
(BOD)B

- Primary esign benefit

I:l Secondary esign benefit

|:| Little or o designb fit
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Stormwater  tlands

meable {iher may bOrequired. Where fhe potential for groundwater contamination {9 high, such as runoff from sitesO
with a high potential pbllutant oad, the @e of liners should & required.O

Advantages

*Olmprovements in @bwnstream water quality.O

*OSettlement of particulate pbllutants.O

*ORO uctiomfoxygen-demanding substances aO bacteria from urban fdnoff.O
* Biological Gptake of pollutants by wOtlandplants.O

*OF oodiftenuation.O

*ORO uction of peak discharges.O

* Enhancement of vOgetationdiversity aO wildlife habitat in @ban &reas.O

» Aesthetic (hhancement and ¢hluable &D itiortécommunity green €pace.O

* RO ativellow maintenance €bsts.O

Limitations
*ORO asd @Qutrients iOthe @ll.O

*OMay bOdifficult to maintain ¢egetation thder a variety of flow conditions.O

* G esemay become (hdesirable year-round residents if (atural buffers are Qot iOcludedi@the @etland O sign.O
*OMay act as a heat sink, a0 can Oischarge @armer water to @ownstream water bodies.O

» Depending upon O signlarger and fequirements than dr other BMPs.O

 Until vegetation is wO established, pollutant rOmoval @ficiencies may bOlower than &hticipated.O

*ORé€latively high construction €dsts in @mparison 0 other BMPs.O

Design

A site appropriate for a stormwater wetland must have adequate water flow and appropriate underlying soils.O
Baseflow from the Orainagearea or groundwater must be €éufficient to maintain ©shallow pool @ the @etland &hdO
support the egetation, including species susceptible 0 Oamage Quringdry periods. @Xerlying soils that areO

NRCS Types B, C or D will kave only small @filtration Oosses.Sites with type (sandy) soils have kigh iOfiltrationO
rates and may require a geotextile liner or a 15 centimeter (6 inch) layer of clay. ®fter excavation and grading ofO
a basin, at @ast 10 centimeters (4 inches) of soil €hould be applied € the €ite. 'his material, which may be theO
previously-excavated soil 6 other suitable faterial, is O to provide ®substrate (@ which vOgetationcanO
become Gtablished.O
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Stormwater  tlands

Wetland C eatmentC

The O sigreriteria for stormwater w@lands are the €dme & those @r active €2ttling ponds. They can B0  signedO

to meet particle size removal efficiencies and treatment volume criteria. However, care must be taken to designO

the wetland € that the bbunce in the pbol is compatible ®@ith the @Wetland @Gegetation. The bbunce must bOconsid-O
rediOaddition to aOy ischarge requirements for particle €)ze, flood €dntrol or downstream rosion control settlingO

ponds with special &tention 0 k€eping solids from overtaking the @getation.O

Factors which increase he settling rate of suspended €dlids in @ormwater wetlands iOclude:O
* Laminar s@tling in £¥ro-velocity zones created by plant stemsO
* Anchoring of s@liments by root structure, helping to prevent scour iOshallow areasO
*OlOcreaseddiblogical &tivity rOmoving Qssolved QutrientsO

* Increased blological floc formation.O

asic StormwaterC -
Wetland DesignC Design €C
TypesC

Design €riteria and 6therO
considerations for theO
following four wOtlandtgpesO
are Simmarized (0 Table DO

Design llow
Marsh ystem (Fig. )

*OShallow marsh systemsO

are €dnfigured ®ithO
ifferent Ow marsh aO

high marsh areas, whichO N\
are @ferred @ as cellsO ﬁﬁ.ﬁ':ﬁiﬁ:ﬁ:ﬁﬂsﬂﬁy\
(see Big. 5). They alsoO :
include ®forebay forO S
coarse ParticulateO
settlement bOforetheO
wetland €21l ahd D
micropool at the éntlet.O

gate valves provide
fexibility in depth control

use of wetland muich
lo creale diversity

Surface Area Allocation

*OShallow marshes areO
signedv@dh sinuousO
pathways to increaseO
retention fime &0

contact @rea.O Figure 1. Shallow Marsh SystemC
«OMost shallow marshO Source: Schueler91992.9

60%
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tlands

WATERSHED AREA

DESIGN No. 1 DESIGN No.2 | DESIGN No. 3 DESIGN No. 4
ATTRIBUTE
SHALLOW POND/ ED POCKET
MARSH WETLAND WETLAND WETLAND
moderate, moderate to moderate, moderate, can be
POLLUTANT reliableremoval high, reliable lessreliable subject to
g
REMOVAL of sediments removal of removal of resuspension
CAPABILITY and nutrients nutrients nutrients and groundwater
and sediment displacement
high, shallow moderate, as moderate, as moderate, but
LAND marsh storage vertical pool vertical ED can be
CONSUMPTION consumes space substitues for substitutes for shochorned in
marsh storage marsh storage site
dry weatherbaseflow normally recommended to maintain waterclevations. waler supply provided
WATER Groundwater not recommended as the primary source of water supply by execavation to
BALANCE to wetland groundwater
minimum minimum minimum minimum
WETLAND AREA ratio of .02 ratio of .01 ratio of .01 ratio of .01

CONTRIBUTING

DA of 25 acres
or greater, with

DA of 25 acres
or greater, with

minimum of ten
acres required for ED

1 to 10 acres

WATERSHED AREA dry weather Q dry weather Q

forebay, pond forebay micropool, if possible
DEEPWATER channels micropool micropool
CELLS micropoeol

reversed slope pipe extending from riser, withdrawn approximately broad crested wier with
OUTLET one foot below normal pool. Pipe and pond drain equipped with gate half round trash rack,
CONFIGURATION valve and pond drain
SEDIMENT cleanout of cleanout of pond cleanout of cleanout of wetland
CLEANOUT CYCLE forebay every every ten years forebay every every 5 to 10 years,
(approxi e) 2-5 years 2to 5 years. onsite disposal and

approximat stockpile mulch
g X z : low to moderate, due to

high, if complex high, with moderale, fluctuating ¥
NATIVE microtopography sufficient wetland water levels impose small surface area and
PLANT is present complexity and physiological poor control of water
DIVERSITY arca constraints vty

high, with high, with buffer, moderate, with low, due to small
WILDLIFE complexity and attracts waterfowl buffer arca and low
HABITAT buffer diversity
POTENTIAL

3-2309

able 1: Wetland CharacteristicsC
Source: Schueler91992.9
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Stormwater  tlands

systems consist of poolsO
ranging from 6 to 180
inches Ouring QrmalO
conditions.O

*OShallow marshes mayO

require @rger contributingO
rainage ddeas than GtherO

systems, as runoff vol-O
umes are €ored primarilyO
within fBe @arshes, bt iO
deeper pools where @owO
may be regulated andO
controlled &ver ©ngerO
periods of time.O

Design 2: Pond/Wetlandw
Systems (Fig. ww
*OMultiple €211 &stems, suchO

as pond/wetland §stems,O
utilize & @ast one pdndO
component iOconjunctionO
with a shallow marshO
component.O

*OThe first cell 9typicallyO

the ®@et pond ®hichO

provides for particulateO

pollutant rémoval. TheO Figure 2. Pond/Wetland SystemC
wet pond 9 also used ©0 Source: Schueler91992.

reduce the velocity of theO
runoff entering the system.O

» The ¢hallow marsh provides aO itionalreatment of the fanoff, particularly for soluble fibllutants. TheseO
systems require @ss space (Dan the €hallow marsh systems and @enerally achieve ©higher pollutant rOmovalO
rate @an Gther stormwater wOtland¥9stems.O

Design 3wExtended Detention Wetlands (Fig. 3)w

* Extended O tentiom@tlands provide @greater O greedd ownstream channel frotection. These €ystemsO
require @ss space fDan the €hallow marsh systems, since f@mporary vertical Qorage {9 substituted €@r shallowO
marsh storage.O

» The ® ditionalvertical storage @¥ea also provides €tra runoff O tentiombove the normal O  vations.O

* Water @vels in he (xtended O tentiondtlands may iOcreaselfy as much as three @et after a storm OventO
and foturn gradually to Oormalwithin 24 hours of the fain Ovent.O

Metropolitan Council / Barr Engineering Co.9 3-2319



Stormwater  tlands

Design

Design GC

Surface Area Allocation
lo marsh deep pool
35% 20%

———

hi marsh
45%

Figure 3. Extended Detention Wetland SystemC
Source: Schueler91992.9

*OThe @getatedara in ktended O tentiom@tlands (kpands from the Oormalgdol O  vatioto(he MaximumO
surface @ater O  vation.O

*OWSéldlands plants that tolerate {termittent flooding aO dry periods should bk €D  ctddi@he ktended O tentionO
area above fhe €hallow marsh O vations.O

Design 4: Pocket wetlands ( Fig. 4)w
*OThese €ystems may bOutilized €r smaller sites of one @ ten ftres.O

*OTo maintain 60 quatex@ter @vels, pocket wetlands are @0  rallyx@avated OowntO the groundwater table.O

*OPocket wetlands which are @pported €xclusively by stormwater runoff generally will kave Gfficulty maintain-O
ing marsh vegetation Ouet® Oxtendedp@riods of Orought.O
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Stormwater  tlands

General DesignC
onsiderationsC

Design @C

*OS@liment forebays are €@com-O
mended €@ O creasetbeO
velocity a0 sediment @adingO
to thO wt aO . ThOfor(baysO
provide fBe &lditional benefitsO
of creating sheet flow,0 xtend-O
ing the fPow path, and frevent-O |
ing short circuiting. ®heO
forebay should €bntain & O astO
10 percent of the @etland’sO
treatment volume &hd €houldO
be @to 6 feet O  p.TheO
forebay is typically sOparatedO
from the ®etland by gabions,O
gravel/riprap or by an OarthenO
berm.O

*OThe WOtland O sigskiduldO
include ®buffer to sOparateO
the Wetland fdom surroundingO

a0 . BuffQs may aO viatO Aiorace Allocation Suriace Area Aligcation

some fvtential @etland Oui-O gg

sances, such as accumulatedO A pool S

floatables, odors and or geese.O mrshzo% 10%
*OA buffer of 25 feet is recom-O SR v e

mended, plus aOadditional 250 50%

feet when @ildlife habitat is ofO

concern. (.eaving treesO Figure 4. Pocket Wetland SystemC

undisturbed {0 {he buffer zoneO Source: Schueler91992.9

will dinimize fBe Oisruptiont©@D
wildlife &hd f@duce Be €hance r invasion 6f Ouisancevdgetation €ch as cattails aO primrose ®@illow.O

» Above ground berms or high marsh wedges should bk placed @ approximately 50 foot ifitervals, at right aOglesO
to the direction of the flow to increase the dry weather flow path within the stormwater wetland.O

*OBOfore the outlet, a four- to six-foot deep micropool (having a capacity of at least ten percent of the totalO
treatment volume), should bk included { the O signto prevent the étlet from clogging. A reverse €bope pipe 6rO
a hooded, broad €rested @eir is the @commended Gutlet control (bee Bigure 8b W t Ponds BMP).O

* The Gutlet from the Micropool should bk ocated &) {@ast one ot below the Oormalpool surface. To preventO
clogging, trash racks or hoods should bk installed 6h the riser (See Bigure 3b W@ Ponds BMP).O

+ To facilitate cess for maintenance, the fdser should bk installed @ithin the Gnbankment (See Bigure 3b inO
WQ@ Ponds BMP).O

Metropolitan Council / Barr Engineering Co.9 3-2339



Stormwater  tlands

Design
1. SHALLOW MARSH
* Install ®bottom Orainpipe with aO
inverted Abow to prevent sedimentO normal paat elevation
clogging iOorder to completely OrainO
the @ormwater wOtlandfor Omer-O forabay :
. . micropoal
gency purposes or routine fdainte-O
ance(@ee Bigure Bb WQ@ PondsO
BMP).O
i i 2. POND/WETLAND SYSTEM
*OFit both the Qutlet pipe &D the bbttomO
rainpipe with aOjustablev@lves atO nommal paol elevation
the outlet ends to regulate flows (SeeO N 1 -
Figure b WQ Ponds BMP).O M S i
pond wetland

*OSurround &}l @eep-water cells with aO
safety béhch having a minimum widthO
of tO fext a0 a Qepth of z&o to 180
inches b&low pool’sO ormalwaterO

vel.O

* Remember that wOtlandte2atmentO
systems’ ffectiveness in f8movingO
urban pbllutants @epends on theO
system’s physical characteristics, suchO
as wOtland-size-to-watershed-sizeO
ratio, runoff residence thme {®theO 4. POCKET WETLAND
wetland éhd @ater budget.O

normal pool elevation micropool

max sterm elevaton

*OlOgeneral, as the @etland-to-water-O
shed @Yrea ratio ificreases, the @verageO Y
runoff residence @me (dcreases aO
the €ffectiveness of the @etland @rO
pollutant rOmovala@o increases.O

|
seaasonal highwater table normal waler table

Figure 5: Comparative Profiles of the FourC

Stormwater Wetland DesignsC
Source: Schueler 992.

*OPrepare @water budget to O mon-O
strate (hat the @ater supply to theO
stormwater wOtlandi®greater thanO
the Oxpected Oxs rate.O

Wetland SizeC

The stormwater wOtlandsbould B O signedt@store the @ater quality treatment volume &% rOquireds® the @calO
permitting agency. The Metropolitan Council of Governments (Schueler, 1992) has O velopedgDidelines forO
constructing wetland ormwater basins @see Table 8). Those guidelines rOcommenddOwvetland €urface area of 10
to 2 percent of the @atershed @rea, Cepending on the Oatureof the @atershed &hd the O sigmf the €cility.O
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Stormwater

tlands

DESIGN No. 1 DESIGNNo.2 DESIGNNo.3 DESIGNNo. 4
DESIGN CRITERIA SHALLOW PONDY/ D POCKET
MARSH WETLAND WETLAND WETLAND
Wetland/Watershed Ratio | 02 0l 01 .01 (target)
Minimum Drainage Area 25ac. 25 ac. 10ac. 1-10ac.
Length to Width Ratio 1:1 L 1:1 1:1 (targer)
(minimum)
Extended Detention No No Yes No
Allocation of 40/60/0 70/30/0 20/30/50 20/80/0
Treatment Volume
(pool, marsh, ED)
Allocation of 20/40/40 45725/30 20/35/45 10/40/50
Surface Area
(deep, lo, high)
Cleanout Frequency 2-5 yrs 10 yrs 2-5 yrs 10 yrs
Forebay Required No Required Optional
Micropool Required Required Required Optional
Outlet Configuration reverse-slope same same hooded broad
pipe or hooded crested weir
broad crest weir
Propogation Technique Mulch or Mulch or Mulch or Volunteer
Transplant Transplant Transplant
Buffer (feet) 2510 50 251050 251050 0t 25
Pondscaping Plan Emphasize Emphasize Emphasize pondscaping
Requirements wildlife habitat wildlife habitat stabilization of plan
marsh micro- and hi marsh ED zone, project optional
topography, wedges pondscaping
buffer zones

able 2: Wetland Design riteriaC

Source: Schueler91992.9

Metropolitan Council / Barr Engineering Co.9
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Stormwater  tlands

Design

During ry wéather, flow must bOadequate to provide @baseflow aO to maintain fDe vegetation. The ow pathO
should b Maximized € increase the Mnoff’s contact time @ith plants and €¥diments.O

Outlet DesignC

Extended O tention O sigrrriteria are €rongly rOcommendedfor the Gutlet structure O  sigr{see BxtendedO
Detention).O

*OAOorifice Or other outlet structure €in BOused €@ restrict the Oischarge € the €@quired Gow. Because Of theO

abundance of vegetation in the wetland, a trash guard should be used to protect the orifice.O

*OA trash guard @rge (hough so that velocities through it are {9ss than Dfps will féduce €logging problems.O

Flow from the ®@etland should be conveyed through an Gutlet structure that is Oocatedwithin fhe Ceeper areasO
of the @etland. Discharging from the @eeper areas using a rOverseslope Pipe frevents the Qutlet from becom-O
ing clogged. A micropool fost prior to the &htlet will &)so prevent outlet clogging.O

The ficropool should €bntain approximately 10 percent of the fdeatment volume &hd be 4 to 6 feet O  p.O

A adjustable ghte-controlled Oraincapable 6f ewatering the ®Wetland ®Within 24 hours should B ocatedxithinO
the fdicropool.O

A typical Orain may bOconstructed with aOupward-facing iOverteddlbow. Phe Cewatering feature OasesO
planting and follow-up maintenance.O

Wetland VegetationC
(See Bigure 6 for t€&hniques to O hancewildlife habitat in ormwater wetlands.)O

* Vegetation €an B0 stablishedt® three fethods: allowing volunteer vOgetationt®bOcome Gtablished MotO

recommended) planting fiirsery vOgetationand §€eding.O

A higher @iversity wOtlandd@n bO stablishedwhen fursery plants are sed. V getation @om a ursery shouldO
be planted @uring the growing season—not Ouringlate summer or fall—to allow vegetation fdme to store fdodO
reserves for their dormant period.O

Select species aOaptableto the broadest ranges of Gepth, frequency and Ourationof iOundation(hydroperiod).O
Match site €nditions to the O vironmentatequirements of plant s€lections. Take {dto account hydroperiod &D
light conditions.O

*OGive priority to species that have already been used successfully in constructed wetlands and that are com-O

mercially available.O

Allowing species transmitted by wind &hd ®ater fowl €d voluntarily bOcome Gtablish in the Wetland {9 unpre-O
ictable.O

Wetlands stablished ®ith volunteers are (Bually characterized by [0w plant @iversity with monotypic stands ofO
exotic or invasive §pecies.O
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Stormwater

tlands

DESIGN No. 1 DESIGN No.2 DESIGN No.3 DESIGN No.4
Sizing Criteria SHALLOW PONDY/ ED POCKET
MARSH WETLAND WETLAND WETLAND
Capture %0% of the Annual runofl volume from site ¥Vt = (1.25 inches) (Runofl CoefTicient) (Site Arca)
Treatment Minimum ¥t of 0.25 watershed-inches
Volume(V ‘}
Wetland to 02 01 01 4]
Watershed
Area Ratio
Allocation 20 - deep 45 - deep 20 - deep 10 - deep
of Surface 40 - lom. 25 - lom. 35 -lom, 40 - lom.
Area (%) 40 - him. 30 - him. 45 - him, 50 - him
Allocation 40 - pool 70 - pool 20 - pool 20-pool
of Treatment &0 - marsh 30 - marsh 30 - marsh 80 - marsh
Volume (%) 0-ED 0-ED 50-ED 0-ED
Flow Path
a length 1o 1:1 1:1 1:1 NA
width ratio
b. dry weather | 21 21 21
path
Water Confirm inflow rate > 0.002 cfs/acre, compute water balance during dry Confirm dry weather
Balance weather walcr table elevauon
in field
Extended Not Mot EDv = 50% of Vi Mot
Detention Employed Employed 1210 24 hrs Employed
ED range £3 (1.
Table 3: etland Sizing Criteria

Source: Schueler91992.9

Metropolitan Council / Barr Engineering Co.9

3-2379




Stormwater  tlands

Pondscaping & Zones 22nd 22
Nesting 2es 2 an nprove2 is Zitical; @lant 8pecies &uch 8s2
breeding ates @r frget &pecies.2 three-square, 8edge2

switchgrass, 2room dge and2
rice @utgrass, &tc.2

Additional 25-foot Setback om2

buffer @ &ructures2 \
i \
- l Islands @rovide &afe Besting2
\ areas and &fuge r Waterfowl.2
Minimum Buffer ®idth 2f 252 et O O 1
4

feet; 20 f2et B Better fr Rildlife2
ha

1
2 Wetland Buffer Bhked @ the Stream2
rridor 2buffer @ Bromote Rildlife2
g *| management2
i

habitat Burposes2

wetlands &ldom @roduce Guality2 L4

habitat.2
f ]
1 e

mi

Wildlife @alue @ groportional 2
wetland &ize; 8mall Bocket2 ’ ml @) o

MO
Veee®

T2attract Raterfowl, @eep-water2 \

cells &hould &ccount 2 25% f2
total &rea.2 —r
LY

; o
20T ). oG

" o b =
Wide tbng_e &f @epth 2ones2 o 2 = Buffer @lanted Rith 2ittonbush,2
supports_tﬂilve;ed %Ifanda , spicebush, elderberry, 2ackgum,2
communities oduces: ; black ®alnut, 8weetgum2
multiple Bches.2 Iregular Shorelines reate Zisual2 Mudflat areas Belp @ attract2 9
isolation ®@hich Belps 2reeding2 horebirds and @aders.2
success @mong 2nspecifics.2 Shorepires aders.

Goal: &t Rast 25% 2f 2verage2
around Retland erimeter ghould2
be Prest 2iffer.2

Figure 6. Cechniques for Enhancing Wildlife in Stormwater Wetlands.C
Source: Schueler91992.9

Sequencing

*OSites must bOcarefully Graluated ®@hen planning stormwater wetlands. Soils, @epth to b&lrock, and @epth toO
water table flust bOinvestigated before @esigning and §3ting stormwater wOtlands. A “pondscaping plan”O
should b O velopedfor €xch stormwater wetland.O

* This plan €hould faclude hydrological €alculations (or water budget), a wOtland O sigrmaO configuration,O
elevations aO grades, a site/soil &halysis, and Ostimatedddpth zones.O

*OThe plan €hould &so contain fhe [dcation, quantity, and propagation fethods for the €lormwater wetland plants.O
Site preparation f@quirements, maintenance @quirements and ®maintenance €thedule e filso O cessaryO
components of the plan.O

*OThe water budget should demonstrate that there will be a continuous supply of water to sustain the stormwaterO
wetland. The ®ater budget should bk O velopeddiring site €D ctian®Ehecked &¥ter preliminary site O sign.O
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Stormwater  tlands

* Drying periods of {dnger than o months have been €hown €@ aOversely ffect plant community richness, soO
the @ater balance €hould nfirm that Qying will Oot Qceed o months.O

» After Kcavation and £rading, the ®etland €hould b kept flooded @ntil planting.O

* Six to Oinerfibnths after béing flooded &hd o weeks before planting, the @etland {9 typically Qrained &D
surveyed @ O surghat @epth zones are @ppropriate for plant growth. Revision may be Qecessary to accountO
for any changes in depth.O

*ONOxt, the site is staked to ensure that the planting crew spaces the plants within the correct planting zone.O

Maintenance

Stormwater wetlands require routine maintenance. The small forebay should be dredged every other year toO
protect the @etland dom excessive sediment buildup. Careful €bservation of the €ystem over time {3 required. InO
the first three ¢kars after construction, twice-yearly ifispections are O during both the growing and Oon-O
growing season. Data gathered @Quring these {dspections should be recorded, mapped fhd &¥sessed.O

*OThe following observations should b fade @hring the {@spections:O
- Types and Oistributiondd bminant wetland fplants iOthe farsh.O

- The presence and Oistributionof planted @etland €pecies.O
- The presence and Oistributionof iOvasivewetland €pecies.O
- Signs that invasive species are replacing the planted @etland €pecies.O

- Percentage Of unvegetated ©anding water (excluding the Qeep water cells which are @bt suitable @r m r-O
gent plant growth)O

- The Maximum O  vatiem®Be egetative Endition {1 s zone, if the O sign O  vatiaf he OormalO
pool is being maintained for w@lands with tended €dnes.O

- Stability of the &riginal Gepth zones and fhe fdicrotopographic features, accumulation 6f s€diment iOtheO
forebay and ficropool, and €drvival rate €f plants in fhe @etland buffer.O

* Inspections should &k conducted &) @ast twice @year for the €rst three ¢ears and @hnually thereafter.O
* Regulating the €diment ifiput to the Wetland {9 the priority maintenance ftivity.O

*OThe majority of sediments should be trapped and removed before they reach the wetlands either in the forebayO
or iOa pond €mponent. Gradual é2diment accumulation {1 the wetland fasults in féduced @ater Gepths andO
changes in fhe §rowing conditions for the Qnergent plants. Furthermore, s@liment rOmovalwithin the ®etlandO
can (estroy the ®etland plant community. Shallow marsh and Oxtended O tentionvetland @esigns includeO
forebays to trap s€liment bOforereaching the @etland. These €@rebays should be ¢ eaned® very otherO
year.O

*OPond/wetland system designs do not include forebays as the wet pond itself acts as an oversized forebay.O
Sediment cleanout of pond/wetland systems is needed every 10 years.O
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Stormwater  tlands

Maintenance

* The key to using the ®@etland €ffectively is that the pbnds must function & as fibt to @estroy the @etlandO
vegetation. Slight modification 6f operations aO plantings may bOnecessary as operations proceed.O

*OHarvesting of wetland vegetation can also be considered to remove nutrients from the wetland system and toO
minimize fiitrient release When (egetation €ies iOthe autumn. This is fibt géherally r€commended, but iO
special cases it will fémove the fitrients contained {0 the ¢egetation from the &stem. If vegetation {3 to beO
harvested, esignfeatures should bk included that will &low the ®etland to bO  watered Schueler, OctoberO
1992).0

* Maintenance requirements for constructed ®@etlands are pharticularly high while @egetation is bOing stablishedO
(usually the fixst three @ears). This is likely to iOcluder®mnoval of invasive €pecies aO replanting natives.O

» AO itionaloutine fdaintenance tasks, which can & conducted 6h the same schedule, iOcluder®movingO
accumulated @ash from trash racks, outlet structures aO valves.O
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