MINNESOTMVETLANDRESTORATIORUIDE

BLOCKINGUBSURFACRAINAGHEILE BWSR
TECHNICAGUIDANCEDOCUMENT

Document No.: WRG4A2
Publication Date: 10/14/2015

Table of Contents
x Introduction
Application
Design Considerations
Construction Requirements
Other Considerations
Cost
Maintenance
Additional References

X X X X X X X

INTRODUCTION

Restoring wetlanddrained by subsurface drainage
tile isoften considered as the easiest or simplest
type ofwetlandrestoration to perform. Whildor
manylocations thatmay be true, it certainly does
not apply to every project situation. In fact, the
design and construimn issues associated with
many tile drained wetland landscapes are often
quite challenging.

Tosuccessfully restore hydrology to tile drained
wetlands, it will be necessary to render the
subsurface tile drainage system that drains the
wetland inoperableTo accomplish this it is usually
not necessary to remove or plug the entire length
of tile within the wetland. Successful restoration
can be achievetly excavating and removirgg
plugginga designedength of tile at strategically
identified locationsThis processlong with g
capping or plugging the exposed tile ends is Nrainane Ti
ISYSNI (16 NBFSNNBR G2 1a 60088 Was ks datso
were originally made from short lengths of clay

s A

APPLICATION and concrete pipe known as tdeWaterwithin the
Subsurfaceile drainage removes excess water soilprofile seepsinto the small spaces between
from the soil profile, usually through a network of the tiles and drains away. The predominant type of
undergroundperforatedconduitsor tubes. These drainagetile usedtodayis corrugated plastic

tubes are commonly called "tiles" because they
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tubingwhichhas small perforations or slits in it to
allow drainage.

Subsurface tile dinageis installed in aumber of
different configurations and is usually 2 to 5 feet in
depth, on averagdt can be in the form of a single
tile line draining small depressional wetlands to an
extensivearray of parallel linesr pattern tile
drainingwetland flats, floodplains, sloped
wetlands, and larger depressional wetland basins.
In some cases, open intakes at the ground surface
are installed taaide in the removal of ponded

water and improve overall drainage efficiency.

Restoration complexity tiuding te location,
length, and mmber of tile blocks needed to
restore hydrology to tile drained wetlasdwill be
depencent on a number of factorsncluding;
geological and topographic conditionEthe site
size, elevations, grades, extents, and ctindiof
the existingtile drainage systenfprmer wetland
type; andrequirements for any associated outlet
structures.

DESIGNCONSIDERATIONS

The design ofl&tile blocks should ensure long
term restoration success of wetland hydrology.

A functional desig requires gathering enough site
information to determinesizes, locatiors, and flow
directions of existing drainage tile within the
vicinity of the planned wetlandlhe design must
consider and address all of the following
conditions:

U How to construct tle tile blocks

U When to constructhe tile blocks elative to
other construction or restoration components

U Strategies to protect upstream neighboring
lands that share and benefit from the tile
system to be blocked

U The length, location, and number of tiddocks
needed to effectively restore wetland
hydrology

The standard method of blocking a tile line is to
excavate and remove a specified length of tile,
plug both ends of the exposed, remaining tile, and
then backfill and compact the excavated trench.
Analternative method is to not remove the tile but
instead plug it with a solid fill material for a
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specified length. Fill materials can include sand
slurry mixes, concrete grout, or certain expanding
polyurethane foams.

Plugging drainage tile can have cémtadvantages
compared to excavating and removing it. For
example, where quality native vegetation has
already been established or exists on a site, it may
be desired to avoid extensive site disturbances
associated with remduagtile. Also, when it is
necessary to block tile under existing or newly
constructed embankmerdtructures plugging the
tile vs. excavating to remove it can avoid extensive
excavatiorand disturbance to those featuresd

in turn potentially reduce construction costs.

For many sitesrestoration components may be
fairly simple and decisions of when to construct
tile blocks and restore site hydrology are fairly easy
to make. There may, however, be situations when
it will be desired to allow existing tile systems to
continue to function and keep the site dewatered
until other construction and restoration
components are completedt may be desired to
delay the construction of tile blocks for just a few
days or perhaps for as long as one year to allow
vegetation within the wetland to bexme fully
established prior to restoring hydrology.

The construction and stabilization of
embankments, outlet structures, scrapesc., in
addition to overallvegetation establishment within
planned wetland arescan all benefit from delayed
or partialrestoration of site hydrology. This
delayed approach to restoring hydrology does
require some planning regarding construction
sequence and methods, especially when tile exists
under planned embankments, other fill areas, or in
areas where good vegetation hbhsen established
and disturbance is not desired.

Should anytile lines extend upstream from
planned wetlands and out of the project area,
considerations for addressing upstream drainage
benefitsand drainage rights provided by the tile
systemare needed.This could occur through tile
reNR dzi S& 2NJ 0§ KNRdAK -I
fAIKOGAY 3IE
restored wetland or other areas of the restoration
site. Additional information on these and other
wetland restoration strategiesan be found in
Technical Guidance Documents as part of
Appendix 4A.
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Lengths, locations, and number of tile blocks
needed to restore a wetlandariiesdepending on
landscape setting anype of wetland that is being
restored The design will also be infloced by
specific characteristics difie site including
locationsof project/property boundariegnd of
anyembankmentghat may be plannedr exist.
Design considerations and additionaclssiorfor
each of these item®llows.

DEPRESSIONMVETLANDS

Depressionashallow to @ep marsh2 NJ & LJ2 { K 2
wetlands are commonly draimkeor altered by
subsurface tileDrainage igypicallyprovided by

just a singldile line or tile main The maintile line

will exit thedepressionabasin as iflows towards R %
anoutlet somewhere downstream of the site. One Figure2. TileBlockLocation for Pattern Tiled
or more laterals or branches of the tile system may  Depressional Wetland

also exiseand willtie or junction intoatile main,

usuallysomewherewithin the wetland basin.

The design should ensure that the locatemd

Typically only one tile block on the main tile line length of the tile block will prevent the functioning
that exits the basin isll that will beneededto downstream drainage system (tile or ditch) from
successfully restore hydrology the wetland having continued drainage influences on the
(Figure 2) If more than one tile line exits the basin, restored wetland basinThis requires careful

a block on each of the exiting linemneeded. consideration to the location of the tile block with

respect tothe planned wetland edge and some
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Figure3. Where to Locate Block on Tile Exiting a Depressional Wetland
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basicunderstandng of lateral effectof subsurface
drainage tileldeally the tile block should begin at
the anticipatedrestoredg Suf | Yy RQa
extenddownstream for at least00feet (Figure 3.

Considerations foincreasing tle lengthof the
blockmay be warranted in sandy or organic soils
where greater lateral drainageffects from the
downstream drainage systemay exist.

Larger, shallow depressional wetlasichay contain
pockets or cells with varied water depttsicro-
topography. To further improve restoration
results,additional tile blocks should bepnsidered
at locations within the basin where higher
elevations exisbetween areaor pocketsof lower
elevation Figure 3.

S OPEDWETLANDS

Whether drained by a single string of tile or a
pattern tile systemthe restoration ofsloped
wetlandscan provide a number afesign and
constructionchallengs. Because of thenoderate
to steeply sloping topography associated with
thesetypes ofwetlands,a single tile block is likely
to be ineffective afully restoring hydrology to the
wetland. Therestorationof sloped wetland®often
requires that for each tile line foundnultiple tile
blocksbe constructed along itn some situations,
this can lead to sargenumber of tile blocks being
needed depending o the size of the site and
extent of existing tile

Information on the grade or slope of the land along

with the locatiors, depths, sizes, and type otile

i

Figured.. SY STA OAL f
Restored Depressional Wetland Setting

SR3S
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material that existss needed for functional
design.The design objective should tte perform
muitigldRtile blocks oreach subsurface tile line
running upslopethrough the wetland

For landscapgthat haveless than & to 4percent
averageslope blocks should be spacexveryone
to two feet of vertical slope relief of the land
surface For more steeply slopddndscapes,
blocks can be spacexverytwo to four feet of
vertical slope relief of the land surfacEigureb).
This stepped or segmented approach to
performing tile blaks helps to ensure full
restoration of hydrology to the drained wetland
area. It also helps teeduce excessive hydraulic
G KS|I Re¢ ladEhapateabatdr blowouts or
a dzNJrdeepa&g)€ dischargedo occurat areas
immediately upstream of constructede blocks.
For these sloped
landscape settings, the The distance
tighter the spacing of the  petween each tile
blocks, the more effective block is a function
the restoration of of the land slope
wetland hydrology.

Thisapproach to restoration candlp limit
construction costss itdoes not require removal
or pluggingof the full length of existing tile.
Alternatively, the entire length of tileam be
removedor pluggedhowever, that can be
expensive and requires extra consideration for
backfilling andstabilizinglonglengths of any
trenches that areexcavated.

For $oped landscape settings,ig recommended
that a minimum of30to 50feet of tile be removed
or pluggedat eachtile block
location.Longer lengths may
need to be considered in
locations that have steeper
topography or in areas that
containmore organicor
sandy soilsAt the bottom of
the slope or project
boundary (furthest
downstream or lowest
elevation tile block)tiis
recommendedhat a
minimum of100feet of tile

be removedor plugged
Gonsiderations for increasing
this length may be warranted
in sandy or organic soils

MN Wetland Restoration Guide
Technical Guidance Document

a{ dzLILX 8



tile blocksat the project
boundary or @irthest
downstreamarea of the planned

% Grade| Y’
<4% | 1-2
i v >4% | 2-4

wetland.

QD:. ng G

\
T"Q Relnoved
or Pj, Ilgged
Disabled Non-Functioning Tile

E R ,.\‘."r' T TR x R 2 %',
<% 5 RS D Y K
% Grade "Exigy; }Lgrmﬂ,d 0¥ JY s N

The soils that are often
associated witmon-depressional
wetland flats generallyhave
relatively high permeability rates
therefore;it is recommended

m that at least150feet of tilebe
or Pluggeq removedor pluggedat each tile

Figure5. Recommended Tile Block Spacing when Restoring Sloped

Wetlands

When restoring larger sloped wetlands that are
pattern tiled,additional restoration benefitsan be
achieved if construction also includepping or
knifing the sitefollowing a trajectory that is
perpendicular to the slope and til&he ripping or
knifing should occur to reaches of tile that are
between planned or constructed tile blockehis
requires using dlade that reaches the tile qi¢h
and cuts the tileas it crosseit (Figure6). This
method of tile ripping is most effectivehgre
plasticdraintile existsand should only be used to
supplementthe construction of tile blocks as
described abovenot replace or change their
requiredlengths orspacing

NON-DEPRESSIONMVETLANDHATS
Non-depressional wetland flats typically consist of

Figure6. Supplemental Trenching to Aid in Destroyil
Subsurface Tile Within Sloped Wetland Settings

vast areas of peat or organic solxtensive
pattern tile systemsre often used to drain
wetlands inthis type oflandscapesetting As a
result, restoring wetland hydrology to thesiéed
areaslikely requireghe construction ofnultiple
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blocklocation for effective
restoration ofwetlandhydrology
If less permeable soils exist, the
length of the block can be
reduced but should not be less tha00feet.

In addition, when attempting to restore nen
depressional wetland flats that are largedize,
some grade or elevation drop may exist across the
landscape. While this elevation change may be
subtle, the effective restoration of wetland
hydrology to these landscapes may require that
additional tile blocks within the project area be
designed ad constructedFor this situation, refer
to the discussion on sloped wetlands abdee
applicable design guidance, however, it may be
necessary to alter the design criteria with tile
blocks instead spaceslreryoneto two feet of
vertical slope relief

PrROJECBOUNDARIE® ROPERTMNES

Special consideration is needed when planned tile
blocks are in close proximity to project or property
boundaries. Depending on the downstream land
use, it may be necessary or beneficial to
incorporate specific design measures to address
and prevent potenial adverse impactas result of
the restorationto the adjoining, downstream

lands

One method toaccomplistthisis to offset any
planned tile blocks bg5 feet or more from the
project/property line.Leavinga short reaclof the
existing drainage syste intact may help prevent
negative offsite hydrologic impacts as a result of
the restoration(Figure 7.
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Tile Blocks —
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Figure?. Tile Blocks Offset from Adjoining Property

Anothermethod isto considerinstallingadditional
tile on the adjoining propertyA singldtile line

offset and parallel to the project boundary will
usuallysuffice. The length, size and offset distance
from the projectboundaryare design parameters
that, in addition to regulatory compliance, need
consiceration.

BEVBANKMENTITCHBANKS ANDROADS

When ile blocksare neededunder andas part of
the construction oarthenembankmens it will
be importantthat a long enough length dile will
be removed or pluggednder the planned fills

At minimum, this ieludes theentire length of tile
dzy RSNJ G4 KS SYol yitigdsy i
recommended to extend the length of the block at
least25 feet upstreamand, where possible, at

lead 50 feet downstreamfrom the embankment
(Figure8). Considerations for increasing the length
of tile removal for tke downstream portion may be
warranted in sandy or organic soils where the

G F 2 drern

drainage effect from the downstream
functioning drainage system mde
greater.Following this design guidance,
about125total feet of tile needs to be
blocked for most embankment situations.

An important aspect of the design is
determining when and how the block will
actually be constructednder the
embankment In many situations, it will
be beneficial to allow the existing tile
system to continue functioning and keep
the site dewatered during construction of
the embankment anénypossible

outlets. In such cases, plugging the tile for
the desired length of thblockunder the
embankmentmay be the preferred
method to block the tile as it avoids
further embankment disturbance.

When tile blocks are needed under existing roads,
driveways and ditchbanks.etc., it may not be
possible or desired to disturb thosxisting

features as part of constructing a functional tile
block.In such cases, it is recommended to plug the
entire length of tile under the existing structure
(Figure 9. Access to one or both sides of the

Right of Way Line
Existinﬁ

Restored Berm

( Wetland
T
| /1 me |
Disabled/Plugged Removed

or Plugged

| Tile Removed
or Plugged

Non-Functioning Tile

Figure9. Tile Block Detail Under Existing Road

Restored
Wetland
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Length of Tile Removed or Plugged _’

-

structure is needed to accomplish this.

If the existing earthen structurean be
excavatedthen the tile can be removed
as part of constructing the blocK.so,
guidance for tile removal should be
similar to that for new embankments

If removing tile via excavaticas part of
constructing tile blocks under planned or

existing embankmenrfieatures extra care

Figure8. Tile Removal Detail Under Planned Embankment
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must be takerduring constructiorto ensure the
tile removal trench is properly backfilled and
compacted With consideratiorof potential
excavation depths to maove the tile, total fill
heights can easily approach 8 feet or more.
Stringent backfill and compton requirements
are neededo avoid undesired differential
settlement of the above grade embankment fills.
Extra allowances for settlement will also be
needed in these locations compared to other areas
of the embankment where total fill heights will
potentially be much less.

CONSTRUCTION REQUIREMENTS

Tile blocKocatiors, lengths, methods used to
removeor plug tretile, seal the tile endsand to
backfilland compact excavateareas alheed to
be clearlydefined andstated as part of prepared
constructionplans and gecifications

Whenexcavating to remove tile will be necessary
to remowe dl tile fragments along with any
envelope or filter materialérom the excavated
trench.Prior to backfillinghe trench the two
exposed endsf the tile system should be sealed
or capped to prevent water and soil from entering
or exiting the tile.Sealing the tile ends can be
achievedhrough a variety of methods ahuding
plugging with one to two feet of concrets grout

or securing a manufactured tile cap to the tile ends
(Figurel0). A tile end left unplugged or uncapped
often leads to failure of the tile block

Even with the tile removed, the trench can serve as
a conduit for flowing wateresulting in continued
drainage of the wetlandf it is not backfilled vih
appropriate soil material and properly compacted.
To ensure conditions are appropriate for proper
backfill and compaction, the side slopes of the
excavated tile removal trench should not be

EXISTING DRAINAGE TILE
CONCRETE PLUG—

Figurel0. Plugging Exposed Tile Ends
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vertical and instead be excavated to a slope of
about 1:1. Tietrench shouldhormallybe

backfilled with thesamematerial excavated from
the trench orwith other similar soils. The backfill
should be placed in

lifts and compacted . .
- . The backfill material
to achieve densities should not contain

equal to the Blastic tile and larger
adjacent, roken clay or concrete
undisturbed tile segments

underlying soils.

D

In many case®utlet spillways or other surface
flow areas will occur at locations where tile blocks
need to be performed. At these locations,
problems can occur due to settling of the backfilled
materials in the tile block trencfFigure 1). This
settling can creat@n undesired narrow channel or
gully at the ground surface which can concentrate
or channelize overgrountiows potentially leading
to exassive erosion of surface soilsis important

in these locations to implement stringent
construction measures dung backfilling and A
O2YLIJ OQliAazy 2F (G4KS GAfS
the backfillto allow for settlement in the trench as
part of final grading. Where possible, outflows
should be diverted from these locations as part of
the final site grading.

Trench

Particular attentionis needed wheiackfilling and
compacting tié removal trenchetocated under
planned embankmerst The same backfilling and
compaction requirements used for construction of
the embankment should be usédr the
underlyingtile removaltrench. Even with proper
compactionadditional embankment settling will
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occurin the areaabove
the tile removal trench
Provisionsfor extra
embankment fillwill be
needed as part of
constructionin those
areas Typically, additional
fill equaling 10 to 15 percent of the total fill héig
is needed.

Sttlingof backfill
materiaplaced in
thetile removal
trenchshould be
exbected

OTHER CONSIDERATIONS

U Tile intakes may exist within the wetland being
restored and onsidetion for theirremoval is
needed.Larger diametemtakes can pose a
potential future safety hazard if not removed.
Intakes that remain open can also provide
access tmverwintering locatios for
undesirable wetland species such as fathead
minnows This can be counterproductive to
management strategie®r shallow vetland
especially where winter Kill is expected to
control the presence of these undesirable
species.

U Despite the best planning and site assessment
efforts, locatirg existing tile linesan be a
challengefor many project sitesdeally, the
construction plan should ensure enough
flexibility andextrafunding, should it be
necessary, to investigate affieid tile. When
handprobingto locatetile is not possible or
practicable, a backhoe or excavatirould be
used(Figure P). Consideratioris needed for
where to conduct the investigation work.
Excavated trenches used to search for tile are
typically loosely backfilled and therefore
should not occur in the immediate vicinity of
existing or plannedmbankmensor near
areas where concentrated flav will potentially
occurupon restorationsuch as a spillway

Figure 12. Tile Investigatidrrench
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U When surface drainage ditches, watercourses,
wetlands, property boundaries, or other
obstacles exist and are immediately adjacent
to and downstream ofhe tile drained
wetland, this design guidance for blocking tile
may be difficult to implement. In such cases,
tile blocks should be designed and constructed
to the extent allowed with consideration to
their potential effectiveness. Where concerns
exist, aditional design and construction
strategies may also need to be considered.

U When restoring tile drained wetlands it is often
necessary to utilize the downstream
functioning tile system athe primaryoutlet
for wetland dischargesr base flowsThis
typically occurs through the use of trickle
drains or drop inlet structure

U Consideration is needed to address stabilizing
areas of the restoration site that are disturbed
during construction. All disturbed areas should
be seeded with consideration for additial
stabilization on slopes and in other areas
where concentrated flow may occur. This can
include the use of straw mulch, erosion control
blankets, hydro mulching, etc.

U It will be important to understand the legal
implications of any planned actions bdock
and abandorsubsurface tilelrainage systems
This includes determining whether the tile is
part of a public drainage systensgoverned
by a private drainage agreemenr is just
simply a private drainage system shared
among several property ownerRegardless,
certain legabnd administrative functions may
need to be addressed as part of the planning
and design process. Additional discussion on
this topic occurs irBection 49 Construction
Related Laws, Regulations and Permits

COST

It is recommended thaat leasttwo pay items be
established when working with contractors to
perform tile blocks. The firsshould it be
necessaryaddresses the costs associated with
searching for tile with a backhoe or excavator.
Unlike the actual tildlock, the trench for such
investigation is usually shallower, can incorporate
near vertical side walls, and can likely be loosely
backfilled. Therefore, the cost to investigate for tile
should typically béess than for the actual tile
block. This workan be bid and paid for by the
hour or per lineal foot of trench dug.
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