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Chapter 1.0

INTRODUCTION

This nonrule policy document is intended solely as guidance and does not have the effect of law
or represent formal Indiana Department of Environmental Management (IDEM) or Indiana State
Department of Health (ISDH) decisions or final actions. This nonrule policy document shall be

with these laws, the laws shall control. A revision to this nonrule policy document

used in conjunction with applicable laws. It does not replace applicable laws, and if it c@
ilablefor

into effect by IDEM and ISDH once the revised nonrule policy document is made

public inspection and copying. IDEM and ISDH will submit revisions to the Ind %‘ er for
publication.
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1.2

AUTHORITY/PURPOSE (L

This guidance presents the current criteria developed IDEM an D‘I‘—I to "insure proper
design and ease of operation of water pollution treatmenté€ontrol facilities," asrequired in
327 |AC 3-2-3 and the requirements for construction, 4 ion, and modification of
commercial on-site wastewater disposal faciliti thin 410 IAC 6-10.
Additionaly, this guidance presents the criteri and |SDH currently consider
necessary to help ensure that a constructed astewater treatment facility "will be
operated in such a manner that any pollut. or threatened to be released by the
facility into the environment will not ntribute to violations of applicable water
quality standards, or otherwise causg’a icant adverse impact on the environment or
the public health," asrequired b 3-4-3.

Because this guidance dd @ ave the effect of law, persons seeking the appropriate
permits from IDEM ag | SDROr construction and operation of a constructed wetland
i required to comply with this guidance. Permit applicants who

idance will be required, however, to demonstrate that the
seek a permit meets the requirements of 327 IAC 3-2-3, 410 IAC 6-

facility for whi
10, or 327
al ot

rk of the regulatory requirements, technical considerations, and other information
t to the permitting, design, construction, and operation of a constructed wetland
stem. The guidance is also intended to assist IDEM and ISDH in their review of permit
applications for construction and operation of a constructed wetland wastewater treatment
facility. When reviewing such applications, IDEM and |SDH will reference the guidance
and follow al applicable laws.

SCOPE



1.3

This guidance pertains to constructed wetland wastewater treatment systems operated as
commercial on-site wastewater disposal systems (as defined in 410 IAC 6-10) and water
pollution treatment/control facilities used in public or private sanitary sewerage systems
(as defined in 327 IAC 3-1-2) that discharge to surface water, ground water or land apply
treated effluent. This quidance does not apply to private, individual residential sewage
disposal systems that serve one- or two-family dwellings, pursuant to 410 IAC 6-8.1.

application.

BACKGROUND

Constructed wetlands are engineered systems made up of r sﬁbstrates, emergent
and submergent vegetation, and water, designed to reducegbiochiémica oxygen demand
(BOD) and total suspended solids (TSS) concentrationsstiwastewater. Reductionsin
pathogens, nitrogen, metals and toxic organics are ible.

1.3.2 FreeWater ace Constructed Wetlands

Free water surf S) constructed wetlands also consist of one or more cells lined
with adurgblg, | eable liner. The cells are partialy filled with soil or gravel media
suitable f %rti ng emergent and/or submergent vegetation roots. The wastewater
surfacen to the atmosphere and flows horizontally over the top of the media,
thro stalks and detritus of the vegetation. Water depth is based upon the tolerance
oﬁ land vegetation species selected.

?.3.3 |ssues for Consideration

IDEM and ISDH present the following issues for the consideration of constructed wetland
wastewater facility owners and designers. The first issue is the constructed wetland's
ability to adequately remove nitrogen contaminants. Specificaly, IDEM and ISDH are
concerned about the constructed wetland’ s ability to nitrify ammoniato nitrate and to



denitrify nitrate to nitrogen gas. Review of discharge data from existing systems and
extensive literature research indicates that a constructed wetland designed without
additional nitrogen removal treatment technology may result in significant concentrations
of ammoniain the discharged effluent. High concentrations of ammonia are acutely and
chronically toxic to aguatic organisms and when discharged into ground waters,
potentially toxic levels of nitrate can be formed from ammonia. Therefore, persons
designing a constructed wetland must consider nitrogen removal.

The second issue pertains to the performance longevity of these systems. There ¢
design, construction and operation factors that if not carefully considered ma
premature failure of the system. Designers of constructed wetland wastex dtment
systems should pay careful attention to factors that may lead to premaiuiré
make every effort needed to maximize the performance longevity of the

Constructed wetland designers should also be concerned ab(t\'bhosphorus removal in

facilities with a surface water discharge. High concentrations of p o§>hate negatively
impact surface water quality.

stream entering into the constructed wetland mayNhave an impact on the viability and
longevity of the system. Constructed wetlan Offmance depends, in large part, on
system hydraulics and the biological pro lIving organisms to treat the wastewater.
High concentrations of substances such ended solids, oils, greases, or toxic
chemical compounds should therefo@ t out of the system to avoid major system

upsets or failure. @

%)
N
K(’
v

Additionaly, system designers should beware of thi @teri stics of the wastewater



Chapter 2.0

PRE-CONSTRUCTION REQUIREMENTS

This chapter provides information on the permitting process of constructed wetland treatment
systems. It also presents the information necessary to evaluate facility plans and specifications
and establish permit conditions. The final section of this chapter sets forth construction

construction requirements of the constructed wetland treatment system. Consequen

limitations. All of the requirements discussed in this chapter can greatly affect the des g%
ittihg a

and ISDH recommend that users of this guidance address these requirements before
construction permit application.

21

REGULATORY REQUIREMENTS (L

Section 2.1.1 of this chapter discusses the factors that will bg uged ta,determine whether a
proposed constructed wetland treatment facility is regulated by or ISDH. The
remaining sections provide the regulatory requirements OQ:I’\ agencies and distinctions
between agency requirements. These sections also pr her information regarding
the constructed wetland treatment system permigti . For an overview of
relevant regulatory citations, pleasereferto T ed in the Appendix.

2.1.1 Jurisdictional Boundaries

This section discusses the factors thal wifl*be used to determine whether a proposed
facility is under the jurisdiction or ISDH.

2111 Indianepartment of Health

ISDH regulates ucted wetland wastewater treatment facilities that discharge
treated efflu a soil absorption system and fall within the definition of a

“commerci -Jte wastewater disposal facilities” under 410 IAC 6-10. This
defini i follows:

ommercial on-site wastewater disposal facilities” means ... “al equipment and
ices necessary for proper conduction, collection, storage, treatment, and on-site

within, but not limited to, the scope of this definition are building sewers, grease
traps, septic tanks, dosing tanks, absorption fields, perimeter drains, and temporary
wastewater holding tanks serving such facilities as apartment buildings,
campgrounds, churches, commercial establishments, condominiums, medical
facilities, mobile home parks, motels, office buildings,

‘ K Isposal of wastewater from other than one- or two-family dwellings. Included

restaurants, and schools.” Constructed wetlands are considered to be within the



scope of this definition.
2112 Indiana Department of Environmental Management
IDEM regulates al constructed wetland wastewater treatment facilities that:

(A) discharge treated effluent to surface water;

(B) land apply treated effluent; or Q
%he

(C) discharge treated effluent through a soil absorption system and [
definition of a“publicly owned treatment works’ (POTW) % IAC 3-1-2.

This definition is as follows;

“Publicly Owned Treatment Works’ (POTW) a treatment works as
defined by section 212(2) of the CWA which is 0 y the state, or a
municipality as defined by section 502 (4) of thie Clean Water Act (CWA).

This definition includes but is not limited te-ei towns, Regiona Sewer
Districts and Conservancy Disgtricts.

2.1.2 Operator Certification Requirem :

All facilities under IDEM’ s jurisdiction ired to be under the responsible charge of
an operator certified by IDEM, purgc) 27 1AC 8-12. See Section 4.2 for additional

information. @

2.1.3 Required Permi

The type and number @hypermit(s) that may be required are dependent on: 1) which state

agency (i.e, IDE H) maintains jurisdiction over the facility; and 2) the method of

treated effluent d@ge or disposal (e.g., surface water, ground water or land

applicatiog). hTDEM and ISDH require any person proposing to build a constructed

wetland er treatment facility to obtain a construction permit from the appropriate

agen IONO the onset of construction. Proposed facilities under the jurisdiction of

IDE also require either an operational, NPDES, and/or |and application permit,

d g upon what method of treated effluent disposal is selected by the owner of the
sed facility.

his guidance document does not discuss the permitting requirements of other regulatory
agencies. The owner of the proposed facility is responsible for determining the applicable
requirements of local, state and federal agencies. These agencies should be contacted
directly to determine if additional permits are required for a proposed project.



2131 Construction Permit (IDEM: 327 IAC 3-2 or ISDH: 4101AC 6-10)

Any person proposing to build a constructed wetland wastewater treatment facility
that will be used as a water pollution treatment/control facility or acommercial on-site
wastewater disposal facility isrequired to apply for and obtain avalid construction
permit prior to the onset of construction. In addition to the submission of the required
facility plans, specifications or project design summary with the construction permit
application, information obtained from a site-specific field investigation shoul

supplied. Refer to 327 IAC 3-2 and 410 IAC 6-10 (IDEM and ISDH resp for
specific construction permit application requirements.

2132 NPDESPermit (IDEM: 327 1AC 5-2-2) (ﬁ

A constructed wetland wastewater treatment facility discharging tr effluent to the
surface waters of the State as a point discharge, except f clusons made in 327
IAC 5-2-4, is prohibited unless in conformity with a vali §perm|t obtained
prior to the discharge. Refer to 327 IAC 5-2 for details of ES requirements and
327 |AC 5-3 for details of the permit application

2133 Operational Permit (IDEM: 3 -4)

Any person who owns or operates aw. lution treatment/control facility that is
not subject to the NPDES permit pr 327 1AC 5) may be required, at the
Commissioner’ s discretion, to o perational permit pursuant to 327 IAC 5-4-2.

considered by the Commiss 0 pose a significant threat to the environment.
Discharges of treated€ he subsurface are considered by the Commissioner to
pose a significant threatNo the environment and, therefore, require an operational
permit. Effluent 0sal by land application also requires an operational permit.

Generally, an operationd per% uired only when the operation of the facility is

An operatio mit contains terms and conditions the Commissioner determines
necessar e that the water pollution control facility will be operated in such a
y pollutant released or threatened to be released by the facility into the
t will not cause or contribute to violations of applicable water quality
S, or otherwise cause a significant adverse impact on the environment or the
Q fC health. Specific permit terms and conditions are dependent upon many factors
cluding, but not limited to: size of the system, type of treated effluent discharge,
site-specific soil characteristics, geology and hydrogeology. Refer to 327 IAC 3-4 for
additional information on operational permits.

2134 Land Application Permit (IDEM: 327 IAC 6-2-1)

When the treated effluent of a constructed wetland is to be disposed of by application



upon or incorporation into the soil, a Land Application permit is required. In
accordance with 327 IAC 6-2-2, when this effluent disposal method is selected, a
permit application must be submitted to IDEM at least ninety (90) days prior to the
proposed commencement of the operation. Submission of the land application permit
application in conjunction with the construction permit application is encouraged to
facilitate the permitting process.

2.1.4 Effluent Quality Limitations

This section provides information on how IDEM and ISDH determine efflu Qns
for constructed wetland treatment systems. Subsection 2.1.4.2 discu
discharge effluent limitations, which are determined on a case-by-
with jurisdiction over the proposed project (refer to section 2.1.1 rega

limitations.
2o}
2141 K

Surface Water Discharges

discharging to a surface water of Indianais i@ DEM’ sjurisdiction. The effluent
Veter Quality Standards (327 IAC 2-1

and technology-based treatment sta 327 IAC 5-5). Effluent limitations for
certain types of facilities will be d In accordance with applicable regulations
[e.g. controlled discharge (32ZIAC 5-10-3), lake dischargers and sinkhole dischargers

(327 IAC 5-10-4), and sehitary dischargers (327 IAC 5-10-5)].

)

2.1.4.2  Discharges il Absorption Systems

(A) Indiana@ artment of Health

Pursuan C 6-10-9 the Indiana State Department of Health, “may specify in

i permits any limitations, terms or conditions necessary to provide a

, easlly operated, enduring commercia on-site wastewater disposal facility in

ce with 410 IAC 6-10-10, or to prevent a health hazard, nuisance, surface

& pollution or ground water pollution.” The ISDH will determine the need for

fluent limits and monitoring requirements on a case-by-case basis (410 IAC 6-10-9).

Effluent limits deemed necessary by ISDH are included as a condition of the
construction permit approval letter.

(B) Indiana Department of Environmental M anagement

IDEM will establish discharge effluent limitations based on the Interim Ground Water



Quality Standards (327 IAC 2-1-7 or 327 IAC 2-1.5-9) and the requirements for an
operational permit (327 IAC 3-4-3). Based on site-specific hydrogeologic

bodies are hydrologically connected either by direct ground water to surface water
communication due to close proximity, or due to an available transport structure (e.g.,

both ground water and surface water. The effluent limits are established as a condition
of the operational permit.

all soil absorption systems under IDEM jurisdiction will have technol %
effluent limitations (327 IAC 5-5) and atotal nitrogen effluent li

nitrogen].

IDEM will establish a maximum effluent limitation for totalni oaen of 10 mg/l at the

total nitrogen concentration will be less than or ive (5) mg/l at the ground
water monitoring system using fate-transport grf ater modeling. Such modeling

hydrogeol ogy, existing backgrm@@nd water quality, and existing and future

conservative, jgtifiable number and must be accounted for.

Mode@nly be used when the existing background ground water
13

W. Maximum Contaminant Level (MCL) for nitrate+nitrite.

T4e modeling report must be included with a completed construction permit

effluent plume w ing for al site-specific conditions (see Tables 2 thru 5

?& determine if subsurface disposal is a viable method for meeting the ground water

has submitted an administratively complete operationa permit application, IDEM

(i.e., TKN plus nitrate-nitrite nitrogen).



» |f the ground water is hydrologically connected to surface water, then nitrogen
limits protective of both ground water and surface water will be established.

» Theground water model does not replace the requirements of the hydrogeol ogic
study. Much of the information collected in the hydrogeologic study, however,
will be information needed for input into a fate-transport ground water model.

To help ensure protection of ground water resources, in addition to effluent
monitoring, IDEM will require ground water monitoring for al effluent discof

soil absorption systems. The operational permits issued to control these €l sGharge
will contain provisions to help ensure that no contamination of Indi r water
resources occurs as aresult of the discharge.

2143 Land Application of Treated Effluent (L

Constructed wetland effluent may be disposed of at land I |’én gtesin
compliance with 327 IAC 7-6. Utilizing appropriate genv n calculations, IDEM
will determine constructed wetland effluent Iimit&ér total nitrogen based upon

established by this process are included as a jon of the land application permit.
For additional information on how annual er land application rates are
calculated contact IDEM’s Land Use SeCtiog (See Agency Contacts page).

acceptable annual land application rates. The EE ed wetland effluent limitations

2144 Point(s) of Compl'c;@

The term “point of complia
location, or “point,”
should be met.

(A) Cons the current NPDES program requirements, constructed

(@ the case of discharges via soil absorption systems, two points of compliance

are established: (1) a point of compliance is located at the end of the
constructed wetland effluent pipe prior to discharge to the soil absorption
system; and (2) apoint of compliance is established at a ground water
monitoring system consisting of three down-gradient and one up-gradient (of
the soil absorption system) ground water monitoring wells.

Based on site-specific hydrogeol ogic investigation results, when situations exist
where ground water and surface water bodies are hydrologically connected
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221

either by direct ground water to surface water communication due to close
proximity, or due to an available transport structure (e.g., drainagettile, or a
ditch) additional points of compliance may be established on a case-by-case
basis.

The ground water monitoring system should be derived from site-specific
hydrogeol ogic investigation performed by a qualified ground water scientist
(defined in section 2.2.1). The criteria used to determine whether an extensive,
site-specific hydrogeologic investigation is required is discussed in .2.

Plans for the ground water monitoring system should identify ' d
geographical location and design of the monitoring wells. d water
compliance monitoring wells should be located at a mini ty (20) feet

within the property boundary in which the soil absorption sy exists. The
ground water monitoring system should be approyed by the Commissioner, to
ensure proper location of monitoring wells, prior toini 'afl‘on of construction.

(C)  When land applying treated effluent, the pgj &compliance isthe end of the

constructed wetland effluent discharge and any other points specified
by the operational and/or land appli ermits.
2.15 U.S EPA Underground Dischar em Reporting Requirement

@Jsed as amethod of disposal for
anderground injection wells. Contact the U.S.
pncy Contact page) to obtain additional information
and the necessary form ta {€ and submit, prior to discharge of the effluent. Upon

notification by U.S. EPA, | will share all monitoring data required by the operational
permit with the U.S. Region 5 UIC program.

GEO-TECHNIC RMATION REQUIREMENTS

U.S. EPA classifies soil absorption gy

*
This secti ovtdes an overview of the site geology, hydrogeology, and soil
char stigs Information needed. Refer to Tables 2-5 located in the Appendix for
additfonal“details. This specified information must be prepared by a certified/qualified
pn( jonal as discussed below.
ertification Requirements

The information requirements discussed in this section must be obtained from certified (or
qualified, as discussed below) professionals.

2211 On-site Soil Survey for Soil Absorption Systems

10



In all cases where soil absorption systems are proposed, an on-site soil survey report must
be prepared by a soil scientist certified with the American Registry of Certified
Professionalsin Agronomy, Crops and Soils (ARCPACS).

2212 Geologic, Hydrogeologic I nvestigations

When site-specific field investigation of geology, hydrogeology and when applicable,
ground water modeling is required, the investigation must be performed by either'Q

(A)  aCertified Professional Geologist (CPG) certified in Indiang; or (]/
m

(B) aQudified Ground Water Scientist as defined by 327 IAC 8—?@0

eans a
scientist or engineer who:

(1) hasreceived a baccalaureate or postgraduate degrgein thg‘physi cal sciences or
engineering; and

(2) “Qualified Ground Water Scientist” means &vi dua who possesses a

bachelor’s degree or higher in the phys 1ences, for example geology, or
engineering with a sufficient level of ce to make sound professional

judgements regarding site charact |0F and hydrogeology. This level of
experience may be demonstrat ification or registration as a

professional geologist or enm, ither of whom shall have education or
professiona experiencei y or hydrogeology or ground water
hydrology. Q)

2.2.2 Site Geology, Hydrogeelogy and Soil Char acteristics

All systems dischargip@to a soil absorption system shall submit the information contained
in this sectionto t riate regulatory agency prior to submitting a construction

permit applicati Is strongly recommended that the regulatory agency be contacted to
determine;h% of information needed for a site-specific field investigation of geology
and hydr ogy prior to submitting this information. Refer to Tables 2-5in the
Appendh ditional information.

2221 Regional Geology

IDEM and ISDH need information regarding a general depiction of surficial and
bedrock stratigraphy of the regional area, including regional ground water divides and
flow direction to evaluate regional conditions which may provide limitations to
subsurface discharges.

2222 L ocal Geology

11



nature of soils, surficial deposits (e.g., unconsolidated glacial deposits), and bedrock
underlying the site to evaluate the appropriateness of the site to accept subsurface

2.2.2.3 L ocal Hydrogeol ogy

nature of water-bearing and confining units (e.g., hydraulic conductivity and Q
transmissivity), direction and magnitude (e.g., hydraulic gradient and flow rate

subsurface discharges. Q
2224 (L

IDEM and ISDH need information regarding the relationship ﬁYound water flow to
surface water bodies. Regional description of surface%\t dies, drainagetiles,

&

be depicted.

2225 3
IDEM and ISDH need information r, g the soil’ s hydraulic loading rate. The
soil’s hydraulic loading rate is a of the soil’ s ahility to effectively drain water.

foot (gpd/ft?). At aminigg all sites proposing subsurface soil absorption

disposal of effluent, ag % il survey performed by aqualified individual should

be used to determine th@gon4site soil hydraulic loading rate. Thisinformation is based
in ISDH Bulletin S.E. 13 and the texture and structure

on information fo
relationships i in the soil profile included in the on-site soil survey report.

223 Ba:kq&

Subsurféce @lisCharge systems with an average design capacity greater than or equal to
10, are required to submit a ground water profile which should include a
d #on of background ground water quality data for nitrate, nitrite and organic

?& en. Systems with an average design capacity less than 10,000 gpd may be required
€

Ground Water Profile

o submit ground water quality profilesif, based on site-specific information, the
ulating entity determines such information necessary.

2.3 L OADING INFORMATION REQUIREMENTS

This section provides an overview of the information IDEM and |SDH need to determine

12
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whether the constructed wetlands are designed properly. The loading information
provided to IDEM or ISDH in the construction permit application should include the
following:

2.3.1 Peak Daily Wastewater Flow
Some areas of the state experience seasonal fluctuations in population, which result in

wastewater flow fluctuations. The design engineer should use the peak daily flo the
highest demand season to determine flow loading.

2.3.2 Contaminant Loading (L

The design engineer should measure (for existing treatment facilitiespor ate (for
proposed facilities) the influent contaminant loading and the removal eff cy of the
precedent treatment and proposed constructed wetland. Ex influent BOD, TSS,

ammonia (NH,), nitrate (NO,) and phosphate (PO,) loads shou |’|\cl uded when
providing the contaminant load.

2.3.3 Other Influent Load Char acteristics @

|dentify any influent loads other than those li e, that the constructed wetland
system is expected to treat.

CONSTRUCTION LIMITATIONS O@

This section discusses cons

i@nitaﬂ ons and required set back distances. Unless
otherwise stated, the aut % uire the following construction limitations are found
in either 327 IAC 3-2:3; 32%J AC 3-4-3; or 410 IAC 6-10, which references |SDH
Bulletin SE. 13. 26

24.1 Constr Imitations - All Systems

2

The followifhg construction prohibitions apply to al proposed constructed wetland
projec&éd ensure protection of human health and the environment.

&

0
1 Natural Wetland Protection

Q The use of any land as part of a constructed wetland is prohibited when that land is an

existing “water of the United States,” as defined in 33 CFR Part 328 and subject to
regulations found in 33 CFR Parts 320 through 330.

24.1.2 Constructed Wetland Vegetation

13



Certain plant species found in Indiana have invasive and obtrusive qualities. These
species have invaded many naturally-occurring Indiana wetlands and lakes, and have
impaired their capabilities to support well-balanced, aguatic communities. For
example, these plants crowd out diverse, native plant communities and provide very
little ecological vaue to most wildlife species. Because of this, these species pose
serious threats to Indianas aquatic flora and fauna. IDEM’s Water Quality Standards
Section keeps information on file from professiona botanists and plant ecologists

2-1.5-8 and 410 IAC 6-10-9, IDEM and ISDH deem it necessary to

about these species

In accordance with 327 IAC 3-4-3, 327 IAC 2-1-2, 2-1-3, 2-1-6, 2- 15—4‘5@
ct

the following species in constructed wetland wastewater treatme

Lythrum salicaria (purple loosestrife)
Myriophyllum spicata (Eurasian water milfoil)

Phalaris arundinacea (reed canary grass) (b o
Phragmites australis (common reed)

IDEM and ISDH do not intend to approve the . salicaria, M. spicatum, or P.
arundinacea in constructed wetlands. IDE H also do not intend to approve
the use of P. australis in constructed wetl ess the facility showsto the
satisfaction of IDEM or ISDH that

(A)  noother plant species ar e that will provide comparable effluent

treatment in construcé ds; and

(B) thereisno posSibilityyor any dispersal at any time of reproductively viable plant
material, ipcluding géed, inflorescence, or rhizome fragment, beyond the
boundary e constructed wetland cell. For the purposes of this guidance,

s the movement of plant material from within to beyond the

| boundary as aresult of either human or nonhuman events,

al actions that the facility may take to operate or maintain the

cted wetland.

9

ility must demonstrate to IDEM or ISDH that it has met these tests by
ting scientifically-derived results from well designed studies accepted for
blication in peer-reviewed science journals.

24.1.3 Flood Plains

Constructed wetland treatment facilities and soil absorption systems may not be
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constructed in an area located within a 100 year flood plain, as delineated by the
Indiana Department of Natural Resources.

2.4.2 Construction Limitations - Subsurface Discharge

The following construction restrictions apply to all soil absorption discharges of
constructed wetland effluent. IDEM and ISDH will evaluate proposed sites on a case-by-
case basis. Site-specific hydrogeologic investigation may be required to verify acceptability
of a proposed site. %

2421 Karst Areas Q(L
one) an

Aresas of the State which are underlain by soluble bedrock (e.g. li d exhibit
predominant ground water flow through solution conduits (e.g. cav ay beun
suitable for subsurface discharges. These areas of the Stat€ygenerally defined by the
physiographic provinces of the Crawford Upland, M itch%\, orman Upland, and
Muscatatuck Regional Slope, exhibit mature karst terranes. “Karst terranes are defined

by the characteristic surface and subsurface geom gic features (i.e. sinkholes,
sinking streams, springs and caves) devel oped ssolution of soluble bedrock.
The hydrology of karst terranes is dominat Interdependent relationship

between surface features and the subsurf it system. Because ground water
flow and surface infiltration in karst ter js transported through open conduits and
fissures, and limited iter-granular co@ ith the aquifer material exists, thereis

minimal potentia for pollutant r y absorptive process (Pamer, 1990). Dueto
the unique subsurface hydr%ci ated with karst terranes, the use of soil

absorption systems for di effluent in these areas will be evaluated on a case-
by-case basis.

2422 @rf ce Limiting Layers

Proposed s ions with seasonal high ground water levels or other limiting layers
(e.g. g{aq@g “fragipan, etc.) less than three (3) feet below the soil surface are

unacc or soil absorption trench systems. ISDH Bulletin S.E. 13 allows for

0 overcome these limiting layers. Of the provisions allowed in Bulletin

only elevated sand mounds will be alowed to overcome the shallower limiting
g If elevated sand mounds are required to overcome alimiting layer, no system is

v lowed if the depth to the limiting layer is less than 24 inches from the bottom of the

or

mound.

Perimeter drains may be used to overcome seasonal high ground water levelsless than
three (3) feet below the soil surface. Use of perimeter drainsis restricted to systems
designed for atreatment capacity less than or equal to 10,000 gpd. Systemswith a
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treatment capacity greater than 10,000 gpd will be evaluated on a case-by-case basis.
Site-specific field investigation may be necessary to determine acceptability of asite.

2423 Soil Hydraulic L oading Rates

Soil absorption systems may only be constructed on sites where soils are determined to
have hydraulic loading rates greater than or equal to 0.25 gallons per day per square

foot (gpd/ft?) and less than or equal to 1.2 gpd/ft?. Q

2424 Shallow Bedrock

Subsurface soil absorption systems may not be constructed at Sitesa rock is

less than two (2) feet below the bottom of the soil absorption sys -

tre

2425 Topographical Slope

greater than fifteen percent (15%). Elevated san absorption systems may not
be constructed at site locations with slopes gr Six percent (6%).

2.4.3 Set Back Distances @
24.3.1 General Separatit@ ces

Soil absorption system sep (@ ances should comply with the requirements

Trench absorption systems may not be constructed topographl cal dopes
d @

established in Table 1, fQ age 5 of ISDH Bulletin SE. 13. Separation
distances from prlvat s, building foundations, property lines, streams, lakes,
and water supply eser are included for smaller systems in the table.

Based on site-gp =m formation, additional separation distances may be required.
IDEM and |SE 11l make such determinations as necessary to be protective of
human,h

and the environment.
@\ Well Head Protection Areas
& Sorption systems may not be constructed within 200 feet of a public or private
ater supply (i.e., well head). Information gained from site-specific well head
protection area delineation and/or site-specific hydrogeologic investigations may be
used to determine if alarger separation is necessary.

2.4.3.3 Free Water Surface Set Back Requirement

To provide for vector control, FWS constructed wetlands should be located at |east
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one-quarter (1/4) mile from property lines, residences, place of business or public

gathering place.

q/Q

"9,
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Chapter 3.0

DESIGN and CONSTRUCTION CRITERIA

This chapter provides the minimum design and construction requirements for constructed wetland
wastewater treatment systems.

3.1

ADDITIONAL TREATMENT REQUIREMENTS

effluent limits established for afacility. This section provides alist of so
options that may be used in conjunction with a constructed wetland. g
technologies may be proposed by the owner and their use will be eva
ISDH on a case-by-case basis.

. 4
The treatment technol ogies discussed below need not be locat ore the constructed
wetland. In some casesit may be more appropriate to folow a constructed wetland with
the additiona treatment mechanism. @

O

stems designed in accordance with
ecede the constructed wetland. Proper

3.1.1 Septic Tanks

This includes septic tank effluent pump
ISDH requirements. Typically, septic t
servicing of septic tanks is necessar tain treatment efficiency. In generd, the

effluent from septic tanks have ated greater concentrations of organics than the

effluent of lagoons. The highe IC concentrations may require longer residence times
in the constructed wetlan et effluent limitations.

3.1.2 Lagoon Tre@t

Thisincludes d facultative treatment lagoons or stabilization ponds designed and
constructed ieve the maximum degree of treatment feasible that is consistent with
Nriafor lagoon systems. However, provisions should be made to ensure

g tebris, algae, duckweed or other materials are not present in the final lagoon
avoid clogging wetland cells. SSF constructed wetlands should not follow a

z.ls Fixed Growth Systems

Fixed growth reactors are often constructed as packed towers or rotating plates. Septic
tank effluent passes though these systems, often with the ability to recirculate through the

system to enhance contaminant removal performance. The effluent can then be directed
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through a constructed wetland for final treatment.

Fixed growth systems are capable of nitrifying influent ammonia, but do not removeit.
Combining afixed growth system with a constructed wetland system could effectively
reduce waste concentrations (specifically nitrogen compounds). There are three main

types of fixed growth systems:

3.13.1 Trickling Filters

media, or other medium that present a high surface area) where wast

downward by gravity.
3.1.3.2 Upflow Filters (L

These are smilar to trickling filters, except the wastewatgb.uﬁped upward through

These are filter mechanisms that consist of a bed of media (e.g., sand, ro%

the media.

3.1.33 Rotating Biological Contact @

These are biological reactors in which fix ates are rotated to allow
microorganisms to alternately be expo astewater and oxygen, such that organic

material is assimilated by agrobic ba@

314 Peat Filters C)

Thisis afilter mechanism @ sts of a peat bed from which septic tank or constructed
wetland effluent is discharged wia distribution piping. As the wastewater moves though
the bed, nitrogen co nds undergo nitrification, denitrification and microbial
assmilation.

HYDRAULY %ERATIONS

Hydr \rs are vital to the successful performance of constructed wetland and soil
ab: I stems. The following factors and/or characteristics should be considered for

dﬂ Mag successful systems.

e.z.l Hydraulic Loading on the Treatment System

The hydraulic loading of the constructed wetland and the associated soil absorption
system determines the overall system’s sizing requirement. Hydraulic loading should be
based on actual usage, or for new systems, on the expected peak daily wastewater flow to
the system. Refer to Table 6, “Guide for Estimating Wastewater Flows,” found in ISDH
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Bulletin S.E. 13 to calculate estimated peak daily wastewater flow for commercial
establishments. For residences within community systems, use an estimated wastewater
flow of 120 gallons per day (gpd) per bedroom in the residence. The minimum residentia
wastewater flow allowed is 240 gpd per home.

A down-sizing of the soil absorption system’s land area requirements may be alowed
based on the use of constructed wetland wastewater treatment. Soil absorption system
down-sizing will be based on the most restrictive soil loading rate within the pro
absorption field area. %

3.2.2 System Hydraulics (L

Constructed wetlands should be designed to maintain flow conditions throughout each
treatment cell to provide for a uniform environment conducive to wetl iota. Uniform
dispersal of flow is necessary in each cell to maximize the w. ater’s contact in the
system. ﬂ.N) o)

SSF constructed wetlands should maintain the wastew, %w beneath the surface layer
of the bed media. The hydraulic gradient through the should be sufficient to drive
the flow through the media. A uniform distrib Ow across the cross-section of the
cell should be maintained in SSF systems. Qiting flow through the system should
be prevented to avoid a significant decr n System performance.

3.2.3 Flow Monitoring C)®

shoul d € ised at the effluent end of the wetland cell. The

2er Unit. Designers of constructed wetland systems are
encouraged to install at least additional flow monitoring device at the inlet end of the
constructed wetland & allow for measurement of evaporation and evapotranspiration
system.

losses occurring aig
3.24 Flg ontrol

ice to control the level of wastewater flow through the system is required
to prov ditional control of system hydraulics. Typicaly, asmple verticaly adjustable
ice placed in the effluent discharge structure is adequate to maintain proper

ater flow levels.

A flow monitoring device
preferred deviceisaflo

2.5 Retention Time
Retention time of wastewater in a constructed wetland directly impacts the treatment

efficiency of the system, especially for nitrogen removal. Constructed wetland systems are
recommended to have a minimum of five (5) days wastewater retention in the wetland cell.

20



3.3

If additional treatment (refer to section 3.1) is highly effective in removing nitrogen,
shorter retention times may be allowed. IDEM and ISDH will determine if retention times
of less than five days are acceptable on a case-by-case basis.

CELL CONFIGURATION

The constructed wetland should be divided into two or more cells that can operate
independently if needed. This requirement does not eliminate the use of multiple,
independent treatment units operating in parallel and/or series as part of the overm1
system. When multiple cells are used, each cell should be designed to alow forto e
draining and removal from service while its flow is directed to another c@

compromising the treatment efficiency of the system.
331 Cell Depth (1/

The depth of each FWS constructed wetland cell should not be‘gr & than the ultimate
depth tolerable to the emergent vegetation selected. The Qim acceptable cell depth

for SSF constructed wetlands is 18 inches. @

332 CdlLiner \Q

Constructed wetland cells should be constru@[h adurable, impervious liner,
installed on the bottom and side walls o | to prevent wastewater leakage and
ground water infiltration into the sy \

333 Cel Media @

SSF constructed wetlands ly have two layers of natural or synthetic graded media:
(1) asurface layer copsSisting Of media such as pea gravel or mulch that is used to support
plant growth, and surface layer, consisting of larger (e.g., 3/8" to ¥2") media,

where the wast flow is confined. Theuse of larger media (e.g., 2" to 4") around
the influent di r and the effluent collection pipein the first and last two (2) feet of
the SSF |, may reduce the potential for clogging. The use of screened, washed

(tor e fipes) gravel or river run is recommended.

Ir@onstructed wetlands, top soil removed from the area of construction of the
d is generally suitable for use as the medium for growing wetland vegetation.

3.4 Constructed Wetland Vegetation
IDEM and ISDH recommend that the facilities plant and maintain vegetation communities

composed of amix of non-invasive, native species. Additionally, the facilities are
encouraged to select plant genotypes that are native to the site location, if possible. The
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facilities should seed and transplant vegetation generally during the spring or summer, and
should properly control wastewater levelsto foster the germination and growth of the
plant propagules. Appropriate plant species could include, but are not limited to, the
following.

Subsurface Flow Systems Free Water Systems

cirpus spp. (bulrush) Potamogeton spp. (pondweed)

Sagittaria spp. (arrowhead) Ceratophyllum spp. (coontail)

Juncus spp. (rush) cirpus spp. (bulrush) Q
Carex spp. (sedge) Sagittaria spp. (arrowhead)

Alisma spp. (water plantain) Juncus spp. (rush)

Carex spp. (sedge)
Alisma spp. (water plantain)

NOTE: Please see Section 2.4.2.2 for alist of plant speci ricted by IDEM and
ISDH for use in constructed wetland wastewater tr b facilities.

<
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Chapter 4.0

ADDITIONAL CONSIDERATIONS

This chapter provides recommendations and requirements regarding the operation of the
constructed wetland treatment system. Specific operationa requirements will be included as
conditions of the construction, NPDES, operational or land application permits. Th@e
recommendations and requirements help provide for optimal system performance, Iong
safety, and protection of the human health and the environment.

4.1

4.2

4.3

4.4

OPERATOR TRAINING Q(L

IDEM and ISDH recommend that system operators obtain training sge%to the
operation of a constructed wetland wastewater treatment facility. Trainifig needs specific
to constructed wetlands include, but are not limited to: (S

4

» Plant (i.e., vegetation) maintenance requirements K
» Hydraulics control @

» Cleaning techniques

» Troubleshooting of system upsets @

e Compliance monitoring and reporti

OPERATOR CERTIFICATION @

In accordance with 327 I, operators of wastewater treatment facilities under
IDEM’sjurisdiction be Certified by IDEM. The certification the operator must hold
depends on the class n of the treatment system. The following classifications apply
to constructed w stems: Class |, Class|l, Class|ll, or Class V. These
classificatio on the population equivalent of the treatment system as, specified

in 327 IAC\ (8)(2-5).

EDU OF SYSTEM USERS

to possibly extend the longevity of the constructed wetland treatment system. System
sers should be made aware that disposing some household substances into the system
could result in decreased wetland performance.

%&n users should be educated about their system to help ensure optimal performance

VECTOR CONTROL
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4.5

4.6

v

Mosquitos and other vectors have been associated with some open waters (e.g., ponds and
lagoons). Since FWS constructed wetlands maintain open water surfaces, vector control
must be observed. Vector control mechanisms that use natural agents, such as predatory
fish and invertebrates, are effective. If predatory fish are used to control vectors, open
water areas must be provided in the basin. At least 20 percent of the FWS basin surface
should be open to the atmosphere to provide adequate oxygen to the predatory fish and to
promote some aerobic conditions which when combined with anaerobic conditions

underlying fully vegetated zones, can be use to get increased nitrogen removal. Pxrgject
information supplied with the construction permit application should include ané @ S
bae

description of proposed vector control. Refer to section 2.4.3.3 for requir (
distance for FWS constructed wetlands. Q

CONTINGENCY IN CASE OF SYSTEM FAILURE

specifications detailing the possible course(s) of action that wi in the event an
effluent limit is violated or maor system failure occurs. can be limited to an
analysis of alternative methods of disposal in the even ater can no longer be

disposed of viathe soil absorption system or land a ,u n. Additionaly or

For permitting purposes, a contingency plan should be submwi%th facility plansand
Il
pl

aternatively, the plan should include analysis of ‘a@dditional treatment technol ogies that may
be added to the facility to provide sufficient tr Sft to ensure that effluent limits will not
continue to be exceeded. As part of the contingency plan, a one hundred percent land
area set-aside for the soil absorption w@ equired.

Fencing around the treatr@% property boundary is required to limit entry into the
Vi

site by unauthorized iEdi r domestic animals.

)
'
QO
\O

FACILITY ACCESS
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‘ Tablel

RULE CITATION TITLE
4101AC6-10 Commercial On-Site Requires permits for the construction, installation or ma \ on of acommercial on-site wastewater
On-site Water Supply and Guidelines for Architects and Engineers whicl % requirements for layout and design of
Bulletin S.E. 13
Public and Commercial
3271AC 3-2 Construction Permits
treatment/control facility or sani
May require, at the Commi er’s discretion, obtaining a permit to operate a water pollution control
IDEM the NPDES permit prog@u ustrial pretreatment permit program, or the facility is considered to
3271AC5-2 NPDES Permits
discharge --q@ermit must be obtained prior to the discharge. Does provide severa exclusions from this
3271AC6-2 %
Land Application Permits ewater by application upon or incorporation into the soil. Permit is required prior to the
3271AC 2-1 and Establishes an antidegradation standard applicable to surface waters, designates uses for all waters of
IDEM
é of the state. Ground waters are considered waters of the state.
Establishes narrative ground water quality standards which must be maintained for all ground water.
Interim df\Water
. chlorides or sulfates, strontium-90, Radium-226, and gross beta concentrations. In addition, provides
327 1AC 2-1.5-9
327 1AC8-12 Treatment Plant
qualifications for persons operating a wastewater treatment facility and the requirement for state
Requirement
Special NPDES Programs: Allows the Commissioner to deny requests for underground injection and to issue Construction or
3271AC5-4-2

the state.
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Tablel
Regulatory Requirement Summary

Control

RULE CITATION AGENCY TITLE DESCRIPTION
Authorizes the injection of non-hazardous wastes into o %— “Underground Sources of Drinking
40 CFR Part 144 EPA Underground Injection Water (USDW)” by rule. However, al UIC wells rized BY rule must provide EPA with inventory

information, as specified at 40 CFR Part 144.26 and 1
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INFORMATION NEEDED

Table?2

PURPOSE / RATIONALE

TION METHODS

Geology of unconsolidated materials and soil deposits:

Thickness and areal extent of units
Lithology; mineralogy
Particle size and sorting; porosity

Hydraulic Conductivity

For both Unconsolidated and Bedrock:

1 Evaluate the influence of geology on water-bearing units
and aquifers

Evaluate the influence of geology on the release and
movement of contaminants

Obtain information on the engineering geologic aspects

For both Unconsolidat

onal geology from available information

orts (geologic investigations, ground water
s il surveys, etc.)

- State geologic maps
ﬂUSGS topographic quadrangles

- Descriptions of regional geology from previous reports/Site
Investigations

Geology of bedrock:

Type of bedrock
Lithology; petrology
Structure (folds, faults)

Discontinuities (joints, fractures, bedding planes,
foliation)

Features such as, solution cavities (karst), etc.

Hydraulic Conductivity

of site remediation
Rationale same as above é

O@

&

Primary: Site Reconnaissance Mapping

- Field mapping of surficial soil and unconsolidated units,
bedrock outcrops, surface water drainage, springs, and seeps

- Analysis of aeria photography or remote imagery

- Surface geophysics

Secondary:  Subsurface Explorations

- Test borings or core borings (with or without sampling)

- Test pits and trenches

- Description and logging of subsurface geologic materials

- Sample collection for laboratory analyses of physical
properties and mineral content

- Borehole geophysics

|
O
KC’
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Table3

INFORMATION NEEDED

PURPOSE OR RATIONALE

COLLECTION METHODS

GENERAL

Soil Characteristics: On-site Soil Survey Information
Type, hydraulic loading rate, temperature

Estimate the effect of the properties on infiltration
and retardation of |leachates and the rel ease of
gaseous contaminants

Reports and maps by federal and Coun

agencies, Soil Conservation Service
Series

Soil Chemistry Characteristics:

properties

Solubility, ion speciation, adsorption coefficients, leach ability,
CEC, minera partition coefficients, chemical and sorptive

Predict contaminant movement through soils and
availability of contaminantsto biological systems

Existing scientific literaturt

Vadose Zone Characteristics:

characteristics, extent of contamination

Permeability, variability, porosity, moisture content, chemical

1 Estimate velocity in the vadose zone

SPECIFIC

orehole sampling, lab measurements (ASTM
methods), water budget methods, instantaneous
rate method, seepage meters, infiltrometers, test
basins

Chemical analysis, column experiments, leaching
tests

Existing literature

&

Water budget with soil moisture accounting
Draining profile methods

Measurement of hydraulic gradients
Estimates assuming unit hydraulic gradient
Flow meters

Methods based on estimating or measuring
hydraulic conductivity, using:

Laboratory parameters
Relationships between hydraulic
conductivity and grain size

Catalog of hydraulic properties
Field measurements of hydraulic
conductivity using single or multiple
wells

@ ty in the vadose zone

Existing literature

Tracers

Calculations using flux values
Calculations using long-term
infiltration date

1 Evaluate pollutant movement in the
vadose zone

Existing literature

Four-probe electrical method

Electrical conductivity probe

Sdlinity sensors

Solids sampling followed by laboratory extraction
of pore water

Solids sampling for organic and microbial
constituents

Suction Lysimeters

Sampling perched ground water
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Table4
SUMMARY OF SURFACE WATER INFORMATION

INFORMATION NEEDED

PURPOSE OR RATIONALE

COLLECTION METHODS

GENERAL

Drainage Patterns:

. Overland flow, topography,
channel flow pattern, tributary
relationships, soil erosions, and
sediment transport and deposition

Determine if overland or channel flow can
result in on-site or off-site flow and if
patterns form contaminant pathways

Topographic maps, site inspection,
soil conservation services 6

SPECIFIC

erial mapping and ground survey

Surface-Water Bodies:

. Flow, stream widths and depths,
channel elevations, flooding
tendencies, and physical
dimensions of surface-water

Determine volume and velocity, transport
times, dilution potential, and potential
spread of contamination

Effect of manmade structures on

impoundments contaminant transport and migration
. Structures Predict contaminant pathways for
interceptive remedial actions
. Surface-water/ground-water
relationships

Surface-Water Quality:

. pH, temperature, total suspended
solids, suspended sediment,
salinity, and specific contaminant
concentrations

Provide capacity of water to carry

partitioning

contaminants and water/sediment @C)

Public agency data , catalogs,
maps, and handbooks for background data

Public agen grecords and ground
S

cy reports and surveys

Aerial mapping and ground survey

Water level measurements and modeling

Public agency computerized datafiles,
handbooks, and open literature

Sampling and analysis

. 466
S
©
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Table5
SUMMARY OF GROUND WATER INFORMATION

INFORMATION NEEDED

PURPOSE OR RATIONALE

COLLECTI

THODS

GENERAL

GROUND WATER OCCURRENCE

SPECIFIC

Aquifer boundaries and locations
Seasonal high water table level

Determine areal extent of aquifer potential impacted

Well logs, boring data, etc.

Aquifer ability to transmit water

Determine potentially quantities and rates for treatment
options

Geologic maps and reports (regional) ( l :

Pumping and injection test: nitoring wells

<

Ground-water level measurements (over time to
monitor seasonal variations)

Instrument survey of wellsfor calculation of ground-
water elevations

Borehole and surface geophysics

GROUND W.

Direction of flow

Identify most likely pathways of contaminant migration

<

O

ATER MOVEMENT
Existing,h ¢ literature specific to the proposed
sit

&

Water level measurementsin monitoring wells
Testing of hydraulic properties using slug tests, tracer
tests, and pump tests (short- or long- duration, single
or multiple well)

Elevation contours of water table or potentiometric
surface

Analytical calculations of flow directions and rates
Computer generated simulations of ground-water
flow and contaminant transport (using analytical or
numerica methods)

1 Rate of flow Determine maximum potential migr and Existing hydrologic literature specific to the proposed Generation of site water balance
dispersion of contaminants ste. Hydraulic gradient, permesbility, and effective
porosity from water level contours, pump test results,
and laboratory analyses
GROUND WATER RECHARGE/DISCHARGE
L2
1 Location of recharge/discharge areas Determinei m points for withdrawal options or Existing site data, hydrologic literature, site inspection Comparison of water levelsin observation wells,
ar f in piezometers, lakes, and streams
Field mapping of ground-water recharge areas (losing
streams, inter-stream areas) and ground-water
discharge to surface water (gaining streams, seeps,
and springs)
1 Rate ermine variability of loading to treatment options Existing literature specific to the proposed site. Water-balance cal culations aided by geology and soil

data

GROUND WATER QUALITY




INFORMATION NEEDED

pH, tota dissolved solids, salinity, specific
contaminant concentrations: nitrate, nitrite
and TKN

SUMMARY OF GROUND WATER INFORMATION

PURPOSE OR RATIONALE

Determine exposure via ground water; define
contaminant plume for evaluation of interception
methods

COLLECTION METHODS

Existing literature

GENERAL

SPECIFIC

nalysis of ground water samples from observation
wells
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AGENCY CONTACTS

Indiana Department of Environmental Management
Indiana Government Center North (IGCN)

100 N. Senate Avenue

P.O. Box 6015

Indianapolis, IN 46206-6015

1-800-451-6027

Per mitting Information: Land Application Infor mation:(L

Office of Water Management Office of Solid and Hazar e

Permitting Branch Land Use Section %

IGCN Room #1203 IGCN Room #1125

(317) 232-8676 (317) 233-6121 (b N
For information regarding | SDH commer cial on-sit er disposal requirements and
construction permits contact:

Indiana State Department of Health e of Consumer Protection

2 North Meridian Street jtary Engineering Division

Indianapolis, IN 46204 orth Meridian Street

(317) 233-1325 C) ndianapolis, IN 46204

(317) 233-7177

&

For information regardmngr ound Injection Control (Ul C) requirements contact:

U.S. Environmental Pr @‘u gency Region 5
Underground Injectign | Branch

77 West Jackson

Chicago, IL

312) 886- E
AP,
K
v
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