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DISCLAIMER

This model prograndocumentvasdeveloped to assist stategdieveloping and implementirgy

model program for managing site systems with the goal of minimizing nitrogen impacts to the
Chesapeake Bayit was developed to assist states in the management of onsite wastewater

systems to address nutrient pollution in surface waters when such systems are not otherwise
regulatedunder the National Pollution Discharge Elimination System (NPDES) program, which
regulates point source discharges to waters of the United States. This document does not address
the management of onsite systems for the purpose of protecting undergyvoroes ®f drinking
water, which is the subject of the Safe Drink
(UIC) program.

The model program reflects EPAOs | atest resea
nitrogen pollution using different onsisystem technologies. This documaogs not establish

any binding requirements, nor does it change or substitute for any legal requirements under

which states and municipalities regulate onsite systéfffeether and to what extent a state

local govenmentchooses to implement the recommendations contained in this document is a
decision that is ultimately left up to the statdocal government

This model program is not a rule, is not legally enforceable, and does not confer legal rights or
impose legal obligations upon any member of the public, ERAes, or any other agency. In

the event of a conflict between the discussion in this document and any statute or regulation, this
document would not be cont r disdocumentdoesiiohe wor d
connote a requirement, but does mngmthodelat e EPAOS
program to manage eite systems.

EPA may decide to revise this document without public notice to reflect new data or advances in
onsite technlogies, to reflect changes in EPA's recommendations, or to clarify and update text.
EPA is also interested in receiving comment or feedback on this document at any time, and will
consider making revisions to reflect such comments or feedback.

The menibn of trade names, specific vendors, or products does not represent an actual or
presumed endorsement, preference, or acceptance by EPA or the federal government.



EXECUTIVE SUMMARY

The management of onsite systems plays an important role in the ongoing restoration of the
Chesapeake Bay. In support of the restoration efforts, the U.S. Environmental Protection
Agency (EPA) has prepared tldecumento provide recommendations to st&snd local
communities on how to develop and implement a model program for the management of onsite
wastewater disposalstems to protect water quality in the Bay. The recommendations are
based on existing EPA documents regarding onsite systems, asWwebt practices currently

used both by the Chesapeake Bay watershed states and other states across the country.

It is recognized that, while Bay restoration efforts have been ongoing for some time, water

gualityin parts of the Bay still does not megiplicable water quality standardBresident

Obamads Ex e c Ghesapeake Bay Eretactiomamd Restoratissyed on May 12,

2009, along with the Chesapeake Bay Total Maximum Daily LOMD(L ) issued by the EPA,

is designed to accelerate the acfi needed to limit pollution inputs and restore the Bay (EPA,
2010¢c) . The TMDL is a hi st osetiacthedemednecessaoyp r e h e n
clean upthe Chesapeake Bay and tidal tributaries The TMDL identifies &25% reduction in

nitrogen inputs to the Bay aradmaximum nitrogen load to the Bay 185.9 million pounds per

year.

To support the development of the TMDL, states in the Bay watershed developed Watershed
Implementation Plans (WIPdgtailing the actionthey would takeo redue nitrogen,

phosphorus, ansedimeninputs to the Bay. The WIPs evaluate a range of opportunities to
reduce nutrient inputs to the Bay, including reductions from agriculture sources, point source
discharges such as municipal wastewater treatfaeitities, stormwater discharges, and onsite
wastewatedisposakystems, which are the focus of tHscument EPA is committed to

working with state and local partnersdohieve the nitrogen reductions from onsite systems
identified in the TMDL Although the District of Columbia is also required to develop a WIP, it
does not have any onsite systems, only municipal sewers.

Onsite wastewater systems (also called septic systems or decentralized systems) are not the
largest source of nutrients to the Baut they do contribute approximatesix percent of the
overall nitrogen load to the Bay (EPA, 2@)L0While phosphorus reductions are atyentified

in the TMDL, the focus of this document is thnologies and practices f@ducingnitrogen
dischagesfrom onsite systemisecause phosphorous does not move as readily as nitrogen in
subsurface soils.

Nitrogendischarge$rom onsite systems can hatigatedthrough advanced technologies and
improved design, installation, and management practicesditibnal septic systentischarge
approximately@ pounds (Ib)/person/year (yr) ékilograms (kg)/person/yof nitrogenfrom the
drainfieldinto groundwater which, over time, flows into Chesapeake Bay or one of its
tributaries Alternative treatment components can be added to a traditional system, often
between the septic tank and the drainfialtd can reducthis nitrogenload by50% This

providesa treated effluent with a total nitrogen concentration of approximatetyg2D. Using

a combination of treatment componewili further reduce nitrogen anchn provide an effluent
concentration of 10 mg/L or even 5 mg/L. A variety of technologies exist that provide this level
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of treatmentand the available technologies ahdit performance are expected to increase over
time (EPA 2010a, Rich, 2005)

States looking to reduce the nitrogen impacts from onsite systems are encouesgeblisia
performancebasedapproachnvolving useof these alternative treatment systeriibe level of
treatmenspecifiedshoulddepend on the extent pitrogenreduction that is needed to meet the
goals within a statedos WIP. To support the s
recommended nitrogen treatmepiproachtthatcouldbe adoped in wholeor in part by each

state. This suggested approach (see TablelgXecognizes the comparatively higher pollution

risk posed by onsite systems that are closer to the Bay or its tributaries. Using this approach, a
state wouldadopthigher levés of treatment in areas in close proximity to the Bay, including

tidal portions of the tributaries to the Bay, with less treatment recommended higher up within the
watershed (Table EX).

Table EX-1: Summary of Recommended Onsite System Nitrogen TreatmeApproach

Hor_lzontaIDlstance from the Bay or Recommendedliitrogen Treatment

a tributary

0- 100 feet No discharge of onsite system effluent
100- 200 feet 5 mg/L for total nitrogen

200- 1,000 feet 10 mg/L for total nitrogen

Beyond 1,000 feet 20 mg/for total nitrogen

The horizontal distance, or setbaektend from thedispersalsystem to the ordinary high water mark of the
Chesapeake Bagy the tidal portion ofany tributary to the Bay.

Theapproach islesigned to apply to all existing and futoresitesystems in the watershed. For
the existing systems, an inspection and upgrade progfnamd be implemented identify and
document the extent of upgradecessary for each onsite systasrconventionasystemsare not
capable of meetinthe recommendel@vel of treatment This inspection process will also
identify and facilitate the upgrade of currently malfunctioning systems that are releasing
untreated effluent to the ground surface or directly ihéoBay. States will want to consider the
timing for upgrading existing systemsrtake them consistentith these recommendatioasd

to support the nitrogen reduction goals in their WIP.

To properly manage nitrogen treatment systems, state ancidbaritiesshouldimplement

specific requirements guiding their siting, design, construction, and operation and maintenance
(O&M) oversight. The strategies and recommendations provided here recognize the increased
complexities associated with managingogen treatment systenendcouldbe used to update

regulatory and management requirements at the state and local levels to achieve the needed
nitrogen reductions set forth in each stateoés

EPA previously developetive onsite system management ratsdin the publication titled
Voluntary National Guidelines for Management of Onsite and Clustered (Decentralized)
Wastewater Treatment SystefBBA, 2003). These templates, or models, were designed for
use by state and local officials to provide the appropriate local level of oversight viandiffere
ownership or O&M methods. They range in complexity from homeowner management of their
onsite systems, to owrghip of onsite systems on private property lReaponsible
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ManagemenEntity (RME) that assumes the operation, maintenganua replacement of the
systems as necessary.

Sincemeeting nitrogen reductiolecommendatiogiscritical in the Chesapeake Bayaférshed,

Model 3from theVoluntaryGuidelinesDocumentEPA, 2003ayliscussed abovis the

recommended minimum level of managenfentadvanced onsite treatment systerifisa state

adopts théMlodel 3approacha property ownewould be issued an operag permit for their

system that details the level of performance required, and includes a provision that the system be
maintained by a qualified service provider. The operating permits issuedtbabitrdel 3

approach shouldequire regular monitoring drmprovide the level of oversight needed to ensure

that nitrogen reductions are achieved. This model provides greater accourtabiligred to
traditional regulatory approaches that only oversee the construction of onsite systiecas be

useful in dermnstrating that TMDL reduction goals are being met.

Management Model 4 is recommended by EPA as the minimum level of management for
clustered systems with multiple owners and in situations where advanced technology is needed
to achieve significant nitgen reductions such as meeting a 10 mg/L or 5 rafffuent
concentration This model provides for frequent and highly reliable O&M through an operating
permit issued tan RME, adesignated legantity that has the technical, managerial, and
financial @pacity to ensure viable, longrmO&M of all systems withirtheir jurisdiction (EPA,
20033. In this mode| property ownersetainownership of their systems, while the RME
coordinates system inspections, performs required mainterard&Ensures theffective

operation of their system#n RME management approach might be appropriate for
economically disadvantaged communities where fundmgdbe acquired to support nitrogen
reduction systems for property owners who may be challengagpfmrithis service on their

own.

The choice of a management approach depends on the goals a stateagelocyaketfor
nitrogen reduction balanced against the associateld @&d record keeping needed to meet
these goals. While each model can stand on its own, state and local agemeilssuse more
than one management model within a jurisdiction or use elements of individual models as
appropriate for their circumstances.

Thisdocumentlso provides information on additional model program components relating to

the inspection and upgrade process, site evaluation and design protocols, system O&M and many
of the programmatic elements needed to support a successfulsyssitie management

program. It also provides recommendations for the approval and verification of advanced
treatment systems and suggested programmatic elements to support the management of onsite
systems designed to treat for nitrogen.

A series of refeence materials and tools are included as attachmentsdod¢hmen&and were
prepared in support of the model program components discussedloctiment The key
attachments include:

1 Model regulatory language for key components of the model prograrmanents,
providing materials thatouldbe used to update current state or local regulations;

A Model Program for Onsite System ManagemerithénChesapeake B&Yatershed November 2012
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1 A draft reciprocity agreement theduldbe used by watershed states to more efficiently
verify and approve new wastewater treatment technologiesdbktprovide nitrogen
treatment;

1 An overview of the nitrogen treatment technologies currently available, including data on
where their use has been approved and the extent of treatment they provide; and

1 A checklist of the recommended components of a model onsigegm, keyed to this
documentto allow users to identify where specific issues indbeumentre discussed.

Thestates and communiti@gthin the Chesapeake Bay Watershed fsigaificantchallengsin
restoring water qualitwithin theBay. Theyshauld consider the nutrient impacts from
municipal and industriadischarges, agriculture, onsite systems and stormwater inputs among
others. The goal of thimodel prograntocumentis to support ongoing efforts to improve the
management of onsiteastewatr disposasystems in a way that minimizes nitrogen impacts to
the Bay in as efficient and effective manner as possible.

A Model Program for Onsite System ManagemerithénChesapeake B&Yatershed November 2012
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1.00VERVIEW OF THE M ODEL PROGRAM
1.1. Introduction

Presi dent Obama 0 €hedapeake Bay ProtestiorOandiRestoratesued on

May 12, 2009declares that h €hedapeake Bay is a national treasure constituting the largest

estuary in the United States and one of the most biologically productiveestuari n t he wor |
T he B4&00@sgquaremile watershedpangartsof six state and the District of Columbia

and is home to approximately 17 million peoplkhere are over 100,000 miles of creeks,

streams, and rivers which run through the watershed and ultimately flow irBayhd he

Bayobds wat er s h areh ofithe Baly,A ratioimuah igher ithan any other comparable
watershed in the world, making the Bay highly susceptible to impacts from nutrient (including
nitrogen and phosphorus) and sediment inputs associated with agriculture, development,
transportatn, and wastewater.

Despite several decades of significant efforts to improve water quuityg, ofthe Baystill do

not meet their applicableat er qual ity standards. The Presi
the Chesapeake Bay Total Maximum Daityad (TMDL), issued by the U.S. Environmental

Protection Agency (EPA) on December 29, 2010, are designed to accelerate the actions needed

to limit pollution inputs and restore the Bay (EPA, 2010c). The TMDL is a historic and

compr ehensi v esefaptelleVelunedessary tadciean upthe Chesapeake Bay and its
tidal tributaries The TMDL identifies a 25% reduction in nitrogen inputs to the Bay and a

maximum nitrogen load to the Bay of 185.9 million pounds per year (see Attachment A for

further cetail).

To support the development of the TMDL, states in the Bay watershed developed Watershed
Implementation Plans (WIPs) detailing the actions they would take to reduce nitrogen,
phosphorusand sediment inputs to the Bay. The WIPs evaluate a cdraggortunities to

reduce nutrient inputs to the Bay, including reductions from agriculture sources, point source
discharges such as municipal wastewater treatment facilities, stormwater discharges, and onsite
wastewater disposal systems, which are tbadmf thismodel program document

Onsite wastewater disposal systems (also called septic systems or decentralized systems)
contributel approximatelysix percenof the overall nitrogen load to the Bay as of 2009 (EPA,
201@). While they are not thetgest source of nutrients to the Bay, a reduction in this load is

an important part of the effait improveBaywater quality. EPA developed this model program

to provide stat®f-the-art treatment, managemeahd operational recommendations that state

and local communities can use if they are interested in reducing onsite system nitrogen impacts
to the fullest. It is designed to facilitate collaboration with state and local partners in promoting
nitrogen reductions from onsite systems in suppom®flftMDL and in conformance with each
stateds WIP.

It is understood that fullpplication ofthe recommendations in the model program represents a
significant investment for a state or local program. The degree to which each state adopts these
recommend@ons will depend oiits individual plan for onsite system management relativiesto
plansfor nitrogen reductions associated with wastewater treatment plants, stormwater runoff

A Model Program for Onsite System ManagemerithénChesapeake B&Yatershed November 2012
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and agricultural practices. By providing this model program, EPA is wot&ifgfill its
responsibilities under Section 202(a) of the
generation of tools and actions to restore watkeity in the Chesapeake Bay.

1.2. Onsite System Nitrogen Management

Approximately 2.3 million osite systemare used in the Chesapeake Bagt&¥shed, and this
number is expected to increase 35% to 3.1 million over the next 20 years (EPA 2009a). The
Chesapeaked@/ Program (CBP) has modelegx impacts of these onsite systems to the
Chesapeake Bay over time, and as mentioned atiwseprovide approximately 32 of the

2009 nitrogen load impacting the Bay.

To understand the effectiveness of advanced nitrogen treatment systems, itl i® uisfuss

the movement of nitrogen through a conventional septic system. A conventional system includes
a septic tank that collects the effluent from a home anbss and a drainfield that disperses the
effluent to the subsurface (Figure 1). It iees effluent from a variety of sources including

from toilet flushing, sink and shower drains, and washing machikesording to the Water
Environment Research Foundation, nitrogen concentration in the influent entering the onsite
system will vary, butypically averages about 60 mg/Lawe et al., 200 The CBP model
documentatiofEPA 201@), also recognizes that the influent concentration can vary and states
that the nitrogen loadg rate is typically between 11 ah8 pounds (Ib) nibgen (N)/perso/year

(yr) or five to sixkilograms (kg) N/person/yr.

AT AL
B |EHE
AT
I
‘ Septic
Tank

\ 3

Nitrogen Load to Septic Tank
~11-13 Ib N/person/year
(~ 5-6 kg Nipersonl/year)

Concentration

Approximately at 60 mg/L

Distribution  Leaching

Box Field
= J L_J
Nitrogen Load at Discharge
~9 Ib N/personlyear
Water Table '_l ‘!_l ‘ (~ 4 kg Nipersonl/year)

--.__*

Figure 1. Traditional Onsite System

The CBP model also assumes that the load of nitrogen leaving the septic system drainfield
averages approximate®ib N/person/yr 4 kg N/persoriyr) for conventional onsite systems.
This is based on the same water use of 75 gallons/person/day, and a nitrogen concentration of 39
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mg/L in the effluent leaving the drainfield, prior to any dilution from precipitation recharge or
dilution in the underlying groundwater (EPA 2@)0 The reduction between the septic tank and

the drainfield is attributed to ammonia volatilization and settling of nitrogen solids in the septic
tank. The model then assumes that 40% of this load actually reaeteythwith the rest lost

to attenuation through denitrification in shallow groundwater or at the groundwater surface water
interface, or through plant uptake (EPA 2610

Alternative treatment components can be added to a traditional system, oftemiibeveeptic

tank and the drainfield, to provide advanced treatment of nitrogen (Figure 2). Most of these
systems can reduce nitrogen effluent concentrations and associated loads from conventional
systems by approximately 50% relative to @ié N/persofyr (4 kgN/personyr) loading rate
currently used in the CBP model (see AttachmentNBany alternative systems provide a

treated effluent with a total nitrogen concentration of approximately 20 mg/L or a load reduction
of 4 Ib N/personyr (2 kg N/person/yy. Some systems have a combination of treatment
components that can treat to a final concentration of 10 mg/L or even 5 mg/L (EPA 2010a, Rich,
2005) resulting in even greater load reductions (Table 1). Further information regarding
available teatment technologies, including the level of treatment they may provide, and the
locations where they are approved for use, is provided in Attachment B. Additionally, a
literature review and summary of the performance of many of these systems wasetkaslop

part of theGuidance for Federal Land Management in the Chesapeake Bay Watprepaded

by EPA in response to the Presidentods Execut.

Nitrogen Load to Septic Tank
~11-13 Ib N/personlyear
(~ 5-6 kg N/personlyear)

AT AN Concentration

H] HEI Approximately at 60 mg/L
AT
I
Septic Distribution Leaching T .
Tank Box Field
L L
Nitrogen Load at Discharge
] ~ 5 Ib N/personlyear
Water Table ;"-l' !—{! (~ 2 kg Nipersonlyear) =
\\ Hﬂ_‘__h“‘___ i 0 %

Alternative Nitrogen Treatment System
Effluent Concentration at 20 mg/L

‘“-ﬁ

Figure 2. Onsite System with Nitrogen Treatment
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Table 1. Nitrogen Load Reductions Provided Through Advanced Treatment

: . Nitrogen
Nltrogen Load Loading Reduction Treatment
Dischargée ; (per Cost for
Type of System . Reduction (per :
Concentration Provided personir) erson/yr) Upgrading
(mg/L) rovide P y System
kg Lb | kg Lb
Conventioral System 39 0% 4 9 0 0 N/A2
$5,000
0 )
Advanced Treatment 20 49% 2 5 2 4 $9.0000
Advanced Treatment 0 $10,000
with Deritrification 10 74% Lp2 31 7 | 15000
Advanced Treatment
with Deritrification 5 87% | 05 | 1 | 35| s | 315000
; L $20,000
and Drip Irrigation

" This is the concentration of wastewater leaving the onsite system.

2. The average capital cost per household for a conventional onsite system is $5,000 to $6,000.

Many states looking to reduce the nitrogen impacts from onsite systems are proposing the use of
alternative treatment systems. The level of treatment recommended by each state depends on the
support t
efforts, the model program provides a recommended approach for nitrogen treatment that could

be adopted in whole or in part by each state. As described in Section 2, the approach includes
advanced nitrogen treatment systdorsall onsite systems within the Bay watershed, with
higher levels of nitrogen removal recommended for areas in close proximity to the Bay and its

extent of reduction that is needed to meet the goals within thaVl P .

tidal tributaries.

To

Nitrogen treatment systenrs/olve additional equipment and addeperation and maint@nce
(O&M) oversight, adding to the complexity of operation for the owner and to the level of
oversight needed from the regulatory authority. The strategies and recommendations in this
documentecognize these increasededsand could be used to updaegulatory and
management rules for onsite systems at the state and local levels to achieve the nitrogen

reductions set

Onsite systems also produce phosphorus; however, compared to nitrogen, phosjiies owus

forth i

n

t he

TMDL

and

di

move as readily in subsurface soils or groundwater. phloephorusoadings to the Bay from
municipal and industriadischarges or agricultural sources are therefore much more significant

than those from onsite systems.

SCcCuUusse

Phosphorus dischargémm a properly functioning onsite system will attach to the subsurface
soils below a drainfield and will not migrate far into the underlying groundwater system. As
such, the focus of thidocumenis on nitrogen, which moves easily through the subserdad

can travel significant distances to the Chesapeake Bay or one of its tributaries.

A Model Program for Onsite System ManagemerihénChesapeake B&Yyatershed
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1.3. How to Use theModel Program

The Model Progranfocusesonthe Chesapeake Bayatérshed states aftfie optimization of

their existing onsite system management programs to promote nitrogen removal and therefore
protect the BayHowever, the recommendedrogen treatment approaehd desigrand
management components described here may also be of use to states andergterdsahat

face similar nitrogemanagemenssues. If used elsewhere, consideration should be given to
local factors that influence nitrogen transport and attenuation in groundwater, including soil type
and permeability, depth to groundwater and ttes@nce or absence of anoxic zones in
groundwater that may increase nitrogen attenuation.

Themodel progranis presented in a modular fashion so users can select specific performance
recommendationsr designrand management componetdsncorporate ird their existing

prograns. Sections 24 of the document describe a series of model program components for
consideration by states. In Section 2, a recommended nitrogen treatment for the watershed is
described with varying levels of treatment suggested based on the proximityrit@nsgstem

to the Bay. Section 3 discusses the selection of an appropriate management system to ensure
proper operation of onsite systems that provide nitrogen treatment, as well as, documentation of
nitrogen reductions produced by onsite system upgra8ection 4 provides information on
additional components associated with the inspection and upgrade process, site evaluation and
design protocols, system O&M, and many of the programmatic compdhahtsansupport a
successful onsite system managenpeagram.

EPArecognizethatstates are using different strategies depending on their proximity and

estimated impact to the Bagtates and jurisdictions adjacent to the tidal waters associated with
Chesapeake Bay include Delaware, Maryland, Virgimnd the District of Columbia. Other
states i n the Bay o-tdalaeasiecludeMNewdYork, ®enasylvarda, anch  n o n
West Virginia. These states contain numerous miles of headwater streams and rivers that flow
into the Bay Theyacknowledgehe need to reduce nutrient inputs to the Bay from onsite

systems and other sourcésit are not planning to achieve the same level of nitrogen reduction to
the Bay from improvements to onsite systems as those states directly bordering the Bay

The nitroga treatmenapproach recommended in Sectiboouldposea financial burden for
some communities and individual residents, particularly for those in historically underserved or
economically disadvantaged communities. EPA encourages regulatory authodties
community governments to considarious opportunities dfinding assistance for such
residents to lessen the costs associated with upgrading and maintaining onsite sysieses.
opportunities may include allocating nitrogen credits achieved ar pttograms (Section 41)

to economically disadvantaged communitiesniaimize the number of onsite system upgrades
required from theseommunities.In addition, regulatory authorities and community
governments may wish to target their outreach efemtsprioritize funding for historically
underserved or economically disadvantaged communitiidsrmation on funding opportunities
is provided inSection4.13.

References to EPA documents and progréon®nsite system management are provided
throughait the documentin addition, a series of reference materials and tools to help states

A Model Program for Onsite System ManagemerithénChesapeake B&Yatershed November 2012
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implement the recommendations within ttecumenhave been developed. These include the
following attachments:

1 Attachment A: The regulatory and scientific framewdik onsite system nmagement
in the Chesapeake Bayatérshed;

1 Attachment B: A matrix summarizing available alternative treatment technologies for
onsite systems;

1 Attachment C: An annotated bibliography to assist users in finding references and
weblinksrelevant to their needs;

1 Attachment D: A checklist or map to thidocumentesigned to allow the user to
compare their regulatory program to the recommendations in this document;

1 Attachment E: Model regulatory language to implement the key recommendaiino
thedocumert

1 Attachment F: A model state reciprocity agreement to support the adoption of
alternative technologies already verified in other states; and

1 Attachment G: Case studies showing successful implementation of key components of
a model progam.

2.0RECOMMENDED NITROGEN TREATMENT APPROACH FOR ONSITE SYSTEMS

EPA recommendse following nitrogen treatmeiajpproackHor onsite systemfor use in the
Chesapeake Bay watershethe approach provides for a tidreiskbased approach for

nitrogen maagement consistent with that provided ifmn e A gGuidance fosFederal Land
Management in the Chesapeake Bay WaterfEBd, 2010a) for the management of federal

lands and federaltpwned onsitesystems within the watershed. Specific nitrogen redacti

goals are recommended based on the proximity of a site to the Bay (or a tributary), recognizing
that there is a greater potential for attenuation of nitrogen for onsite systems located farther from
the Bay. The approach sfiggestingdditional manageant closeto the Bay is also consistent
with thesystem used by the Maryland Critical Areas Commission, which incressesgement

of araas within 1,000 feet of the Bayl hereforeincreased nitrogen treatment is recommended

for systems in close proxinyito theBay or a tidal tributary

If fully implemented, theapproach recommended below wélduce nitrogen impacts from
onsite systems by over 50%. Full application wontdudeall existing and new onsite systems
to provide nitrogen treatment to meetotal nitrogen concentration of 20 mg/L or |egsulting

in a4 Ib/person/yr (2 kg/personfynitrogen loading reduction

The level of nitrogen treatment or removatommended undéhnis approach is determined by

the proximity or distance of an onsite system to the®ae tidal portion of its tributaries. The
horizontal setback used in this approach is defined by the distance between the closest edge of
the drainfield and the ordinahigh water mark of the Chesapeake Bay or the tidal portion of any
tributary to the Bay. Please note thmtommended levels of treatment desaibere coulde
employed in othenitrogen sensitive embayments outside of the Chesapeaké/&ayshed

where similar conditions exist for nitrogen transport in groundwater.
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The recommendations proposed below are based, in part, on a recognition that the potential for
attenuation, or remediation of nitrogen prior to discharge into the Bay increases withedistanc

the Chesapeake Bay or a tidal tributary. Nitrogen attenuation can occur as groundwater
intersects a freshwater stream, lake or wetland, or, in some cases, where onsite system effluent is
migrating through shallow anoxic groundwater and sufficieramigcarbon is present in the
subsurface sediments to facilitate the denitrification process. The closer onsite systems are to the
shoreline of the Chesapeake Bay, the lower the potential for such attenuation to take place.
Nitrogen attenuation depends mcal conditions such as the depth to groundwater, groundwater
flow patterns, the residence time of groundwater in potential treatment zones, the type of soils
present, and the proximity of surface water features to the discharges. States may want to ta
these conditions into account in their onsite system selection criteria and siting requirements. In
cases where states have determined that little or no nitrogen attenuaticnbmtereen the

discharge poirs) and receiving waters, they may wanteoa stricter dischargeoncentration

levelto ensure the requisite nitrogen removal goals are being met. Statddalso consider

other local water quality impacts, such as impacts to private or public drinking water supplies as
they select their nitrgen treatment approackome onsite systems are subject to regulations

under the Underground Injection Control program established by the Safe Drinking Water Act to
prevent endangerment to underground sources of drinking water.

Therecommendationaredesigned to apply to all systems currently existing in the watershed or
planned for the future. For the existing systems, an inspection and upgrade program is
recommended to identify and document the extent of upgrades necessary for each onsite system.
This process is discussed in Section Allong with identifying systems needing nitrogen

treatment, the inspection process will also identify and upgrade conventional systems that are
malfunctioning and discharging wastewater effluent to the ground sudaectly to the Bayor

to a tributary. Statamaywant to consider the timing for upgrading existing systenpsduide

the nitrogen reduction needed to mideir proposedevels and to support the nitrogen reduction
goals in the TMDL. At a minimugrEPA recommends that all new onsite systems incorporate
nitrogen treatment systems.

The recommended nitrogen treatment levels are described below:

1 0-100 feet: No discharge of onsite system effluent should be allowed. Any existing
onsite systems thdischarge within this 18@ot setback should be upgraded and
modi fied so effluent is discharged beyond
through the use of a shared or cluster system. For existing properties where an upgrade
cannot be sited ositde of 100 feet, the effluent dispersal system should be sited as far
from the waterod6s edge as feasible given th
should be the same as for systems located within 100 to 200 feet as described below.

1 100- 200feet: A total nitrogenconcentratiorof 5 mg/L in the treated effluent prior to
discharge is recommended for all systems located between 100 and 200 feet of the Bay or
associated tidal tributaryThis translates intan effluent loading rate oflb N/person/yr
(0.5kg N/person/yr), representing an 87% reduction compared to a conventional system.
The 5 mg/Lconcentration limitan be met using a combination of an advanced treatment
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system and a drip irrigation effluent dispersal system located witlifioan of the
ground surface and more than 1.5 feet above any low permeability soil or bedrock.

1 200- 1,000 feet: A total nitrogenconcentratiorof 10 mg/L in the treated effluent prior
to discharge is recommended for all systems within 200 to 1,006fftet Bay or
associated tidal tributaryThis translates intan effluent loading rate oflB N/person/yr
(1 kgN/personl/yr), representing a 74% reduction compared to a conventional system.
This concentration limitan be met with an advanced treatment system on its own or
with acombinationof an advanced treatment system and a drip irrigation effluent
dispersal system located within one foot of the ground surface and more than 1.5 feet
above any low permeability s@r bedrock.

1 Beyond 1,000 feet:A total nitrogenconcentratiorof 20 mg/L in the treated effluent
prior to discharge is recommended for all systems located outside afagd®iffer to
the Bay, or the tidal ption of its tributaries.This translate intoan effluent loading rate
of approximately 3b N/person/yr (&g N/person/yr), representing a 49% reduction
compared to a conventional systeihis concentration limitan be met with a variety of
advanced treatment technologies.

2.1. Meeting the Reommended Treatment Levels

As discussed in Section 1.3, conventional onsite systems damoperated in a manner
consistentvith theserecommendationsHowever, thedgchnology currently exists toeet these
treatment levefjoak as discussed ithhe Guidance for Federal Land Management in the
Chesapeake Bay Watersheferenced above, and as described irLthPine National
Demonstration Project Final Repdtiat evaluated the capabilities of advanced onsite systems
for nitrogen removal (Rich, 2005). Adional treatmentechnologiewill likely enter the

market over time, and Section @.describesecommendations on how statesild collaborate
with each other as well as with federal agencies in the evaluation of new advanced treatment
technologies thaalso meet these recommendttiogen concentrationsTwo currently

available options, drip irrigation and permeable reactive barriers, that could potentially be
incorporated into an onsite treatment systemmeet the 10 mg/L and 5 mg/L treatment levels
are discussed below.

DRIP IRRIGATION

Accor di n dGuitlance terf-éderal Land Management in the Chesapeake Bay Watershed
(EPA 2010a) a drip irrigation effluent dispersal system can provide an additional 5 mg/L of
nitrogen removal beyond that provided by an advanced treatment syEtésns based in part

on previous research described in Long (19¥&jp irrigation systera include a pump that

directs treated effluent to a series of irrigation or discharge lines located in a shallow layer of soil
no more than one foot deep (Figure 3). They should only be used where low permeability soils
or bedrock are greater than 1.5tf'em the ground surface such that the effluent can readily
percolate into the soil layer.
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Using a drip irrigation
system in concert with an
advanced treatment system
provides a way to reach the
5 mg/L concentration
recommended for systems
located within the 100

200 foot setback zone. For
example, if an advanced
treatment system is chosen
to meet a 10 mg/L effluent
dischargeconcentration

the use of a drip irrigation
system is assumed to
provide an additional
5mg/L of treatment that lowers the final effluent concentration to 5 mg/L.

)
t‘ll. I wm 'ut‘ ‘frf\r ‘\.‘f i) ‘f\ ;'mﬂ» ‘:'\o’lﬁn")

Figure 3. Cross-Section of a Drip Irrigation Effluent
Dispersal System

The use of a drip irrigation system might also be heipfareas close to the Bay or a tidal
tributary where shallow groundwater exists arichditional disgrsal facility is less suitablegr
where the elevation of the water table is expected to increase as a resaltefel rise.

PERMEABLE REACTIVE BARRIERS

Permeable reactive barriers (PRBs) treat nitrogen contained in shallow groundwater. They can
be installed downgradient of a single drainfield, or downgradieatcluster of closely spaced

onsite systems. They are typically installed as long, narrow trenches (Figure 4) installed
perpendicular to
groundwater flow in an
area that will capture
nitrogen rich groundwater.
They are filled with a
carbonbased mediguch
as wood chips, sawdustr
newspaper) with any
necessary additions to
control changes in pH. Wator Tabe
Their usefulness will
depend on local
hydrogeologic conditions. —
As they are typically
shallow structures, they
need to be installed either close to aagén source, or in an area where groundwater is
migrating upwards to discharge into a surface watemulti-year studyperformed inOntario,
Canada, showeithatPRBsare capable of removing a significant percentage of the nitrogen that
migrates in groundwater through the treRobertson et al., 2000)

Distribution  Leaching ‘\

B Field -
oX = Permeable
Reactive
Barrier

Figure 4. Permeable Reactive Barrier
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PRBs can be used to capture and treat effluent discharged to groundwater from a conventional
onsite systemTheycan also be used to polish the effluent discharged from a nitrogen treatment
system, and in that manner it can be helpful for meeting the more stringent nitrogen
concentrations recommended for areas closer to the Bay.

2.2. The Benefits of Shared or Cluster Sygims

Shared or cluster systems provide the opportunity to reduce construction costs, increase the
effectiveness of the proposed nitrogen treatment systednlower the long terf®&M costs for
the system. Therefore their use is encouraged, especiatlyas @ose to the Bay shore where
higher levels of treatment are recommended. Cluster systems have applications both when
upgrading existing onsite systems and for new construction where their use supports smart
growth, cluster development policies.

Pastcost analyss (EPA, 2010a) suggest that the use of a cluster system by a group of property
owners can reduce their individual costs by up to 30%. The actual cost savings will be
dependent on local conditions such as the length of connecting seweekuaesinthe presence

of soils or bedrock that impede sewer line construction, and the level of treatment required from
the cluster system. Further information on the benefits of cluster systems is provided in Section
4.5 and in one of the implementatioraexples below.

2.3. Implementation Examples

Four examples provided below show how property owners can effectively meet the
recommended treatment levels at various distances from the Bay. They show how a treatment
system can be incorporated into the sitegiesand highlight approximate costs for each
approach, based on cost information provided ihiglance for Federal Land Management in

the Chesapeake Bay WatersiiEE@A 2010a).

Example #1: Single Family Home Over 1,000 Feet From the Bay
A property owner
resides in a
neighborhood that is
approximatelya half
mile from a tributary to
the Chesapeake Bay
(Figure 5) Following
an inspectionheelects Septic Distribution Lééc-ﬁihé 1
to upgradenis system Tank Box Field

to provide for

1,500 feet to Bay

additional nitrogen o N T )

treatment. Ashe site is R 4 K‘

more théfin 1,000 feet A

from the Bay or one of —

its tributaries, this — —

system should be Figure 5. Property within Half a Mile of the Bay
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designed to meet a nitrogeancentratiorof 20 mg/L in the effluent dispersed to groundwater.

Assuming the exigtg onsite components function properly, the approximate cost for additional

nitrogen treatment component is approximately $5;088000.

Example #2: Single Family Homeitwin 100-200 Feet of the Bay Shoreline

A homeowner with property located on the shore of the ChesapealaeBtgyo upgradeher
onsite system and locate the drainfield more than 100 feet from the sh{ffejune 6) An

advanced nutrient

removal system is Y

proposedo reach an |

effluent discharge
concentration of 10 )

mg/L prior to discharge.

However this does not A

meet the 5 mg/L L

nitrogen concentration
recommended for a
system this close to the

L

1
1 !
1 1
Chesapeake 1 . |
Bay. Bay ! Alternative |
! Nitrogen !
1 1
. | Treatment
Thereforeshemight I System |
ope . - ]
utilize a pressurized y Meeting ,
- . ; Drip Irrigation 10 mg/L
drip irrigation system to 100° /

}f to meet 5 mg/L

4
/
L
7
s

o -, Road
Figure 6. Single Family Home within 106200 Feet of the Bay

discharge effluent into
the ground. The drip
irrigation system
provides an additional
nitrogen reduction of 5
mg/L, causinghersystemto meetthe overall 5 mg/lconcentratiorior the site Assuming tle
existing onsite components function properly, the approximate cost for additional nitrogen
treatment components and the drip irrigation system is approximately $1520MO00.

200’

F' Y
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Example #3: Single Family Home within 200000Feet of the Bay Shoreline
This property is located -
between 200 and 1,000 !

\

feet of the Bay Shoreline, o
and the property owner -\ or Flow
House

chooses to upgrade the A
homeds onsit A
meet the recommended ¥
nitrogen treatmerevel ‘ ol Septic
of 10 mg/L. This home Tank
(Figure 7) is not located
in close proximiy to any Chesapeake
neighboring homes, or Bay

sewer connections, so the Treatment
best optiorfor this / Teoting
homeowneis toupgrade / 10 mgiL
by adding aradvanced 200 !

nitrogen treatment system ’
to his e>.<isting system. y Road
Ass_umlng the existing Figure 7. Single Famlly Home within 2001,00 Feet of the Bay
onsite components

function properly, the approximate cost the additional nitrogen treatment components is
approximately $10,000 to $15,000.

pag |esodsiqg

Alternative
Nitrogen

F Y
v
~

Example #. Cluster Systenwithin 200-1,000 Feet of the Bay Shoreline
Ahomeowner 6s pr o glgonthg Chesapedk® Rayanaddisitedsystera
disperses effluent to the
ground within 100 feet \
of the Bay(Figure §. \
He ownsa small lot and \ |House
cannot move the N\
drainfield beyond 100 N
feet from the shore. To \
upgradehis systemhe \
entersinto an agreement ) '
for a shared or cluster | [House[T
system on an abutting  |chesapeake !
lot, providing treatment Bay ]

T . 100’
for four participating !

property owners.The 200’ 1
cluster systens placed /

250 feet from the J J
shoreline designed to B House S
,

Alternative
Nitrogen
Treatment
System
Meeting

10 mg/L I

Disposal Bed

A
y

A

meet the 10 mg/L

recommended nitrogen
discharge concentration. Figure 8. Cluster System within 2001 000 Feet of the Bay
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As mentioned above, the cost savings achieved through using a cluster system can be up to 30%

compared to each property constructing their own treatment system.

Example #5 Use of a Permeable Reactive Barrier

A property owner, with
an onsite system located
betweer200 and1,000
feet of the Bawantsto
meet alO mg/L
concentratior{Figure

9). Instead of using a

A
\
\

\

House

drip irrigation system to 1 o Septic
meet this concentration, ! g Tank
sheelecsto maintain | £
herexisting drainfield Chesapeake | - Alternative
and to use treatment Bay .' -~ ST
system to mee20 mg/L ] System
and then install a PRB 1 Meeting
/ Permeable 20 mg/L

downgradient of the
drainfield to further
treat the effluent in
groundwater

F 3

200’ .

Reactive
Barrier

downgradient of the
drainfield. Assuming
the existing onsite components function properly, the approximate cost for additional nitrogen
treatment components and the PRB is approximately $10,000 to $15,000

Figure 9. Use of a Permeable Reactive Barrier

3.00ONSITE SYSTEM MANAGEMENT APPROACHES

Management of onsite systems that provide nitrogen treatment requires a greater level of
oversight toensure these complex systepreperlyoperate and consistently provide the
necessary level of nitrogen reduction. For the purposes afdbisnentthe gals for onsite
system management include:

1. Proper oversight adnsitetreatment systents ensure that the appropriate operation and
maintenance is performed and that nitroggeatment levelare met consistentlyand

2. Ongoing record keeping and accounting of nitrogen reductions to document that the
nitrogen reduction targets in tAidMDL are met.

Implementation of a management approach that meets thesengyalary for each state,
county, and local agency, since eacitity has a different approach for using onsite systems to
meet nitrogen reduction goal&overnment agenciedso have different regulations and
enabling legislation that impact the selection of a management appiaelability of local
governmentsrad residents to manage onsite systafas variesespecially in economically
disadvantaged or underserved communites local regulatory authorities showalohsiderthe
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capacity of a communityds residentsemert manage

approach.

EPA previously developetive onsite system management models in the publication titled
Voluntary National Guidelines for Management of Onsite and Clustered (Decentralized)
Wastewater Treatment SystefBBA, 2003). These templates, or rdels, were designed for
use by state and local officials to provide the appropriate local level of oversight via different
ownership or O&M methods. For systems designed to treat nitrogen, Mefiets 3ome
combination, might be appropriate to suppbé hitrogen reduction goals needed for the Bay
(Table2).

Table 2. Summary of Onsite System Management Approaches

Model # | Description Comments
H Homeowner management of existing systems is promoted throug
omeowner . : ;
1 outreach and education programs. Appropriate for conventional
Awareness . ) . .
systems which provide very limited nitrogen removal.
5 Maintenance | A property owner contracts with a qualified servyicevider to
Contracts ensure O&M is conducted and nitrogen removal goals are met.
The regulatory agency issues a limitedm operating permit to the
. property owner that requires sustained performance levels for
Operating . . . . .
3 ; nitrogen reduction. O&M is perfmed by a qualified service
Permits > . o . :
provider with regular monitoring. This provides a greater level of
oversight and accountability compared to Model #2.
Responsible | Frequent and highly reliable O&M is the responsibility of a
4 Management| managenent entity, further increasing the level of accountability.
Entity This approach is appropriate for clustered systems or complex
(RME) O&M | treatment systems providing high levels of nitrogen reduction.
Ownership passes to the management entity whigssonsible for
5 RME all management aspects, similar to publicly owned treatment wot
Ownership | providing a high level of assurance that nitrogen removal goals a
met.

In the Chesapeake Bayatérshed, Model 3 is tHePA-recommended minimum level ofsite
systemmanagementlf a state or local government adopts khedel 3approacha property
ownerwould be issued an operating permit for their system that details the level of performance
required, and includes a provision that the system be maintained byfeedaivice provider.

The operating permits issued untlee Model 3approach shoultequire regular monitoring and
provide the level of oversight needed to ensure that nitrogen reductions are achieved. If a system
is not functioning properly, or if pper records are not provided, the regulatory agency can

address these issues at the renewal date of the permit.

Management Model 4 iecommended by EPA as the minimum level of managefoent

clustered systems with multiple owners and in situatiorergvadvanced technology is needed

to achieve significant nitrogen reductions such as meeting a 10 mg/L or 5 mg/L nitrogen effluent
concentration This model provides for frequent and highly reliable O&M through an operating
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permit issued tan RME, adesgnated legaéntity that has the technical, managerial, and
financial capacity to ensure viable, letegm O&M of all systems withirtheir jurisdiction (EPA,
20033. A state or local agey couldfunction as the RMEor a partnership of the regulatory
authority and public or private service providevih the appropriate expertiseuldserve in this
role. Another option is to enlist an existing sanitation or other special district as the RME.

In theModel 4approachproperty ownersetainownership dtheir systems, while the RME
coordinates system inspections, performs required mainteraar&Ensures the effective
operation of their system#n RME management approach might be appropriate for
economically disadvantaged communities where fundingoesacquired to support nitrogen
reduction systems for property owners who could be challengagppmorithis service on their
own. Further information on the application of an RME can be found in a series of RME
Guidanceract Sheets developed by thetéfe&Environment Research Foundation at:
http://www.werf.org/i/c/KnowledgeAreas/DecentralizedSystems/RMEsite/RMEs_2.aspx

The choice of a management approach depends on the goals a state or locaedgfency
nitrogen reduction balanced against the associated O&M and record keeping needed to meet
these goals. Management modebl @iscusseth Table2 areapproaches thdtave proven
successful in other areas arawlildbe considered bthe Chesapeake Bay states. The
management models are intended as guides for oversight and support to achieve nitrogen
reductions fothe Chesapeake Bay. While each model can stand on risstate and local
agenciegan alsaise more than one management model within a jurisdiction aronsgonerd

of individual models as appropriate for their circumstances.

4.0 ADDITIONAL COMPONENTS OF A MODEL PROGRAM

This sectionprovides additionatommnens o amodelonsite system managemgmbgram
beyondthe treatmentecommendationand management approaclléescussed aboyand t

follows the process that state and local officials typically usesfmect.evaluate, design,
constructoperateand maintaironsitewastewatesystems.This sectioralso provides
recommendationfor the approval anderificationof advanced treatment systems andgested
programmaticomponeng to support the management of onsite systems designed to treat for
nitrogen

4.1. Inventory and Inspection of Exsting Onsite Systems

States are encouraged to implement onsite system inspection and inventory programs since they
provide the most efficienwayto identify onsite systems that do moéetthetargeted nitrogen
reductionrecommendatiandescribed in Section, 2nd to facilitate upgrades to meet these
recommendatia® They alsgprovideanopportunity to evaluate onsite system performance over
time, identify problems needing correction, and educate property oaméng proper use and
maintenance of their system.

The locations of existing systemsed tdoe known in order to conduct inspectiorerefore
an inventory of existing onsite systems and their treatment capabilities should be created by the
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regulatoryauthority. The inventory can help identify systems or areas that should be prioritized
for inspections as well as manage all information collected during inspections.

One main outcome of the initial inspection is the identification of systemshadt be
upgrade because of one of the following reasons:

1 A system is located in close proximity to the Bay or one of its tributaries and does not
meet the performanececommendations Section 2; or

1 A system fails an inspection because it does not comifitythe basic design,
construction, or operational requirements contained in the state or local regulations.

Following inspection, it is recommended that all underperforming systems be upgitded

two to five yearf the initial inspection such that they meet the nitrogen redugtak for

their location. The inspection process can also help regulatory authorities identify systems that
are out of compliance with existing design regulations and allow them towitbrroperty

owners to bring them back into compliandée followingare some@ecommendations for
implemening an inventory and inspection program.

ONSITE SYSTEM INVENTORIES

Prior to inspections, the first step is to compile a complete and accwateary of allland

parcels that contain an onsite system. An inventory can be developed based upon permits that
have beeimssued or other records tlddcument the location @xisting onsite systems. In the
absence of good onsite system records, avéhnsite systems can be mapped by overlaying
locations of centralized sewers on as&as s e snapoor abher appropriate figure. &h

developed properties not adjacent to the existing sewer linékedyeserved by onsite systems.

The inventory shdd be kept in an electronic database that is consistent with any software
programused on a stat@ide basis Thesedatabasg most oftermaintained by health officials
either at the county or local level, should document specific information sulctiemns

installation location, soitype, system typenitrogen treatment capabilitigsermitstatus

violations, and any complaints receivethe datacan alsde used tadentify the oldest systems
(i.e., most likely to fail)for prioritizing futureinspections. AGeographical Information System
(GIS) map and database may be the most efficient and effective method to store and analyze
thesedata. More information on available database technologies for onsite sgsieingw

these can be used to documieaid reductionss provided in Sectiod 8.

ONSITE SYSTEM INSPECTIONS

A certified/licensed inspector should inspect all systems and develop an inspection report. The
inspection should identifigasic information fothe system(e.g.,thesystem type, siz&late of
installation functionality, and condition In addition, the inspect@houldconfirmthe location

of the system and, therefore, the level of nitrogeatmenneeded to meet ttapplicable

nitrogen reduction goalsin casesvhere a system dsuilt plan is notavailable, the inspection

report should includa plan showing the location of the various system components relative to
seasonal high groundwater, sensitive resource aedsllother design boundaries such as
buildings and property lines.
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Conducting inspections to determine the level of nitrogen treatment needed for onsite systems
provides the added value of identifying existing malfunctioning systems that may {hosatdo
public health anafr the environmentFor older systems, recognition of a failure to meet design
requirement®ftendoes not occur until a formal inspectiontioé systenis conducted The
inspection camlso potentially establisinks between problems with individual systems and
degraded wr quality in anearbywell or water body that would not otherwise be identified.

The inspection reporthould include documentation of any signs of systeatfunctionor
impendingmalfunctionandany system maintenance needs.

INSPECTIONFREQUENCY
State and lcal regulatory authorities should phase inspectig= — - -
requirementsuch that the highest priority is given to syster| The timing of inspections
located closest to the Bay and its tributari€ke regulatory | could increase from
authoritycould begin this process by notifying owners of | InSPections every 3 years to

- : : every 5 years for conventiong
properties with onge systems that they must have an dential )
i tion performed and reported by a certified/licensed residential systems (i.., not
INSpec "y e advanced, not clustered) in
inspector within a specm_ed tlmefrar_nEPA (ecommends SIS G [EEG AT SEEE [
that heregulatory authority require inspections based on tf sybject to other local water
inspection frequencidisted belowfor exiging systems. The| quality concerns.
regulatory authoritghould plan to complete the inspection
process within five years of the initiation of their nitrogen management program.

Ongoing inspectionshouldfollow the initial inspection toresure proper operation of all
systems. The recommended frequencies are as follows
1 Once every three years for existing systems within 200 feet of the Baytrdsutaries
(EPA, 2010a)
1 Semiannually for @vanced treatment systems, cluster systems, and those serving
commercial, instittional, or industrial facilities (EPA, 2010a);
1 Prior to site modificationreal estate transfeand
1 Attime of reported violations or complaints for all existing systems.
RECOMMENDED INSPECTIONREPORTING ANDUPGRADEREQUIREMENTS
Certified/licensed insmors should submihspection reports to theppropriate @gulabry
authority andshouldidentify any required upgrades, especially those needed totheeet
applicablenitrogen treatmerievels EPA recommends that the inspection repdotument
systemstatus as follows:
1 System is functioning and in compliance watlrrentdesignstandards and the applicable
nitrogen treatmengoals
1 System is functioning and meets current design ¢dueegever it does not comply with
theapplicablenitrogen treatmergoals or
1 System is malfunctioning based current design standards

Onsite systems that do nathieveapplicablenitrogen treatmerevelsshouldbe prioritized for
upgrade or retrofit The highespriority for upgrade should be given to systdotsted within
200 feet of the Chesapeake Bayjits tributaries. Thesgystemshould be upgraded first,
followed by upgrades to systems located between 200 and 1,000 feet. Qygtades to meet
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the nitrogertreatmentevelsshould becompletedwithin two to five years from the time of
inspection (EPA, 2002pbr within a timeline negotiateoetween theegulatory authorityand
owner (EPA, 2008). A regulatory authority could consider a longer upgrade timeframe for
owners of functioningut-of-compliancesystems installed within the last five yeadlgse who
may not have the ability to connect to a sewer system extensiahiemot financially feasible
for the ownerto immediately cover thepgradecosts.Upgrades needed to bring systems into
compliance withexistingstandardgjoverning basic siting and construction practisegh as
depth to high groundwater requiremersispuld be completed according to existing regulatory
authority timeframes.

INSPECTIONAND SYSTEM UPGRADEREQUIREMENT PRIOR TOPROPERTYIMPROVEMENTS

EPA recommends that regulatory authoritieguire system inspections prior to any site
improvements that result in an increase in design floensore theonsitesystem camanage

the increase An inspectiorof the existingsystemshould documerthat there is sufficient

capacity and adequatémgenremoval capacity foanyincreased flow resulting from éhsite
modification. Systemghat are undersized for the increased ftohat do not provide the
applicablenitrogen treatrantshouldbe pgradel in concert with any property improvements
System upgrades shoufttlude any necessary nitrogen treatment plus any other improvements
needed to meet existing desgmndardsuch aglrainfield sizing requirements or depth to
grourdwater. The appropriate regulatory authority should oversee the design and construction of
any improvements.

4.2. Site Evaluation

A site evaluations used to identify and mahpe physical characteristics of the siteluding the
systends proximity to theBay or its tributariesthedriver for determinindghe level of nitrogen
treatment needed forreew or upgradedystem The site evaluation elsoused todocument
regionalgeologic and hydmeologic featureghe depth to groundwatethe soil typethe
proximity to other wetlands or surface watensd any otheinformation needed to properly
design the system.

Sincethis documenfocuses on nitrogen management, further information on the site evaluation
process focuses on thasemponerg that assit in nitrogen reduction, including mapping the
depth to high groundwater as thligpthplays a role in designing drip irrigation dispersal
systemsAs discussed isection 4.3site evaluationshouldalso providenformationon how

climate changand sedevel rise will impacthe system design

SEASONAL HIGH GROUNDWATER

Depth to seasonal high groundwater is an impodantponentf the site evaluation. tAeast
four feetof unsaturated soil below an absorption fiatdnecessary to remove bactepigor to
having them enter groundwat@&PA, 1993).

The estimation of the seasonal high water table along with the observed native soil conditions is
critical to theproper desigmof any dispersal system, including a drip irrigatsystem The
following methods are commonly accepted for estimating seasonal high groundwater:
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1 Observation and measurement of depth to groundwater in a test hole performed during
the wettest time of yeatr,

1 Identification of redoximorphic features. Redoximorphic featuregnatieat replaces
Asoi | mottling, o0 refer to a blotchy soil ¢
yellow) resulting from seasonal fluctuation of the water table. Redoximorphic features
observed in soil are significant because they indicate thath&ighe average seasonal
high water table whicls typically present from year to year along the sidewall of a test
hole;

1 Approximation of seasonal high groundwater based on measurement of depth to
groundwater in a test hoda any time of the year, and thadjustedo seasonal high
groundwater based on historic seasonal groundwater fluctuations in nearby imgnitor
wells; or

1 Installation of a monitoring well for the measurement of seasonal high groundwater.

SITE EVALUATION REPORT

Evaluation of thalrainfieldis a critical step in system selection and desifime evaluation
report summarizethe capacity of the site to accept, disperse, and safely and effectively
assimilate the wastewater dischargéwe following list outines recommended steps and
informationfor a site evaluation report:

T Ildentify a siteds proximity to the Bay or
Estimate the ximity to drinking water sources or wellhead protection greas
Determineexisting soil topography and groundwatonditions
Identify anydesignconstraintsassociated with theroposed drainfield locatigand
Addressany additional sig requirements establishedthy regulatory agendpr
systemapproval

1
1
1
1

The regulatory authority should requiitesvaluation reportshatincludedocumentatiorof site
conditions usingnontechnical language when possible. Also, the regulatory authagtyt m
require information on observed site characteristics and any possible constraintfootiss
site evalutors, designers, regulators, and contractors.

4.3. Onsite Systems and Climate Change

Section 202(d) of t he tRClesapedke Bay taskedEERAcaoduothérv e O
federal agencies with the development of adaptation strategies for infragtrindtoe watershed

to help increase resiliency under changing climate conditions. Given this direction, it is

important for state and local officialss well as property owneit® evaluate climate change

impacts on the siting and operation of onsite systems.

The U.S. Global Change Research Program estimates that sea level will rise an estimated two
feetby the end of the centuiy the Chesapeake Bay regtorin low lying area, sea level rise

can potentially increase flooding and limit the land suitable for onsite systems based on the
horizontal setback distances and associated nitrogen treatnentmendationdescribed in

Section 2 In addition, as sea level rises, theugrdwater elevation in areas directly adjacent to

! http://www.globalchange.gov/images/cir/pdf/coasts. pdf
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the Bay will rise proportionately, reducing the separation between the bottom of the drainfield
and the seasonal high groundwater level

A graphic example of the expected rise in sea level can be seempgrany the water level at a
normal high tide to that at an extreme high tide or king tide, the highest asicahbde of the

year. FigurelOshows the normal high tide and the king tide at a residence in a coastal
embayment where the king tide is 18t above the normal high tide, about the same as the
expected sea level rise from climate change. From these photos, it is easy to recognize the
potential impacts to an onsite system serving this residence. The setback to the high water line is
reducedsignificantly and one can envision that the depth to groundwater below the system is
significantly reduced as well.

Figure 10. Comparisonf aNormal High Tide to the King Tide
Theking tide is the highest astronomical tidétbe year that provides a good visualization of
what a normal high tide may be following sea level rise.

EPA recommends that regulatory authorities require designers to consider the changes in the

location of the shoreline under changing climate comléti This consideration is important

when siting a system to meet the minimum-1@&t setback between the Bay and a drainfield as
recommended in Section 2. A tvioot sea level rise will cause the shoreline to move inland,

reducing the current setbackabsystem installed today. For example, an onsite system installed

105 feet fr om consistemtyibts h sileddANEbBdationethat no system be placed

within 100 feet of the shore, couldben consi st ent wi t hatBOHekfdosn r ec o mm
the shoreline under future conaditis as sea level rises (FigurB.1
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Figure 11. Impacts of Rising Sea Level

EPA also recommends that regulatory authorities and designers evaluate the extent of water table
rise associated with sea level rise. Estimating the depth to high groundwater below an onsite
system assists designers and regulators in ensuring adequatdisapetween the onsite
systembébs drainfield and the seasonal water ta
from contaminating groundwater and coastal waters. If a state requiresfedioseparation to

high groundwatelif may want to onsider raising this requirement (perhaps to five or six feet) to

adapt to rising groundwater levels associated with sea level rise.

Overall, regulatory authorities are encouraged to anticipate climate change impacts and adapt

their onsite programs to ammmodate them. These requirements can be adjusted over time as
projections of sea leveiseand the subsequent rise in groundwater levels are refined. If
topographicdatareavai | abl e, GI'S can be used to map how
shoreline and help determine the magnitude of the issue in each community. These maps can

also be used to help site new or upgraded systems taking into account rising wateptéatls

onsite systemwill continue to function properly to the future.

4.4. System Design Criteria

All six Chesapeake states have system design criteria, managed at the state or local levels, which
govern how onsite systems a@nstructedvithin their communities Recommendationt®

update or improve these criteria and minimm#eogen impacts to the Chesapeake Beg/the

focus of the discussion that follows.

TECHNOLOGY SPECIFICATIONS

Advanced treatment technologies vary greatly from one manufacturer to the next. Some
advanced tréamnent systems feature suspended or attacteetly treatment modules located
between the septic tank and soil infiltration system and often employ float valves and pumps to
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