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\.Vater qualitv trading (1VQ1') programs continue to emerge across

the country as permittees seek cost-effective compliance alternatives

and interested stakeholders seek to accelerate the pace and scale of
water quality improvements to meet the goals of the Clean Water

Act. WQT programs are still developing, but a co*siderabie base of
experience has been assernbled on how to build trading programs

that are eifective and gain support from multiple stakeholders.

Successful WQT programs maintain transparency in their methods,

ensure real and verifiable pollutant reductions, track and verifu

projects and credits thrr:ughout their lifecycle, rely on sou*d science,

and establish clear lines of responsibility.

Establishing a national community of WQT practitioners to

Fl'xx'pora: '
The purpose of the National,

Netrvork ("Nehvork") is to

establish a nationai dialogue on

horv lvater quality trading can

best contribute to clean water

goals. That includes providing
options and recornmendations

to improve consistency,

innovation, and integrity in
water quality trading.

articulate shared principles, core trading program design elements, recommendations for implementing

and operating trading programs, and lesso::s learned from experience, will improve consistencv and

integrity across WQT programs. 1 The infnrmation will rnake it easier to establish WQT programs,

provide greater transparency about what WQT programs hope to accomplish, and help WQT programs

meet their clean rvater goals.

I The Netr*'ork has chosen tc focus first on point-nonpoint trades. The Network will discuss trades with urban
stotrnwater (MS4, industrial, and construction) and NPDES-permitted wastelvater facilities. Trades inclucle boih
ollsets ftrr future growth and crediting against current discharges. Future effort may tnr:n to p<tint-pcint or other
fbrus of trading.
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The Netw*rk is stn:ctured as a facilitated dialogue between those stakeholders who are central to rnaking

WQT programs work (agriculture, permitted point sources, state water quality agencies, environrnental

groups, and practitioners). The Network dialogue u,as designed to accomplish the lbllowing:

r Articulate shared principles tbr guiding the development and operation of WQT programs;

r Define a range of reasonable optk:ns for each prcrgram elen:eirt needed to support a successf*l

\,VQ'l'program; and

r Capture the debate ancl diversity of viewpoints around eacl: prrogram element to prcvide new and

evolving programs with ihe pros and cons associated with different choices they might face.

Ultirnately, approval of tra&ng programs and their elements is xp to the stakeholders engaged in those

programs and the relevant state and federal regulatory agerrcies. The Net*'ork provides insights and

support tools to aid in the development of successf'ulld'QT programs.

The Netivork's strength is derived in part lron: its diversily of experience and viewpoints" Thus. all

Netrvr:rk participants are free to maintain their own individual positions on any issues or documents

discussed or published by the Network as a r,l'hole. The fbllowing organizations are currentlv contributing

as Network participants:

Netrrork Participants

American Farmland Tn:st National Association of Clean lYater Agencies

Association olClean Water Administrators National Association of Conservation l)istricts

Chesapeake Bay Foutdation biational r\{ilk Producers Federation

F,lectric Power Research Institute The Freshwater Trust

En i,ironrtrental Deltert se Fu nd The Ohio Farm Bureau Federatinn

Kieser & Associates, LLC Troutman Sanders

lv{aryJand l}epartment of Agr:ic*lt*re US Water Allia:rce

N'lississippi River Water Qualit.v Collaborative

Technical Advisor

US Department of Agricultur:e

Coordinators

Willaniette Partnership Woricl Resources lnstitute



Willamette Partnership and World R.esources institute act as the Netrvork coordinators by organizing
meetings, facilitating discussions, and documentir:g options and best practices. The US Department of
Agriculture (USDA) and US Environmentai Protection Agency (EPA) serve as technical acivisors to the

Network.

ff*trmrmffi$ frsm) t&xm ffimt**mm$ N*twr*r$q

The Network identified a need to consoiidaie information on \\rQT programs into a fonn that new and

evolving programs could leverage lo reduce start-up costs and infbrm ongoing managemeflt decisions.

Over the course of 18 months, participants engaged in a series of dialogues to ide*tiS, ke,v trading
program components and distill experiences from existing programs into a range of options for designing,

operating, and improving WQ I' programs orrer time. "l'he results of this dialogue incl*de published two

documents, released ]une 2015:

. Suilding a Water Qaality Tnding Program: Options & Considenfon* This robust reference

walks through guiding principles and the 11 key elements considered in trading prograrn design,

with examples, options, and clear pros and cons to help stakeholders evaluate if WQT is the right
fit for a particular *'atershed and rneet the scientific, social, and ecological realities of their local

watershed. It captures several decades of experience in trading programs korn the standpoint ol
broad stakeholder groups and reflects iwo years of conversations, workhops, suryeys and line-

firr-line feedback from 18 participating organizations that make up the National Network.2

r Executive Summary: A concise surnmary of Buildiug a l4,rater Quality Trading Program,

intended for decision makers and designed to encourage greater feedback and discussion from

broader stakeholder gr0ups.

: The contributors to the National i{etwork engaged in an extensive dialogue to develop this puhlication as a

comprehensive, contextual, balanced, and robr"rst cr:llection of infclrmation on different, represerltatiye water quality
trading programs. Practitioners from new and evoh'ing water quality trading progrirms ma,v look to this dccument
as an ilnpclrtant source ol irrformaticln as they build and update their trading programs.

This document does not, holvever, represent a consensus opinion, endorsemer:t, or particular recommenclation
frr:m any one National NetN.ork contributor. It cor,'ers the broad range of topics related to ll,ater quaiity tr*ding to

assist local stakeholders to develop and implement trading prograrns that meet local needs and conditions. It does

not create any binding requirements or standards of practice. Ultimately, stakeholders, state regulators, and/or U.S.

EPA wiil clarih, rhose requirements that apply to auy particular trading programs or trading program participants.
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The National Network is grateful for seed funding provided by the Electric Power Research Institute

(EpRI) and USDA that covers the gathering of options and initial dialogue tretu'een the diverse network

participant stakeholders. Additir:;r:al funders are welconte and would enable a broader engagernent r:f'

stakeholders in conversation abo*t what WQT trading prot rams might lr:ok like and the range of options

that not only fosters consistency and integritv, but also embraces flexibility and innovatioll.

For more infcrmation, please contact the Network coordinators:

Todd Gartner, World Resources Inetitute Bobby Cochran, Willarnette Partnership

lCartxc.r&Dl,vll,l]Itr cochran@x,il,lameltepartnersh ip"org:t:!":':'::..:']._]:-:_*__.j--.".'.<

t4t{t)79a-1a7a (503) 946-83s0



ffiuilding a Water Quality Trading Prograffi

$ummary m$ eontents

T'he National Netrvork publication, Building a llrater Qualit;, T'rading: Options & Consiclerations, is

organized around a set of'common water quality trading program elements. The contents of these sections

include:

", &*xtrexd*q:t*xym, W*s** v*, & &w\&xmry Ww',*txiptas

This Section introduces the National Network cn Water Qualitv'f rircling, provides a common vision and

goals of water quality trading programs, and lays out a set oi guiding principles to anchor water qualitlr

trading prosram decisions.

,* Sectimn t; P*XIcy & Xeg*$mt*ry lmxtru*'ffient$ tm $Ngxpmrt ?rading

Water quality tracling programs linked to Clean Waler Act compliance, need to be incorporated into
relevant federal and state regulatory instruments. Those regulatory instruments, often a National Pollution
Discharge Elimination System (NPDIS) permit, need to be clear and enlbrceable and provide opprortunities

for the public to review and comment on the details of a trading program.

.* $**?**m X: Yr*xe$&rxg ffiasies: Wh*, \&fh*r*, Whm?, & Hmw

This section describes the basic elements that must be identified in a trading program to def-ine whr: may

participate, where trades can occur, what can be traded, and the actions that can generate credits (how).

;;, Sc*timm 3; Yrmd{xrg K**g*k*{*ty

This Section explains the basic eligibilitv requirements that credit Buyers and credit Sellers need to meet,

and discusses horv programs can set hraseline levels of pollution reduction and other ways tc demonstrate

additional water quaiity benefit that states and water qualit,v trading programs must address.

"$' $wrti*m 4,: *uxmmt*fylng !#x?cr *ual*ty ffiemsfits

There are several approaches and several scales for quantifiring water quality benefits. This Section explores

the three main approaches to quantifuing water qualit.v benefits: modeling, pre-determined rates, and direct

moniti:ring. Quarrtifring nater quality at the field, reach, and rvatershed scales is also discussed.

s' Sm*ti**t $: Mammgirxg R$s*e & {-$me*r*aim&y

lv{anaging risk and uncertaint,v is an important part of nrany trading program design decisbns. This Section

fbcuses on one of the most commou risk management tools-trading ratios, but also discusses other ways

ti: manage risk and incorporate risk management throughout a trading program.



This Section discusses the essential characteristics of a credit in a water quality trading program, including

how lor:g a credit is gaod far: (credit life); tlre propertv rights, acconnti ng, and tirx treatme::t of credits; and

other fi nancial considerations"

r S*c€i**t h $br*jmct $rcp**x.tmm*mt**w & &ssil,rmffia:{*

Trading participants need to tre con{ident thal w'hen implemented, credit-generating projects deliver their

anticipated water quality benefits" lfhis Section describes mechanisms to screen projects fcr eiigibility

(project site screening), provide design, construction, and maintenance quality standards (BMP guidelines),

articulate project design and rnanagement plans, and document pre and past project site conditions. This

Sectio:r also prcivides options fr:r ensuring a project is maintaineei (project stewardship) and protected (legai

protection) for the life of the project.

'p, $mct$mxa ffi: ffir*jeet Kmqrfrmw, fimrtlf{sm*frqxrx, & Yracking

Trading programs need a way to confirm projects are performing as promised. This Section discusses how a

program can confirm a credit-generating project is implemented, credits have been calculated accurately,

and performance expectalians are being met. This Section also discusses the process for certifving, issuing,

and tracking credits lrom their 6;eneration through credit sales and usage.

)' S*ct*sliru $; f,xxmrup$*xrxs* & ffi*q$qpr*wrv?*$39

Since many water quality trading programs are used as part of compliance with the Clean Water Act, this

Sectiri:: discusses options for ensuri:ig compliance and enforcing obligations in a water quality trading

prOgram.

'l'his Section discusses processes for improving the ability of a given trading program to meet its goals in an

effective and efficient manner. Nerv science and experie:rce on the ground can help programs improve

quickl,v, but buyers and sellers need predictrble processes and timing for program improvement. This

Section includes options for improving quantification methods, approving new BMPs, and elaluating

overall pro gram effectil'eness.

,e, $*et***rx 3'$: ffiqx&ms, Ke*ffi*ms6k*Eltims, Yrmets*x*tiqxca M**m$s, & Suxfu{*x

Pmrt*e*p*€$exvt

Trading programs provide an cpportunity for regulatory agencies, permittees, and third parties to lvr:rk

together in administering different aspects of a trading progranr. lfhis Section discusses roles,

responsibilities, and skill sets neecled tr: run different parts of a rvater cluality trading program. The Section

alsr: explores differel:t transaction mr:dels and some guidelines for involving the public in trading program

design and operations.
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ood & Watsr Watch champions healthy food and clean water for all. We stand up to col-poraticns that pLIt profits

f:efore people, and advocate for a democrary that improves people's lives and protects our envircnrnent. We

envision a healthy future for our farnilies and for generations to corne, a world where all people have the r-ryholesome

food, clean water and sustainable energy they need to thrive. We believe this wlll h*ppen when people becorne

involveci in rnaking democraey work and when people, not corporations, control the decisions that affecl their lives

and comnrunities.

Food & Water Watch has state anctr regional r:ffices across the country to help engage concerned citizens on the

issues they care about. For lhe most up-to-date contact inforn'lation for our field r:ffices, visilf*ad*ndwaterwa*h.arg.

Los Angel*s, California

3000 S. Rabertson Boulevard

5uite 255

Los Angeles, CA 90034

{323) 843-8450

lllinois
81'1 W. Evergreen Avenue

Suite 401

Chicago, lL 60642

{773) 796-6088

Ivlichigan

2727 Second Avenue

5uite 136

Detrs it, f'rt\ 482AT265 4

(313) 486-1355

Morth Canolina

801 Gilberi Street

Suite 204

Durham, hlC 27701

(919) 794.-e380

Oakland, California

1814 Franklin Street

Suite 1100

Cakland, CA 94612

(510) 922-0720

lowa
505 Fifth Avenue

5uite 8'18

Des Moines, lA 5CI309

{sl 5) 344-4834

NlevvJersey

100 3*yard Street

Suiie 202

New Brunswick, l"fl 08901

{732) 839"0860

Ohio
103 William H. Taft Road

Cincinn*ti,0H 45219

{513) 394-52s7

Colorado
'3740 High Street

Denver, CO 80218

{720) 449-7505

Mair:e
142 High Streel

5uire 50"1-C

Portland, Mt 04101

{?07} 519 5845

ldevv Mexico
7804 Pan American

Iast Freeway Nt #2

Albuquerque, NM 87109

(s05) 633-7366

0regon
917 5W Oak Street

Suite 404

Portland, OR 97205

{971) 266-4s28

Florida

1044 Nf "l5d'Avenue

Fcrt Lauderdale, FL 33304

(954) 372-1 881

Maryland
3121 5r. Paul Street

Baitimore, MD 2'12"18

{410) 394-7650

l\*ew Yonk

68 Jay Street

5uite 713

Brooklyn, NY 11201

(718) 943-9085

Pennsylvania
1501 Cherry Street

Second Floor

Philadelphia, PA'i91 02

(267) 428-1903

National Office

1616 P Street, Nw

Suite 300

Washington, DC 20036

(202) 583-2s00
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Sest M*nagernenC Fractiees {&MPs} * I}est Management Fraclices are agency-mandated proce$ses that can

avoid emissiotis or runoff to a body of water. Both point sources and non-poinl sources can impletlent BMPs tc reduce

their impact sn the environment. ln point sources, these can include scheduling nraintenance r:r procerlures to discharge

the least amount of pr:llutants, when it will have the srnallest inrpact cn the environmer:t. On farms, BMPs can include

changing how the farm operates to sequester the pollutants in the ground, or planting buff'ers between the farm and the

lvaterway to reduce the amount of pollution that runs off to the river or stream.

Sest &vailable Technology (B,AT/tsATEAr) * The CWA requlres point sources to altain pollution discharge linrits

that result {ron.l the "Sest Available Technck:gy Economically Achieval.:1e," or BAT[4. ln practieal terms. this means

that industries are supp{)sed 1o dr: the best they can, r-rsing {he rnosi advanced technalogies available" to reduce their

discharges o{ poliution to our waterways. while ensurir"rg that chasing the lasi bit of reduction dces not become cost

prohi[:itive .

Clean Waten ACt (CWA Sr the Act) * l-andmark 1972 (ameneied in 1977 and, 1987) law that sets limits on tiischarges

to Anrerica's waterways. The stated goal of the CWA is zero clischarges {o waterways.

eoncentrated Aninnal Feeding Operations {fASSs} * A CAF0 confines animals in areas with no vegetation

during the annual gr<twing season. Meist CAFOs are what we think r:f when we think of "f'actory farms." While CAFOs

are thecretically controlled untjer the CWA, neither federal nor siate enviror"rmental agencies actually provide the CWA

oversight that they do with other pollution solrrces, leaving rnany CAtrOs rvithaurt perrnits (see NPDES permit) and

largely unregulated.

Iriational Follutant Oischarge Eliminati*n System {NpBg$} per}rtit pragrarn - Under the CWA, the

l.lflDES perrnit program regulates point sources that discharge pollutarrts inlc watrerways.,{ll point sources r:f pollu-

ti*n are requir*d lo obtain a perrrit stating the lin.:its aiwl"rat lvill be clischarged and setting up monitr:ring for tlreir

discharges.

!\lcnpoint s&urces - Nrnpoint sources p*llute waterways through runnff caused by l"alntall or snowmelt n:ovin€ over

and through the ground to waterways. As the water moves, it pieks up hoth natural and mar:-made pollutants. The pol-

lutants are then dep*sited into lakes, rivers, wetlands, coastal waters and ground waters. Traditionally, row crops ar"e not

covered under tbe CW,A, as they are considerecl nor"lpoint sources o{ pollLrtion.

Itlutnient pollution - While nutrients such as nitrr:gen and phosphorus contained in rnanure and othe:" fertilizers

are helpful for crop growth, excess applicaiion leads to runoff inlo waterways" The nutrients encourage the growtlr of

algae, which blocks light, killing sea grasses beforv the surface. When the algae and the sea grasses die, their decomposi

tion uses up the oxygen in the water, leading to hypoxia. or reduced oxygen levels - which, in turn, kills fish and erther

aquatic animals. These "dead z$nes" aitpear in many bodies of water. The second largest dead zr:ne in the world occurs

in the Culf of Mexicc every spring. due largely to nutrient pollutiorr (see cover photo).

FOint Ssu!"egs - Point source polluters discharge via rnan-made discrete conveyances, such as a pipe or man-rnade

diich, that allows runoft lc flow ini* surface water. Factories, power stations and municil-ral wasiewater and runoff treat-

ment tacilities fall under this category"

Total Maximum Eaily Load - This is essentially a restriction on the amcunl <lf pollution that can flow into a water-

way or watershecl. l{ a waiershed cannol achieve nreaningful progress in water quality, the U.S. Environrnental Protection

Agency works with state agencies to set a total anr*unt of polluiion that the waterway can handle. Point seiurces then

are Iirnited further in total riischarges.

Water Pollution CentrolAct tWPeA) - Predecessor to the CWA, the WPCA was first passed in 1948 an<i

amended in .1965. There was ns individllal accountability for pollution, so there were no specific {:argets in even the most

polluted waterways.



txeru**vre $urnmary
A lidal r.vave cf deregulaticn is sweeping across our nation's
waterways. A,fter ove r 40 years of effective Clean Water
Act control of many of our biggest sources of pollution,
industries have {inally found a way tc evade meaningful
and enforceable lirnits on their discharges. Water pollu-
tion trading - or water quality trading. as proponents call
it - is allowing polluters to opt out of installing pi:llution
reduction technologies and, instead, to purchase pollution
"credits" frorr-r other sources that may or may not be con-
trolling their own discharges. This pay-to-pollute schenre

is not only endangering our rivers. strearrs and lakes, but

alsr:l threatening the very underpinnings of our successful
water quality laws.

This report provides an in-depth examination of how water
pollution trading is being implemented in two key states:
Pe nnsylvania and Ohio. While this rnarket-based approae h

ta water pr"rlluticn control is quietly being introduced
throughoLri the country, its supporters, inclurling rnany in
the environmental movement, continue to fcrus cn trading
as an abstract concept full of promise. This report cr-rts

through the theory and abstractions and establishes what
water pollution trading really is: a regulatory avcidance

schenre {raught with unaccciuntability that is deslined to
destroy waterways and cornnrr.rnities.

Food & Waler Watch filed Pennsylvania R.ight to Know

Law requests fcr two lrading participants in the siate *
Red Barn and Brunner lsland - and received 942 docu-

rnents. We also requested docunrents re lated to the Alpine
Cheese tradirrg prograrn through Freedom of Iniormatiur
Act requests to the Ohio Environnrental Protection Agency.

The findings cf this report are based on the analysis of
these docurnents.

Key Sindlngs;
. Water pollutian trading seriously underrrrines the

Clean Water Act, allowing previously accountable pol,
lr-rtion dischargers to hide behind pollution credits and
to discharge without any real limits:

Pen rrsylvan ia's Bru nner I sland coal-fired power
plant now operates under a {ictitious "net zero" nu-
trient riischarge permit, whereby the facility is free
to discharge as much nutrient pollution as it can
purchase credits for. lt was the third largest buyer

of nitrogen credits in Pennsylvania in both 2013 anc{

?014. purchasing 87,000 credits in 2013 and 78,00{)

in 2014 - amounting to alnrost 10 percent of all

credits purchased statewide in th<lse years. With
this new limitless discharge allowanee, 3runner
lsland cannot be sued for polluting the local rir,'er.

ln Ohio. chronic violators of our clean water laws

are using pollution trading to continue their viola-
tions and to further destr<ly already impaired rivers.

The,Alpine Cheese Company was allowed to in-
crease its phosphorous load tc 972 p<lunds per year

- a 200 percent increase from the stated target for
the rvaterrvay *- tiy increasing its phosphcr'ous-con-

tairrirrg wastewater discharge to 36.4 million gallons

per year. This represents a 600 percent increase in

wastewater discharge over what should have been

allowed lo protect local water quality. Between
.1999 

and 2014, Alpine Cheese had a con-rbined total
of scme 928 lirnit violations and abr:ut 323 reporting
violatir:ns, fcrr a total of about 1,251 permit viola-
tions over the last 15 years" Tellingly. the bLrlk of
these violations occurred between 2005 and 2011,

while the nutrient trading pilot program was being

developed and later implemented.

Sxcess application af manure and ather fertilizers, high in nutrients such as nitrogen ond phospharus,
!eads to runaff in waterways, where these nutrients encaurage the grawth of light-blacking algae"

1:. .,, r\ .. '! : ,, i



!?egulatory agencies that should be overseeing these

practices and protecting our waterways are subjected

lo political interlerence. leavirrg thern urrinvolved

while f'or-profit companies and prr:-industry entities

contrcl our water quality future:

> In Pennsylvania. all of the authority" verificatior';

and trading of water pollution credits has been

placed in the harrds ol'for-profit ccnrpanies trike

lleri Barn.

> In Ol-ric, a ll,en-state representative warned the

state Invironnrental I]rctection Agency, which

oversees tratlrng, to stay tlff *f farms whe re trading

is being in':plernented. Meanwhile. a trading pru-

gran: in the state required 10 semi-annual status

reports over tl':e five-year trading program; state

regulatcrs only disclosed two of those reports.

Ps{l {.}tion cred its generated by agricultu ral operations

for sale tr: other industry polluters are unverified

and uncertain. ancl often are based on unsustainable

practices that lead to likely increased pollution in utrr

uvaterways.

;, In Pennsylvania, pollution credits are being gen-

erated by nravirrg millions r:l'pr:unds of anirnai

mailure from ane impaired watershed l<l another
sinlply shifting the burden t<; cthe r c*rnmunities

irrstead of solving the problenr"

> ln {}hio. r,erification ct agrirultural pollution r*duc-

tions consists of lax, in{requent visual inspections

of p*llution lxanagement praclices at participating

farnts with weak attempts to actually quantify,

throurgh sampling, reductions ir"l pollution loads to

local rvalerways.

Kecsnqrxe,'tdetXwffi$
To hold pr:lluters accountable and to protect our water-

ways, Food & Water Watch recomrner:ds that:

' Congress needs to reaffirm that the Clean Water Act

dses not allow for point source pollution trading by'

atrlano^ other things. defeating attempts to amend

the A.ct to include a trading program and prohibiting

states {rorn spending any funds on implementing

tracling prc:grams.

. Federal agencies, particularly the u"S. Department of

Agriculture. need ts stop spending taxpayers' cloliars

to promoie these pay-to-pollute schenres across the

country.

" State and federal governnrents need ta replace volun-

tary pollution control approaches with mandatory

measures in the rrr:npoint and agricultural s{rLirce

sector.

, Federal agencies rnust fund agricultural Best Manage-

nrent Practices with,.:ut comprornisilrg current point

sclurce eontrols.

, The environnlenlal comnrunity needs to rvake up to

the dangers of water pollutian trading.

. Advocacy gr$ufrs need to legally challenge water

pollution as a vir:latiotr of the Clean Water Act.

PHOTO BY IJ,S, 6EOICGICAL SUNVIY



lntroductiar:
Clean water is not orrly the most vital natural resource on

[arth - it is also something that nrany people in the United
States take for granted, since clean drinking water is readily

available for most cf our communities. However" as Toledo"

Ohio experienced in the summer a{ 2A14, there are no

guarantees that clean water will always flow fronr our taps.

,As industries continue to pollute and use their increasing

political influence to move away frcinr the prctective envircn-
mental policies that we now have in place, clean water will
become even more scarce.l

lncreasingly. corporations and governments that are charged

with protecting their citizens are pushing for deregulation
of pollution controls using market-based approaches.2 ln

the United States. the marketplace is replacing our suite of
environmental }aws. such as the Clean Water Act {CWA, or
Act). ln the rrarketplace, polh"rtion reduction is deterrnined by

profitabil;ty arrd attained through the purchase of pollution
"credits" and ofiets.3 To date. pollution trading has focused

mainly on air and clinrate problems. but we are witnessing

an increasing effort to undo the CWA by creating a rnarket
for water pollution control. Regional water pollution trading
programs are taking off in the Chesapeake Bay watershed

and in the Ohio River 3asin. currently ccvering nirre states.a

Water pcllution trading alsc is being contemplated. either in

active projects, pilot programs. regulafions. policy or euid-
ance. in locations like Arkansas. Colorado, Conner:ticut, the
District of Columbia, Florida. Ceorgia, ldaho, &linnesota.
Montana, North Carolina, Oregorr, Utah, Wisconsin, and

Washington.5
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These pay-to-pollute schemes are being quietly implemented

with the active endorsement and funding of federal agencies

like the U.S" Department of Agriculture (USDA) and the
[nvironmenlal Protection ,{gency (EP,{).6 And while polluting
industries are, as expected, actively pushing toward pollution
trading over regulation, the countryt environrlental com-
munity has either openly embraced water pollution trading
or sits r:n the sidelines, unaware or unengaged.;

Water pollution trading - ilr water qr"lality trading, as it is
called by proponents - is an overly ccmplex and convoluted
system of pollution control that is inherently subject to
mismanagement, unaccountability and ineffectir/eness,

yet trading adherents continue to issue reports that make

abstract promises, embracing make-believe ideals of' account-

ability and verificatian.8Just this yeal the Natir:nal Network
or Water Quality Trading (NINWQT)'put out a manual

detailing its views on what it called "successful" pollution

trading prcgrams.o

The NNWQT report builds off a false foundation, staiirrg
that pollulion trading is'guided by the sarle goals as those

set cut in ihe Clean Water Act."r" Horvever, pollution irading
is inherently antithetical to the goals of the CWA; while the
Act ealls fur the eliminatir:n of pollution from our waterways,

water pollution trading sanctions acceptable discharges ol'

pollution under a market scheme of credit swapping.

Even nrore disconcerting is the lack of polluter accoilnt-

ability built into water pollution tradirrg. lndividual polluter

accountability is the hallmark of success of the CWA and

its implernenting regulations, while water pollution trading
is designed and implemented so that polluters can evade

responsibility for their discharges to our waterways. Some of
the merrbers of the NNWQT know first-hand how pollution

trading destrr:ys accountability and the rights of citizens tc
protect their waterways * another cornerstone ol'the Act -
yet they still continue to promote the practice as the future of
water qualiiy cr:ntrcl.r 1

This report exposes the problems with water pollution

trading by looking closely at its implernentation in bcth
Pennsylvania and Ohio. This investigation reveals that water
pollution trading is not a cost-ef{ective fix lo our ongoing
water qualiiy problems, as proponents claim." lnstead, it
is a broken system of inherently unaccountable and highly
questionaLrle practices that will only pollute our waterways
and threaten our communities.
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The NNWQT includes a number of industry, mr,rnicipal and environmental groups. Although polluters trade pollution creclits, proponenis
insist on euphemistically referring to the practice as Water Quality Trading. This report refers to the selling alrd purchasing of pollution
credits more accurately as water pollution trading.
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By the beginning of the second half of the twentieth

century, the increasing industrialization of lhe cour':try

had takelr a drarnatic toll on U.5. rivers and lakes. This

water qualily crisis is most often epitomized by ihe rnse

of the Cuyahoga lliver in Cleveland, Ohio. By the 1960s,

the stretch of river that ran lhrough the city was so

palluted with industrial waste thal Time magazine said

that it "oozes rather than flows."r:'The river also regularly

caught fire.'o

Although the Cuyahoga is perhaps the nrost fanrous

example of declirring U.5. water quality. it is certainiy not

the *r"rly one. By the late "lQ60s, Lake Erie was officialtry

declared "dead" because of excess leve ls of nutrietrts.r5

pronipting Dr. Seuss tc include the folk:wing passage in

the first printiug ol his 1q71 book, I&s Lorax:

Tkey'll w,*lk an their fins *nd get woeful{.y we$ry

in se*rch of sarne water that i"sn'f sp sn",eaLy.

I hear tleinp;s are just ns S*d up in Lcke Erie."'

The United States in the l9{r0s was not without water

pallr.r{ir:rr }aws. The Water Pollution ControI Act $f 1948

(WPCA) and its sr:bsequent iterations all had minirnal

protecticns for water quality, but their higgest downfall

was the lack of individual polluter acccuntability.ll Far

exanrple, while the '1c65 WPCA Amentimerrts provided for

anrbient water quality ntonitoring" there was no attempt to

hold irrdividural poilr"rters responsible for their discharges.'n

That nreant that even when waterway$ were found to be

heavily polluted, there was no way to trace the problenr

back to the ssurce ancl tr: rernedy the probiern.
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Congress resp<ln<Ied to the emergirrg U.S. water quality

crisis by enacting a set of envircnmental laws and creating

the Environrrrental Protection Agency "to protect human

health and the environnrent."r" Pe rhaps rnost inrportarTt

amor-rg the new laws was the Ciean Water Act, which was

erracted in 1972 "to restr:re and nraintain the chernical.

physical, and biological integrity o{ the Nation's waters."'?'

The principal shi{t fronr earlier failed waler pollution

laws was that the CWA inrplemented a source-hy-source

6

accountability approach as part of its "national goal that

the discharge o{ pollutants into the navigable waters be

ellmlnaLe0 Dy lYbr.'
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Under the CWA. eaeh industrial facility that discharged

pollutants intc a lvaterway through a pipe cr any other

kind of "discrete conveyance" was required to get a

discharge perrnit issued by the EfrA or the state agency

authorized tc adrninister the progranr.22 lmportantly, these

"point sriurce" polluters also r,vere require<tr to nronitor

their discharges and to report the results to the IPA and

to any mernber of the pul:lic who wanted this infttrrna-

tion"2rlThis fr.lndarnental shift in clean water protection

rneant that when water quality prr:blerns were lound,

solrrces cor"rld easitry be identified and renredied.

CWA-permilted facilities were expected to install sfate-of-

the-art pollution retluction technologies to minir.nize their

discharges.:a For rnost industrial discharges, the standard

r:rf recluction is known as Eest Available Technology, or

I}AT.2:'These pern:its are to be reviewec{ and reissuecl

every {ive year$ to incorporate any ne\ff reduction tech-

n*logies available, giving the Act its technology-driving

approac!r needed to elirninate discharges.2"

{}ther imprtrtarrt as;lects <lf the 1972 CWA we re irans-

parency and citizen empowerrnent. in recogniticln af
the fact that federal and state e*virorlrnental agencies

wauld nol always have the resources (or the will) to hold

polluters liable for violating the terms of their permits,

Cr:ngress wrote "citizen suit" pl'tivisions into nrany of our

rncdern environrnental laws, including the CWA.2r These

provisions allow any person to ribtain copies r:f pernrits,

clischarge rror-ritoring reports and all other reccrds related

to paint sources oi'pr:lluticin, and to bring permit vierlatcrs

lo court t<l seek injunctirins against further violations.2E

Although far from perfect, the CWA has proven to be a

trernendous succes$.2!' lrr Lake [rie, ratches of walleye,

the domirrant fish species irr the lake, grew from -112,000

tn 1975 to 4.1 nrillicr: in i985.:i') The largesi polluters of
our waterways * caal-fired power plants, wastervater

treatmenl plants and manufacturing plants * now had

to arlhere tc' science-based pollution reductions and.

when caught viclating, had to imrnediately cnme into

compliance and pay l'irres. But the CWA did rrot succeed

in rernedying all af our water quality problems. The EPA's

Iatesl water quality data show that over 580,000 rTriles of

U.S. rivers and streams and cver 13 million acres of lakes

renrai n pollutant-impai red.'r' Fift y-fou r percent of assessed

rivers and streams still sr"rffe r from excess pollution.r:
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The biggest breakdcrvrr in CWA regulation has been with
sources of pollution that are not considered point sources

under the Act. These "nonpoint sources" include all of the

diffuse runoff that is not associated with discrete, point

source industrial pollution. Chief among ihese pollutirrg

sources is the agricultural sector, which, despite more

than 40 years since the introduction of the CW"A, remains

Iargely unregulated.r' lronically, it is this re{usal to properly

regr-rlate agricultural pollution that has, in part, spurred

the growth of water pollution trading as yet another in

a long line of atternpts to get the industry tr: voluntar ily

clean up its discharges.
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ln recent decades, water pollution tradirrg has been

introduced ern a snrall scale in various states, typically to
address nutrient-inrpaired waterways.r!:] ln recent years,

horvever. there has been a renewed push by industries

to replace the CWA source-by-source rnandate rvith a
market-baserl approach that allows point source facilities

that do not want to pay ta upgrade their pcllutir:n control
technalogy to pr.rrchase credits in lieu of upgrades.r'' {See
"The Story of Water Pollution Trading" on pages 14-15.)

S*nrc of the early allenrpts at watcr polluiion tratling.

such as Connecticut's Ltlng lslarrd Sound nitrogen pro-
gram. involved placing a pollution cap on a numlier of
point source facilities within the same indr-rstry sector and

then allowing each facility some flexibility rvith perrnit

conrpliance as lorrg as the aggregate cap linrit was nret.i5

These types r:f poirrt-ic-point source programs. which are,

in effect, a Clean Water Act ''br"rbble permit" approach,

have been replicated in Virginia's wastrewater treatment
irrdustry and elsewhere.:r"

However. point-to-point source trading has not provided

industry with the wide-scale solution that they really
seek, a readily abundant and cheap way to avoid permit

compliance. which point-to-point source trading sinrply
cannol full'ill. Water pollutiorr trading programs are

increasingly nonp*int-to-point source trading programs,

with industrial point sources loolcing io largely unregu-

lated nonpr:int agricultural sources as low-cost credit
suppliers sc that they carr continue onsite discharges or
even exceed permit lirnits. The biggest nonpoint-to-point

PHCTO SY U,5.DEPAR'M'I\IT OI AGR{CULIUR:

source trading programs are being implemented in the

Chesapeake Bay watershed and the Ohio River Basin.]7

{**sapenke mey's T*tai lMaximurn *#i'y L$ad

"TMDLs" are the Total Maximum Daily l-oads of pollut-

ants that can be discharged and still allr:w a water body

to rneet water quality standards set by the states under

the Clean Water Act.'rr These pollutar"rts come from energy

facilities, factr:ries. faciory farms (also known as concen-

trated anirnal feeding operations, or CAFOs) and waste-
water treatnrent plants, as well as fronr harder-to-control
nonpcint sources sueh as many cf the Bay's agricultural

operations.3" ln 1972. Congress required lhat TMDLs be

ailopted for all water bodies if. after the application of
modern sewage and wastewater lreatmerrt technologies,

the 'uvaters continued to violate quality stanclards.'0 The

Chesapeake Bay TMDL was formally adopted by the EPA

on December 29, ?010. after the Bay states, inclLrding

Delaware. Maryland, New York, Pennsylvania, Virginia,

West Virginia and the District of Colr*rnbia, avcided

adopling TMDLs for decades.'lr The Bay TMDL focuses on

sonre of the biggest threats to the [3ay watershed: rrutri-
ents. namely nitrogen and phosphorus.o2

ln the sirrplest sense, the TMDL is a rationing plarr. lt
seeks to allocate pollution loads to waterways among

the many solrrces of pollution in the Bay. To implement
TMDLs, the EPA arrd the states must use their respective

authority tc ratchet down or restrict pollutant discharges

through permits and other state regulatory programs.

According tr: the EPA, the Bay TMDL should restcre rvater

quality in the Bay a1 sorxe unspecified tirne after the year

2025.',13

b Although crop operations are considered to be nonpoint sources under the Clean Water,4ct, concentrated anirnal feeding operations
(CAFOs) are designated as point sources under the Act. l-lowever, the EPA and state agencies refuse to force CAFOs to adhere to the
many protective provisions that other point sources n'lust abide by. For example, CAFOs are not required to monitor and report their
disrharges of pollution.



One of the prirnary pollution problems facing the

Chesapeake Bay is nutrients from agricultural opera-

tions.al Sstinrates from 2014 place agriculture's contribu-
tions to 3ay nitrogerr and phosphorus loads al 42 percent

and 55 percent, respectively.a5 For decades, the Bay states

and the federatr governnrent have plied the agricultural in-

dustry with taxpayer funds to implement voluntary prac-

tices, to little or na avail.n" Although cost-share progran"]s,

manure storage sheds, cover crop initiatives and other
"'Best Marrageffient Practices" have been implerrrentad to
the tune of hundreds <lf millior"rs of dr:llars. the health ${

the Bay continues to decline.'17

Horvever. the failure of voluntary approaches in agri-

culture-related restoration efforts did not stop the IPA
frorTr relying on yet ancther voluntary, incentive-based

approach in the TA,'1DL"'18 The [Pd's Bay cleanup plan

contemplates riutrient pollution trading as ona of the nrain

components of Bay restoration, and. instead *f taking on

any responsibility l'or overseeing and implementing this

untested practice, the IPA is allowing the Bay states to

corne Lrp with their own patchwr:rl< approach to pollution

trading.a''

One such Bay state-inrplemented water pcllution trading

program is irT Pennsylvarria (see page 9)" Pennsylvania has

the iongest runnirrg trading program of any Bay state. In

2014 alone. credits for rncre than 1.{"t rnillion pounds of
rritrogen and over 1t!0,000 pcunr{s oi phosphr:rous were

generated fronr agriculture-related operations that went to

irrdustrial point sources like wastewater treatmenl ;:lants
and coal-fired power plants.i') This investigation o1'trading

in Pennsylvania relies on public docunrents reg*rdinga
nutrient credit broker, Red Barn Trading Cr:n-ip*ny, as well

as on other state agency documenfs. Our inquiry shows

a fundamentally broken and unaccountable system cf
credit swapping, whereby !ndustries are free to pollute

under a "sky's-the-limit" permitting syste m while rnanure

fronr agricultural operations is trucked fronr one impaired

watershed tc anr:{her ta generate credits.

*l:i* *t{v*r Ea$ir:'s Industa'y-l*d Trxdir:g Prcgrxrr*

Whereas state regulators are driving water pollution trad-

ing in the Bay region rvith the Bay TMDL, it is an indus-

try-backed group, the Electric Power Research lnstitute
(EpRl), that is working to bring ihe plactice to the Ohio

River Basin <ln behal{of its power plant membership.5r

With the implementation of new Clean Air Act pollution

r*ntr{Jl requirerrrents. the coal-fired pcwer plant industry

found itself in a quandary. lr,lew air scrubbirrg technologies

resulted in a dranratric increase in wastewater discharges

of nilrogen and phasphorus fronr the plants directly into

Iocal rivers.t'

The Ohio River Basin contributes significarrtly to lhe
massive. nutnient-caused dead zone in the Culf o{ Mexict:

each surnmer. accounting {ar 37 percerrt <lf nitrcgen loads

and 32 percent of phosphorurs lciaejs into the Mississippi

River and then oui iuto the Culf." The Basin is also honre

to 53 of these coal-fired power plants. and their ir"npact on

alrea<}y nutrient-inrpaired waterways is sigrrifirant.5'1

Faced with the burden of technology upgrades t$ reduce

or eliminate these water nutrient discharges" the industry
turn*d tr: [FRl to launch a water pollution trading pilot

program in the Basin to relieve the indLlstry o{ having

to upgrade their facilities.:' Furrded in 2012 by $1 million

in taxpayer m$ney through a USDA grarrt, the [PRl
Ohio trliver Basin two-year pilot prcject is slated to end

in 20'15" but EPRI has already gonc on record as holding

out several individual trading programs as indicative of
success.!" !n a 20.l3 technical report entitled Ccse Sludrss

aJ Wate.r tltality Trading Seing Used J'ar Complianre. wittt

Natianal Fsllutant Discharge {liminalian System Fermit

{-i*tits. EPltrl listed the Alpine Cheese Company irr Ohio as

an example of a successful nutrient trading program.'"

Alpine Cheese has been used linre and again by trading

propcr:ents as the poster chiid for water pollution trading,

nrost nctably by Richard l-'1. &1oore from Ohio State

University. whose group at the university was paid by

Alpine Cheese as part *f the pilot.5o Contrary to the repre-

sentalions rnade, the trading program is rife with a Iack of
accounlability, ong*ing perrnit violatir:ns and no atlendanl

improvernent in water quality. lrr fact, the,Alpine Cheese

case is a prirne exarnple o{ water pr:llution trading only

irr that it underscores all that is r.vrorrg with this reckless

approach tc water quality {see page 16).



The Theory ot
Waten Follution Trading
Simply put. nonpr:int-to-point source water pollution

trading rests on the belief that it is less costly to reduce

nutrient pollutir:n frcm agricultural sources than it is fram

industrial point sources like rvastewater treatment plants.

Adherents cif trading. [:y focusing their attention on

downstream receiving water bodies like the Chesapeake

3ay or the Culf of Mexico. take the position that a pound

of upstream nutrient reduction is the same regardless

of the source, and that a grass buffer filter on a farrn is

cheaper to install than a nutrient filter on a coal-firecl

power plant.sn ln addition to the point source cost-saving

benefit" trading proponents also highlight the nonpoint-to-

point source approach as one that will further incentivize

agriculture, the largest source of nutrient pollution in U"S"

waterways, to take steps to reduce their own loads (See

"The Stary of Water Pollution Trading" on pages 14-15).6u
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The Clean Water Act generally requires irrdustrial poirrt

sources to attain pollution discharge lirnits that result fronr

the "Best Available Technol<lgy Econornicaliy Achievable,"

or BATEd."1 ln practical terms, this rneans that industries

are supposed to do the best they can, usirrg the most ad-

vanced iechnologies available. to reduce their discharges

of pcllution to our wate l'ways. The "economically achiev-

able" part means thai at some point. further reductions

sirnply do not beconre cost-efficient, but the hope is that
further, affordahle technological advances will rnake it
possiLrle to cne day attain the Act's goal of elirninating

pollution fronr $ur waterways.

Trading theorists suggest that it is these last, incrernental

reductions that industries should be able to meet thror"rgh

the purchase of agricultural credits. atrlowirrg industry

to avoid additional reduction costs while still ar:hieving

downstreanr load reductions.62 Flowever, neither indusiry
nor government has the same view of the limited utility of
pollution credits" lnstead. power plants are being pernrit-

ted to use credits to cover their entire <lischarge of nutri-
ent polluticn into nutrient-impaired rivers - in the case

of llrunner lsland in Fennsylvania, for as much as 87,000

pounds of nitrogen in some years."3 Also. the ability of
industrial poinl sources to use pollution credits is destroy-
ing the individual accountability framework of the CWA.

essentially returnirrg r.rs to the failed arnbient water quality
approach that resulted in the 1960s water crisis.
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Trading supporters also claim that pollution trading cre-

ates financial incentives {or industrial agriculture - the

largest source of nutrient pollution in many cf our nation's

waters - to e lean up its mess.r"1 They say that trading rep-

rese nts the kind of out-of-the-box thinking that will help

restore our many inrpaired waterways.6: However, these

financial incentives have existed for decades in an ongoing

and failing effort to stop agricultural pollutiorr.

The agricultural nutrient pollution problem does not

stem l'rom a lack of voluntary and financial incentives.

lnstead. it is a result of government's steadfast refllsal to

implement what has worked so well in the point source

sector: individual accountability, discharge limits, monitor-

ing and transparency. Yet, rather than bringing some of
these successful point source control mechanisryrs to the

agricultural sectar, tradir"rg adherents are moving some of
the failed ncnpoint source approaches over to point snurce

industries under the guise of water pollution trading.

W a**r Follutlon Trading
Case Studies: Where
Reality C*mxradiets Yhecry
fted $*rn 8nd th* Penrlsyfirexnrs Progrcn't
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Froponents who view water pollution trading as a way

to improve water quality are all in agreernent that there

nrust be careful oversight of credit generating and pur-

chasing, with verificatian and accountability built into

trades. Yet oversight, verification and accountability are

all, to a large degree. unde{ined concepts. Our review

o{ Red Barn and the Pennsylvania program shorvs that
the ideal trading that supporters rnight errvision is far
removed fronr the reality on the ground.

Pennsylvania is one of the biggest sources of nutrients to

the Chesapeake Bay. in part because of a long history of
ineffective regu lation of agricu ltu ral operations. Starti n g

in 2005. the state implentented its water pollutir:n trading
program as yet another incentive'-based approach to agri-

cr:ltr:ra} pollution. The application process fcr agricultural

credits includes steps for verifying the eligibility of a farm

to generate the credits, checking the Best Managemerrt

Practice (8,\'1P) planned tr: generate the credits, a calcula-

tian of the amount of nutrient pollution avcided, and a

verification plan.6"



Because ol the way that the Pennsylvania trading
regulations are structured. the state Department of
Envireinmental Protection {DEP) takes a virlually hands-

off approach to water polluticn trading, leaving the

application and credit verification process largely in ihe
hands of pollution credit broker services that have croysped

up in the state. Rer* Barn Trading Comparry, Iocated in

Lancaster, Pennsylvania" is ane such cornpany. In 2014,

llec{ Barn was the third largest soLrrca of verified nitrogen

credits in the state.67

Civen the degree of control that for-pro{it conrpanies lii<e

Red Barn have over the credit tradirrg pragrarn, tr'c*d &
Water Watch dectded to look at all the ways that Red

Barn was working with farrners and state offirials" We

aiso wanted to look at the records for the largestr nor"r-

municipal (and third largest overall) purchaser of credits,

PPL Energy" the operator of the Brunner Islancl Power

Plant. We filed Penrrsylvania Right to Knorv Law requests

for both Red Barn and Brunner lsland and received 942

documents, all of which vte analyzed. All re{erences in this
repcrt to speclfic proposals, verificatian z'eports or sales in

Pennsylvania's pollution lrading schenre will refer eirher

tr: dercut"llents receiverl frr:nr lhose requests or to public

docunrents"

The documents reveal that nruch of the trading prrrcess in

Penn-tylvania is outsourced to Red Barn" All cf tl'le aulhor-
ity, verificalion and trading, which shourld he under the
auspices o{ enT p}c'yees r:f state environnrental protection

depar{ments, has been placed in the hands t.lf the cerrn-

pany. Red Barn is a r:ne-stop sh<lp fr:r {armsthat war"rt to
sell pollutiorr credits to other industries. Red Sarn works
with farms tr: pul tcgether the applicati*n for credit-
generaiing to suhnrit ta the l.)[P.ds Those credit-generation
proposals are based on BMPs that Red Barn rccclrrmends

in Nuirient &'tanagement Plans that it creates fi:r the

{arm.

Once the DIP ce rtifies {he proposal, it is lled Barn,

not the state. that verifies that the crer{its are. in facL,

being generated by the 3r\4Ps that Red Barn included

in the farm's Nutrient Managemerrl Plarr."' Recl Barn

then sells those "verified" credits at an auction run by

the Pennsylvarria Infrastru€ture investnrent Authority
(PENNVIST) to buyers tl"rat need the credits to rueet their
permit needs.'0 lled Barn, through its contracts with farn'r-

ers and credit purchasers, is involved in eve ry step - from
prcposal to disposition - of selling waier pollution credits"

The lack cf agency oversight and the degree to which
conrpanies like Red Sarn control the trading process fronr

10

cradle to grave create significant potential for ai:use.

Historically, pcllution crec{it tra<jing regimes, and espe-

rially those including offsets, have had di{ficulty detecting
ancl preventing fraud and abuse" For example, INTERPOL

ir:oked at a variety of carbon cap-and-trade schen-res, in-
cluding the furcpean Union's prograr'!1, the wortrd's largest

such scheme, and founcl a variety of examples of current
and potential fraud.;' Likewise, the U.S. Renewable Fuels

Standard {RFS) trading program, perhaps rnore than any

oiher environmenlal trading schenre, has been vulnerable
to fraud and nranipulation. As of Novernber 2l]tr1, tke E?A.

believed that about 140 rnillion renewable energy credits
(Q percent sf the total market) had beer'r fraudulenily
generated and sr:ld under the RFS prr:gran:.?2

Although oLir revievl, r:f the Pennsylvania trarling progranl

r.rncovered no direct evidence r-rf fraud, the oversighL l;y

reg;ulatauy agencies that trading pro;lonents den"land as an

integral component r:f waler pollution trading is virtually
absent in the Pennsylvania program. Leaving private cornpe-

nies that profit frora the sale of cre.lits in charge of verifying
that those cretlits do. indeed. exist nrakes a nrockery o{the
concepl of oversight and creates the potential for fr"aud"

Shifting Fqlilutr0n Freim One
f rn;::x$*-*d W*txrw*y t* &n*{h*r
One of the dominant ErllPs that Red Barn and its client
farmers engage in to generate nutrient credits under the
Pennsylvania program is nranure export. or slripping
manLrre frcm industrialized anirrral factory farnrs out
of the watershed to another location where it cauld be

used as fertilizer.Tr This is especially afiraciive for poultry
manure, r,vhich is fairly dry and therefore anrenable to

transpor{ation.ra

Nr:t only does l?ed Sarn like to take advantage of the
r]lanure transpnrt systern, but por.rltry litter transport
also has been a favorite nlethod of generating credits in
Pennsylvania. About 29 percent cf all nitrogen credits
certi{te*' in the state in 2A& canre from poultry rnanure



transport.Ti For trled Barn, poultry litter export has been a

huge bo<ln to its business. Red Barn registered abaut l7
percent of all of Pennsylvania's certified nitrngen credits

in 2014.76 About 92 percent of those canre fronr poultry
manure export, purpcrtedly out of the Chesapeake Bay

watershed.TT lndeed, lled Barn alcne accounted for over

half of the certified rritrogen credits attributable to export-

ing pcultry litter out of the Chesapeake Bay watershed

statewide.Ts ln the 2010*2A11 farm year. which runs from

October 1 to Septenrl;er 30.7e this comprised over 10 mil-

lion pounds nf chicken manure.s'r In 2011*2012, it was over

5 nrillion pounds.

Wi"ler* ***s th* lVl*r'ri;r* S*,
*nd l-{sw ns itTracked?

Where do all those thor"rsands of tr:ns of rnanure go when

they purportedly leave the Bay watershed? According tc
the documents produced by the DEP, the vast rrajority
of the manure was l'ransferred to a sirrgle hay farnr in the

soE;thwestern part of the state. J&L Hay.81 h 2A1{}-2Afi,

over 90 perceni of Red Barn's manure export went to J&L
l-lay, while in 20fi*2A12, all of it was sent to J&L l-lay.s':

J&l- Hay is located irr the Ohio River Basin, iiself the

suhject of a water pollution trading scherne.3:] lndeed. the

farm that is tristed as receiving all of this nranure sits less

than a mile frorn Wells Creek. which is irr,paired for both

sediment and nutrienl runoff.sa

Once it an'ives at J&L l-lay, the nlanure can end up any-
where, l:ecause, according to state records, J&L l-lay also

acts as a manure broker.*: Wherr Focd & Water Watch

inquired about the final disposition of the manure. the

Pennsylvania DE? responded that it had na records for

the farrn.si The broker can ship the nranure tc whomever

wants it. arrd the DEP does not keep records for the firral

disposition.s:

Simply shifting n-lountains of manure around the state,

fronr one impaired waterway to another, is nct dealing

with our water qualiiy problem (which water pollutir:n

trading proponents clainr is the goal of trading), nor is it
forcing the unsustainable factory farrn industry lo clean

up its pollutiorr problern. lnstead, a significant nurrber
of pollution credits in Penr"rsylvania are being generated

ihrough what can only be described as a shell gante,

whereby piles of manure move from place to place to

pcllute local waterways while middlenren brokers skinr

prr:fits from sales of highly questionable credits.

Oth*n Questionabls Credit-Sen*rating Practices

The single-largest sectcr source r:{ nutrient credits in

Pennsylvania is wastewater treatnrent plants'that are

belcw their effluent limits from their National Pollution

Discharge Eliminalion System {NPDES) permits (see

Figures 1-2).88

SOURCE; Perlr:ylvai):; )i)3ar:i3e')i.rl EflYli+l)ncrrial ?lot$i:l+;). "Cariil:ed
\ rtr icr !i f .riiif Crre: ;irr f rlL,osal:;." Upcla'.td \iv.rbc, 1 4. 2C 1"1.

Pennsylvania distinguishes between poultry litter export and poultry litter inrineration in calculating nutrient generation, leaving waste-
water treatm€nt plants as the sir"rgle largest credit generator. However, when these two sources are combined, poultry litter from factory
farms generales more nutrient credits than any other source, with 51 percent cf phosphorus and 59 percent of nitrogen.
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Uncler the Pennsylvania water pollution trading scheme,

if a wastewater treatmeni plant discharges fewer pollut-

ants than it is allowed under its permit, it can ccnvert this
exces$" known as "headroonr." to credits and sell then'r to

other polluters"

The notion that point sou,"ce facilities c,an even generate

cre,Sits runs counter ici the fundamental prernise of the
CJean Water Act. The very first section of the .Act states

ihat the goal is to elinrinate discharge of pollutants to our
waterways.3'The CWA point source perrrritting systcm is

designed to cantrol discharges by irnposing the greatest

polluticn cantrols that are economically feasible for each

specific industry under regulation.'"' These standards are

continually ratcheted down through annual review of
the regulations and are revised to rnatch changes in the
regr"rlated industry cr in the available polluiion control
technologies"er

ln short, point source facilities are required to be designed,

operated and perrnifled in a manner that results in the
least amount of discharge: there is no rocm for "head-

room" in the permii" Allowing this headr<;om to be usec{ to

generate cr"edi{s results in ne{ increases of pcillulion to wa-

terways, in direct contradiction of the goals of the CWA.
ln Pennsylvania, over 200,000 pounds of nitrogen credits
were Senerated this way in 2014 alone"o: That means that
ovel" "!00 additional tons of nitrogen were dischargeel intr:

the state's waterways because cf trading.

12

The sarne problen'r can be found in agricultural credits

certi{ied by the state. For exanrple, one farm received

credit lor three BMPs: a 35-frict riparian butfer, a 100-

fr:oN setback on which there was no nrechanical manure

spreadirrg and contit"luous no-till farming""3 While all of
ihese rrray somewhat limit the nitrogen runoff from the
{arrn, all three were already in place when the operations
applieel for the credits.i'u Therefclre, the credits generated

from these practices represented a nel increase of pollut-
ant loads ta waters cf the state.

Paradoxically, wastewater trealment plants nr:t cnly
generate a large anrount sf nutrient credits by selling

off pernrit headroom. but tlrose that are ur':able to meet

protective pernrit limits can sirnply purchase credits
from other sources to pollute. ln the sunrmer of 2014.

tire Scrantcn Sewer Authcrity entered into a multi-year
contract with InergyWorks - a company that cr:nverts

chicken manure into energy -* to allow the Scranton l'acil-

ity to operate above their permit cap lin:its.l'ii

While trading proponents anrong the environrnental com-

mr"rnity conf inue to insist that the praciice is intended to
clean up waterways, the joint press release fronr Scranton

Sewer Authority ancl Er"lergy Works' parent company
leaves little doubt as tc the real goal of pollution trading:
"Pelrnsylvania }aw allows rnunicipalities anc{ busincsses

i:perating above their pernrit cap lirnits lo purchase *$set*
ting credits from facilities thai are certi{ied {o produce
c/eri{iable reductions in the f!<lw of nutrienl pollution to
the Chesapeake Bay."rc But using credits tc exceed permit
limits is not "conrpliance" - it is sirrply atternpting to
excuse pern:ii violations and avoid accouerlabiiity.

i-*ss *f &eecaL.{nt*hiiity LJ x"rei*r

the CW& $)*int S*r*r'{# Br*Srfift"}

What is perhaps nrcist tjislurbing about the Pennsylvania

trading program is the d*structi*T that it brings to the

most successful part of the 40 year r:ld Clean Water Act:

the oversight ar":d control of indusirial poinl scurces of
pollutlorr.

Brunner lsland Steanr f,lectric Staticx ts a 1.4 gigawatt
coal-fired power plant in Pennsylvania.'i lt has a history
as a polluter", ranked as the 27th dirtiest power plant in
the nation in 2006 for its sulfur dioxide {S0,) errrissir:n

rate, and as number 19 for total tons of SOremissions.!8

ln 2011, the Pennf,nvironment Research & Policy Center
released a report calling Brunner lsland the 59th mast pol-

!uting power plant in the country.'e This is shocking, given

that fhere were over 7,300 power plants in the United
States in 20"13":0u The EP,{ reports that Brunner lsland has



been irr noncompliance for nitrogen discharges two out of
the last three tin-res it was tested, dating Lrack to 2012.10r

Thanks tc water pollution trading. Brunner lsland's CWA

pernrit compliance problems for nitrogen discharges are

over. Before Pennsylvania engaged in water pollution

trading. facilities like Brunner lsland were given a permit

to discharge pollutants within concrete, measured and

verified limits. Facilities could discharge 100 r:r -1,000 or

10.000 pr:unds of nitrogen per year, but they needed to

show, through regular end-of-the-pipe water sampling,

that they met the limit. Over tinre, as reduction technolo-

gies improved, permit limits were ratcheted down to

smaller amounts. That technolclgy-driving. source-by-

source approach has brought many of our waterways

from the iirinl< of disaster in the 1q60s to relatively good

health tcday.

Water pollution trading has put an end to accounfable

CWA perrnitting.

tlrunner lsland now operates under a fictitious "net zer<t"

nutrient discharge permit, free to discharge as nruch

nutrient pollutir:n as it purchases credits for.!{'2 And

Brunner lsland has been taking full advantage of ihe

scheme. lt was the third largest buyer of nitrogen credits

in Pennsylvania in bath 20'13 and 2014, purchasing 87,000

credits in 2013 aud 78.000 in2014.1"') That anrounts t(}

almost 10 percent of all credits purchased statewide each

year."r'{

[ven son:e of trading's proponents are frustrated in their

efl'orts to holcJ poinl source credit purchasers like Brunner

lsland accountable. lrr 2012, the USDA gave a grant of just

over $700,000 to the Chesapeake Bay Foundation. a mem-

ber af the NNWQT. to help assess water pollution trading

in the Bay watershed, specifically in Pennsylvania and

Virginia.r{'5 However, in Octalier 2014, the Chesapeake Bay

Foundation filed a 60-day notice o{ intent under the CWA

to file suit against Brunner lsland for its questionable use

of nutrient credits, some of which were purchased from

Red Barn.]0'; Such notices are a cornrnon enfr:rrcement

strategy under the Act that allows private citizens to sue

p*nrnittees that are alleged to be in violation r:f a permit."':

This has heen a powerful tool frrr environmental activ'
ists, as it allows them to enforce the law even if state and

federal agencies cann*t or will not.

lr-r its notice letter, the Chesapeake tsay Foundation

pointed to the prilblenrs that Food & Water Watch has

been pointing to for years: that the agricultural credits

being purchased were nr:t verified and that there is no

proof that the clairned credit-generating activities actually

took place"!{'8 ln sum, the Chesapeake Bay Foundatir:rr said

the Pennsylvania DEP failed to show that there is. through

trading, a nei reduction in pollution.l')"

Unfortunately, despite the threat cf litigatian. no suit was

ever brought forward, even long after the expiration of
the 50-day notice period, nor could it. Brunner lsland nct

longer has perr"nit limits that citizens can monitor and

enforce; it essentially operates under a nr"rtrient discharge

allowarrce that is limited only by the nunrber of credits

that the far:ility purchases. Unfirrtunately, our waferways

will bear the burden of this unaccountable approach:

water pollution trarling means the end of the CWA as we

l<nr:w it"
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Afpine ffse*se f*rnprr:y {m *tzi*
Pennsylvania is not the only example of how water pcllu-

tion trading is destroying the Clean Water Act and hand-

ir:g our waterways over to the highest pollutiorr credit

bidders. Thanks to the Electric Power Research lnstitute

{[PRl), working r:n behalf of its power plant clients, a

broad, multi*state water pollution trading prcgranr is [re-

ing implenrented in the Ohio River Basin" Staies like Ohic

have followed Pennsylvania's lead and have begun their

orvn state-based trading programs.

ln 2005, planning of a water pollution trading pilot

program began when the Alpine Cheese CorNparry of
Winesburg, Ohio * a point source polluter - wanted 1'o

expand its operations.'ro This expansion meant increased

amounts of wastewater discharge into lccal, impaired

waterways - prinrarily futriddle Fork Sugar Creek and

other tributaries <lf Sugar Creel< within the Tuscarawas

Watershed cl'the Ohio River Basin.'rr

Under a TMDL for Middle Fork Sug,ar Creek, Alpine

Cheese should have been allowed to discharge only "1.23

pounds per day of phosphorous, or 319 potrnds each year.

via wastewater discharges of t milligram per liter (mgll) of
phosphorous at a total wastewater volume of 0.02 milliorr

galk:ns per day (MCD), or 5.2 rnillion gallorrs per year."'

Horvever, under its expansion and subsequent participation

in the trading program. Alpine Cheese was pernritted to

increase its phosphr:rous discharge levels ta 3"74 pounds of

phosphorerus per day, err 972 pounds per year. via wastewa-

ter rlischarges of 3"2 mg/l at a total wastewater volume of
0.14 &1CD. or 36.4 millicn gallons per year.r'3 This equates

to a 200 percent increase in pounds of phosphorous

released into waterways, or a 600 percent increase itr

phosphorous-contain i n g wastewater discharge cver what

should have been allowed to pratect local water quality"rr4

ln srder to conrply with the TMSL lirnits. Alpine Cheese

was facing wastewater treatment upgrades at a projecfed

cost of about $1 millian.rl5 Rather than pay for these

tried-and-true upgrades, however. the AIpine Cheese

Phosphr:rrous Nutrient Trading Plan was created in 2005

as an alternative - a project estirnated to cost abr:ut

$800,000.r16 Unfcrtunately, the $200.000 in savings deies

not reflect the continued costs to public waterways, such

as Sugar Creek, thal remain impaired.

SOUR{€i ic3C il V;aie r y'ini.h .il.ilys:: .)f FQl.q co.unrert: ,ro:r i"iorta*rsl l}istri{i Cfii.e. Orri.r :i}A. C}n tlle ,l a.od & Aaler'r,liil-r
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Tl"r* &lpine Ch***e Fh*spl:*r*us
l{ u(ri*r"rt Trxdir:g Flxn

Food & Water Waich requesl'ed docurnents related tr:

the Alpine Cheese trading program throLrgh Freeclom o{
lnfcrnration Act requests {IOlAs} to the Ohio [PA. Based

on the docurnents received. the Alpine Cheese case looks
rnuch less like the pr:ster chikj that its proponents claim it
to be; instead it is a program that enrbraces extensive per*

mit norrconrpiiance and violations, persislently irnpaired
waterways. |ax monitoring and verification of BMPs. and
hiosolids misrnanagemenl. among other problerns.

The Alpine Cheese trading prograrn purportedly was
designerl lo resLrlt in reduced phosphcrcus discharges
into the Middle Fork Sugar Creek as well as the Indian
Trail and Walnlrt creeks and South Forl< Sugar Creek
Headwaters. lnstead of Alpine Cheese makins phosphorus
reductions to meet Sugar Creek rvater quality require-
nrents. the facility was given relaxed discharge standards
in a five-year FJI']DES pernrit, from 2007 to 20ll.rr: ln
exchange for these relaxeil standards, the facility paicl 25

far"ms in lhe watershed to undertake some 90 BMPs in

order to make the needed nutrient discharge reductions.rrs

The trading program efl:ectively allcwed Alpine Cheese tr:
keep discharging pollution on-site, as well as to increase
discharges as part of its productir:n expansion, rather than
conrplying with the appropriate NPDES permit limit. This
ultinrately created an offsetting system to account ior tlre
discharges that Alpine Cheese wanted to continue.

Th* initiative was a joint eflclrt by the Alpine Cheese

Company, Ohio State University. Hclmes County Soil

and Water Conservation District {SWCD) and the Ohio
Environmental Protectiorr Agency."'The SWCD was the
braker betweer-r the farnrs and farmers, and the Ohio
f FA.r2a lt alsr: was responsible for verifying and monitor-
in6 the tiMPs to ensure that reductions \Mere happening.l:'
The SWCD's oversight role in the trading program was
necessitated. in part. because of political interference.
In 2005" U.5. Rep:resentative Bob Cibbs, then-Ohio
Representative of the 97th District , vrrate a letter to the
Ohio [P,A stating his ah.]ection to its intended leve] of
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invalvement in the Alpine Cheese nutrient trading pro-
grarn.'22 He claimed thai:

Thc CIhiCI EPA insists that they must be given approval

in the plan that at any time of their c&oosing ta visit

any farm site invoLved in this Nutrient Trading Progrant

{sic}" Arec residenfs are insistent that.for the Ohio {PA la

{be} given authority ta visit xny farrn at any time wauld
d*tray the program.l2:|

The inability of the Ohio IPA tti carry out its environnren-
tai r:versight function was.iust the first irrdicator thal the
,4lpine Cheese trading program was not on lhe right trar:k

for success. Thai red flag has been borne out in Food &
Water Watch's review of documents related io the trading
program, r.vhich. with its lack of oversight, accountability,
verification and rvater quality impri:vement. largely mir-
rors the Pennsylvania experience.

The Real Alpine Cheese Story

The very gaal o{the Alpine Cheese pollution trading
project counters any pretense that water pollution trad-
ing is aimed at inrproving water quality, as opposed to
providing a nrechanisrn whereby poi;rt source pr:lh.rters

can avoid reducing discharges. Under the plan, success is

de{ined as ensuring that iriotic functiorr of the watershed

is nraintained throughout the time of the pilot, and that
phosphorous loaciing in year five d<les not exceed the I.23
pounds per day limit after acccunting for phospharous

reciuctions through BMP offsets at cther farms.'2a

The first measilre of success sets the tone for just how

substandard this program is: the goal is not to improve the
waterrvay beyorrd its current, impaired state, but rather
to maintain the l:iotic dysfunctior"r of the waterway * irr

essence, its current state of impairment.r2ir As of 2010 (the

rnost recent !nformation available). 87.8 percent r:{Ohio
waterways were irrpaired for aquatic life (which falls
urrder the biotic functionirrg of these waterways), with nu-

trients listed as the fourth leading cause of inrpairrnent feir

18,234 miles of the state's waterways.r2" Several sections

of Sugar Creel< were listed as irnpaired fcr aquatic life and

recreational use, with nutrients listed as one of tl're causes

of impairment for aquatic life.l2i

&ryfi**r:i $$if ff f ic>n llfs*& *rge $trintin*fro* Sys f *rr
F * rm i t ff *rr*mpfir x ** * n *:l V i *l *ti * n s

Proponents of trading offer it as a way for pernrit holders

to meet permit linrits.lrs However, Alpine Cheese has an

inexcusable ancl ongoing history of permit violations. The

inforrnation that Food & Water Watch received'i shows

thai between 1999 and 2014, Alpine had a combined tr:tal
of some 928 lirrit violatir:rrs and about 323 reporting viola-
tions. for a total of about 1,251 perrnit viclations over the
Iast 15 years.''" This number could be even higher. since

nct all data were disclosed irr materials returned frcm
F0lA. requests.

Tellingly, the bulk of these violations cccurred between

2005 and 2011, while the nutrienf trading pilot program

was being developed and later irnplenrented.':0 During

d Despite Food & Water Watch's request for all documents related to Alpine aheese's compliance with its permit, ihere were some gaps in
the records we received.

18



this period" Alpine Cheese had about 712 lirrit violations

and about 49 reporting vir:lations, ior a total of s*me 761

permit violatisrrs over the course of the pilot progranr (see

Figure 5).'3' Again, these numbers could be even higher be-

e ause of a lack of cornplete records provided by the Ohir:

EPA. lt is also wcrth noting that these were not violations

af the protective standards that should have Lreen in place

under tlre T&4DI-. but violations of relaxed standards left

irr place because of the trading program offsets.

Sclme o{ these violations were especially egregious, and, in

sonle cases, Aipine Cheese exceeded perrnit discharge limits

by as rnuch as 3,893 percent and 778 percent.'32 A signil'i-

cant number of the violations were in excess of 50 percent

of the required discharge limits.r:i These violations were for

rrutrients such as phosphorous, nitrcgen, fecal colifarm and

others, and were discharged into the Middle Fork Sugar

Creek via an unnanred tributary (see Figure 6)"1r''
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Regarding the permit compliance status of Alpine
Cheese, between 20'12 and 2015 alone {the rnost recent
reporting periods). the company was listed as being in
"Noncompliance" for S quarters out of a total of 'l2.'ri

lrr addition, between June 2010 and March 2015, Alpine
Cheese had instances oi'noncompliance with its permit
every year.r36 Docunrents eibtained from Food & Water
Watch's FOIA requests also show a persistent trend of
violation and noncompltance be1'ween 1999 and 2009.!r?

Despite these ongoing examples of clear noncorrpiiance.
the most recent NPDES permit for Alpine Cheese, issued

in May 2014, considers alk:wing Alpine to make changes
tr: its wastewater treatment plant by rnoving the final
or.rtfall (discharge poinl cf pollution) frorn the smaller

unnanrecl tributary of Sugar Creek directly to the rrrain

stenr r:f Middle Fork Sugar Creek.':'8 The corresponding
Antidegradation ldeport also discusses expanding the
Alpine wastewater treatment plant capacity and hence its
average daily flaw (or discharge) vr:lume into Sugar Creek

from 0.140 millir:r'r gallons per day to 0.160 MCD, since

the main stem of Sugar Creek is a larger sf ream and can

acccmmodate higher waste load allccations.r:"'

ln short, despite being able to tal<e full advantage of
upgrade avoidance by taking part in a nutrient lrading
program, Alpine Cheese has been a chronic violator of its
discharge perrnit, with little to no accountability for the
past 15 years. Arrd now, affer years olconsistent non-

conrpliar,ce under cover of a trading program, the facility
is seeking to expand and discharge even rnore pollution.
$espite sorle tradirrg proponents' insistence that permit
violators shculd never be able to avail themselves cf pol-

lLrtion trading, perrnit violators like Alpine Cheese seek to
avoid cornpliance through credit purchasing.

Sestr fi,4cn*6 *,"i7 * nt Srsc$ces:
t^*tk *{ Verifirt}$on, Monitalir?S' sn{i lr*nsprxre*cy

As stated, the Alpine Cheese trading progralr centers

arc;und the company paying nearby farms to implement
BfulPs tr: generate the credits it will use in place of rlaking
on-site reductions in nutrient discharges (see Figure 4).

However. the verification. monitoring and transparency
surroulrding these *MPs is woefully inadequate. bringing
into questir:n the legitirnacy of the entire progranr.

The phosphorous trading plan states that reports on ihe
project will be submitted srnri-annually over the five-year
trading agreement by Holmes SWCD - the br:dy respon-
sible for monitoring and verifying I3MPs * to the Ohio
EPA.]10 However, in all of the 1,898 pages of documents
that Food & Water Watch received via FOIA requests.
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there r,vere only two of these semi-annual reports, totaling
nine pages.la' Other infornration, which may lrave been

inforrnation on BMPs. was cr:mpiled on a compact disc

and cor"rld not be fully accessed. or made sense cf * not
even [:y Ohio EPA persr:nnel themselves - h,ecause <lf the
software used.r'r2

The other docurnents received fl"om Holmes SWCD
produced only some 29 pages of sparsely filled-out forms
to shr:w lcr the SWCD's monitoring and verification of
the over 90 BMPs.j'r" r\'tarry of these documents are barely
filled out, or are filled out by hand and are often illegible"

They are not even properly Iabeied in many cases. tnaking
it difficult to draw any kind ot accurate conclusion about
the nunrber of credits generated.''r'J Some fsrwrs consist of
checking |.ioxes and nrarking "yes" or ;ir1o.'r45 This rnanner

and scarcity of verifiration reports calls into question

whether the verification methods are even accurate.

The lack of oversight becomes evan more concerning since

the B&1P sites are in close proximity to Alpine Cheese,

and, with very questionable nronitoring and verification,
the legitimacy of net reductions in nutrient discharges is

highiy suspect.""' lf it cannot be said for certain that BMPs

are reducing nutrient discharges while Alpine Cheese con

tinues to discharge poltrutarrts above its pernrit lirlit, there
is an incredible risk af no reductions in nutrient discharges

and even net increases in nr-rtrierrt discharges.

,As stateri earlier, point source pollution loaris to our wa-
terways r"rnder the Clean Water Act are subject to moni-
tored and easily verified data. With Alpine Cheese and

water pollution trading, we are now allowing a chronic:

CWA pernrit violatr:r to swap out these verifiable and

measurable discharges for unverifiable and unmeasured

credits. Once again. water pollution trading represents a

con:plete erosion of the CWA and its accountability core.

& i * s * I i d s {MlsJ&:l** *:grn} er? a

Keeping irr mind that the purported goal of water pol-

lutitx trading is a net decrease of nutrient pollution to
waterways. ancther disturbing component of Alpine
Cheese's trading scherne concerns the conrpany's sludge
management. Under its NPDES permit, Alpine Cheese

is required to properly manage its sludge byproduct, or
biosolids.ra; These nutrient-rich biosolids are produced

from the company's production processes: most of which
come from the cheese-making facility.'48

According to Alpine's "Biosolids Management Flan." the
company produces 2,000 gallons per day of biosolids,
with 260 days of productian per year, or 520.000 gallorrs



fler year.l're The bioserlids are tleated anr.tr held arr-site

belbre l-re ing transferred off-site tr: Holnres Cheese Co..''"

Bull Country Compost (BCC), Agri-Sludge lnc. or the

Stras[:urg wastewater treatment plant for land application

{see Figure 4)"'5' The portion of biosolids waste that is used

for land applicatir:n is applied orr nearhy fields in either

liqr"rid or solid forrn, and scinre receiving sites. like Holnres

Cheese C*mpany, are oniy abaut 1& miies away {rr:nr

Alpine Cheese {and Sugar Creek).r''2

As of Augr:si ?003, Alpine Cheese was transporting

aboui 24,0t)0 galk:ns per day of sludge each month to the

Herlmes Cheese Company facility for holt*ing, dewatering

arrd disposal nearbyJ:"'This process of shipping around

bi*solids is probierratic, however, since "digested bir:solids

typically lhave.] signlficant amounts of nutrients such

as nitrogen, phosphorous and potassium.': j', lf improper

management cccurs, this could leasl to additional nutrient
runof!", and Hoirnes Cheese's track record of cr:*"rpliance

casts signi{icant dcubt *n whelher the lacllity is properly

har:dling biosolids fram Alpine Cheese.

According tc the EPA Enforcerrent ancl Conrpliance

Histary Online {ECFl0) datahase, l--lolmes Cheese

Company - run by the sanre person that olvns AIJ:ine

Cheeser5:' "*- is listed under the slatus o{ "signi{ic;rnt

rlonconrplialrce" {the most severe }evel of noncompliance

passible) frrr its pernrit.r:'; Between 2*0{t an<} 2007 alcne.

Hr:lnres Cheese had tSZ totai pern'rit violali*ns, of which

73 were pollutiein limit violations and 79 were repr:rting,

violati*ns"1:''- ln sonre instanc*s. {here wer* everr discharge

linrit viclations of as rnuch as 4,662 percent {or pollutants

like phosphorous.rrs Ohic EPA documentation from 2007

fr:und that "ltr]ased on the Ohio EPA cotnpliance tracking

systerrr. l-{olrnes Cheese is in Significant Nonconrpliance

fr:r both Total Dissolve[d.] Solids {T1}5} and ammonia
[nif rn,rcnl "l-"
L"'" '"b-"r'

llischarge mcnitoring repr:rts for Hclmes Cheese also

shou, rampant violations. cxceeding permit effh-rent limits

{or several pollutants every year hetweerr 2007 and 2015.

again including nulrients like phcisphorus and nitrogen'r6t

ln additiarr. the waterway that l{olrnes Cheese discharges

into" Cr:rns Run, is listed as inrpairerl.r"r Much like the

state of the Tuscarawas watershed (which Alpine Cheese

falls within), the Walhonding watershed that Corns Run

Iies urithin has significant waterway impairment, with

the most recent data {rom 2010 showing that 46 out of 52

waterways are Iisted as'"irnpaired" and r:rrly the rernain-

ing 5 are listed as "grud."'o'

Another recipient of ,Alpine Cheese's biosalids, the

Strasburg rvastewaler treatment plant, is also listed ,*s be-

ing in a state of noncompliance.'6'Altheiugh its violations

are nol as egregi&r*s as Holrnes Cheese's, most oJt the

treatnrent plant's nancompliarsre is {{}r phospharous limit
violations - the very nutrient that Alpine's trading pro-

grarn is supp*sed to address - rvith overages olt aE rruch

as 79 percenl and 48 percent.r"'i Setween April 2012 and

Jurre 20'15. the Strashurg wastewater treatmetrt plant is

listed as being in noncompliance {or 7 a{ the 12 c}uarter$.r6;

Discharge nronitoring reports atrso show ttoncontpliance

fr:r phosphol"aus from 2012 t* 2014.1';"



The trend of biosalids mismanagenient only raises further
concerns that nutrient loads to public waterways are not
being redr;ced. despite misleading claims to the contrary.
Alpine Cheese's exiensive pollution shifting scheme
allows ihe conrpany to ignore protective nutrient permit
iimits by purchasing credits from farms that allegedly are

implementing nutrient reduction BMPs, and then ship-
pirrg a portion of its own nutrier-rt-laden [:iosr:lids waste

cli to other farms and tacilities to be applied to land arrd

potentially pollute waterways - all the while violating
even the relaxed standards confained in the company's

own <iischarge pernrit.

ln the face of the information gleane d {rarn the FOIA

documents, clairrrs that the Alpine Cheese trading
program is a success appear unfounded. ln addition tcr

serving as a case study of how pollution 1'rading is a false

solution, Alpine Cheese serves as an example of how
offsets continue lo lail as a policy.

& i o rz ss e ss m eix r,?rsnsisfe n{.i e s I fi d
Ser*;*rffrr f,**gressiaral leslinrony

Proponer-rts of the Alpine Cheese trading program alsc

have depended on a bioassessment report as pror:{that
the trading prograrn is wr:rking to clean r.rp the Middle
Fork Sr-rgar Creek waterway."'' This report was carried out
by the Center for Applied Bioassessment & Biccriteria
(CABIi) at the Midwest Eiadiversity lrrstitute, and it also

is relied upon ir"r Congressional testimony suppr:rting the
trading pr<lgram. I"8

l-lowever, the bioassessment was completed in 2010, and

data frorn the U"S. EPA on the years leading up to and

including 2010 conflict with the findings of the report.;"!'

The CABB report clairns thai the A,'liddle Fork Sugar

Creek waterway achieved full attainment status, but EPA

data show that the same waterway, as well as surround-
ing waterways and the overall watershed, are still listed

as impaired during the same tirne period, bringing into
question the reliability of this assessment.lT" The bioas-

sessment also relies on the claim that water quality im-
proved because the presence of pollutiiln-tolerant species

improved; however. within the sanre findirrgs it shows that
the presence of pollution-intolerant species declined.'7'

Moreover, the monitoring and arralysis necessary to deter-
rnine reductions in phosphorous loading, and subsequent
improvenrents in water quality. must be carried out over

at least 10, if not 40. years at several sarlpling locations.'7:
The biaassessment for Alpine Cheese was conducted in
2$10 - only three years after the NPDES permit allowing
the trading program began. Any assessment of water
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qLrality that claims results after only three years, like the
bioassessment for Alpine. is wholly unfounded.

Despite the fact the Sugar Creek bioassessment was

conducted einly three years into the trading project. and at

a time when Alpine Cheese was in regular violation of its
disclrarge permit. irr 2014 Richard Moore testified in frant
of Congress that the Alpine trading program was a suc-

cess. r\'toore is the executive director of the Environmental
Sciences Network at Ohio State University, whose group
at the Ohio Agricultural Research and Development

Center (OARIC) helped to develop the Alpine Cheese

trading ;:rogranr.';r The OSU team also receivetj paynlent
from Alpine Cheese under the trading program.';a

lrr the testirnony, Moore clairns his group "acted as an

impartial body tc monitor the streams in the area to
determine changes" and "achieved our five-year reduction
goal (5,500 lbs. of phospharous) in three years, and by
year five the actual amount o{ phosphorous remediated

was 7,.133 lbs."'7-' Based on monitorirrg requirements fcr
detectirrg decreases in phosphorous loading and improve-
ments in water quality, not enough time has passed nor
enough in{ormation collected to make these clainrs.

S*l I uti t: r: &-a u n e{ * ri ng efi * ?"*da{:t{* n f v*r s i* r'r

The basis of the Alpine Cheese trading program -- pey-

ing nearby farrns to reduce their pollution discharges via
BMPs and generating credits thai Alpine can apply io-
ward its NPDES permit lirnits * is nr:thing more than an

offset scheme. Ilut here" the re is no attenrpt to rneet eve n

the nrinin-lal offset reqLrirernents that even propunents of
rnarket-based pollution control claim ale necessary"

ln this case, the credits generated by the BMPs are the

of{sets. The entire design of the program is not to im-
prove rvaterways beyond their state prior to the trading
program. but tc nraintain the impaired slafus quo. lt is

dangerously inaccurate to say that the AIpine prograrn is

a model to improve water quality, when it is nothing more

than a way to evade compliance with protective permit
standards through BMF offsets.

The Alpine Cheese program does not even rneet neces-

sary offset standards. On the issue of "additionality" -
the requirenrent that any reduction in pollutant }oadings

that generate credits wr:uld not have occurred but for
fhe trading prograffi - there is nci apparent baseline to
determine whether the farm pollution reductions frorl
the BMPs were actually additional and would nat have

happened but far the ,a.lpine Cheese project. On ihe
issue of "permanence." the prograrn fails outright, as the



farrners contracted to install BMPs and generate credi{s

are often held only under five-year ronlrar;ts to carry out

the 3&'1Ps.-7';

On tlre requiremenl that offsets be 'quantifiable." the

missing or minimal oversight and verification infr:rnration

and reporting violaEions gives very liitle indication thal
any level of reliabie measurement is oce urring - making

clairns that this program is quantifiable rather incredu-

lous. It is als* irnpartant tr: n*te that excessive reliance

on modeling. in place *{ orr-the-ground raonitoring data,

carr actually lead to glreater uncerlainty of outcornes.:7r

U nsurprisingly, er:{crrcerNent requ i renrents are clearly not

rret * a case in point is the lacl< of oversight by Holmes

SWCD and the inability ol the Ohio EPA to fully do its job

ber:ause cf pol itical i nterference.

ln the end, offsets offer a cheap shortcut. rnaking therr
attractive to polluters. but they do not actr-rally deliver

lasting results. Unfortunately, the cost of these scams

is arguably far worse than the cost o{ tried-and-1'rue

methods like technology upgrades and point source

recluctions. lnstead, with offsets and trading, pollutian

continues to be clunrped into our public waterways. the

"rrdf$s q$s is maintained and no rneaningful irnprove-

nrents result.

Summmr1;y e{z& Kecsm memda***rus
While proponents of r,vater poliuticn trading put out

lengthy" ahstract treatises r:r"r the potential of idealized

trading prografil$, the fact is that these apprcaches are

being inrpienrentetj the way that ir:dustries want them

to be: as a nrechanism to avaid pernrit compliance and

expenditures for pollution reduction.')8

As can l"re se*n in bnth the Pennsylvania and the Ohio

case str-rs{ies, water pollution trading has not inrprr:ved

water qr.rality and has allowed industries tc discharge

nrore polluti*n into our waterways. Water pollution

trading represents the rallhack of lhe Clearr Water Act

that ir-ldustry has been seeking for over 40 years, and now

nrany in the environlnental cr:mnrunily are emlrracing this

rtrarket-based approach to undermine $ur current clean

water laws"

Some trading proponents, while recognizing the potential

pitfalls cf trading, argue that the rernedy is in designing
'gocrd" water polluticn trading programs, with protec-

tive standards ancl strong verification and accountability

rneasures.'"' Sadly. this is a rraive positir:n that fails for a
number of reasr:ns" ,{s seen above and in varioLls other

current trading projects, i1 is not the environmental

i' ....ri e', { '

community that will make and irnplenrent the trading

rules. As is the case in Pennsylvania, the rules will be

left to industry. third-party lrrokers and unengaged state

agerrcies. Anci when the environnrental community tries

to use its right under the CWA to intercede in bad trading

practices" as the Chesapeake 3ay Fournda{ion did with
Brunner lsland, it will find ifself stripped of authoriiy and

without remedy.

Not surprisingly, not even the EPA is able or willing to

enforce even the minirnal water pollution trading stan-

dardsit put in place in its 20$3 trading guidance.ls'r ln that
guir{ance, ihe IPA states that it deres nct support water

pollution trading tc "conrply with existing technology-

based" pern:il limitations.'8r Tech-based limits are those

limits in a permit that a facility should be able to altain

using Best Available Technologies. Additional lirnits, called

water quality-basecl lienits, can be added into perrnits

when ter:h-based lirnits are not enough to al1ain local

water quality.'32 Accr:rding to the EPA anel trading, propo-

nents, it is only these higher, water quality-based Iimits

for rirhich point scurces should be able tc purchase cred-

its.r8:' !-lowever, with Brunner lsland. the EPA is allowing

the iacility to use credits to offset its entire nitrogen load

to the 5usquehanna River, regardless of whether those are

tech- or water qt"lalily-based.

ln addition, n*t even an ideally structured water pollutict-t

trading prograrn can remedy the inherent del'ects in the

approach. As the CWA is currently writter:, poirrt sources

are highly accolrntable {r:r their discharges. and pe rmit
compliance is easily verifiable and enl'orceable. Water

PHOTO BY U,S, CEOTOGICALSUNVEY



pi:llutir:n trading allows this transpare nl, accountable

system tc be replaced with one that makes it virtually
impossible 1'or anyone to ever properly track poirrt source

ccrnpliance; credits that these {acilities rely on are n<lt the
product of any nreasured decrease in pollutant loads frcn"l

credit-g,errerati ng agricu ltu ral sources, hut fronr com plex

nrodels filled with variables and frcm questir:nable nra*

nure transport programs that simply move poliutants
from one impaired waterway to another.

Trading adherents also ignore that the CWA does rTot

allow for water pollution trading as a rneehanisnr for point
sources tn avoid perrnit c*mpliance. The Act's pernrilting
pr"ovisions are very clear that each pnint source of pollution
rnust nreet individual permit requirernents; there are no

allowances in the Act to purchase credits in lieu of compli-
ance. While the Clean Air Act specifically alk:ws for some

degree of air emissions trading. etforts to amend the CWA
to a||ow for trading have never passed, nor should they.

Pcllution trading will not improve our waterways or pro-
tect our ccmmunities. It will not stop giant algae blooms

err keep another Toledo disaster from occurring"

People who care about rvater quality should n€ver support
water pollution trading. lnstead, rve should be taking sieps

to strengthen the Clean Water Act, Iearning from its past

successes and remedying its past i'ailures. Sonre of the

things {hat need to happen are:

. Congress needs to reaffirn'a tlrat the Clean Water
Act dses not atlow for point ssurce pollution
trading" lt must det"eat atternpts to amend the Act
to inclu<Je a trading program and prohibit states

from spending any funds r:n irnplementirrg trading
programs. This groundbreaking statute was enacted in

1972in order tc turn our waterways around" lt raoved

us flom a watelshed-baser{, ambient water quality
approach to one of individual accountability thror-rgh

a point source permitting program. Water pollution
trading is antithetical to that approach.

. Federal agencies, particularly the u. S. Depart-
rnent of Agriculture, need to stop spending
taxpayers' dollars to promote these pay-to-
pollute schernes across the country. The USDA,

and to a lesser extent the EPA. are actively funding
market based approaches to water quality control,
giving out millisns af dollars to nonprofits, industry
gralups and researchers to set up pilot progranrs and
irnplenrent pollution tradir-rg. Public furrds should nct
be used to underrnine our public trust waterways.
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State and federal gov€rnm€nts need to replace
voluntary pollution cnntrnl approaches with
mandatory measures in the nonpoint source
sector, The CWA point source contral program

has been successful because r:f accountability and

pernritting. Regulatcrs have failed to control aur
largest source of polluticn, agriculture. because nf
r:ur continued reliance on vcluntary pollutir:rr control
n'ieasures in that sector. The answer is not to move

our failed approaches to the point source industries
with water pollution trading, but to employ our

successful point source strategies - monitoring,
permitting and enforcenrent * in the agricultural
industry.

Federal agencies must fund agricultural Best
Managernent Fractices without compromising
current point source controls. People rightfully
concerned absut uncontrolled irrdusirial agriculture
pollution see trading as a way to incentivize the
adoption of BMPs on farms. But, as this report
shows, using trading as an incentive undernrines our
successful pr:int serurce contrr:l of cther industries
by allowing pernrit violators to [;uy their way irrto
polluting rnore than tlrey sliould. A better approach

wsuld be to diligerrily enforce the Clearr Water Act
against point source polluters who do not comply with
their permits. and use the monerT frcm those enferrce-

r-nent actions to fund effective farnr BMPs.

The envircnmental community needs to wake up
to the dangers of water pollution trading. These

programs are being impler,rented across the county
while the environmental comnrunity either ignores

it or actively supports it" lf you are a memher cf an

environme ntal organization, contact the staff and ask

them why it is not fighting against this irresponsible

approach to water quality. lf you work for an environ-
rnental crgarrization. get involved and take a stand

against these failing nrarket-based schemes.

Advocacy groups need to legally challenge water
pollution trading programs" Any legal advocate

who relies on the CWA to keep waterways clean and

communities safe shor.rld lie very concerned about
what water pcllution trading is doing to citizens'

ability to enforce the law against polluters. With such

trading. we are rapiclly rnoving away from the ability
to holti point sources aceountable for pernrit viclations
Lrecause pernrits have no real limits and" even rvhen

they do, it will be impossible to track the credits used

to exceed those limits.
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Bad e redit: HCIw Fcl!ution Tradxng Fails The Environment

Based on an obscure econornic theory lhat gained pronrinence in the 1960s at the Un;versity

of Chic*go, cap-and-trade was embraced by the Reagan adr"ntnistration as e replacement for
r*gulatingair ernissions. Since that time, it has gained acceptance among environmental orga-

nizations and the iargest environmental funders. Unfclrtunately, cap-and-trade can undermine

existing environrnental iaws like the Clean Water,{ct, which calls for the elinrination of pollutants

from aur water" While r:ur environmental laws nrake pollution iliegal, cap-and-trade accepts the

right cf indLislries to pay-to-pollule while paying others tnoney not to.

No Aceounting for Yaste:
lXatural Capita! r&ccountingand the Financialixatiom of Natu!'e

[.,latural capiial acco*nting ts the latest effort to f]nancialize our air, watet, forests and land by

putting a price on natltre to save it. The theory clairns that if private companies and countries

account for environmental resources used in the producti*n of other goods * accounting for
their cost to fhe environment * we can better see the sustainability of our (urrent econornic

path. But it is not the solution it appeans to be. f{stural capital accounting is plagued wiih myriad

problems. To innplenrent it requires assigning a financial value to nature, privatizing it and con'l-

rrodifying it - bringing {he e nv:ronment under econornic conlrol.

The Wea$<est Link: Prsblems andPwrils of Lir"lkir*g Carb*n &{arkets

Proponents of cap and trade increasingly seek to create a globaiiy linked carbrin market under

the false reasoning that doing so will achieve inrproved economlc efficlency and b€tte r emissions

reductions than individual markets alone, because carbon dioxide {C*r) is spread global}y

throughoul our atmosphere. Whlle prorroted as a way to reduce cari:cn ernissions, the main

drive behind linking is aconomie efficiency and cosl reduction. Focusing on eeonr:rnic concerns

downplays the real pr?ority of reducing emissions.

The Truth Ahout Offsets

Under eap-and-trade, polf uters are offened the opportunity lo "pay to pollute," t*rning decades

of environmental efforts on their head and underrnining irnprovements in environrnental health.

The linchpin of these cap-and-trad* schemes is offsets, or credits frorn outside the regulat*eJ

industry that polluters can buy in order to keep on polluting. 3ut offsets are only a fr"lrther loop-

hole and av*idanre of achieving neal, additlonal and permanent reductions.

For more Food & Water Watch r*search, visit
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lVarnn QuaLrrY
ThanrNc PnocRAMS:
AN IurnnNATroNAL
OvrnvrBw

}IINDY SEI,}TAN, SUZIE GRNEN}IAI,GH.
E1AN BnANOSKI CYJONES, AND JENNY cUrLrNC

\Vatel qualitv trading is gaining trrtction in a nrrrnber of w,atersheds

arorrrd tlre rvolld, It is a market-biised apploach that u,olks along-

side water rlrralitv regrrlation to ilrplove rvrrter r1ralih,, proridinq
flexihilih-' in hon legrlatiotrs ale rnet and poteniiallr, lorleling legtr-
latorv cornpliance and ahaternent costs. [)rrr research iderrtified 57

u,ater qualit], tradr)rg prograrns rvorldwide. Of tlrese, 26 ale irctile.
1-1 are tnder consideration ol developrnent, anrl 10 are inirctir.e or
are colrpletet{ pilots u,ith no plilns fol fnture trades. Tlre nrajorih ol
p,'ograms *'ele ]ocaied in the Llnited States. r.vith orrlv six plograri)s
e,<isting orrtsirle thc tlnited States-forrl in Arrstlalir. one in Nert
Zr:alrrnd. and orro irr Canada.

lisrtlxr; ?r{n S{rrxn
\Vater qualitv is one of the most pressing eavironmental
concerns facing urarry parts of the world today. In tlre United
States. for example, 48 percent ofasscssed rivers and streanrs,

60 pereent of assessed lakcs, re-'servoirs, and ponds, ard 6l
percent of assessed estuaries werer tlrreatened or impaired
fol their designated uses in 2006. rl signifieant number r.r'el:e

impaired b], nutrients. i

Gkrbally, apprrxirnatel-v 532 coastal areas around the s.orld
have been identiffed as erperier.rcing some fonr of eutrophica-

tiol, or nutrient overelrichment. Of these, at least 405 coastal

areas experience hyptxia (on gen depletion).2 Eutrophication
afl'ects the allilitr, of lakes. rivers, streams, and estuaries to

Fror)r orrr assessrtrent of *rese x,ater qualitv lrading prngr.anrs, lve
idcntified firc ker factors tlrat stakeholdcrs helicverl rvere inrportant
firr thc srrccesslirl irrlplt'rrrentlfion of tlreir trading Proqrarns:

r Strorrq regrrlaton an#or norr-regrrlaton. rhirers. r,-lrich lrcllrrl crc-
ate a dernand fix'q,ater rlrali6.'credits;

r lVlirrirrral potential liabitih risks to the regrrlated cornnrunity {ioni
ruereting regrlations througlr trades;

. Bobust, consistent. anil stanclardized esdmation rnethodologies for
rronpoint srxn'ce actions;

. Stirnclarclizetl tcxrls, trarrsplrent prottsses. ancl onlinc n.'qistlies tr.r

n rirriLrriz.r: trurrsitction t<rsts, on,]

I Brr).irr frrlrn local and state stakeholdels.

Ilefore gring to the expelse of developiug a u,ater tlrality irading pro-
gmlrl, \ue recommend drat the relevant lxxlies---*ithqr grxemrnentirl

or nongovemmental---ensure tliese t'actors are in pl:rce.

support aquatic Iife and provide suitable drinking u,ater. It can

also lead to the formatioa of hlpoxic ar€as or "dezrd zoiles" in
Lrkers and coastal areas such as tlre Black Sea (Eastern Europe),

Pearl River: Delta (China), the Gulf of N.{exicrr (U.S.), and the

Chesapeake Bay (tl.S.).

Sources of u,ater quality impairment are generallv divided
into trvo categnries: point sources and nonpoilt sources. Point
sources are those sources that discharge pollutants into a

waterbod-v via a discrete convev?nce suc]r as a pipe. Eramples

of point sorlrces inclrrde se\{.'age treatnrent plants rurd indus-
trtal facilities" Ilr- cor:trast, pollution from nonpoint sources

is $picallv diffuse in nature, such as agricdtur:al or urban
mnof . Bccause the precise oriein of pollution fi:om nonpoint

li) (i Stlect, Nll \d'rrshirqton. DC 20()02

Tel:202-729-7600 Ferx:202-729-7610
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sources is difficult to identifu these sources are frequentlrrnot

regulated lbr pollutarrt discharges.'l

To address the increasing occlln'ence ofeutrophication in Io-

cal waterbiidies, some goverrunent agencies are beginning to

implement nutrient caps or hmits {br sources that &scharge

nutrients in u,'atenva-vs. In so*re cases. rvater qualiq'' trading

is being proposed tn reduce the cnsts associated u'ith meet-

ing nutdent caps, as u,ell as to olTset additioral nutrient dis-

r:har ges ilrat mav r esult frorn ur:ban or agricultural productir"iiv

gr:owtlr.

lVhile sonre jurisdictions ar:e experimentirg rvith rvater qual-

it.v trzding :ls a means of redLrcillg the costs associated rvith

restoring and protecting water qualitl'; the potential elliciet-

cies from trading progl'arns cal onlv be realized il" pr:ogratrs

ar:e appr:opriately strrrctrrred and irnplernented' The prrrpose

of this brjef is to plovide an oven'ierv of r+ater quality trading

programs, orrtline the various approachcs to prugram design,

and expiore dre program design elements ilrat are irnportant

{br implernenting elTective u'ater ryralih'trading pr.ograrns. We

use sti*cholder sdisfaction, tra&ng actil'itv, and abilifi-to rneet

tLe environrnental goal as ollr lneasures lbr an efl'ective tratling

prograrn. Ilorvever, rve dn recognize that in manl'' instances

lloglarns liave not been operatilrg loru enough to adequatelv

assess progress toward ertr.irorrntental goals or the nbility of

prograrns to continue meeting these goals in the lnng term'

\'\'':x av i !i \&/,l,x.,1$ S :;xr-zz:r'ik.q$rruc; :3

\'trhter qualitv trading is a r:ralket-based instrumertt that is

gaining populariL.v as a nlechanism to crist-effectivel-v meet

rvater quali$.'goals. lt is premised orr the fact that the costs t<l

redr.rce pollution differ among individrral eulities dept'nding on

their size, locatiou, scale, m:rnagentsnt, ar"rd overall efffcielr:li
'l'rading allows solrrces u'ith high abatement costs to purchase

pollutir;ri discharge recluctions frorn sources that have knver

abaternent costs. Entities u,{th lou'er a}latement costs are able

to economicall-v lolr'er theirpollution discharges bevnncl regu-

lated or perrnitted levels, erublfirg thenr to sell their: excess

reductions to entities with higher costs. trYater qualitv trading

is most commonh, applied to nutrients (such as nitrogen and

phosphorus), hut has alsn beerr applied to tenlperature, sele-

niurn, and sedinrent.l

lVater qualitv trzding lras rnanv lbrrnulatinns. Trades between

regulatetl point sources-that is, hvo servage tr e:rtnrent plants

trading to rneet pelrnitted discharge levels-are the rnost

straightfbrv'ard. The Long Island Sound Nitrogen Creclit

Excharrge Program (Cnnnecticut. LI.S.) is an exanrple nf such

a point-to-point-sour ce trading progranl' Water quali$' trad-

ing prograris can also :rllou' tradilig lletrveen regulated pnint

sources and unregulated nonpoint sources, such trs agriculture'

'l'rading between point and nonpoint sourcrls enables point

sources *'ith high enntpliance costs to pnrchase pollrrtion r:e-

ductiol credits (also refen'ed ttl as "oflsets") Ii'our nonpoint

sources willi lor.ver pollulion reduction costs' In nrost instances,

point-sour:u: facilities at'e corttr olled b-v regrrlatorr' discharge

pennits-firr exampie, the U.S' Envixrnmental Protection

Agurc',vt National Pollutant Discharge Elirnirution S-vstem

(NPDES) llemits-n'irile rronpoint soul'ces are generallv not

controlletl h-v r:egulatorl discliargc liniits' In these $'pes of

programs, nonpoint sources are [pically' sellers of pollution

reductitxr credits and not bu-vers, since the-v are under no

regulatory obligatirxr to reduce tlieir discharge.

ln some instances, trading progr?lms are focused entirelv on

nonpoint soul:ces. In these instances, olle or brlth of the norr-

poinl soru'ces inr.'oh,ed in the trades have been regulated. F'or:

example. ihe Lake Taupn Nitrogel Trading Prograrn in Ner'v

Zealand (under developr*ent) is allocating nitrogerr dischalge

aliog,alces to all agricultur:i[ sources within tht' Lake Taupo

watershed. It will allor.v t}ern to tr:ade among each other to

nraintain crrmpliance or to eqrand pnxltrclion.

Gkfialh,, the rnajoritr' of nutrient pollution originates froru

nrxrpoir:t sources, pline\rallv agr:icultur*l s{}ur(es. In the

United S&rtes, approdrnately 82 pt:rcerrt of the nitrogen and

84 percent of the phosphonts in U.S. lakes, rivers, and es-

tuaries come {'rorn nonlrnint sources.-t \Vater qualitv tradirtg

prograrns that allorv pnilt-to-norlpoint trades rrtav therefbre

be vierved as rnechanistrrs {br ler'eraging point-source regu}a-

tow requirements to generate r-eductions from unregr,rlated

nonpoint sources. The point-to+ror:point trades also prnvide

point sources with flexibility in achievirrg their regulatorv

lirnits in a cost-effective manner, rdrile providing incentives

(in tlre form of additional reventte sl.reams fiorn credit sales)

to nonpoint sou,:ces to retluce tlieir polhrtitx loads. Over 70

percent of aetive N,atel qr.ralitv tr:arling pr'ogl:arls allorv tl'ades

betu,ee* point ar:d nor:point soulces.

$ u xv c:r {x; Wk}'ri r?. Qt,t' r-r'l'v T'xrl$lx c $ltrlc xa n'rs

In 2008, l'[RI undertook an assessttent of *'ater qualit-v

trading programs wm"ldwide. \t'e identiffed 57 progams: of

these, 26 are &ctive,{i 21 are under consideration or der'elop-

ment, nnd 10 are ir.ractive. Of the programs identified, all but

six are located in the Llnited States. (See Bor 1 fbr a discus-

sion of the re&sons u'hv lrater qualitv bading has taken off in

the United States.) The six hading plograms that are not in

s onT,o RIs0l]Rclis lIaTlTLi'l'E
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The majority o{ the rvater qualitv trading prcsralns identified b.r.

\l,'RI rrere locaied in the Urritecl States. 'f]rr.ee factors lrave hc.lpt.d

spur the prolifer*tion rif u,ater tqrrilitr, tlading pr:otrarns in tle
United Stutes:

t lncraasetl regLiutory intercst in controllingutrients &s a resuk

of increcsingoccu,rcanccs of eutrttphiarti.on andlrypffikt in Lt.S.

u;aterborLi*. In the l:te 199()s, tht enk:rrcernent o1 ttre Clean \tr/a-

ter Act'.s (C\\1{) total rn*xirnurn dail1, lord (TI,IDL) requireurent
began in earnest. As a result o[ tle euforcerrrelt o{ this pr.or,i-

sion. there rrirs ir pnrlile rntion ol' nr rlrient-based T\.1 D Ls. Pr:irrt

sources within nutrient-irnpaired TIvIDL q'atersheds ue assi{ned

perrnits, rvhich limit thri| urrtrient dischiuges to tlre $aterbcxlr,.

o 'l'lv Lt.S. Entirtnttu:ntol Pratutlkm Agenty's iliPAj uttlorsotent
of uxrter quali,ty t*xling.In 2003, f pi ,eleasetl its \\.ater Quality
Trading ?r:hct, n'hich encouraged the use of uater'glality tradinq
to achieve u,'atershed goals. )!{ore specificalll; the polin,rvas il-
telriecl to ercourirge vohutan,trar]ing proqral]ts kr facilitate the
irnpltxnerrtatiot of TII Dl,s, r'ecluce the costs of ctnnplving with
CIYA regulLAions. establish incentir,es for r.,olnntarv rednciions,
and prnrrote u,atersherl-bnsetl initiatives. (Seo EPAs "l:inal Vh-
ter Qwrlity'lkulingPoliry" amilable orrline at: lrttp:,7r;ru'rr,.epa.

srxlorvrslu.atershetlr tlading/fi nalpoho2tX)3. litrrl. ;

, Awilabilit t I of *)Denmled rttndmg to Jirwnce narket-l rused u; at e r
qmlity in.itiatitas. EPA, touether rvith thc United States Depart-
rnent o{' Agricnl trrre ( LTSDA}. encortlirgecl tlre irnpleinentation of
rvater rlualit-r, trading programs throrrgh grant funding. Three o1'

the primarv h.urding sorrrces {br developing u,ater r}rra.liir. h.ading

programs inr:lrrde El'Als lllargeted lVaterslred ()rarit and Section

l1l9 gmrrts, arrd the C'onsenatiorr Innovation (lrants Prograrn

arrtl.rorized nnrler tLe 2()()2 F'arnr Bill and lirncled thrnugh tle
tls I ).{i N irtru'll Hr:sor rrce ( lonsen,atiorr Scn'ice (U S l)i-\ R( ;S).

These grants provide the resorrrces to cover progrmi start-np
rr:sts arrd fund anv initial scoping or cornntrmication rctir.ities.

the United Str*es include the Lr*e Thupo Nitrogen Tradiug

Program (Nerv Zealand: tmder der,elopment), I{unter River
Salinii-r' Trading Scherne (Australia; active), South Nation
River \Vatershed Trading Program (Canada; actir.e), Snutlr

Creek Bubble Licensing Scherne (Australia; actil,e), N.Iuna-v-

Darling Basin Salinitr Ctedits Schene (Ausbalia; active), and
the l{or:eton Rav Nutrient Trading Sc}rerne (;Lrrstralia; under
der,eloprnent). llable 1 provides a list and brief pr:offle of the

tmding progrems e,r,aluated.

In additinn, u.e identified 13 statewide l,ater qualitv trading
guidance, policies, or rules that exist or ale in development in
the United States. These include:

r Colomdo Pollutant Tradinq Yolicv (inaotitc),

r Connecticut Water Qualitv Trading l,egislation,

r Delaware State Tratling Initiatir,es 0uuler de:t;e.lopmcnt),

r Flor{cla Water Qualitl,'liading Rules iunrlz,r" der:elopment),

. Idaho Pollutant Tr:ading Cuidance,

. Nlaryland State \I,'ater Qu:rlih'Trading Polic.y iuruler
dcwlopnwnt).

. llichigan Water Qualitv Tiading Rules,

r Mirrnesota \Vater Qualit.1.- Trading Polic_v (undn- rkt:el.oSt-

nwnt)"

r Ohio lVater: Qualitv Tradirig Rules,

r Oregon Final Iltemal I\.{ruragement Directive of \Vr*er

Qualitv Trading,

r Petnsvlvania State Water Qualit.v Trading Polioi
r Virginia Statcr l4hter Qualitr,"lfiading Rules,

r \liest Virginia Water Qualitv'Irading Guid:urce (urcbr
deceltryrrrcnt). and

o Georyi:r Wr*er Quality Trading Initiatives (untlcr drx:elop-

rnart).

{ Iom x,a nxxc 11",{'r'}, K Q ra I x'r'v Y.ha o r r* c Pnttcn r.,lxs

\Ve cornpared rvater qualih, tradinq prcgrarns akrng severr

dinrensions-policy drivers, allocation of caps, estabhlshment

of rronpoint-source llaselines, rxlnpoint-su rrce nutrient redurr
tion cnlculations, use of tradirrg ratios, rnarket structure, and

tmding activitv,. Orir cornparison is based on Iiterature lesearth
and phone inten iews rvith rvater: quality trading program rep-
resentatir.es. In addition, u,e conducted in-per:son inter-v,iews

lvith * rarietl,'of stakoholders involved with the eight tleding
programs listed below'.

r Cheny Creek Resenoir \Vatershed Phosphoms Tradirrg

Program, Colorado

. Chatlield Resenoir Tradinq Program, Colorado

r LolB Islnncl Sound Nitrogen Credit Exchange Program.

Connecticut

r Great l\.{ianri River lVatershed Tr:ading Pilot, Ohio

r Penrrsvlvaniil Water Qualih, Trading Program,

Pennsv-lvania

. Red Cedar River Nutrient Trading Pilot Program,

\tr/isconsirr

. South Nation River \4iatershed liading Pnrgram, Ont*rio,
Canada

r Lake'lbupo Nitrogen'frading llroqram, Nerv Zealand

!larr:h 2{i09 *0*r,D RES0URCIiS l\STt'It1'I;
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PnI}GSA-IU,NA}IE]...,. ST&TE/COUNTNT

rpr-YEs oF
?EADBS", Ire.tnKETifi?El

Ar:thr e t ra gram1l ? ilors

l' l unter' .Rivt'r Salir rih' Tratli rrg Stlret Lrco

,South |1ti9rr Iiiver Wattxslrerd 'lr:arling

Sr:uth Creel< Ilublile I-icensing Sclrernel

Pro{rat o

Nerv South \triiles,
Australia

Or*ariu, Cl*rrada

lierv South trtr'nles.

rtrrsir;rlia

Srxrtheastenr Austrrilia

California, U.S.

PS-PS

IIS.NPS

I'S.PS

NPS.NPS

PS-llSr'NPS Rilxeral

Erehange rrtarket

Cleerringllli-use

Clearirrghouse
(nggregate pemtit)

Bilateral

ililaterrd
&'Iurra1, -l)arling Basin S ali nitr.' Crcdits Sche'l re I

( irirsslirnti .\r'ril Fitnnel'r Tr*rLtble Loarls Plt.r'qt'iutt'

Ilear ()t:r:k"

Chatfi eld Resen oir'Iracling Prograrn'

Cl i errv C,'rerek Resewoi r \Vrrtersh ed I'h osphonrs'l-ratlin g

I)rogt'ar rr"

Lake Dillor ( Dillo:r liesen oiri litnling Progrtrnl*

Lor"rg Island Souriel Nitxtgr* Credit Exrhimge l\cgr_111"" 
..,..,.

I )elau irre Irrland Rals'

La*,el Boisr llivt:r Ef{Iuent lrading l)erneltrstration Prcrjtxi

Mitldle S rrake ll ir,r,:r l)ernolslration Prqi t;tt

llvl i n nesotil Rive r Bas i n'li'adi ng lllgratn"

Rnlrr Mrrliing'

$outher:r }lirrlesota Beet Su-qar: C--ooperative P.-u!;.o*ro.......

L*s \iegri^s \lisli

'frros ski \'illle\'

Neuse llirer Ba^siu'l btal l'litlogen Tradi n g P rr;qrtrn "

lfar-Pmnlico N utrit'nt'llracli ng Prr:glrrm *

() rcat \'1 iar n i Il ir.e r \Vrrtc rs.l rerl' l'rarli nq I'}ilot

i\lpine Chcr:se ( kxnpanl;Su{ar (lreeko

Clean \{'iier Ser:v-ices/Tualatin Ilil'er"

Pe n nsylvarril \\iaier Qu; Llitr Trlt.l i nq Prtigt a tt r 
o

Virgirria \\'uter Qr rril i tv Tlatl i r rg Prograr tt

Itetl Cedar Itir.er Nutdenll'rading P1,!1 PrcS&m"

Pragraus/lnitiatir:e* tn De*elop:ment ot' Under Consid.eftttion

Ivloreton Ilay Nutrient Tr:ndiaq Scherne

Lake T111:o {j!19*er Tr{nrg Prggrgn

Lrxr.er Ctiloratlo River Basin

Florida ll anr:hlarids E rwiron rnental Sen'ices Prnj gli
Lake Allatocina

l!Iar:'111d \l'ate r Q11J1$

lr.{rrssirchusetts Estuaries

Cnlouclo, U.S.

Colnrado, U,S. Sole-sorrrr:e ofiisetsPS.PS/NI]S

PIi-PS/NI'S

I'S-NPS

PS-PS

PS.NPS

I'S-NPS

Coloraclo. tl.S.

Cololado, U.S"

Curueelic1t, U.S,

Delarvare, {J.S.

Idrrhr:, U..S.

Idahri, U.S.

lvlinnesotri, U.S.

lVirrnesota. l..l.S.

Itlinrresota, U"S.

Nel'adrr, Ll.S.

Ir,le.r,r, Ir{exicxi, U. S.

f.;""|-t f:*.lir,-. U.S

Nr:rdr Cqolina,,U,S

?|,:1,tr,s
0Lr;9,, U,S,

Oregorr. U.S.

Pennsylr,;rnia, U.S.

\iirginia, Il.S.

Sole-sorlr ce o#'sr-ots

ltilaterrrl

Clearinglxxrse

Sole-smrrce oflsets

gitrt.r,rl

PS.I'S

PS.PS

I:'}5i-liPS

PS.}iPS

PS.PS

pS r\iill
l']S-liS1'NPS

lls-PSt'NPl

-- 
I'S-PS/NIIS

PS-NPS

PS-PSINPS

PS.PS/NPS

PS.PS,,NPS

Bilateral

-!ilaterll
Bilateral

CIeallglrouse

Clearinghorrse

(1gqegate P5lrllit]
Sole-sotrce offsets

C'learinghorrse
(llrbbte perrl!!)

Clearinghorrse

Clearinghorrse

Bilatoral

Ililateral,
Sole-source otlsets

Excliiurge uiarket

Clearinghouse/
Bilateral

Wisconsin. U.S.

Queensland, Australia

Ne.rv Zealand

Cokirado, LT.S.

! loilclil. U.5.

Georgia, U.S.

NPS-NPS

PS-PS or PS-PS/ 'tBD
N]]S

PS-NI'S

TIiI)
NPS-NPS

TBD

Bilateral

TBD

TBD

TBD

11lt)

Ir:rd-i1g Proglrylly

Pnrjer:t

rv{ar_r'!ry]. !,s _,
l\4 assaclxrsetts. U.S.

$c11116e Marke!

TI]I)
lll_xrls
I'S-NIIS

lttis{.}ilRCfis
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Charles Ri',,er Flor.r' Trading Progriun IUassaclirrsetts. U.S. PS-PS Bilrteral
l'alarnaz-oo: (]rrrr Lrrk_e Trihe Trading lniti;rtire Ivlicligan, U S. PS-NPS hJxchaugt rnrrrket

Upper Nlississippi Riverllisin l\,tirrrresota. U.S. I]S-NI'S Clearinghouse

Yermilliorr Iliver [.{innesota, U.S TIJI) .TBI)

c:tPgr:l' Fiorth Carolina" U.S. PS-NPS T}]I)
Passaig Riv_er Nerv Jersoy. LI.S. PS-PSINPS TBI)
l,rike Tahoe Nevada, U.S. hiPs-NPs TBD
Trrrckee Ilivel Wllter Qrralitr.setilernerrt Aqreenrerrt Neva<la. L,r.S PS-NPS Tllt)
Shephe:'d olrio, tJ.S. IIS.NT'S Clearinghouse

Upper Little Miarni River Basin Ohin. Li.S T'S-NPS TBI)
Portluid llradable Storrnrvater Clreciit Initiative

w{gl,.t!. tr"tyli1g
Bcar lliver

_Orcgon. *S. P,SlrS TtsD

- Oregon, U.S. TBI) TBD

TBDIdaho/Utah,{Vyoming. TBD
Ir.s.

Clear Ch'eek"

PS-PSINI]S Exchange rnarlir".t

},S-PSI Soie-source ofi'sets

B rxJd e r: Cl re ek Tr:acli n g_I_ Ilf ** i
!,:lgr{eJf,,
Cokrrado. U.S. PS-NPS Sole-sorrrce of{^sets

Upper I'laqrroketa arrd South For:k lvlaqrioketa \tr'aterslreds Iorva. U.S. NPS-NPS Bilateral
N y t| e,;1t Tr"uling Dire-c-t91]-"

Sudhrrrv River (\tr'ity,lanrl Ci,'nter)* N{assacLusetts, U.S. PS.PS Bilatr--r.rl

Clearinghouse

ilXfY*glryf e"l,.lli:i.tll1,'t**t*91i-Tll9H: Neu'Jersex l;'.S. PS-PS Bilateral

l,;*e Charnplairio Ne.rv Yo*r' l'enrxrnt. U.S" PS-PS Solo-source offsets

Fox-Wolf ilmirr \iliscorisin. U.S. PS-NPS Bilateral

Ilock River \liiscnnsin" U.S PS-NPS Bilateral

il;it: rorn"r,rt source; pg = point source; TllI) = to be detenrj*eel

{ \4urkt,'t trlx's ;rrr: tlest,rillerl irr tlre rnukt't stnrcturt, sectiolr later.

" Prograrn lras lratl at Ieast urre trarle or offsr.t.

hrtalrt rlisrlrarge.

These programs tvere selected because thev represented a
dir.,erse cross-secti on of di{ferent nrarliet structures, different
scales, differ:ent participants, different cornmodities, difl'edng
lengths of tinre since establishrnent, and diff'ering levels of
trading actir.{hi See Box 2 for brief descriptions of the nater
qualifi'trading pr'ograms that WRI selectetl frr inteniervs.

l. Policy Driyers
The pdmarv 1mlic1, d61o. 1',rr all rvater qualitv tradirrg pl ogranls

has treen the irnplementation or fbrthcoming irnplementation
of nutrient caps that lirnit pollutant discharges. In the United
States, the Clean \Vater: Act (C\tr'A) provides the fbundation
for point-source nutrient c.aps. The larv requires states to adopt

*,ater qualirv* standar ds *br various pollutants. Violation of these

standards uray result in a total maxirrurn daily load (TIVIDL)

*larch :)o{iq s 0Rt,D IE-s0l]RC];s l\sTrT{iTE
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Cherry Creek and Chatfteld Reservoir Trading
Prcgrams, Colorado, U.S.

The ()Ler'q'(lreek arrd Ch.rtfieltl resen'rrirs rre lxith srrlrject to u stitie-

iurposed lbtal Maximum Anrual lratl (T\'IAL,) that lirnits the amoult

of plrospluirus tlrrtt t:an ixr distlrrrge,l irrto tht'r't'st'n'ttir bv l:oth point

anJ nonpoirrt sources. Tliere are five point sources that dischalge trr

the, Chern,Creek reservoir arrd l2 poirrt sourcos that discha^rge to lhe

Chatffelil resen'oir. Ttr ineet slxirt terrn credit dt,rnancl (ftrr err;unple,

npsr-t c{rndlti(xrs at l lreatnient faciliir that tiutse thc f)cilit.r'to exteerl

its pr'r'rnitr. rr'qrrlirLt d poini srtutet:s iue iJltlt'trl to prrlthast'erttlits

fninr other rc$rlaterl poitt sources or fiom the \\'atershed Autlxlrities'

Resi:n'e Fund r.vliich has established long-tenrt credit-gcnt:r'ating 1>roi-

ccts. Fur credits leeded to of*;ert rrew or expandirrg flacrilities. facilities

rnnst generate credits throuth the implementation of urban nonpoint

sr:ulctr projr:cls that redlrce phosphtxrs Ioads tr thr: r'r:selvoir' \\''hik:

rnost::egulrtted fat:ilities hi*'e lieerr discharyl*g belorv tlreir *llou'able

krrrds, a ferr.'trades irave occurt'ed: lixrr trades in Clierrv Creek;rntl

sr.rtn tritrlrs irr (l!rat{itld.

Lang Island Sound Nitrogen Creclit Itrxchange Program,
Connecticut, U.S.

In 201)I a'flv{Dl for dissolved oq,'ger} \i'as irnplernented for tlie

Long Isllnd Sorrnri. As t resrtlt, poit'tt sorlrces nere given c;ips lbr

total nitrogen disc'harges: in btal there are 79 point sottrcts tltirt

trade in tlie Long Island Sorrnd prog-t'xm. 'l'lte nitrogerr r:ap ,rlltra-

tiots r.verc distribuied to eltclr facilitl' depelding on discliiuge vol-

rrute, *,itlt aik:x:ations tlecrertsing even'leitr or every othel Year'. Anl'

nerv fircilities rnrrst prrrchase treclits to o#.set 1.{X} i)er('('1lt o{'thoir

discharge (thor,rglr therre har'e lxretr rm rrelv Jircilitir:s sincc incep-

tion ol the plogrnm). In 2009 the Connecticut le{islatrrre createtl i't

Nitrogen Cledit lilrr:hrrnge {NCE) that is or.erseert hy tho Nitrogen

Credit Ad..isorv Bonrd" On.e ol the principal rnles o{ tlie Nitroqerr

tlrerlit,\ch.ison'lioard is to rletelrttine tlre prir'e of a rritrogert creilit.

Clredit trading occurs orlce r,earll'alie,r tlre ckrse rtl'thc perrrrit vear.

To claie near\'12 million credits hae lieetr borrght and sold on the

NCIII fol n total l,alue ol neilrlr,' .$l]0 rnillion.

being devc,lopeel fcrr the water'bodp A TII'{DL delines the

n:Lyimurr amount of a pollutant tht* can be discharged into a

r.r,atel'lxxlr', vet stiil maintain rlater qualit.v stantlaids. I)uring

tlie'I'N'IDL development pr'ocessl pollutrurt loads rue allocatt:cl

aruorl!{ t}re various sources in a u'aters}rccl (point and norytoint),

so that w.ater qualitr,'standards can be rrtet. The pollutant limit

allocated tn pnilt sources under a TI'IDL, or "rvasteload aI-

location," fbr:ns the basis of a vtater qualit,v-based effluent

limit that is placed in a regulated {acilitvt N}'}DES penrrit'
'l'hese perrrit limits----or threat nf per:nit linrits-have driven

tlre developnrent ol'a large number of *ater qtrality trading

progr?ms in the t,tnited States.

Great *Iiami Water Quality Credit Trading Pt:ogram,

Ohio. U.S.

A TMDL is in place lirr one of iliree suhu'rrtersheds in dre Great

lIiami. rrnd TMI)I.,s arc rtndtrr de"r'elopment k;l the t'ernaininq trvo

Tlie TMDLs are expet:ted to r"esult in strict plxrsplionrs dischuge

limits for regr:laied frrcililies. Tlie (I'eat \{iuiil pilot hegan in 2006

anii seeks to ens)uraqe facilities under threai ol regulation tr:r he earlv

actors bv pun:lursing piiosphorus creclits belolepernit iirnits are

enacted. The \\iater Conseu'*tior Subdistrict ol the lliarui Conset'-

ranrv Disirilt hus lerl tl,,'pikrt anr.l actrxl as a clerll li,tnk or elear-

irrgltrttse. The cretlit Itittrk r,'us capitalizetl t'itlt tntxlev l)rrrn qrants

as we]l as ntoney lrt;ii.r poittl. soulcr,rs rvishing to pruchase cre&ts.To

obtain credits" tire l\'Ii:irni Conselancy District issued a request for

pnrposais to qeler*te r.rgricultural credits. Soil and \Vlter (lon-ter-u'a-

tkrn Distr-irls in the iu'r:;r n'rxker] rryith fiumers to submit *pplications

*or cretlit geleration.. Q11g1: lpplic*tiolrs were recei.ved. tlrc li'liiLrli

Consen *nc-v District held l revelse utrctiotr to stlect antl {irxl t}xrse

,rpplications that providtxl the greatest phr:lsphonrs rr':drrcliorrs at the

least cost. Credits lvere then alloczried to investors based orr their iui-

ti:rl investnrert ilmonnt. "l'o tlirte. tlrt' Il'liami C()rtst'n'ilr)c'v Distlict lras

held four xrurds af reverse aucfions to plrclli*e phosphorus crediis.

A totili of 50 pxrjecls hu,e beeri furxled, w'it.h pavments krirLlitg

.$9C3,069" 'fhr: pr:oiects hirve prothrced 324 t.nls in phosl;horrrs retirtc-

tit*s. iHnll. D. antl S. llippensteel. 2008. "llenefiis atrd Obst*cles to

Tlrdilg." {ITIC \rltrks}rtlp, Tlr4', Ohio.)

Pennsvlvania Water: Qualitv Trading Program,
Pennsylvania, U.S,

[:nder tlrt (ilrt's;rpt'rrke B;tr',lqrct'tttcrtt, Pt'tilrsr.,lrattiit rrrttst rt'dttt'c'

uilrngerr and phosplrrtnrs loatlc to the Ohesapenke Ba1'hr'2{}l{.}. or

* 'llld DI. will be de,icloped l"nr the '"vatershed. Ileginning in l() 1 0.

Penrsvlvinia plans to issue nitrogert and phosplrorus discharge lirnits

lor pernritted facilities. These perrnit linrits u'ill alTer:t 183 pennitleci

disc'lrargerx in Perursvlvati*'.r Potorniic anrl Strsqrreltarrna u'atersheds.

Irr addiiion. terv and erpanding tacilities of ant'size r.'i.'ill be reEiired

to ollisct 100 Ircrccnt of nitrogen trrd phosphorrrs di.r:harges.

Local and regiornl pollution caps have been the driver for

trading in other countries as well as I'or sorne of the h'ading pro-

grarns in the Urrited States. Linder tlre Resource l{anag;ernent

Act. rvhich grants regional govemmernts irr Neu'Zealand t}e
authority to make resourc,er rnan*geruent decisions, the \trraikato

Regkrnal Council has irnposed nitroqen disc'liarge caps orr all

soulces in the Lake Taupocatchment. The Provincial N{inistrl

of Environment (L'IOE) guidelines are the ddler for the South

Nation River' lVatershed Tiading Program ir r Ontario" Canada.

N{OE is r:esponsible for: vvater qualltv ard sewage tr:eatment

plant licensir:g in Ontar:io. It stipulates tlrat if rv:rter: qualitv

!lrrr:h 10lt1 S{,)RI. I) RESOIIRC};S I\iTITTJ .II:
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In rrnticipation of these permit lin'lits. Pennsvlvani* issuerl u.ater
quulitt tradilrg guiclarrr.e irr 2(X)6. Penrrsrharrias guirllrrce rllori,,s

Irlr point-to-poirrt and poini-to-lonpoint tratlt,s. Trr dah, five
pr.lirrt-to-norrpoiut trades hat,e been compl.erteel and uppr.r,rvcd

tlumgh the acturLl exch*nqe ol cledits s,ill rrot take plrrce uutil
20I0 when pelnit limits ille in place. trIost o1'tlre nitro.{t n iiutl
phosphoms credits generaterd thus flrr have been generated
thror.r,lh uliunlre export prujects rlhere tlre laudortut,r'irgrees to
export manlrr(: generatetl r,rr lris or lrer lglicrrltrrlirl operation to
riutrient-ptror abanrktried rnine l*nds. Penrisylvania is stlueturecl
as an erchangt. rnarLet s'here crt,tlit plic.es arc deterurirred bv the
nirrrket. ll&ile Perrnsfvania has irnplenieatcd an onlite urarket-
place fu facilitate trutles, *ll trades to rlate lr;n,e beeu transiLeterl

throuqh privrite bilateral rregotiatiorrs.

Red Cedar lliver Trading Program, lVisconsin, U.S.

The Cig of Crrrnberlarrd rvastewater treiltnrent fiiciliry* frlcerl a tot.il
phosphorus lirnit of'l mgr'l and elected to mr,et this crp thl'ouqh tra(l-
irrg with agricultulal lonpoint sources. Tlie Citl'of C-'unrberland was

required to obtain 4,4([ porrnds o{:phosphr:ms creclits prrr lear in
order to rneret its disdrarge penrrit. The Cil'of Clunrberllrrd 'uvorkccl
with the Barron Counq, Land Consen atiol Distlict to identify' and

enroll fm'mers th*t,,vere rvilling to generate plx:lsphoms ledlrctkrns
through the irrrplelnentttion of no-till or corrseru;rtion tillagt'prrrctices
on iheir r.rperalions ftrr a perirxl of three r,eus. The credit p*1.ments

tlrrrt participr,rtirrg lirrrners rec,eir.e liom the Clit-v of Currrlrerland :u:e

equal to the incentive p:wrnents dre-,y rvould have receir..ed from
the fi:cleral cost-shilre pro{rirnls. The nurnbel nf credits g{}ncrate{i

tlnough tlrese practices lras been pre-dertennined usirrg averirge soil.

k:ss vah:es arxl soil phosphor"us concentratiom. The ffrst tnules took
plrrce in 2001, and tlr date there har,e been eight rounds oltcrrxlit
purchases.

{uidelines are exceeded, then no new pollutant discharge is

alloued in a rv-atershed.T

In Austr:alia, the Hunter River: Salinity Tradilg Scheme in
Neu' South Wales is driven by saliniw* concelr)s for the Hnntel
Ril'er. lir atldress these concerns, the Nerv South l\,ales En*
virrrnmental Protection Agenc.-r, (NSIV EPA) set a nurleric
salinitr,'goal for the river, w'ith the major poi11t sources holding
an Environmental Protection License to discharge.s Similarly.,

NSW EPA created a total pollutant Ioad lirnit fnr nutdents in
Sriuth Creek and allor.ved the affected sewage treatment pLurts

to trade in order to stay w'ithin that limit.e

South Nation Total Phosphorus ilIanagement Program,
Ontarioo Canada

The Souih Naliorr (jonsen.ation Assrriation (SNCAt rurrs a plrosllhtt
rons rrlanagernent prngranr tlrat allorvs 1.5 municipal and tn'n ildus-
tdal dair1. uasto'water treatrnent plarrts to compiv ,"r,{tlr fetlerirl Lr;rcl

Iimils for the Sorrth Niltion River: frntlel the "Policv,2" requirernent
estahlishrxi by the Canadian Ministry of tlre Enr.,irorrrnent, no nelv
construcfiou that coukl increllse tot,rl piulsphorous discharge rlralr oc-

cur because the South Nation lliver e*ceetls uater qu*litr a&leiines.

SNCA has established a Clt-,an \(atur Cbmmittee cornpris*l trf
agriculturc alrt{ pttint soltrce representatives to marrir{e tlt: Cleiur

1\irter Frurd ( Frrutl ). The Fund alkrcates rnorrev to fu'mels to pav lirr.

BI{Ps that qeuerute credits. Poinl soLrrces mav prrrchmt' cledits lrorrr

tlrt' Fur*l to o$sr't tlreir irrclt'asccl phosplxrrous tlisclrurqc. rrrd siilt,
reverrre is rrsed trr replenish tlre frrld.

Lake Taupo Tra&ng Program, Waikato, Nerv Zealand
l.,r*e Tauyr in Neri.,7.,t,aland is located in a prirnauilv nrricultnral rrarter-

shed. I-,rnder tlie Resource lv1a:ragernent Act. Erwimiirnent \l'aikato (the

n'gion*l uxrncil with re-q rlatory authorilv) lras capped the iurroult ol'ni-
trogeri errteririq ihe ltikt. Eatfi land use and hectare r:rf }uid il thtr Lrrke

Tirupo u'rtersheil uiil har.e a dtlogen discliage liniit. The lierrchrnark
(or inifial i*lorvance allncationi for *uricultural sources is ha-secl on

the averaqe rritrogeu krsses betweel 2000 and 200,1. There is a qoal

to reduce nitro{eri krsses to LLLke Taugl by 20 percent. Ilotr.er,er; tire

tlading prograrn, rvhir:ir liicuses on agricultural sources, i.s aimed at

rriaintaining wirter r1u*litv at 1001 ler.els. Aln landoniners r.r,ishing tli
increase tlx:il nitrogen discharge u,ill need to puicirirsr: allou'ancos {n:rn

otherr laritkirrners il the vraterslrecl. ;\ sep*ratr. fund, The L.,akc Taupo

Protectirxr Tmst, has the miuxlale kl achieve the penlanent 20 percent

rethction in nihogen entering the lake. Thev are likefv to achieve dris

tlrxuglr it rrri-r of latxl letilerrrent, liurd culrr.elsiorr, irnd purclrirslng

al.k>rv'lnces tlut resrrli iu pelrnurerrl rrrluctirrns of nitrogen. Tlre Lirke

Taulxi proglarrr hx berxr urrder der.elnprnent for the ptrst 7.1'ears and

rvill allow tladine onre agriculturirl sources har.e helr benchmarked.

2. Allocation of Water Quality Caps
Once a watershed r*ater qualitv cap has been erstablished, the

cap has to be allocated among aII regulated entities. Pollutrmt
caps for point sour:ces are generall-v allocatecl based on regula-

torv numeric elYluent concentration limits for a giren pollutant.
To facilikrte trading, efffuent pollutant concentration limits .lre
often trarslated into an annual discharge limit expressed as a

Lrnit of rnass over time (for example, pounds per year). The nn-

nual discharge lirnit is based on the numeric e{Iluent corrcentra-

tion limit and an ann ual facility {lou, xllume. In rnan}, instances,

the llow, volume used to detemrine tlle anrural discharge limit
is equal to the faciliqris amrual a1.,erage design florv. A selvage

llar.lt ::{i{ig S0liI.D RISOllRCt-q INSTI'I1] ?}i
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treatment plant, {br e.xanrp}e, tlrat }ras arl anilLlal disc'harge lirnit

based on a nitrogetl collceilh'atioll of {i rn$l and a design flolr'of

?0 million gallons per day (mgd) rrculd be allou'ed to discharge

a total ol 365,292 pounds of nitrogen ;:err'1'ear.rt)

Bccausc most fischarge limits iue allocirted based on design

rirther thiur ac'tual {lows, rnatrv poilt sources hal'e nnt been in

danger of exceeding their petmitted limit in the short term, as

thev operate below tlreir maximurn capaci8r In our erample' il
il treatnrerrt plant has a currertt flow of 1'1 mgd and a currelrt ni-

tr ogen toucentration of I mg/I, it w'ould discharge approximrrtely

3i10.939 pountls of nihagen pe,r -vear-u&ich is unde r its a*nud

discharge lirnit of 365,292 pounds of nitrogen per l€ar (a limit

thatw,as basecl on design llorvol20 mgd and anituogeir troncentra-

tion tirnitof6 mfl). In manyr.rater: qualiry- tradingproguuns (for:

erample. Cherrr.' Creek and Chat&eld Resexvoir hading progmm s

in Colorado, U.S.). increases in urban grri*'th-t'hich translat<-r

to greater florv rates-is the rnain factor threatening the.rbililv

of sex,age k<latment pliurts trr rneet their disc'ha:ge lilrits.

ln some cases. such :rs tlte South Creek Bubble Licensing

Scherne and'l'ar- Pam lico Nutrient Trading l?r:ograrr. the point

sources involvecl must mcet the caP iri agglegate, and there is

no:rllociltion to the indir.idu:rl sources. This hpe of r,oluntary

grouping of point sources for the purpo$e o{ meeting a cap is

gc*exrllv re{'erred to as a "trading association"' These associa-

uions often consist of multiple facilities grorr;:ed togtlther under:

a single ag5;regate permit an<l are generallv free to choose

rvhatever means 1|16,y prefi:r to achieve the cap.

However; many r.l'ater qualih'trading progralns h:rve not l,et

allocated u,ater qu;rlitv cilPs for tLre pollutants of concem to

the regulatetl sources. For exaruple, the l'Iidrile Snake River

I)emo*stration Pr:oject in ldaho u'as devcloped in ;rnticip:ttion

of a TN'lDL for phosphorus. but the Til'II)L has -vet to he final-

ized. As a result, point soulce regulator-r'caps for phosphorus

hiu.'e not lleen en:rcted or alklcattld. Other active programs

rt-here there has been no irlltrcation of intlividu{ caps to sources

include the Lou'el Boise River SffluentTiading Demonstration

Project and the Great Miami River \Vatershed Trading Pilot.

Iil additiorq rnarw of the prograElls urtder der'elopment are also

arvaiting finalization of a TIIDL or reler,'ant legislation and./or

allocation of'rvater qualiq,'caps. Until these caps are allocated,

trading is unlikely to occur'.

3. Bstablishment of Nonpoint Source Baselines

As nonpoint sources are |,pically not regultrted, their baseline

nutrient disc'harges have to Irc established befbre tltev are able

to gerrerate nnd hade any nutdertt reductiorr credits' Estab-

lishing baselines is critr'cal to etrsure that credits generated by

nonpoint sources are "atlditional" w'ater qualiq" improraments

thrrt rvould not other:w'ise have talien place' l'or agricLrltural

noripoint sources, haselines are frequentl-v either a cut-off

date for eligible activities that reduce polluhlt loadings-for

example. a pr'ogram nright stipulate that no practices installed

bt'fore 2007 are eligible to gener:ate cre&ts----or a perfonnance

standa:rl, u,here a program miglrt stipr:late that a farm must

implement a certain suite of practices or achieve a celtrin level of

ervimmnental perfortlance be{'ore the.y are eligillle to gerrerato

cre&ts. \'irginiil, fol exarnple, established il per{rxrn:urce-trased

baseline for agricrrlture requiring {ianrier:s to implement riparian

bulfels, streambar* fetrcirg, cover cxrps, artd rro-till agicultule

before subsequerrt activities t!*t reduce pollutiein are eligitrle

to generate credits tlat can he used in Virginia'.s trading prtr
grarn. Sinrilarl-r,; the L{aryland prograrn {under der"elopnlent) is

cnnsidering a performance-based baseline for agdcultLrre that is

expressecl as a r:u:nedc per aere nufuient ioad that a larm must

achieve lrfbre lrcing able to generate credits. In the Lake Thupo

Nitrogen Tradirrg Progrant, nitrogSen discharge pennits rt'ill he

allocated tc each Innn based on their highest alnual discharge

betrr,een Jull, 263, and ]ule 2{X)5. Choosing the highest lear'

during this periocl allorvs for the vari:rtkxr in uikgen discharges

related to lveathel condilions ttl be taken into account'

4. Ncnpoint-source Nutrient Loss and Reductions
Cnlculations
Becanse cun ent nutrient losses and thus reductious in nutrient

Iosses {i'orn nonpoint sources are difEcult to measure, program

designers have to identifv the rneasurement or estimation ap-

proach theyvl'ill use to determine the nutrient losses and reduc-

tions lrom these sources. Three commotl ilpprollches arei

t Direct messurement through monitoring. This ap-

proach uscs direct measurenlents based on in-field

sanrples to deler:n:ile the riutrient r:eductions tlrat r:esult

lrom the implernentation of a contnrl rneasure. \tr&ile this

approach is potentially the most accurate, it is also costly

and is riot readil-v applicallle to zrll soulces of nutrients or

actions that reduce mrtrient losses. The difluse nature of
agricultural mrtrient pollutiorr rnetuts tirat most agricul-

tural best rnanagement practices (BltPs) are not readil-v

monitored. The Chatfield Reservoir Tracling Prograru in

Cnlorado requires regulated point sotrrces to rnolritor the

per{om.rance ol the practices impler:rented to offset their

nutrient discharge. The initial estirnated nurnber of cred-

its that the pr:oject receives is then adjusted up or donT r

once mcnitoring data is available' Tlre Low'er Roise River

SORI.D RfiS('I,IRCTS IN-lTITIi TE
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Eflluent Trading Dernor,rstration Project (Idaho, U.S.)

dnes not require monitoring, but prnvides incentives

to directlv measur€ nutrient reductions I'r.om BMPs ou
in:igated lxrds bv Iorvering the uncer:tainty ratio (see the
turding ratio section) and thus the discount rate applied
to reductions li:om molitored projects.

c Site-specific cal.culatiorw. This approach uses established
calculation nrethodologies to estinrate nutrierrt losses and

reductions {'roin nonpoint sources, taking into account

site-specific variables such as soil type, slope, and fertilizer
applicrtion rate. The Pennsr.,lr.ania trkrter Qualitl' Trad-
ing Program, N{ary.,land Water Quality T'r.adirg Purgram,

Great Miami River \t'atershed Trading Pjlot, Gtrn [,ake

Tribe Trading Initiative, and Lake Taupo Nitrogen Trad-
ing Program use this approach for estimating reductions.

Some examples of tools that have been dereloped to es-

tiruate on-farrn iosses and reductions include the OVER-
SEER@II progmm in l{ew Zealand, the Nitrogen Trading
Ttxrl, the Region 5 rnodel. and WRI's NutrientNet iri the

Llnited States (see Box 3). Site-speciftc calculations are

ti.lrically rnore accurate than pre-determined ler.els of
mrtrient discharges (described belou,).

t ?re-rletermhwd ruttrient recluctions for'yractices re-
gard.less of lacation or ather site-specifrc chsracte,ristics.
This apploach a^ssigns a pre-detenrrined reduction cre&t
for each practice based on an estimated iil,,erage nutrielt
reduction. These credit values are generallv derircd from
scientific literatue or r.vatershedlevel modeling arrd do

not change across the watershed or reginn. The Red Cedar

River Nutrient Trading Pilot Prograrn, for example, uses

ilrerage erosion lates and phosphoms soii concentrations

to assign a phosphorus reduction of'12 pounds per acl'e per
l,ear lbr converting lrorn conr.entional tillage to no-till:urd
8 poulds per acre per l'er for conerting to consenatioir

tillage. The South Nation River \4/irtershed Trading Prn-

grarn and \trginia \4/r*er Qualiry Trading Program also use

this :rpproach. This is al appealing approard bec:rusc it is
sirryile to adrninisteq and nonpoint source gener:ltors htorv
in advance the reductions the.y can achieve for implement-
irig a practice. Hou,erer, it reduces tlrc abilitr.'to urpitalize
on the bioplrr.sical heterogeneih within il u,atershed, rvhich
limits the abilih'of a tradirrg program to identi{-v the most

cost-effective actir4ties for generating nutrient r.eductions.

5. Trading fi"atios
Trading ratins are frequentl-v used to account fbr a aunber
factors ilr rvater: qualiq,'tradirg plograms such as uncertairrtv

In the United States" several tools li;rve ber-.n der.eloperl to estirnate

nut.rierrt losses fiorn tlnns for rrst.in ilrrter tlurrlin* irrxlilig prugrarns.

Nitrogen Trading Tkrcl

TLe USDA lri"s begun rleleloprnent of tlre Nitrogel Tlatling Tixrl
(N'l'l'). The NllT is arr online tool tlrat allou,s rrsers to urlcLrlab
t'hiutges irr niirogerr Lrss potentiiLl bascd orr churigt.s iri crop rniui-
*[emeat practices. Users carr rssess how vulious B\.IPs rnav alfect
tlrr rrutrit.nt losst.s lionr tlreir lju'm, anrl ealcullte tix: total nitrogr.n

retluctions tltey cau {erierirte tLrougL chiruqes in nanlrgelient ilac-
ticc's. Alth*ugh NTT is currently being develnped only lbr nitrr,luen,

tlrt' USDA iropes io adapt it to other pollutants surfi as plosplrorus
antl serlintetrt. The NTT is trrrrent]1' 11nder'der.eloprnent iurd is uot
ret i.rst.'tl in arrl traclinq progrflnls. Tlre rlenrnnstlaLion sitc c:rn hc

accessed :rt http://1 99. i33.I T5.li0lrrthvebar/.

Rcgion 5 Load Estimation Spreadshect \Iodel
'l'he ti.S, llPA Regiorr 5 spreadsheet rrrodel estinrntes polhrtant
reductions for (a,i sedirnort; {lr) sediurent-bonre phosphonrs anrl

nitrngen: k) leedlot nrnofl and (d) conrrrren:ial li:*ilizer, pes-

ticides. and lrarlllre ntilizirtiol. Unlike tl-re Nfi, u,hir:h is lxrsed

on a dr,rauric ficld-level rnodel. the Region 5 urodel is based ori

f.:unlevel data inprrts coupled w,ith static eqrriitions that r:haracter-

ize relirtionships hhreen fie'lclJevel pr"actices and rrrrtrient losses.

\tr'lrile Itegior 5 h;u irclrrorvledged the lirnitiitions r:f its tool. it rloes

provide a rrnifirrrn s-vstern nl estirriating relative pollrrtant loads. 'lllio

llegion 5 rnodel is tlre stan&trd used in the Miclrigal trading nrles

lor estirrraHrrg rroupnirrt sorrrce redrrctions and is also rrsed irr the

Great L{iami \\ratershed Tradinq Pikrt. ilhe slrreadsheet model r:an

bc lorrrrd al lrttp://it.tctririech-tfx.r.orrr./sieplr.

NutrientNet
NutdextNet is an online applicatin* developed l:-v tlrr-. \\blitl
Resoulces Lrstitnte thai can be used to estirnate nonpoint source

retluctions lionr agricultrrrc. Uke tlte Region 5 Loarl llstirnatiorr
Sprendslreet Model, NltrientNet estimates nitrogen, phospho-

rus. and sedirrrent losses lrom larnrs using funrlevel datl !rrprrts.

Unlike the N'l-f ruodel and the Region 5 mnrle}, NutrientNet
irpplics progranr-appropriate deliven firctors and tradirrg lalios to
the edee-ol-field losses a.ud leductions iu orrler to cdcrrlate the

at'trrJ nrirrrber o['cn'r]its gt'nerated tlrrorrgh tlie irrrplerncrrtation

ol best nranagenrent practices. N rrt rient Net culculatirin trxrls hirr.e

heert rler"rtlopctl lirr tlm I\..nnsvh,ania, \,liuvliurtl, \l/t"st \J!r.qinia. Lrnd

Kll:urrlz,lo trading pnrgralrrs. NrrtrierrtNct c:ur lru filurtl ;rt rrxrri
nutrier rtnet.tlrg.

i* reduction estimates (particularll, frrr nonpr:int-source redllc-
tions), creating equivalency among multiple pollutants, ensur-
ing or.erall r,vater qualih:'henefits, accounting lbr the efl'ects of
rrutrient transport, and mitigating burer risks. Trading ratios
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arc applied to the estirnated nutrie[t reductions to determine

the saleable reduction r:redit, For it:stance, a 9: I trading ratio

means tlmt an er:titr' needs to pur:chase tllo pounds o{:pollutant

reductions to olTset overy ponnd they discharge above their

reguiatory lin it. Belorv are the tlpes r:f ratios that are trsed in

rvater: qualiq.' tradilg programs:

. Delixery rstio. Delivew t'atios (also callcd "attenuation

factors") are ratios applied to poirit antl nonpnint-sottrce

pollutant reductions to account for pollrrtant losses/at-

tcmratiorr durirrg transport in a r.vatershed. Unlike carborr

rnarkets, rvhere the lociltion tlf pollutant disc'harges are

not generall-v rinportant, location is importaurt in water

qualitv rnarkets. Phvsical, chemical, and l:tiologic*l pr>
cesses ciln dirninish the effect of snme pollutants-such

as nutrients-as thev rnole clotlinstreatn. A pourrd of rri-

trngerr or: phosphorus reduced futther upstreant frnm the

point of concerrr often has a smaller rlater clurrlity benefit

than a pound of nitrogen or phosphorus reduced closer

to the poirrt of concern. Sirnilarlv, a poulrd of t'eductiorl

close to a point of cotrcem-such as a dead zolle*canl

have a greater u,ater qualit-v berre{it tha.rt an upstr:eant

r:erduction occuning several rniles fiom the poirrt of c,on-

cerr, In u,:*er qualitl'- tracling i)rogt?ms. delivery rirtitts

are usecl to estirnale the perr:eutage of lrrtr:ients ar-rcl

sedinrent ultimatell'delivcred to a x'ater:bodv fiom a pzu'

ticrrlar location within the rvatershed-strch as ir llurrt or

seu?ge treahuent pLurt discharger pipe-and the percent-

age that is "lost" or "attenuatecl" duritg translxrrtation'

&pllong a rielivery r:atio helps ensult equivalency be-

hveen the u,:*er qualitr effect of a puchased credit and

the purc,lraser's rurkient discharge at tlre point of concern.

this mair-rtains the environrnental integriqv of the w'ater

qualiqv trading program rurd provides fimgihilifi'behrcen

credits. Dcspite the iuportance of equir,alencY, mall-v

of the pngrarns sun'eved by 1YRI did not use delir'erv

ratios. One reason for tlris omission was the difIcul['in
deternrirring an apprnpriate ratio. Most delil'en'ratios ate

detenrrined usirrg a lvatershed firte and tnursport rriodel.r2

This is ofien beyoncl the capability of manv programs due

to the funding nnd trtaowledge neecled tri create such wa-

tershed rnodels. The Clresr,rpeake lla-l' \'Vatershed N'lodel,

developed and rnaintained b;' the Li'S' Ewironmental Ptrl-

tection Agency, models rxrtrient losstls :rnd tr:ansport frorn

or,er 300 subu'atersheds to the moutlt of the Chesapeake

8a1,. All of the Chesapeake Bav state watcr qualitl'' trading

prograrns-Pennslilrania, Virpnia, llarvland and \l'est

Yirginia-r-rse these model-derirad delirew factors, ap-

ply.ing them to point source and rlonpoint source l:utrient

discharges. the N'limresota River Basin Tra&ng Program

also uses *od6l-dsrived delirery factor:s to colvert reduc-

Lions into "Jordan 'l'ratling tlnits." s'hich account for the

attenuation of phosphorus lrom l'arious poilts rvithin the

wi*er:shed to a monitoring point in jordal, Ivlinnesota.

, Uncertuinty mtio. Llncertrin8 ratios are used by ll'ater

qualit-v trrrding programs to compensate ftrr tr*'o factors:

(1) random variabilitv in rveathel antl other environmen-

tal factors that affect the elHcacy of pollution reduc-

tion me*sures (especialf'for nonpoint sottrces), and (2)

uncertainty regarding efEciencv values Lrsed to estimate

nonpoint-source reductions irr rlutrient losses. Uncertain-

ty ratios rnean that credit bu-vers are required to purchase

more reductions than the-v need to meet their regulatory

ohligation. Uncertaintv ratios are often set at 2:1, though

this r,'aries arnollg progrilms. \4Ie found tro irtstances

rvhere uncertaintv ratios rvere clerived based on scienti{ic

or statistical infbmratiort: rather tltese ratios'lvere gener-

all-v set ilt a value deerned suitabl-v consewatir''e, w'hile

remaining politically acceptable to stakeholders.

, Hquiualencq ratio. An eqrrivalenc,v ratio is used when

hl'<l or more pollutants :rre traeled in a markct to achieve

the sarne etx,ironmerltal result. Sorne pollutants contrib-

ute to the same enviromnental problem; however one

pollutant mav be msre potent than a*odrer at produc-

ing the effect. ;tn equir,:rlertcw ratio is needed to make

the hvo pollLrtants equivalerrt to one another" The Rahr

\{alting tlade in tr{innesota used atr erliivalencv rirtio.

Rahr Ir{altirr$s tlischarge pennit ailows it to tltoose

behl,een reducing ffve-day carbonaceous ox-r1len demand

{CBOD5). phosphorts, nitroqen, or sedirnent loads to

tLe receiving water. The tr{innesota Pollutirirr Control

Agency established equivalencv ratios behveen these I'our

pollutants. The ratios are based oIr a scientiffc assessment

of the telative impacts of tlrese pollutants on chlorophvll

ler,'els iu the river. Iror example, one pound of phosphorls

has the sarne irupact as eight pounds of CBOD5 ald one

pound of nitroge* the sarne as fottr pounds of phcispho-

rus. Rahr N.{alting chose to meet its C[}OD5 require-

murts tr-v purchasing phcsphorus of{sets'

: Retirement ratio. When retirement ratios are used, a

propor:tion of the credits are rertiree] rt'ith each trade,

resulting in net u,'ater qualit-v benefits. Retirernent ratios,

or "environmental bernefit ratios," are used to ensure
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that the program achier,es a net nater rlualitr., beneftt
beyond r.v'hat can be achieved through regulation alone.

F'or example, the llichigan Water Quality Trading Rules

stipulate a l:l.l cur,'ironmental bent'ftt ratio for point-
to-poini trades. Tlris rneans drat l0 percent of all c,retiits

generated ancl sold b-v point sources ar:e retired and

cannot be used to offset nes, loads. Sirni]arlr., Mar_vland's

program (rrnder developnrent) rvill en:plot, a five percent
retirement ratkr firr all point and nonpoint-source credits

generated.

t ltwuronceffueser-*e ratio. Ln insurance or rcsele ratio
is used to set aside a portion of all generated cr:edits into
a reserr/e pool or: insura-nce fund. A resen/e ratio is used

ir"r the Pennsr,.lvania llhter Quali$'l-r:ading Prograu and

is being cursidered in the l\'est Virginia Pntomac Water

Quality Bank and Trade Pilot as *,ell. Pennsl,lr.,iuria irp-

plies a l0 percent reserve ratio to all gener.rted credits.

These credits are he]d in a centrall_v administered credit
resen'e frrnd rurd sen/e i$ insurance for leguk*ed sources

should alv purchased credits default. In atldition, Penn-

sylr.'arria has pledged to also use the creclit reserve to o'e-
ate liquiditv in the marliet when credit supplies are lou,.

All ol sonre of these tmcling ratios are used by most trading

prograills in the United States and Canada. Of the 26 actir.e

trading prograrns in the United States, 20 pnrgrarus use some

form of trading mtio; another is considering usirrg tradinq ratios

in the future. In rnany cases the trading ratin is not clearl-v de-

fined antl actually repr:esents a stacked ratio. llhe South Nation

Rirer \liatershed Tradilg Program, for exarnple, applies a 4:1

trading ratio to all phosphoms redrrctions to compensate for
deliven'as vyell as uncertaintv factors.

6. Market Structure
Market stmcture de{ines how tmding rrill oc,cur ald tlte infi'a-
stmch.rre used to support the water qurili!,'tra&ng progranr.

The watel qualitv trading prograrns rer..iervecl by WRJ have

engaged irr the ftrllor.ring types of tratling:rl

. Rilsteral tradet. Bilateral trades are characterized hv
one-on-one legotiatirir:s rvhere a price is typicallv arrived

at through a process of balgaining and not sitrplv bv
obserr.{n1; a mar*et price. This mar*et stmcture gener-

ally has high tr:rnsaction costs. Of the 26 active trading
programs evaluated, 10 oper:ate through bilateral negotia-

tiorrs. The Viryinia \l.ater Qualih'Trading Progmrn has a

lr).'brid bilateraVc.learinghouse market shtchrre; the Tu-

alatin River progmm uses bilateral and sole-source offsets,

Sole-tource offsets. Sole-sourre olI'sets occur uihen

sources are allorved to increase nutrient disclrarge at one

point if ihev reduce their lutrjenl discharge elsewhere
(either on-site or off-site). In both crrses the rrutrient
reductiors are undertaken by the regulated entih.'. Fir.e

active programs have this rnarket stmcture, including the

Chenr Creek Resenoir: Whtershed Phosphorus Trad-

ing Pr:ogram, the Chatlield Reservoir Trading Program,

Delanare lnland Ba1,s, Taos Ski Valley; and dre lirala-
tin River Prograrn. In the Chatlield Resenoir Trading

Prcgrzm, marw of tlie trades irl-olved offset prolects thrrt

decommissioned septic systems and connected hnrnes to

a sewage treatrnent plant. The selvage treatment plant
receives credits equivalent to the total arnount of nr,rtri-

ents retired through decornmissioning the septic svstems.

Progr:ams using sole*source oflsets often involve a single

offset project tlrat can generate sufffcient credits for the

duration of one or more pennit cvcles.la

Cleartnglnuse. A clearinghouse market is one u'here a

single intermecliary links hur.ers rurd sellers of credits.

The clearinghouse converts a crmmoditl'th.lt rnay have

a variable priee-sugh as a nutrielt credit-into a rnri-

form comrnodihl The clearinghouse rnartet strucfui:e is

used by nine of the actir,e rvater qualit.v trading programs,

including the Virginia \\ater Qualitu lradnrg Program.

Regulated hcilities that leed to purchase credits prw into

a clearinghouse fund. The f'ur:d then purchases nutr:ient

r:r'edits generated fiom r:eductions achieved either lvithin
the r:egulated community or: from nonpoint soluces ouLside

the regulated commruriw*. This tlpe of nur*et stxrcture
c:ur dso be thought of as a "fee-in-lieu" srstem. A crlearing-

horrse creates a simpli{ied market tlnt regulated facilities

rnay prefer since they aroid har.ing to lu:ate and purchase

credits on their own. thereb,y low,ering their trans:lcton
costs and rnitigatirg their risk. This h.pe of mardiet struc-

ture rxrrks more elEciently w&ere there are a number of
regprlated entities and econornies of scale can lle ac'hiev'ed.

Exchange market. Arr exchange rrrarket is u,here bul.'ers

ancl sellers rneet in a public ftxum (for example, onlile)
w{th all cornmodities being equivalent and all prices tlrurs-

parent. An exch:urge is characterized by its operr informa-
tion structure and fluid transactioris behveen btwers :rnd

sellers. The hvo actir.e programs u,ith exchange rnarkets

are the llunter River Salinitv Trading Scherne and the

Pennsl,'lvania Water Qualitv Trading Pxrgrarri. Online
arar*etplaces to facilitate erc.h.tnge nrar*ets are also being
developed or cnnsidered for tlie Gun Lake Trihe Trad-
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i*q hritiative, N'Iar:vland'.s trading program, and the \!'est

\rirginia Potomac lVater Quality Bank aad Tr:ade Pilnt.

'lhird parties-such as hrokers, aggr:egators, or eredit banks

{for exanrplc, an agricultural association)-arc sometimes

considered to cnnstitute a distinct market sti:uctut:e. [Iov'eret:,

brokers, aEgregators, ancl banlis are in realit-v simply operators

witlri* the rnar*et. Regulated entities w'ho wish to purclrase

nrrtr:ieut cr cdits can contrai:t with a tlird parlv br<>ker; aggrega-

tor, or bank to itlentif, ar:d prrrchase credits on their behalf.

In practice, blrkers, aggreg*tors, artd banks have hpicall-v

rtnrked u.ithin the agricrrltr.rral seclor as an entity tlut collects

nutrient reductior.r credits antl re-sells tlrem to the regulated

point source conrmunifr Sorne progra.rns lt'here third-party"

ag{regatols or banks }rar.'e corne to the fore include the Red

Cedar River Nutrient Tnr&ng Pilot Program. Great h'Iiauri

River Watershed Tracling Pilot, Pennsl.'lvania Water Quality
Trading llrograrn, Tualatin River progr ant, alrd Alpine Cheese

CorupiurlSugar Creek trade.

Some trading pl'o!{rams cornbine elernerits of sel'eral of tltest:

rnillket stmctures. For erarnple, the \"irgiaia \trrater Qualitr'
Trading Prograrn rn'ill use a comhinatiorr of a clearluglrouse

and bilateral trades. Existing point sources that rreed to trade

to meet their cap r.vill trade rvithin the Yirginia lriutrient

Credit Exchange Association, u4ric'h is a clearilghouse ruu bv

the association of point sources. The Exchange rvill facilitate

the identification oi available point-source credits and set

credit prices. llnrvever, new or expaneling facilities under the

Virgini:r \trrater Qualitl.'Tradilg l}:ogr:am rnust obtain ol}'sets

lrorn nonpoint sourcc,s.r5 ll]hese credits must be, located and

purchased hvthe facilitv thr:ough a bilateral tr::xle. If the facilih'

is unable to locate credits, they ale giveu &e option o{ pa1,-

ing into the state \\'ater Qualiqv Inrprovernent F'und (WQIF).

1'he WQIF'rvill be atlruinistered b-v the Virgirria l)epartment

nf Blv-inrnmental Qualitri and w'ill tre tasked r.r'ith banking

rronpoint-source credits and will sell credits to point sollr'ces

that ale unahle to locate their orvn offsets for:r set fee,

As rvater qualitv trading becornes rnore u'iciespread, r.r'e can

expec:t to see a variet-v of nelri innovat-ive market structules

enlerg€!.

7. Trading Activilv
l\{ost active progranls revier,r,ed }rilve experienced at least one

tr:ade" According to the I"r.S. EI)A, in 2006 there were a total

of 236 point sour:ce facilities in the Lhrited States covered bv

pennits that allon'ed trades. Of these, 121 facilities Irad traded

at least once or,er the lile of the pemit.lrtUnfbrlunately, there

is no accumte record of the total r:umlter of trades conrpleted

each'y'ear. Nlost I"I.S. facilities that uere shos'n to hiu'e traded

at least once over the li{b of their permit had completed only

one tmde; howel'er', some have conducted man't'trades. For:

exanrple, in tlte ll'rralatin Rir''er pr:ogram, Clean Water Sen'ices

acquired temperature credits lionr 25 different farmers who

gentxated the credits bv impleurenting riparian buffers on their

prnpertl'. llhe riparianbuffer:s ale erpected to generate credits

ftrr 30 r'ears, rneaning that Cloa-n Water: Set'v'ices will not have

to actluire additional ternpcrature credits rintil 2035 or until

the regulat<1ry conditions of their perrnit clunqe. The Souther:t

llinnesota Beet Sugar Cooperative trades rt'ere similar: thev

acquircd credits fiom 256 of therir cooperative farmers irs a

condition of their per.rnit. In fact, it is erpected that in rrxrst

c'ases (especiallrv those irn'<ilr ing point-to-nonpoiut tlades) trad-

ing actir.ifv is unlikely"to he cnntinuous artd orrgoing, but rather

involve single tr:iulsactions tl:at create credit str:earns of up to I {i

\,'ears ormore.'Ihis is prel'erable, as reprlated entities are likelr'

to rvant the cert*inry- of securing credits upfrout for future com-

pliauce periods. and sellers want cnntirtuous {irnding streants

lbr: tlre li{b ol'their uater qunlity impr:overnent practiee.

0* the actir.'e trading programs, only the Long Island Sound

l{itrogen Cre&t Exchange l'rograrn i.n Connerticutand Hunter

River Salinitv ltrading Schcxre in Austr::rliir have experiencetl

continuous trading activit-v since inception. The Hunter River

Salinit-v ltrading Scheme has conducted appr:orimately 170

tr:ades since 2002, and the Long Island Sound Nitrogen Credit

Hrchange Progran"r trades nearly one millinn credits per 1rs111'.

'lllre Hur:ter: lliver and Long Island Sourd programs are the

rvater qualit-v trading proglams that corne closest to com-

rnoilitizing rvater qualitv credits. Irr large part, this is ptlssihle

because hoth of tirese i)r'ograrn$ are lirnited to tratles betrveen

regulateel point sources u,here there is c,orxiderable certaintv

il the r.'alue of the reductions and the certaintv' of deliverr of
tliose reductions. Second, these llrograms have a larye num-

ber nf regulated entities eligible to participate in the rnarket,

creating depth and {:luiditf iu the market,

lVhile many programs have experierrced at least one trade,

there are rniury that liave )et to experience anv trades. In
manr,' cases, the plogram u.as der.eloped in anticillation of a

regulatorv dliver that is not vet irr place (for exanrple, a per-

nrit discharge lirnit firr regulated sources), or the established

r:egulatorv limits did not necessitate trading (lbr example, the

regulated facilitv is alread.-v operating belorv its regulatorr'

Iimit:rnd cloes not currently need to ttade). The Gr:eat lIiami
River \Vatershed lli:ading I'ilot, the lliddle Snake River l)enr-
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onstration Project, and Loiver Boise River Eflluent Trading

I)euronstration Project are all progmnts that tr€re developed

in anticipation of a TNIDI. cLiver that has yet to be linalized.
In the Gun Lalie Tribe Ti'ading Initir*ive. the TN.IDL is in
place, but it is not sufficient to cr:eate a demand for trading
by the regulaied point sources in the rvatershed. Absent or
rveak nutrierrt regulations-rvhich in tum lead to little or no

denrand for cr:edits bv regulated soulces-are often cited b-v

experts as the foremost reason for little or no trading actil'ity
in water qualiry.' tra&ng programs.l:

tr,8$is;oNs Lr:*Nurill; Xix.xxxxrs &F $:l'tfxi{l't'Ivx
I{,ATtr n Q L.{{. I:r'1: :rI} A I} I :'l$ ytr$C X,{}.' $

I'Iuch can be leamed lrom existing and inactive trading pro-
grams, especiall,v the eleurents and conditions that Iead to
prograrns with trading activit.v and./or stakeholder perceptions

that the progmm is a viable nleans of meeting their regulaton,
ohligations. These lessoris should be considered;rnd solutions

incorporated intri ueu, ol emerginq u,ater quality t::ading pro-
glams. l'he fol]owing elements emerged frorn our analvsis as

being inportant for the development of effi:ctive x,ater qu:ilitl..

trading prograrns.18

Adulu.nk: d.tit;crs oxist fttr polltttunt rerluot:iu'n.s. \t'e found that
man-v w,ater quaiitl,'trading progmms r.r,ere der.'eloped in an-

ticipation of regulaton caps that never rnaterialized, or the

reguintory r'equirenrents u]tirnatel-v proved too u,eak (that is.

mrtrient caps lvele set at a level that did not create sufficient
dernand fol trading). As a result. these programs experiernced

little or no trading, The Lorver Boise Rivel E{fluent Trading
Dernonstlation Project is an exarnple of a r.vater qualiry, ttad-
ing program that u,as developed in anticipation ol'a TI\.IDL
that has yet to be linalizecl. The u,ater quality trading prograrr
was ffnalized in 2002 but has sat iclle fbr the past six years. In
contrast, rvater qnality trading progr:ams in the Clresapeake

Biw states (Virgfuin, Malrland. Pennsvlvania, and l(iest Vir-
ginia) are being developed in conjunetion with nen{y adopted

water qualit-r, stan*rrds. These standar ds have been translated

into nutrient linrits in point-source discharye permits. These

meaninglul nutrjent limits have meant that trades have zrh eatlv

occured in the watershed, despite these programs being rela-

tivel-v voung. C)ur r ecommendation is that before spending tlre
time and $oney to deveklp a q,ater qualih,-trading program,
ascertain rvhethel regulatoSu requirernents or voluntarl. mo-

tives are likel-v to generate the demand for creelits.

PLttentiri risks to the rcgulated crxnrrutnih.l are *deEtately atl-
dn:ssul. Because of the potential for costlv C\14 enf<rrcernent

actions lbr permit violations, regulated point soux'es in the

Unitecl States ar:e generallv risk-averse. Frequentlr.,, w-hen

faced uith regulatort limits, point source entities express a

preference tbr costlv upgrades that tbev can control, rather
tlun being exposed to risks associated rvith purchasing cr:edits

from other parties, eitlrer point or rxrnpoint source, in a trading
market. Under the C\[A, a regulated point source purchasing

credits from another regulated point sour:ce ciur transfer regu-

latow corrpliance liabilitv to the seller. Holvever; a regrrlated

point source purclrasing cre&ts fron: an unregulated nonpoint
solrrcle cannot transfer legal liabiliry This creates the risk that
a reg.rl*ed point sonrce buver u,ould be held in rtolation of
his permit should the contract v.ith the unregulated enti[,
del'ault. \l'hile the contract behveen the b,),er and seller
coultl protect the huver ffnancialll.- irr this er,ent, it does rrot

preclude enforcernent action from the regulatory agenc),, nor
the public disapprobation that goes with it. This legal realitv
malies the purchase of rronpoint-source credits too ris\., for
soure regulated sources.

Purchasing credits from nnnpoint sources also holds other
risks fbr regulated point sources. In most itrstances, regulated

facilities are lookirrg for: long-tenn supplies of credits irr order
to srrstain lrew or e.rp:rrlded operational capacig.,. Hou,ever,

the supply of nonlxlint-sor-u'ce cre&ts, especiallv those fiom
agriculhne, is lariable arrd can depend on amrual managernent

decisions nr*de b1'farrners. In rxldition, farmers are often
unable to guar:antee a supplv of credits orer a long period of
time due to the nature:urd duration of tvpical on-&lrnr nutrtent
rniuragement practicres.

1VRI identi{ied a nurnber of rvavs of addressilg this risk,
iricluding:

. Allouing and encouraging aggregators to operate
u.ithin, the merket. Aggregators are entities that pur-
chase credits (generally large quantities of nonpoint
source credits) to re-sell them to interested bu1,ers. Bv

introducing an aggegator, the direct liahility link be-

hr,een tle regulated entitr,'ar:d the unregulated nonpoint-
source entity is severed. Because an aggregator deals w-ith

large portfolios of crrefits, it can more easilv mitigate risks

associated $.ith delivery and perdrrmancer of nonpoint-
source credits. For exarnple, an aggregator might sell only
a portion of its credit portfolio and keep the remainder
in resene should one or more of the credit-generating
projects fail or are not inrplemented as promised.

t Creating creelit resen)e,s. Pennsy'hania'.s rvater qualitv
trading prograrn has created a centrall-v administered
credit reser-ve to mitigate risks for regulated burers. This

Ilarrl 2{i{iq $OR],0 Rfi SO[IRCIiS INSTI'TLTT
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cr"edit reserve effectively guararltees that a bu1'er u'ho

acts in good {'aitlr tn secure credits r"'ill be able to drar,r'

fi:orn the resen:e should his purchased u:eclits defauit at

the end of the cornplialce vear. Similar:lr,; \iirgilia's trad-

ilg statute stipulates that credits r,vill be available fronr

the state if there are shortfalls in the market or: credits

default. If a bu-ver is not able to locate ct'edits at reasol-

able slst r,r'ithia its qatershed, it can brr-v them fr:rxn the

Yiryinia \lhter Qual itr,' hnpr:overnetrt F-ur:d.

t Creating reconciliatian periads. Ilecause ser\iage treat-

ment plants ar:e sulrject to periodic "upset conditions" {for
erxarnple, unexpercterd disruptioris of tlre treatmenl pr:ocerss

from rari:rtions in temper:;rture, flort', ilnd nutlietlt con-

centr:ation levels), regulated sources eanntit predict w'ith

absolutt': certaintr,' the nuntber of credits thrx will ne,ed

to bu-r,--<rr corn'ersel-v. ltorv rnan-v the-v rnight be ablc to

sell-in a give* compliiurce lleriod. Some programs ltave

created reconciliation periods at tlie end ofthe annual

cornpliance period to allorv relryrlated facilities su{Ecient

tirne to either purchase cre&ts to make up lbr arrv short-

f'alls or place excess creclits on the nLlar*et. These reconcil-

i:rtjon periods work lrand-in-hand with the credit resetr"es.

St and a rd ize cl e sth natittns of n cn1t o irtt - s ()ilrc{: e nris sio rts ct nil
rrrlru:tknts a re dtnx'lo7tt:r/. Determining pollutant reductiorrs

firxri rioupoint sources tepreseuts a consiclerahle challenge

for rvater rlualir,r,- trading mar*ets. Gener:allri pollutant loads

and reductions fi'orrr the irnplernentation ol' rronpoint-source

pollution abatenrent measlrres att trot practical to nreasure

di:ectl-v and are. tlrereforc, erstirn;rted. It is impof.ant th*t
estir.nirtion methoriologies used to calcrrlate thtl reductions

fi'orn nonpcint sources nre defensibtre {trorn a scientilie and

regulatorv perspective.

i\'Iethodologies to estinlate the recluction in nuttient losses

frorn agriculiur al pr:actices can be titne-consuming to develop,

but rnuclr can be learned frorn the experiertces of existing and

ernerging prograrns. In the Linitcd States, sorne trading pr:o-

gmlns use spreadslteet-hased tools that irtcorporarte nationnllv

available algorithrns (lbr: exanrple, the Reviseci Uni:r,ersal Soii

Loss Equation, rvhich estimates sedimcnt Iosses from lirrms).

flhese ar:e relatir,el-v straightfont'ard to adapt to tlifferent lt'a-

tershetls. I'he Chesapeake ll:ry Program has incorporated a

set o{ long-ternl avelal{e agrtcrrlhrral loading rates and BMP

nutrierrt rernoval efffciencies irrto its u'ater:shed model. Neq'

Zealand',s Crovr.n Research Institute, AgResearch, has dtlvel-

opeel Overseer@, a mrtricnt budgetinq rnodel to facilitate tht:

estimation of nitrogen and pllosphonrs Iosses f'rom pastnral

lands. This rnodel is nrrtional itr scope, enabling it to be used

by any rv'atershed in the cou*try that ma-v propose a traditg

pr:ogram. Because of lational similar:ities in data availabilih'

and farnringpractices, estimation algor:ithms mavbe more dif-

ficult to transl'er bets,een countries, bLrt they are most likell
trarislerable w,ithin ir country

'l]rrrrtsuctir)n costs tuithin tlrc tracling pragran are min'imi:ecl.

There are lnar'!/ $,avs to streanrline the tr ading process atrd re-

duce tr:ansaction costs withil a trading program. For instance,

developing standardized Ianguage irr regulatorv complianctr

docuurelts, dra{ting nrodel corrtracts for s:rle transactions, and

streanrlining processes to eliminate unnecessary delal'-s are all

imJrortant for impnrving dre efffciency of a trading progmnl.

Identifi4ng and locating buvers and sellers rvithin the market

is one trairsaction cost commorl to manv tracling proEyarns' In

particular. point sources often find it tlilflcult to locate willing

nonpoint-source credit sellers due to bnth thin rnar:l,iets-that

is, f'elv qualifted sellers-and the urrfamiliaritv o*'tl:re non-

point source sector with tra&ng marltets. Aggregators can, in

part, reduce these h'ansacLiorr costs. Aggegrrtors are $,picallv

establishecl entities *ithin tlre nolpoint-source comnrunitl:-
lirr example, agricultur"al consultants or consen'atitxr distrlct

sta{I-and ar:e w'ell-placecl to iclontifr arrd purchase ctedits fr:orn

nonpoint sorlrce sellers ;rud resell these to poiut sources' Ily
purchasing from an al*{regator, a priint-source entih'eliminates

the need to marrage and yilice urlt\rle contr:rcts from avarietr'

of sellers, thus reclucing trarrsactiori costs for the bur'er.

'lbols such as online rna::ketplaces and regisk.v databases to track

cledits and trades czur also help reduce tr"nsaction costs ancl mav

be easil-v transferable bchveen trading pr ograms. There slrould

be littk: need to dramaticall,vchange the markeQlaces iurd reg-

istries lrchveen u,atersheds antl countries. 'Ilhe use of existing

tools that pnxide a rea&-uiade structure {irr rniu*ets and trans-

action processes ciln decrease the tirne and cost ofdeveloping,

iruplementing, and aclministering the various aspects of a tra&lg
program. In collalroration q'ith \YRI, the Pennsl'lvarria trtrhter

Qualiq'Trading Prograrn, \Vest Yirginia Potornac trI'ater Qualiq"
Bani. rurd Trade Pilot, N{an{iurcl \!'ater Qualilv'Tiading Program,

and the Gun L,ake Tril>e Trading Initiative har''e all developed

(or are developing) an online trading tool called NutrientNet

that will I'acilitate market transactions mrd the administration

of tlre watel qualitv tr:rdirig pr'ogram (see Bor 4).

Irrcreasirrg standilrdization of rvater qualiqv tradinl; programs

through the use of stald,rud tools, marketplaces, registries, iurtl

llarrl' ?i,{}!) w0RI.D tri-s(,ll11cts lN,qTlT L't'll
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credit calculations rna1, prov:ide additional benefits bevond re-
ducing transaction costs. Incr easilg standardization w,ill likel_v

hcilitate the lirture broadening of rvater qualiq,,'rnar*ets w'here

it makes sense. For example, states within dre Ches*peake Bny

(!'irginia, Pennsvlvania, il,lan'land, and West \iirginia) share

manv commonalities in their established and developing trad-
ing progrzrns, nraking it possiltle that in tho future, interrstatt:

trading qithin major basins rnav be possible.

Pn>grrttrt hru h ry-ln fittm htcal gor;et'nnrcnl . tltt. regtlatetl ct nlt /tu-
nity, anrl othe r stakelulders u;ithin the u;atershed. A stakeholder:

process that compleuents the development of a rvater qualir,"-

trading program is irnporhurt fbr suc'cessful implernentntion.

Olten the lac'k of under:standing about rv'hat x,ater qualiry'trad-

ing is-and is not---crcates nrisconceptions and telsions during
the development and implementation phase of a program. Eu:lv
educatitxr and ougoing diakltrpe witlr relevant sta}eholder:s on

trading concepts and the goals ofther trading program are nec-

essary to ensure that the del'eloprnent process mus srnootlrh'

and to create stakelxrlder bur,.in ancl support. Hovl.er.er, it is

not nc'cessiuv to "reinr.'ent the u,heel" rv-hen it corlres to com-

municating trading concepts and creating elernents of a trading

progreun-to a large extent etlucational rnaterials harc nh'eadt'

been developed or can be Imn'or.ved fi'om existing progmms.le

The success of the stakeholdeir process w'iIIfi:equurtlv depend

on the process emplol,ed and the stakelrolder personalii:ies in-
volved. Identi$in51a "trading champion" can be usel'ul in this

corrtext. A high-le.rcl elccted offfcial-{irr exurrple. a govemor
head of an erwirtrmnental agencv, or a council chairperson-
can help motir,ate other highJevel ofEcials during the eai{v
stages of developing a trading progranr. rvhile a local trading

c.harrrpiorr can generate enthusiasm for trading at the grassroots

level and help push a trading progmm lbnv-ard. \'Ianv of the

programs in the [-,:rrited States t]rat ]rave languished have not

had the support of iutportant stakelrolders. For example. rvith
the encouragement of the clirector of the Nfiehigan Olffce of
dre Great Lakes and support frorn ke-v staff members within
l'Iichigan's l)epartment of Enr.ironnrental Qnalitv ( D EQ),
l'Iichigan implemented state trading regulatiols in 2002, but
support for trading dirninislied once the dir:ector and kt)'DEQ
staff left. Subsequer"rtlli the Gun Lake Tribe Tradilg Initiative
has suflbred several set$acks irs a lesult of agency resistance

to tr:rdilrg. For this reason, bottom-up appt{}ilches are perhaps
[rore successlirl nnd easier to rnaintain or,,er time. The Great

l,{iami River \trTatershed Trading Pilnt is one that has enio.yed

considerable bu1-in at the local leri.el. rvhich has led to signift-
ciurt support for the proqrarn at the state ler,el.

The lVorld Resources Institute has created an online trading tool-
Nutrir,ntNet-that ciur ar't iu l registry. rnurkt.$lace. arrtl estimirtiorr

tool. \rrtrierrtNet lras bt't,u rlcvelupetl for tlie Cun Lake Tribe Tt'arl-

ing lrrititrtir.'e anrl tlrt" Pr^rnrsr.,h.,arria \tr'rrter Qualitv Tradirrg Progrant,

It ivill also be ir-sed to underpirr the programs in l{alLxril and\tr'est
Yirginia. NutrientNet is dr:signetl to se&r the I'ollorvine frr*etions:

. Prouitle liu'rrrels. servage treatrnerrt plants. unrl iurlrrstrial 1:lants
with tools lix' ostimating nutrient losses tlr surlirce rt aters f rom

tLeir uperr*ions:

' Provide a nrarkctplace rvhere nralkr:t pilrticipants cun identifi'
each other, and buy and sell cretlits:

o Proiide u registrv tlrat citn tlrrck tlu'vr,rlrrlre and t'"pe ol trtrlcs
*ithin ir rvatersherll lrrrl

. Plovit'le pt-rk'ntid nrirrket participurts and otht,r stakchult-lers rvitlr

background inforrnttion on nutrient tradilg.

See htlp:/,iuurr,.nr it rientnet.org lbr r r rore i n lbrrnation.

lYLltxl; Nr:xt?
lVater qualiqv issues are on the rise-there has been a four-
fold incr ease in identified hpoxic zones globalll,'in the past 12

vears-and gor.er:rments w'ill increasinglv look for nerv rvays

to deal with these problems. 'l'he prevalence oF w"ater qualiqr

trading programs has steadilv gr:ow"ll and will likelv contimre

to grow'. \tr''hile trading does not supplant regulation. it does

pr:ovide a mechanism to help r:egulated sources meet their
regulatory obligations at lor,ver costs thrur traditional command

and r:ontrol approaches, and allows ne,r.v or expanding regulated

entities to operate within uatersheds lvith nutrient caps. Over

time. there is likely to be more standaldization behveen tracl-

ing programs :rnd the infiastruchn:e that supports them. [n
additi<ln, trading pr<lctsses will become more str earnlined ar:d

e{ficient. All of these developments are good new,s for those

n'ho believe that rvater qrrality trading cirn ildeetl be :r cost-

ef'ffcient mechanisur to help rneet u,ater qualilv goals.
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Algae-fuel ing phosphorus
fouling our lakes, streams

and nitrogen pollution are
and rivers and choking the

Gutf of Mexico.

I
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XToledo drinking water / Gulf
of Mexico "Dead Zone"

D Chesapeake Bay TMDL and

litigation

n MRC "nutrient petition"
lawsuit

U Florida nutrient litigation

I EPRI / Ohio River trading
program
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n EPA 2003 Water Quality Trading Policy Statement:
. "[Water quality trading] allows one source to m€et its

regulatory obligations by using pollutant reductions
created by another source that has lower pollution control
costsi'

l*rrriii*ci reure*
:tL1"1 {t**!: i* l**{:l

r*gr,l*l*ry r*qlirllm<lr:i
EA-!!,.- r,*1 ,. f t- 'a ,1

:.; -af -:f:; a:a - :.r:l-,

Source: flectric Pcwer Research lnstitute

EWater Quality Trading Policy

{2003} "EPA believes that market-based

opproaches such os water quality trading
provide greater flexibility and have patential to
achieve water quality and enviranmental
benefits greater than would otherwise be
achieved under more traditional regulatory
approaches."

IWater Quality Trading Toolkit
(2009) "The Toolkit is intended ta facilitate
trading by providing NPDES permitting
authorities with the tools they need to facilitcte
trading and to authorize and incorporate
trading in NPDES permits" 6

Wflt*f Q**iity ?xdinq
T*i:lkli

,.\r ir!!r.11.i !_J. l. /,,
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il EPA I NRCS Partnership Asreement (2006)

. To express "mutual commitment" to trading;
coo rd i n ate p rogra rn s, su p port esta h, lish ment of

t EPA / USDA Expanded Fartnership t2013)

' To "coordinate and enhance communications
and outreach" and "collaborate on developing
tools and information resources" for
stakeholders.

*sa&i:

Unity...
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t(. trTrading is inconsistent with the CWA's framework.

ETrading gives polluters leeway to pollute by creating a

.: market for it.

tTrading is untested and results are hard to measure.

ITrading can allow "hot spots."

r, trTrading lets agriculture off the hook.

ITraditional CWA approaches can't reach agriculture.

flTrading is one potential solution if desiened well
. May enable collaborative/watershed-based solutions
. May enable lower cost progress towards standards

ETrading may help overcome political and regulatory
stalemate on phosphorus and nitrogen pollution.
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iz UWho is eligible to trade?

iililrii

tlWhat's the "cap" or "regulatory driver"?

I What's the "baseline"?

I How do you calculate "credits"?

IWhat are the compliance safeguards?

fl How does the public effectively participate? Ll

ltli:

1i Protect or improve local water quality I no hotspots

. Trading programs must meet the water quality-based goals of
the Clean Water Act and may not degrade local water quality.

2) Baselines / minimum eligibility requirements

. Trading programs should establish n'linimum performance

standards for participation (including compliance with all

existing state and federal water quality requirements).

3) Defensible and science-based credits and trade ratios

. Trading prograrns must establish defensible metrlcs for credit
calculation and verification.

12



Ll8l2016

@ 
Ot Transparency, accountability, verification

r, . Trading programs must promote accountability, transparency,
,,,t,,', accessibility,andpublicparticipation.

5) Compliance and enforcement

' Trading prograrns must include compliance and enforcement
provisions that ensure long-term success.

Trading programs must meet the goals of the Clean

Water Act and may not degrade local water quality.

CWA water quality based goals iTMDLs, WQBELs, etc)
establish the goals for the trades.

Local water quality must not be sacrificed for a trade {no
"hotspots"i. Can't use a trade to 'tause or contribute" to a

water quality violation.

Trading program should result in actual net improvement to
water quality.
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Trading programs must establish minimum performance

standards for participation iincluding compliance with
all existing state and federal water quality
requirements).

- Performance "baselines" required to generate credits

- No trading against TBELs

- No "double-dipping" by generating credits from
govern rn e nt-fu nded p ractices.

.

ffi"
wryry

!'Trading programs must establish defensible metrics for
92 credit calculation and verification.
:,:..,,, - Credit formula and trading ratias rnust account for

::.....,. uncertainty, pollutant equivalency, geographic scale and

&iiii temporalconsistency.

Tk - Program should be science-based and prontote confidence

m that credits are linked to real pollution reductions.

ffi - The prCIgram should be reviewed and revised periodically

.W to reflect best practices and new information.
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, Trading programs must promote accountability,
:; transparency, accessibility, and public participation.

Program should provide maximurn transparency and

t accessibility to the public, including compliance with all

CWA requirements for public participation.

- Programs must include mechanisms to verify that nonpoint
BMPs are installed, maintained, and performing as

predicted"

w Trading programs must include compliance and
S;t) enforcement provisions that ensure long-term success.

,,', - Trades used for CWA compliance must meet all CWA

,,,,,, standards for compliance and enforcement, including
I provision for CWA citizen suits.

- Program must ensure legal accountability for trades
1 between point and nonpoint sources.

9
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:;1111:.11.1':::'l: 3 u.s. rPA

:,,r;:.:,, . Trading Policy Statement

r,, . Water Qualitv Trading Toolkit for Permit Writers

Chesapeake "Appendix S",,a,t:, 
. ' LnesapeaKe Appenolx 5

i:r,,' tr EPRI-ORSANCO Trading Program
. http:llwqt.epri.com/

" Trading case studies

'wA WUamette Partnership's ln lt Tagether series

ffi " http://willomettepartnership.ors/in-it-taqether

* fl Chesapeake Bay Commission - Economic Study

.l,,,,,,,,.,' http:/lwww"cheshav'uslnutrienttrading'htnr

WA Chesapeake Bay Foundatian Factsheet

;t;.ll;llll ' http://www.cbf.orgldocument.doc?id=141

,l.l. I Choose Clean Water Coalition Principles

*lr':; U Congressional Hearings

) . http:lltransportation "house.govlcalendSrlgventsingle.asnx?EventlD=3
.rrlrlrlLlii 73351
:i:ii:iiiiiii

D Webcasts and webinars

' http ;/1www.wef.ore/waterquallyledlrsl

, D I'lational Network on Water Quality Trading {forthcorning}

:_0
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1.8 EXECUTIV€ $UMMARY

The Proiect Tearn of Morrlson-lvlaierle {Hel*n*, MT), Kieser & Associates, LLC (Kal*mazoo, M}},
and M J Wnlsh & Associat*s" Inc. (Downer* Gr*ve, lLi was relained by the $tate ai Montana
Department o{ Environrnental Qualily {MDHfi} ta d*velop a "b*sincss c&se" for Water Qunlily
Trading {WOT} in fulantana. Th* purpose of th* br.rsiness ease wa$ ls asse$$ viabl* mark*t
program slructures to supporl nutrlent trading in Montana in canformance with AFIM 17.3S.1701,
incorporating by refcrance, Mcniana's Folicy fcr Nutrient Trading {CIRCULAR DE0-13}. Th*
pr*mise of this study was that wastewater lreatment plant* iWWTPs) will iace treatrn*nt upgrad*
oo$l$ over the n*xt ?S years to nr*et expecled efflu*nt lirnits lor Tatal Nitragen {TN} *nd ?otal
Phosphorr:s (TFi in respsns* to Mcntana'$ new nulriant standards. Use af trading to crst-
etfectiv*ly rneet future permit lirnils for TN and TP would be affarded lhrough implementati*n o{
land-based conservation practice* in *griculture and lorestry to genelate nonpolnt ssurc* {NPS}
nulrienl cr*eiits. Thus, the busin*ss case fcr tradinE exarnined wheiher trading could provid* such
a cost-eifertive compliance alternative. ln turn, ba.sed on the prcjected lrading voh;rne and
potential cost-savings with trading, the busines$ ca$e would identify options and costs for a *ne-
tirit*-*nly MnfQ investment for developing and launching a WOT progrern {rarnework under th*
existing trading poficy.

This rep*rt presents the resuits cf the*e business case analyses by documenting m*thods"
findings and conclusions of the Froject Tearn's effarts t* id*ntify future MDHO investment op{icns
in WQT. Key elernents of the report include seclicns o* WQT demand, trading credit supply,
**rnparisons of credit denrand and supply as weil as costs, and the resulting business ease
recnrnrnendations. This Exec*{ive Surnnrary highlights rnelhndc and tindings of the ov*rall
*nalysis.

1""t WWTP Demand

Fpr assessment sf potential demand f*r WQT crediis. the Project Team examin*d lrading
cppcrtunities in the context *f spatial and temporai seales f*r r"nunicipal and industrial WISTFs in
Monian&. The assessnnent of trading dernand focused on the largest WWTFs and other {acili{i*s
with mechanical treatnient te*hnrlogy. Thrr:urgh discussions with MDEQ, demand was
represented by di{ference in curreni WWTP loads and luture laads under nutrient standards.
These foads were derived frcn"r MEE&'s DEPARTME'\'IT CIRCULAR nEQ-l24 (Monlana Bas*
hlumeric Nutrienl $tandards) and SEPAfiTMHhIT CIRCULAH DEQ-1?B {Nutrient Standards
Varianees). lf current treatrnent lechnoi*gy and buiit infrastructure riryas capable of meeting
anticipated iuiure effluent limils reflecting ths new instream standard$, the lacility was not
considered xs a potential buyer of NFS nulrienl credits. Oth*rwlse, PSs likely requiring s*me
fornr of facility upgrade were targeted {or the denrand as$essment,

Tha llnal list of dischargers with polenti*l trading demand idsntified 27 rnajrr and rninor pcintr
$ourcss that shauld lik*ly ernsider trading :o meet seaaonal {Ju[y to Septernber] nutrien{
limitations. WWfp nutrisnt ciemand was calculated f*r each diseharg* permit over four di*charge
cycl*s {2* y*ars}. Nutrient r*moval demand for each treatment plant was based on hist*rieal
perfcrrnanc* {or eNpected p*rf*rmance if an upgrade is in process} compared tc th* varia*ce
limits in tl':e regulation*, ,& flow in*reas* was assurned far each treatm*nt plant al 2 p*r**nl t*r
*ach pcrrnit *ycle. This equat*cltc approximately 0.5 percent growth per year"
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tJpgrade crsts lor all s{ th* WWTF* wer* uliimat*ly bas*d on rel*vant literatur* vaNu*s1" $uch
*a?a wera used by MDX* t* dev*htp costr for Montanfr WWTFsT thal w*re applied here. Sas*d
cn r,rari*u* nseurnptions appli**L:l* t* the &llontann $sttinq. upgrad* costs were estiralat*d f*r s,x*h
pl*nt fr:r each 5-year p*rnrit bas*d *n the nitr*gen and phosphorus v,sriarr*e lirnit* in the
regulatory Nanguage. Thece includsei faciliiy upgrade capitaland 0&fu{ essts. ln addttion, il'le n*t
pr***nt valua {l{PV) wa* als* c*lculat*d u*ir"lg a 3.3% inf}ati*n ia*tCIr ov*r a 2O-year lif* cycle.

This il,lPV *cst wa* al*c used f*r *omparis*ns ts poinl source trading e*sts" This analysis found

th&t epp'"oximat*ly $8? raitlirn dollars {in 2014 ri*llars} wi}l bc need*ej ior pnt*n?ial upgrades fcr
th* 2? WWTP6 identified to rneat varianc* l[rnits *ver the 20 years {cr wh}*h variances wi{l b*
avaii*hle.

1.* Credit Supply

&s*essrn*fit rf nulrient er*dit suppty in hdontana f**r.lsed on hyp*th*ticatr irnplernentatia* n{

cons*ruation prnctic*s in agriculture and {orestry. To a lirnited degre*, the suppiy assessrrlont
alsc examinesj TN supply thrcugh septie syslem cii**onne*tisil pr*Srarns. Sstim*t*d annuai and

s*aconai hlF$ l*ads {July-Sepi*mber eorrespcnding tc thrs period nutri*r.lt standarrjs applicati*n}
f*r TN and TP were *stimated for all the F{UC-18 watersheds in the state bassd on land c*ver,
D**igna?ed Wilderness Areas wers r*r1ol/*d frorn c*n*iderati*n ae directed by MDEA.

An ernpirical nrethod was used lo calculat* pollutant loads using ev*nt rx*&n c*nce*trati*ns

{[MCs], monthly averas* pr**ipi?alicn valc.,res, and irnp*rvi*li*n*ss per**nt cover&$e valu** p*r
lnr:el usc catagory. This meth*d pravided a vsry coarse *stirnate *f nutrlen{ l*ad* d*iivered by

surfa** runo{f for each land use f,e:egory in a wat*rst;*d. Fr*liminary l*ading calculatlons were

used har* t*: 1) es{imate {h* nonp*int load fr*rn vari*us Sand us*s ai the Llufi-i2 l*vsl; *rld, f)
as$*ss th* pctontial {cr n*npoint s*urcc credit Ec*erati*n oi nutrients {r*m liffii?*d p*rti*n*
agrieultural and forest lands sit*aied upstrearn rl WWTPs pot*ntialiy neoding t* co*siCer tra*ing.
N*npmin? $suroe l*ads wer* nranipulat*d tc dmrive nrsdits f*r rjirec{ *ornpariscir: 1r: W\AITF

ej*mand i:y a6:piyirtg a tnading rat?s *r 2:t -

tr.& C*nnpxr*x*rl at Der*and amd $uppNy

[valuxting {he viability af a M*ntana tr*dlng market wa* b*sed an: 1} lhe d*t*rminati*n of whether

there was ampl* *redit supply frnrn NPSs ts mse{ tl'r* derfiand oi FSs, and 2} whether there were

substantiat*ost savings wjth tradinS versil$ WWTP upgr*de*" Ihe c*mparisan of d*ma*d irersus

s*pply was c*nnpleted f*r th* [7 identifi*d patcr:ti*l point s*uresr identified in the d*mand
analysis that shcuid c*nsider trading. S{ th*se, only 1$ would lik*ly nealiz* ample *redit supply

considering boih Thl and TF. TN nreclits, based an tl:e nreth*dc appli*d vrere cnly predieted t*
be in short supply for two plants ba*ed on smali upstrs&m watersheds from whieh crodits coul*
be pr*ducad. TF supply w&s a *ub'stantially di{f*rxnt pi*tr:re than Tl'"I wher*by calculati*nc
susges1*ri fP shocages for 7 WWTPS even wiih lhe mo*t g*n&rsu$ crediting cc*naries *l
su [:*tantial upstr*am ]andai,c/ner participeliofi "

C*rnparisrn *f cr*dit volurne demand and supply was n*xt used tc r*rnpar* costs for WWTP

upgrad*s v&r$us agdcuiture andlor f*restry *rcdits :o doterrnine whethar there w*re ass&*iated

**cnorni* bene{its for this type c"f trading in the vari*us Mentana *eitings. Thess compari*cns
r*v**{ed th*{ there wcre slightly GVer hat{ *? the 2? point scur*es that wcuid tine* tradlnE {and then

1 "Srrlking the l}alane*: t:*:twe*s ltlulri*,nt lt**rr:v*i. fir*enh*use Cxs Errrissitxs,. I&:**iving **at*r Qualit;', and C*sts.

Wtr&p f{urrie;:t Rerrx:va} Lllraliengc ttr:6xrrL" &,{ich**} Ira}k. $*!jd tr{.*aldor;,3B };lr:*thtirrg. David Clark, A*rit
Prxm;lnik, $*c*rcher ?{.} i.ri".
: "Sasii:rr.ai*r Tr;:*lmenl pcllirrilt:l*re ant* C*st tr)illrl trt Supr*rt
$aud*rds, &{"ry 31" 200?'-.

;ln Altordirbiliry, ,{niilytis ior Water Q*alitv
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*nly fCIr TN), c*st-eff*ctive using Project T*am as*un':pticns for agriculture and forestry NPS
^-^ )it^ut uull5.

Six majcr discharg*rs and S minor dis*hargers were idenlified as having suitable cCInditi*ns far
WQf" fhese included the major dischargers ol: \S*stern $ugar eo*perative, Mis$eula, Diflpn,
Bigfork, Miles City *nd F{avre. Minor di*ehargers inc}udcd: Ellchurn Health C*re, East Helena,
Manhaltan, Conrad, k'lcntana tsehavioral He*llh, fiork*r, Lol* and Absarokee" Missoula was the
largest facitity tha{ might benefit frsm TN trades wh*re credit cos:s were 31% of upgrade c*slc.
Mil*s City would stanci to save n*arly &fi"h *r $5M nf prcj*cled upgrade costs with TN trading.
Potential nitrogen treatment savings with l'lPS crediis for ai[ 14 potential buyers rangod frcm "tr-

31% of upgrade *osts" St th* more than $23M in projeeleci upgrad* costs for {hese 14 P$s tr
meet TN limits, equivalent Tl{ trading costs were estirnatecj al $3.2M, an approxirnaie $30f\I
savings over l0 yaer*. This reflected an average of 14*1" of the eost of upgrades lor allfn*ilit*es"
NFS phnsphorus *redits were not cosl-effective for any laciliiy as credil cosl* ranged from an
estin-rated $S8-161lcrcdil ccxpared to eqirivalent uni{ upgrade costs of approximat*ly S4-
25/pound"

Oi parii*ular note f*r any potential P$/NPS trading scenari* sxamined in Montana was the
limitati*n of NFS runoff-generaled credits largely due to very low rain{allduring the criticalr*onths
o{ July t* $eptember (typic*lly <l inches}. ln sornc cases, facilities lacking trading apport*r:ities
were hcated in headwater areas wh*re there was insufficient upstream land to generate such
crediis" F*r others, beneficiaf cast diffsrer*tials between WWTP upgrad*s and NPS credits did
not exi*t. Notably in ssme se{tings with larger fa*iliti*s, the pct*ntial to obtain additional nitrogen
otf$et$ from septic syst*nr disconn*ctr, though expensive, was p*ssible and c*nsidered a
ieasible alternatrive where ll,P$ TI',J credits were in sherrt supply *r too difficrilt to *ggr*gate.
Though n*t cansidered in this study be*ause of a paucity in avaitahle research fineling* andlor
site-speeifi* details need*d icr credit calculations, wers nitrogen reductions from improv*d
irrigalion praelice managerrlen{ as a possibiliiy in select area$ where upstream irrigaticn wa*
pr**ent above a WWTF. $uch optinns would need t* be id*rrtiflsd or: a case-ta-sase basis.

Thene were certain trading options identified wh*r*by any point source considering trading might
purchase credils initially for Tlll ta pr*vide complianc* fpr one or more permit cyclee b*fore plar*t
upgrades became necessery 16 rne*t future raore stringent TltI e{f lusnt limits. Conv*nsoly, ffsrtaln
lacilit]es might consider upgrading rn earlier p*rrnit *ycles t* rnaet second or third perrnit cy*l*
nutrient largets, then use trading for a much smatler incremental l*vel o{ required r*duetions with
latter permil cycles. Such consiei*r*tions reinfarc*d a fundan'lental premise ol trading; ail potential
buyers must each carefr-rlly examin* thl*ir own particulxr ne*ds and opportunilies.

tr.4 Business Case e onsiderations and fiecomr*rendati*ns

Based on sludy tindings, the Project Tearn identi{ied that there appear*d to be a relatively }inrrited

number of potential point scurcelnonpoint source trading cpportunities in Manlana. These were
alx* like{y to be spread oul cver four permit cycles. Heslrlts of estimating treatment plant upgrade
*s$ts csmpared to costs of water quality credits producecl by *gri*ulture and forestry practices
elid, however. indicate thal purchase of *redils can off*r a lower **st of compliance f*r sorn* but
not all lreatment plants and watersheds. During the next few years th* tegulatory seh*dule {or
variances will in"lpose rnater quality irnprovement mandates on r*latively {*w plants positioned to
bene{it fr*n'l trading. &cccndingly, est*blishing a comprehensive WQT framewsrk and stat*
program to man*ge *,redit lradi*g (st:ch as a registry, fu|[ time staffing, *tc.] is n*t recommended
by th* Proj*ct T*am at this time"

That said, a relativ*ly m*de*t level*f further regulatory guidance lrrould redxce uncertainti*s and
tr*nsaction costs lo parties int*rested in credii trading, thereby boosting the *hances f*r ltlcntan*
to realize economic gains from trading. Additional guidanc* would h*lp tead to standarciization

rit



of rxetter$ such a$ crsdit calculatisns, trade latic deterrxir':a1icn, crediting-prcject verificalior"l and

porrxit n":ociificatian prccedures" This c*uld be in:portrant regulat*ry infrastrilcir".'re that tu*uld
*nhance the ability {* cornplel* sensible, e*sl-lowering tnade* ar:d nrinirnize MDCS adminlctl.ativa
hurdens" Yhe pr*speets for &r3*ntana to realize *verall ben*fits trrm WQT rnay thus be *nh*nced
thr*ugh on*-tinr* inveslments th*t provicle a reasonable opp*rtunity to help pctrentially h*nefit*d
e r*dil buyers to become a*tual buyers.

T** ?r*1*ct Team therelore rscornmends thal hdDEQ:

s Not ir':vest irr f*rmally devrl*pinE any sp*eific an:d/or prescriplive WQT program frarnewcrk
under Clfl*UL&H DEQ-I3. Rather, f\frCIHe should sirnply all*w pnint soilrces that mighl

ch*ose to trade, t* b*st dpternrine h*w they should each pr**end und*r CIRCULAFI$
DEO-12A" 128 anrl 13 absent a farmal XA1&T framework"

x Alternatively cansider limitmd investnr*nts t* write appendices t* ilHQ-13 that clariYy and
tac,ztrztate- credit calcula{i*n rxeth*ds, pr"ovide standardir*d fom:s f*r trading padicipants
and lay cut exp*ctations f*r crediting prai**t" verificatisn and aEgregatar participatio*.

* Consider limited ir:ve*lments in exp*nditures fcr p*blie *utreach andlar worksh*ps r*latecl
to DE0-13 sugg*sted appendiccs"

Ba.s*d ar: best pr,:feo*i*r:al judgmor"lt and Pr*j*et Toan: cxp*rience, ir:pien"lenta{i*n e*sts for
{hese !*ttsr ?wo reeornrne*dati*ns are *stinrate*1 t* rn2nzrvtaliy rang* fronr $1511,00n-$130,0fifi
assuming outside c*ntract*r assistance.

fiv*rafl, this lnvestrnent *trat*gy fa*ililalea u&:*t wzll likely be {imited trading thr*ugh bilaterai
*xrhangcs Lrelwesn buy*rs and s*ll*:rs anctr1*r huy*rs and aggregat*rs. lt elirninates the n**d {nr
fnrrnnl pr*#rem d*v*i*pm* ntr a*d manag*rnsnt as thes* *tremants ihat ar* alr*ady ali*wee* in ihs
*xisting trading p*l:*y" Trading lntegraXt:d into the *xistir"rg p*rr-nitr process shruld ai$o be vsithin

th* currcnt purvi*w cf perrxit writ*r*" tsuy*rx and seilers w*uld lhere{ore b*ar th* bulk *f
r**pcr'rsi!:ili?i*s f tr lrading.

l\ilDfQ investnrent at thi* tin:c i* n*t de*rned as esseniial hy the Proiect Tesm for futur* WWTP
*pplicatian and use *{ the trading poliey" &,{mEQ investrnentr in s*m* ar all *l lhe reeornmend*d
ei*rn*r.:ts will sinrply help tacilitate tnades and redus* futur* *s$t$ a$s$ciaied with transactlcns
mnd xdmini*?ratiorr of pot*ntial tredes. Fundam*n{cily, all additi*nal elements deveioped to
facilitat* trades und*r the exi*ting p*li*y, eould he doeurnent*d in appendic*s ls D[*-13, nnd
*asily int*grated int* existing fi,{nf* pr**rerr functions.



g.& truTRosue?,CIN

Th* Prn!**t T*arn of Morris*n-Maierl* {Hel*na, MT}, Kies*r &,As$aciat*s, LLC {Kalamazno, Ml},
and M J Walsh & Aseociates, lnc. {Downers Or*ve, lL} w*s retained ny rne State af M*ntenfi
Department of Hrlvironmental Quality iMeEQ) No dev*lop a "business case" {or !ffater eua{ity
Trading {WOT) in Montana. The purpase *f the business casa w*s to assess viable-market
prsgram $tructure$ !o e uppart nutrient trading in lvlontana irr conlsrmanee with AHM .lZ.g0. j ZS.l ,
incorporating by r*{erenee, Montana's Policy for" },Iutrient Tradirrg {CIRCULAR Df0-13). The
business case irrcludea ccsts for a *ne-tirne-*nly Mnf* investmeit in iaunching such a prosram"
This repart presents the businecs oese by docurrenting the analyses, findingJ and conclusicns
al lhe Fr*j**t T8&rfi'* effor"ts 1* identify futur* MSf* i6vestment-r:ptir:ns in iv*r" Such *ff*rts
included:

t ,Assessrnent of nulrient demand {?otal Phmsph*rus - ?P and T'otal l.litrogen - TN} by
municipal and industrial wastewater treatmenl plsnts {WWTps}

' Assessment of nutrient credit supply trarn implerrentat[on ol ccnssrvation practic*s in
agriculture and forestry as well as septic syst*m diseonnection prsgrams

,' Comparison of demand anci supply erediting cpportunilies ineluding comparison for costs
{i.*., trading versu$ WWTP upgrades)

The Frrj*ct Team recogniaes the iniportance nf *stablishing a business case lor nutrient trading
in h{cnlana. The functional fram*work {cr WQT prCIgrarns rJepends principally on the size of thl
mark*t. More s*phistieated prssrarns, like c*ntralel*arlnghous*s for examp{e, are most efficlent
wh*re there is substaniial mark*l demand for lradinrg *redits with m*ltipfe buyer* and thus the
need for multiple sellers in a single walershed st across rnany watersheds. These can rnanage
*onrplex pr*gra'"n accounting anii r*portin$, as wel| as related activitias ior veri{ication and
oversight. Limited complianc* demancj fr:r WQT rredits, even modest demand bui temparally
distributed over decades, would sugsest thal su*h a robust, complcx {ramework yrilh numeroul
rnnving parts would be ineflicient and expensive consiclering costs and hunran rss*$rees"
Alternatively, markels wilh limil*d d*nrand m*y function m&re effectiv*ly with bitater*l trad*s
andlor market facilitators such as brokers and *ggregatcrs" Scnsistent throughout all eificient
prog!:an"is, hswev*r, are stand*rdized nrethods and approaches for adrninistrative, lcgal.
reg u?at*ry, a nd iechn ical progran: el*nnents.

fte*cntly promr:lgated nutrient sla*dards, TlxdDL*, and new growth will requir* p*rmitt*d
clischarger* to sonsider varicus c*nipliance *ptions to meet more stringenl effluent lin"rits, o{fset
impacts of additianal *r new discharges of phosph*rus and nitrogen, andlor proiect high quality
waters. Montana's nutrient trading policy was established tr provide an additional cornpfianee
*ption" The palicy allcws fcrvarious trading options, including point source-point soilrce and p*int
souree-nonpoint scurce trades" Mcntana Pollutant Sischarge elinninatirn $ystem iMPnfS)-
permitted dischrarge rs. septic system$. agricuilure, and CIther prfvate parlies are noted in'the poli*y
as potenti*,| particlpanls in nutrient {rading. Th* pcticy has cnly been used a few tinnes f*r septic
syst*rn trades, aithough it can bc anticipated that a range af potentiai users will nolv surface givan
Rear and l*ng-term nxtrient compliance r*quirernents.

6iv*n this pending need, a business case has been rapidly developed thal prin*ipally {argots
p*tential nulri*nl ctedil dernand by p*int source$ {F$s} including municip,al and industria,WW'nfs
spatially and ten:porally, and corresprnding credit supply fron: nonpoint sources {tdpSs}
assoclat*d with agriculturp and f*restry consenration practiees. The following se*tions identify
how the Projecl Teanr pr*pared the huciness ca$e to: 1) id*ntify an effe*tive lrading framewori{
or p*licy needs to accommadat* the results of this rapid assessrneni of d*mand and *upply; and

"l 
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*) assist rdnr* lvith ider":tityin6 x *tral*gie" one-time igrv*stment {sr *stablirhing tradins prosrern

*pp*rtuniti*s and/*r poliey *nhan**ments'

*.1 Sverview of &PPrcart:

Th*ugh treaim*nt t*chn*l*gy is rq,*ll uRd*rst*od, a variety *{ considerati*ns must be rvrad* sn a

*ase-hy-case basis to asneil what e*ch p*int *aurce nrust do to pot*ntially meet rnore *tring*nt

nutrierrt effluent reqxirern*nts. Thus, thx-nraj*r wastewalet treatrfien, plantx (WWTP$), srnaller

mechanicai ?refilrnsnt plants, and doxens of waste*;at*r lagc*n f*cilitiels in Morrtana allwill n*ed

to eventually as*es* cCIrnplianc* optl*ns anelc*sts. Th* fro.i*ct Tearn adeires*ed this *hallenge

by tapping lnto tn* *xisting *xperi*nce *f M*rri**n-Ma!*rle lvith wast*water di*changers in lhe

*iut*, p*r[rit in{or;-n*tion frlrn h4DE*, and diro*t frsntaot with seleet wast*water np*rat*rs for the

maloi 6ischargers and rn*char:ieal piants rr,rhere nse*s$ary. As***s*"l*n{ *f d*nnand stem* fran'l

th* c*mpilat;ol U this inforrnati*r-r ln iighi af p*nding and futur* regulat*ry r*ndition*"

A finit* analysis of credit suppty v*as *hal{*ngi*g giv*n * lac$t aJ wat*rshed nonpoint source

lo*rling *ata, limit*d availahle infnrrnatl*n on curr*nt practice*, anei *ven axressing landswner

willingiess to p*tentially *ngage in tr*dimg" The Frcject T*anr lf-*erefore employed x relativ*ly

br*a$-bas*ci empiric*l rio*eling *ppr*a*h {i:r ncnp*int s*ur*e l*adin6. This approach rva* *s*d

*urcassfully in the busin*ss *as* analy*is ol th* rnulii-stat* *\io fiiver Basin tradi*S pras/erfi,

Hep{ieated i*r* for Montana, th* texn': lnteracted with the M*ntana Associatisn o{ Csns*rvation

Districts {lvlACDi and $tai* usrA-NnC$ office i* an atterxpl to idenli{y *urrent pra*tlc**,

eonrmonly err"lployed Eest Mar"rageme*t Fra*tic*s {BMps} and assoeiated lif* eycl* *o*l* itfi-
year n*t [resent va]uci ta hr*adly *stintat* nutri*nt r*du*ti*tl *ost$. Feedback in th*s* regard*,

prrved to b* quile limited.

Eas*d cn <jemand and *a-;pply r*$i:ltr$., the Pr*j*cl Team spatially and ternp*rillly *xan:ined

nutri*r:t tradinE *pp*rtu:'liti*s t* f*r*rast: 1) c*st-aavingr with W*T hased *n eo$t riifi*r*ntialt

heirqy*en WWfp r:pgradcs vor$us us* of nutrient crecjlts ir*m agriculturc; and 2) the pot*n?ial

s*m{e *f traeling tiial rrlay occur in lid*ntar"ra t* ass*ss the sc*pe and rnagnitud* n{ M}XQ

il'rv*stment {*r {utr:r* trading.

This in{*rrnati*n is pre*ented in the ioll*wing roporl secti*r'ls:

S.S Assessm*nt r:{ *redit Demand
4.CI Assessment of *redit $uPPlY

5,0 C*mparison cf Denrand and $upply
6.0 The Busines* Ca*e {mr WfiT in &{*ntana

3 | Mont*na fl'.lutrierrt Tradinp Program ffiusin*ss fiase
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&.* AS$ES$MH.f,{T Of CftgSlY DEfi}tANB

*"1 Syervisxr

F*r this a$$e$$rnent, potential demand fer W*T cr*dit* was explored in the context o{ *patiaf and
lemporal scales far rnunicipal and industrial WWTFs" Th* assessmeni cf trading demand f*cils*{j
on ths largest WWTPs and olher facitities with rxechanical ireatment technology. Dernand was
repres*rrted by differ*nce in current WWTP l*ads and future loads Llnder nulrient standards" if
current treatment lechnol*gy and buitl in{ra*trueture $/a$ capabl* o{ meeting anti*ipated futurc
effluenl lirnits reflecting the new instream ctandards, the facilily was not considered ao a patential
huyer of l{F$ r"lutrient credits. Otherwise, F$s iike}y requiring some fqrm o{ facility upgrad* wen*
targeted for the demand as$essrnent.

3.2 WWTP Bemand Analysis

Dem*nd was examined *n spatia{ and temp*ral scale* re*ognizing varicus WQT drivers and
perrxit cycles. This initially involved mapping p*int source locatfans {tc identify potential trading
area$ by subwatershed). Figure 3-"1 showc the localicn af the n-rcre than 200 permitted Jaciliti*s
considered in this application in relation to l-llJ*-I2s" The secrnd element af this effcrt {*cused
an ass*ssing readily available treatment information {eurrent loads, efffuent con**ntrations, m*&ft
and maxintum discharges, {r*atrnent rnethods and capacity}. lnforrnation w*s *btained frorn
h*DfQ, Protect TearN files xnd eonrrnunicatiana with ihe largest facilities anri *thers with
me*hanical treatment technol*gy. Trading demand w&s dsiermined fronr M*EQ's
DEPAffiTh,{ENT CIHCULAH ilEQ-I2,&, Montana Ease Nurneric Nutrient $tandards and
EfiPARTMEhIT CIRCULAH DeA-138, Nutrient $tandards Variances to define the terap*rnt
c*nditi*ns ol potential demand and the scale of su*h demand.

* ] M*ntana Nutrient Traeling Progran"l Eusin*ss Case
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S"k", Analysis Mcthods

Derxand analysir started with creating a list of ail muni*ipal wast*watrr dischargers and industrial
dischargers in M*ntana" Discharge Moni?cring Reports {DMRs} were .equestei *nd analyzed for
atrl of the dischargers for the period 2S10 through 2S14. Fiow, Total Nitrogen {Tl,i), and ?ctal
Fhosphorus (TPJ were collected and analyzed from the DMft data and ara summarized in
Appendix A.

The lirst rnodifieatlon to the list lvas to removc induslrial discharges withor:l nulrients in their
effiuent. i\/1DECI suggesled using Appendix A of "ilemonslrati*n oi$ubstantial and Widespread
Econornic lrnpacts lo Montana Thal would Result if Base Nunneri* Nutrient $tandards had to he
Mel by Entities in the Frivate $ector in 2s"l 1/?fi12, MDf0, il*cember ZA1p" to make that *ul
since they had clready analyzed which industrial dischargers tCI includ* in that study. The nexi
msdificati*n was lCI remove dischargers on reservalions {th*se are under the control of SFA
Regi*n & and nct under the purview of MDEQ). The list was then categ*rized as fclfaws;

u Sischargers who discharge to "Large Ftivers" as defined in Table E-l in "MDEQ Circular
mE*-'tr2-A"

* lndustrial discharges lo wadeable slrearls
* l\ilunicipal dischargers t* wad*able slrearns wlth mor* than '1,0S0 residents* Municipal dischargers {o wadeable slreams with iess ihan 1,000 residents.

This il"litial list also included localion rnf*rmation {from EFA public irrf*rrnation'}, perrnit expirali*n
dates {from EFA public information}, flew inforrnation (fnon'r OMR data), treatment type {lagoon or
rnrehanical fram individuai permit deseriptions), and th* HUC-I2 d*signation (frorn EFA public
ir':{orrnation) where each plant discharges, Appenriix A shpws this initial lisi of dischargers,

T'he discharger list was discussed at an initial n":eeting with the Project Teani and MSE*
repre*cniattves involved in the project, Sne ef the decisions made early in that mseting waa to
remove municipal dischargers with iess than 1,000 residents rrom the study" Alrnost all of thes*
systenrs are lagoons that do nol discharge during all months {most only discharge 6-7 m*rrth*
per year). These syslems may be able to make simple operationaN changes so ihat they do nol
discharge during the months wher* nutrient limits will be applied {July-septen"rber)" CIther
*ysterns might have farmers and rarrchers nearby thai can use the effluent during the surnmer
mcn?hs. The pren"rise hers is thal the cosls to buikj an equalizati*n baein and c*ntribule to sonre
ir"nprov*rnenls on the landowner's irrigati*n syslem ale likely to be nruch less than nutrient trading.
While th*re rnighl be a few srnall dischargers {<1,000 r*sidenis} that will be interested ir:
undertaking nutrient trading, it was decided ihat the trading approach that is ultimately
irnplernented based on the analysis of the remaining syslems wauid also apply to smaller
systerns.

lnrdustrial dischargers were then analyzed closely related to flow, nutrienl load, and receiving
waler" Severalwele removed from the analysis because it was relativ*ly obvious that lheir *rixing
eone$ would be !arge enough relative to their discharge that reasonable potential w*uld nct exist
fsr them lo have a nulrient discharEe limit. MD=Q agreed with the Projeet Team to review thc
re*:ainirrg list of dischargers telaled to T{tlDL implenientation and s*heqjule, receiving lryaler
slatus (impair"ed or not), and their kncwl*dge *f angoing studies and upgrade plans for lhe
disehargers. MilEQ then iderrtitied other disch*rgerr that should be renroved from lhe study.
These ehanges wene made arrd are preserrted in the next secti*n"

$ | M*ntarra Nulrient Trading Program Business Case



3.1"2 WWTF Be*mand &naly*l* Kesults

Th* iinal list CIf di$cherser$ rrvith p*iential trading d*m*n$ is presenl*d in Table 3-'l ' Th* table

includes perrr:it nur:rbel, discharg*n narne, locatisn" f1*w inf*nrnali*r'i, hist*r'ieal effluent nulrisni

rcncentrations, type *f p1ant. anl classi{icaiion {rnxj*r or rnircr} }or }7 F$s. Wh*re upgrxdes

were kn*wn to hs und*rway.{*ith*r in d*sign or *snstruction}, the anticipated effiuent nutricnl

**ncsntraticns a{ter upgrud*'ulere in*turl*d" Where treatrn*nt plants have been upgraeied

baiw*en tS1* ancl 3014i*nly the e*ata altar th* upgrael* were us*{i i* th* analysis"

WWTp nulrient d*rxand was ralculated tor *acl'l discharge penmlt over {our disrharge cycles {20

y**rs)" Far th* clis*harge* that curr*ntly u** lagr:*ns, it was a*sumed that ?hey would initially gct

arnrnonla limits and bdallowed t* upgrade their tr*atrrrent t* nreet lh*se lirnits be{ore nutrient

tirri:ls $tarted to b* appii*d {i{ the lagr*n was upgrad*d t,o a merhanical plar:t tr rneel ammonia

lirxits)"

Nutri*nt rern*val d*mand $*r *ach tr*atn"lent plant was hased *n hi*tori*a! p*r{ormance (or

exp*et*d p*rtormanre it an upgr*d* is in proc*ss) **mpared ta the varian*r lir"nits in th*

ragulati*ns.

Sor"na treatrnsnt plani* will eventualiy ne*cl t* rns*t nr*r* string*nt linrits i{ they are c*rr*ntly

p*rf*rming *t a higher level than the varianee trmits. There *auld also be treatm*nl plant* that

r*:ill be netd to l*wcr standarcjs than the varianae iinritc d*pending *;: thair r*r*ivi*g sfrean"l tnat*r

quality and {l*w \rersu$ {reatm*nt plant fl*w- Ac{eiiticn*l nutrlent linit consid*ration* will xpp}y i{ a

r***iving strean"l has a rl\dsL wiih higher waslebad *llocations th*n th* variance requirern*nts"

ln all cases exan"lined h*r*in, the Frriset Taanr us*d vari*nce iimltc as dire*ted by M*E*.

Finally, a f!o:n iner*ase u/as a*su'n*d f*r each tr*atnr*nt pl*nt *t 2 per*ent lcr e*ch p*rn'lit ey*l*.

This eqr:ateu t* appr*xi*rat*ly 0.5 perc*nt psr y*er. ?his gr*wth assunrpti*n is vali{* f$r lh* vasl

rn*j*rity *{ M*nlana t*lvfts but tt':*re ar* a few t*wn* and cities, that will grow at a tast*r rat*.

Th*s* x1z*uld likaly inch:d* those near th* *ast*rn liorder {{r*m the F*orth Dakct* *il h*orr:} *r
p*r*ihly s*rne c{ th* larg*r *ities like Bil{ings, B*r*m&.n, cr h,ilissoula. *-{owevor, f*r the purps$*s

*f this *trdy, it was de*i$ect that having diff*r*nt grorath rates and for whi*h eili*s and t*wrls hav*

d!{f*rsnt g'"b6n rates and by h*lv much was b*y*nd the sc*p* *f this study and w*uleJ not a{fsel

th* final &**mmendation. fhu*, the $anl* gr*wth rat* w&s appli*d acr$$s the h*ar"d.
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$.3.S WW?P LlPgrade Sests

l",$pgr*d* c*sts far ali nf th* l,SWYfr were bas*d an ths"finai repart "Striking trhe 8a!an*o betlry**n

l,il;iii*nt R*rnoval, Gre*nh*us* Sas En:issi**e, ttarciving Waler *uality, eRd C*sts, Wfffif
Nutri*n{ H*rncval Chall*ng* Repo*, Miehae} Fa{k, lfavid fteard*r:, JB hleethlir"rg" *avid *lark,

Arnit Framanik, De*srnbeiAnts;. This r*p*nt i.* avnrlahl* thr*r:gh th* lng*nta eonnecl website

a*d * draft *f this report r.ryas used by hIOEQ t* dev*l*p ccsts in lhs "Wa*tel*l*r Trcatffient

Fer.f*rman*e and Cos{ D*ta to $uppn$ xn Affordability Analysis f*r W*ter {}u*lity Standarcls, May

31, A0$?'" Thix rep*rt was u**d as a basis f*r th* "D*r"nilnstr&tian o{ $ubstanti*l anrl Wid*sprea*
Ec*n*mic Impac{s t* [dontana tha? wruld fipsu*t if Hase ]durn*ric l{i,.*tri*nt Standards h*d to be

Mel by Entiti*s in th* Priv*l* $*clcr in !$1 tri2*12". Thi* repcrt {"$trlking the &alanee"} presents

r:itr*gln and pho*pho''u$ upsrade casts f*r a 1* mgd plmnt in the fi:nr':r of dollars per p*und a{

nutrient ta h* rem*ved {p*r *easnn}. Th* r*st datn wer* bassd on the *s*umptian that th*
treatrnent plant is a ba*ii 10 mgd act:riated *iudge pian{ rrith primary {r*atrnent at }0 d*grees

t*l*iu* capxbie *f nreetir"rg typieal BO3 and Y$S linrits {ref*rr*d tc as l*evel x }. Th* report d*fir:*s

dif!*rent levels ai per{orman** &s f*llaws:

* l_eve! i; Sasie BCIn / T5$ r*rn*val a*tivated *ludge ptant {n* *utri*nt rem*val}
* Lsvel2: $asi* l{itri{icati*r:/E*nitri{i*alion a*tivated sludge plant {typiea{:y h*Lf} with alum

adejition for rnedium [ev*l phc*ph*rus rernovai
* Leve! 3: S-Stage Plant with cnhaneed Senitrifi*alir:n {p*st-an*xi* treatment} and *nhanced

biol*gicai phoiph*rux rernnvai and alurn additir:n for enhaneed phnsph*rllc rem*viil and

rncthano! additi*n fcn *nhancad d*nltrifieatiem'
* Leve! 4: 5-Stage Flant with *rrhan*ed denitri{i*atior"l {p*st-*noxi* trr*atrnent) and *nhan*ed

biological ph*iphrrus r*rn*val ancj alum arkliti*n frr enhanccd phosph*ru* rsm*vsl and

n:*thansl additi*ri f*r *nhanc* d*nitritiratlon and ftltrati*n ?cr limits o{ tcchnal*gy nitr*gert

*nci ph*sph*rU$ ren't$val short *{ using rsv*r** *sm*sls techr:ology

fiev*rs* *sa:*si* r.ruas ai** in*lud*:d in the neport e$ part rf L*vei 5 trsatrn*nt bul Lev*l 5

tr*atm*n{ was not n*c*s$ery }or th* pilrpo$es *f thls r*p*ri so is n*t incluc*d h*r*. Th* f*li*uring

mft{r:*nt characteristics aro assceiated with *ach ievel of tr*atrnsnl {1 thrcugh 4i;

r L*,;ei '!: Activatad $ludg* with primary tr*atm*nt, mOD < 3* r:rEr'|, T$S { 45 rxg/l, TN *3*

rngll, TF*S mgll
* L*vel 2: l*ev*l 1 *xc*pt Tf'l < S rngl1, TF < 1 n"lgl|

* Lov*13: Leval 1 *xcept Yfd 4-S nrgii, YP 0,1 * *,3 rNg/l

, Levei 4: l-evel 1 excep{ TN <3 nlgll, TF <S'"! rn*/l

For lVl*niana, th**Bass f,*umerlc l{utrient St*nei*rds lrnpl*m*ntati*n Suidanc*" $-ets lh* varian*s

iimits as E*idance values as sh'ol"rn helmv:

F*r {sciliiies >1 nri{li*n gallons per day
* First per"rnit cy*le: 10 rrrgllTl{. 1 mgllTF {t:l hist*ri*atper{*rmar:e*, if l*w*r}
u $er*nqj permit *ycle: I nrgil Tf,l, S"* rngilTF {*r lll*torical perf*r*":anc*, i{ towe$

* Third perrnit cy*le: S nrgll T),1, S"S rng/lTF {*r hict*ricai perf*rrl-ran*e, i{ low*$
* F*urth p*rmit cycl*: t-lndcr **ve{opm*nt - f*r the purpo*es of this report the F*urth perrni{

eycle was assumed t* b* S nrgll TN, *.3 mgllTP {*r historical perf*rmar"lc*, i{ l*u'rer1

Fcr faciliti*s <"tr milli*n gall*ns p*r day
* First p*rrnit cycle: 15 mg/; TN. 2 rxEllTF {*r hist*rica{ p*r"{*rrnanc*, if l*w*r}
* Second perrnii ey*le: 1t nrg/lTtl|, p rng/l TF i*r histori*al p*rtorm*nc*, if l*wer)

* yhird p*rmit eyel*: 1* rng/l Thl, 1 rngll TP {*r historleal perforrnanca, i{ low*r}

* Fourth Fermit cycle: I rngl!Tzu, 0.8 nrgltTF i*r histcrical p*drrmance, if l*w*ri

I I M*ntana hlutrier:t Trading Program Susine*s Case



The cosls pr*sented irt ths "$triking the B&lance" report wcre applied to the f7 dischargers in the
il*cntana sludy group {Table 3-1}" For capiial *osts, the caicutated cost fCIr $0 days (the MDEe
varinnce p*ri*d) lvas rnultipli*d by icur b*cause the infrastrurture to remnve nutrients musl be
built for the entire y*&r, even though it will only be used for thr*e moillhc, The O&M costs were
calculat*d for "iust the thte* rn*nths of assumed ep*ration lor ph*sphor*us hecause in m*st
ca$e$, this willcnly consist o{ starting up a *hemical tm*d syst*m, bui fcur;ind a half months was
used {or nilrag*n t* ailow operatars to bring the biclogical r:itr*gen remsval prof,ss$ up to spe*d
prior to the nutrient ccnrpliance p*riod. Therp are some plants in Mentana that per{orn': biologira}
phosphorous r*moval and biological nitrogen removal year-round nnd the G&M c*sts wiil *e
higher for th*s* piants, but for the pi:rposes sf this r€psrt, there was no attempt to identify which
piants fall under this cat*gcry either now or in ihe future and it was conrluded that ihis cli*tinction
would not change th* final recornmendations o{ the report. The i*llcwil*iE eonclusions wer* nrade
from the cost calculati*ns in Montana:

1" Nitrogen upgrad* co$t$ lver* reasonably valid icr treatmen{ plants that fellwithin lhe &-'lZ
mgd averxg* ffcw ranse but were signilicantly low for smaller treatment ptants. *t was
cbvious that an "efonomy of s*ale" fartcr needed to be applied to *crr*ctly *ctim*t*
nitrogen upgrad* eosls for small pNants in Mantana" The e*onomy c{ scale faetor {sr
nitr*gen rcn:oval is shown in Figure 3-[" Th* reason for the ecsno,-fty of scale faetrr
r*let€s to the arnount af additirnal volurne and *ubseqLl*nl concrete tankage that needs
lo be consirucled tc allow for the additional anoxic nitr*gen reduction. whelh*r through
*ndagenous decay or with the additi*n of carban such as mcthanclor "earbon C" or clher
**vnrnercially avaitrebl* earban $olrrrss" $evsral iterati*ns wer* applied b*lore settlrng *n
the *qualion sholvn in Figure 3-2. Pr*fessi*naljudgment and experience with several
*mali treatment plant upgrades iivere used to settl* *n th* final **cxorny of scale {actsr
equation. The eccnomy of scale {actor tak*s into ac*ount the in*reased c*st o{
rn*bilization, dernchiliraiisn, *ngineering. and gen*ral c*nstruction c*sts cn a
dollarslpound of rer:roval basis for srnal[er ireatment plar"rie.

Fhosphorus upgrad* rcsts w*re reasonable when appfi*d t* all *f th* di*.chargers ir': th*
Montana study. The ec*non"ly ol scale faclor was {ound not ta be r"equired. The r*asoning
for ihis is likely due to the {aca lhat nr*st treatrnsnr plants v*ill need to appty some f*rm *f
chemical fe*d *ysl*rn lo r*r:ruv* phosphorus 1* ths levcls roquirecl to meet lfi* y;:rianee
fi*rits. Most plants will not need tro build significanlly larg*r treatment basins lo achi*v*
phosphorus remsval. F*r this reason. chemicalfe*d systerns and ch*ntical costs rryill be
very similar to all lreatment plants on a dcllars per p*und basis" Theref*re, no eCICInsmy
ci scale factor wa* *pplied for ph*sphorous removala*rass th* range ef treatrnel:t plants
studied in hrlsntana.

f,

Bas*d on lhe assumptions pres*nted above, upgrade costs were estimated for *ach plant fcr
each 5-y*ar permit b*sed on the nitrogen and phosphorus variance lirnits in the regutatory
language {see,{ppendix B}. lt should be noted here that not all of the ptants in this study will be
subiert to ihe varia*ce limits. li is recognized that some will he held to a high*r *tandard if they
are p*rforming at a hiEher level of tr*atment. lt is atso recogniz*d that athers will he held ta a
[*ss *tring*nt standard il they are on a larg* river with a larg* relativ* volurne ol nrixing available,
ct i{ their ThInL {on a non-wadeable streanr) creates dif{erences fram ihe vartance requirernents
pres*ntred in lhis r*pCIrt"
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FIGURE 3.2
ECOilOMY OF SCALE FACTOR {NITROGEN UPGRADE CO$T O}'ILY)
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It was beyond the scope of this project to atte mpt to predict which treatment plants would be given

discharge limits fcr nutrients that are different than the adopted variance limits. Therefore, it was

a sonsiious decision by the Project Team to make the simplifying assumption that all 27

dischargers would be held to the variance limits presented above. None of the dischargers will

know for certain what their actual discharge limits will be until their MDEQ permit is issued and

approved. This decision was recognized as a simplifying assurnption but was agreed that it woutrd

nol change the ultimate recomn:endation of this study. Sased on the assumptions stated in this

section, nutrient demand was calculated for each discharger in the study over the full 20 years

where variances will be available based on CIRCULAR DEQ-12. These were then sorted over

time and incrernental and cumulative nutrient dernand was calculated. WWTP nutrient demand

is shown in Figures 3-3 through 3-6. Both incremental and curnulative demand are shown for

nitrogen and phosphorous.

The facility upgrade capiial and O&IVI costs were calculated as described above. ln addition, the

net present vaiue (NIPV) was also calcurlated using a 3.3% inflation factor over a 2A-year life cycle.

This NPV cost was used in subsequent sections of this report as a comparison point for nutrient

trading costs" lJpgr'ade costs are presen{ed irr Table 3-2 and incrernental and cumulative costs

are.lio*n in Figures 3-7 through 3-9. As shown, approximately $110 million dollars (in 2014

dollars) will be needed for poiential upgrades for dischargers in Table 3-2 to meet the variance

limlts over the 20 years where variances will be available'
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4,CI AS$E$$MHMY ST SHTAff $UPPLY

4"1 Overview

This secticn sf the Business Case pres*r:ts the rnethod$ end ,'as{"r,ts af the cr*dil xupply analysi*"
Annual nonpoint ssurre nutrient loads for TN and TF w*re first estimated for all th* l""lUC-12
watersheds in the state based on land cover. S**ign*ted VYilderness Areas were reffiaved {ronrr

consideratisn a$ directed by MDEA. An ernpiricai n:ethod was used fo calculate pclfutani i*a*s
using evenl rne&n r*nc*ntrati*ns (EMe*), monlhly a\rerage precipitation values, *:nd
imperviousn*$$ percent cov*rag* values per land uss eate$ory. Thi* n'lethod providex ff very
coar$* *stimale of nutnient loads delivered by surface runoff fcr each land us* categ*ry in a
watershed. These calculated loads do nat consider fale and transpart in overland flow *r in
rhannel prsce$$$s aRd are there{ore characierized as coar$B estirnaies af Tl,tr and TP delivered
tc d*wn*tr*am ars&s hy *ac,h tributary. Freliminary loading calculations are used here {o; 1}
estinnat* {he nanpcint load frorn various land uses at ths HUC-'tg leve}: and. 2) assess the
pot*ntial f*r n*np*int source cr*dit gen*ratian of nulri*nts frcm agricultural and forest lands"
Irlnnp*int $ource loads are manipulat*d tc rJerive er*dits {or direct *ornpanison to WWTP denran*.

S.2 Supply Assessmen? M*deling Methodology

Th* analysis us*d EMC value* from available literaturerr {Tatlle 4-1J. Land useltand cover data
were obiained from the 2011 Nationat Land Use Dataset vrhirh are iilustrated in Figur* 4*'l

iincluding tho 2V FSs with the potentiatt* trade).4 Default imperuiousness value$ {Tabl* 4-!} wer*
derivsd from the USGS 201'l Natiorral Land Use Dataset and the Rouge ?,iver Wati*nai Wst
Weather Demonslraticn Prajecti. Averag* r:nnthly pr*cipitatir:n values {1981-?*1*i urer*

$"L., and Sa:rdlin. J.T. i 1998). "\jrb*n 3tilril.rwa(l:r qu*lrty. or*il1-,xritri c**ccnlriiii*a5. and clt.istuc\ ui )I,,nr\\atur
p*l1ur:l*t k:;rLis. Dallat-Frn Wrr*r ilr$*, Trxa:;. lSq2-l!1q3"" U,S. ffeoi*gir:al Survey. $'*ter-Resourc,cs Inverlig*tio*

vr-r|661s5, lrracls. and polluta,lr cn:t***tr*!itnr ii'cnl t-atershedg in the l-win lliti*s M*tropr.llil*n Area. lVlN. ilSA."
Watcr R*search i6. l7,i j- 1751 [-ur,c it lJ q ltr94i. R.*uge R,iver ]ti*ti*n*l Wet Wei:ther l)emonstration Fr*je;{
'l's$hnical R*pr:ri;NonpoiniScurceDataAsserisfienlanriFieldlnv*stigatirrlrl(P()-NPS-TRUI(X). &'a;,"-neCounly,

Ir11. Cueraril.P.,andWr:iss,W.S.{i$95}. "}Yat*rqualityrl'llr.rrrnrunofl'*ndcotrtrrrisr]nul'pnrutduruslirru.tLrr);r!in:r
rtirrn-runr:iL lciids. vclun:e. ev*n{-meiln c{)*ct: nf"raai{xs, iind lhl: mr:an loaii fi:r a storm Jirr selei:i*d prop*rtit:s enri

crnsi.ituenls fcr Col*ra*lrl Springs, S*r"lrheaslern {}:llrarii:" l1}92,' l;.S. fi**lagiciil Surve.v, Wilfer-Res*uress
ir*vestigations Report ?4-.1 19.1. Dent.el, C0. liarper, U}1. trtiql). "S:orruw*ter chenristrl'and water quality."
Availahleat:httri*:li.ir.].ir'u.r.l,-ri.,';.r -".t'*.! J:,13&"ld1'. l-ir:t, I),E..Whitc,N.&{.,Osrn*nd.D.L.,Jenni*g,fi.fi.,anrl
&.&!r;nnier. ai"B^ (2{n2). "P*llai:rnl *xp*rl {ii:m vi}r'ious lxnd uses ia the l-ipper Neure l{iver B;rsin." W*{*r
Envirrnrn*nt R*search 74{}), l*il-lt}8. l,*: Angeles f-i-.uniy l)epaitm*nt nl Fuhli* Works ll-.,\{"1I}FWl {l?9}}.

J.Il{. { 1$9?i, "Noni-:pcint sourca!-$trei:rl nutrie*t l*ve t re latio*slrips: A nati*r"l*-ide g{udv." Ll"S" EPA Re pr:, t Ni:. fP.;\*
6{jil/3-??-185" l".r.S. }:*vironmentirl Prnlectirn Ag*ney. t'*rva1tris. {1,i. Pitl. R. {:$1 ij. 'l'ht llational St*rmrv*tcr

Qu*iity Oa{*hnsc" Version 3"1. Schuel*r. T., Hilschrnlrn. I}., l,ir:votnl:y, bt".Zi*li*lki.:. t;tY}7}. "M*nuill 3: l;r[:;rn
Sau:rll,.vtil*r lietr{}lii Fracticas l!{a:iua};Urh*n $Lltrwatershcil Restor*ti** }!"'lanu;rl S*ri*s'' C'*n{*r {ir Watersl"r*d

Prlrterlirln. [illii:ott Cit;,, Mt]. $r:rullen, J"T.. $kal?e rr.rs, A.l-", and C;rv*" K.A. t 1t]!91. "L:1x!*ting th* l;.5. nati*nwid*
urhar r***iTqu;rlity tiatab*s*," trV*tsr $r:i**re ?'ei'hn*1og;, l9li:).9-IS.
I L|SCS. 2014. l-{*ri*nal l.,anri Caver lfatahase 20 I I. Frcriu*t i-*gend, Avail.thle lrcm
htl$ :Ix g ::--, ; r u "i"c -g* r, I n l,ar]-l { I * g. lllu] "

' Cere. K., Quasrharth, l'.. and H. I lar*ld. l9$4" Tcchnical l\{em*raniiurr;; Seleclion tf Strrllrt*'alr:r llollutant Lcrading

Factors. Rcug* Riv*r Nation;ri R'et W*ather X.-jern*nstra{ion Pro.i*et }?i}$-M{}l}-"I'M 3,1 *{}. Avaitahle ir*m:
htt;-.:llrt*geriv*r.cotalprodd*talmerd*ling.htm l#Il{( )D- I iU l+.00.
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*blained fr*m ths r"lati*nal flfilSM *sver*g* with an E00nr x B00m resoiuticn,i' Qne av*rag*
rnonlhly precipitali*n valuef*r *ach i-'{LJC-12 watersh*d was *alcu}ated b*sed on th* n*r"nb*r n{

PR,SM **v*{a*e c*li* and lhe vaiuss *f Xhese cells. F*r this *ludy. m*nthly pr*cipitation valu*s
for July, A*gu*t, *nc! S*pternber we re *htained" IWmrthly rainfall is illustrate{, in Figures 4-2a-*.
Anrzual pll'$M p;'**ipitatia* f*r th* slate i* shown in Figure 4-3 as * c*nrp*ris*n t* monthly figurer
further illL:strating the arid nature of most land covers i* th* state'

T&$r*W. &-1

&VEruT }1$ f PiM #*N*€rurffi &TZ0Nr
\fALUrS USEn *N L*Ar eAl*tfl-&?lsNs

' pft;sf'rt (llltt$M iF:usmeter-elevarilx Ite.i*tionships on lx<iepend*nt S1*p*s 7'4*d*tr1 ^30-Y*ar i\,ir:n*als.

eu$irilt:*r.il&is**x;gt*!tt!ld,

frS I Montann [*utri*nt TradinE Fr*granr Bu*iness Case

Land r.**e
Event $lltexn Con*entnati*n imqlll

?h, gp

Open:*vater

Developed, open soace ?.76
Devsioped, Low int**slty ,. Q7 s.42
Devel*ped, Medium int*n*it*l " {( il.43
Devel*r:ed. h{ioh intensittr z.t I U,J I

Sarr*n Land 1.74 n t{

Eeeiduous Forest n 11

fivernrs*n F*r*st 1.?4 c"11

hlixed F*rest 0.t4
$hrutt *.2S
*rassland nrl
Fastilre/Hav "t

f;ultiv*teci crs*s *"36
Wetiands 1.4*



TABI-E {-2
lM PE RYISU$f,*E$$ S0EFFICI ENT$
{U$GS, 2*142; GAVE XY AL., 1$$43}

Land t"Ise {fi/lPt L,P

0pen watsr I nClq *.e
Seveloned. s00n soacs s.05 u.33 u.t
Deve{*ped, t*w intensitv s.30 n,
Oeveloped, lVledium intensitrr u.o3 n0q
0eveloped. *-liqh intensitv 0.90 0.2
Sarron Land 005 n0q v.c
Dmcidu*us F*r*st tlllh v.L
Hvercreen Forest U.U3 {i"2
Mixed Fcrest 0.c5 0.$5 0.2
Shrut: nntr noq tt /

&rassland u-v:)
Fasturs/,-lav nntr 0.9s 0"2
Cultivated 0roos s.05 nqq
Wetlands 1 noq 0.2

I&{Fr . lraclro;:al impewiartsness *ff iand r",se

fi * f*penrous ryi:o,{ coefficienl

S": peryJsu$ arca runafl caef{i;i*ni
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4.$ Fallutar*t Lsad Analysis

Loads l'orn surface run*lf werc estimeied by c*upling
described in the previous secli*n. H*n*if is calculated

cslimated runoJf volu$ec wilh eMt
as iallows using Equation 1"

data

Rt * f/$',{p. x Ct * (l-l{v'lPL} x Cs}J x As x I

=1Sr. * {& - Cr) x IMP} x At x I {Eq. 1}

Wher*:

Rr = Total average annu*l s*rface runnff 'from land use L {acre-
inchlmonth)

*r = P*rvious area runaff c*sfficient {0.20}
G = lmp*rvious area runoff coefficient {S.$S}
JMPI = Fractional irnperviousness of land use L
& = Area of drainage unil {acre}
I = Long trerm av*rage rncnthly precipilation {inchlmonth}

The caJcuNated runolf ircm Hquati*n "l is used tc find the monthly pollutant loads using Equaticn
1_"

Mr =EMCIxSr.xX {€q"2)

Where:

l$t : Laading taclar ir*m land u*e [- {p*undi'mo*?h}
ffr{t}r, = Evenl mean ccncentraticn of runcif irom land use L imgll}
iryr x Total average surface runoff {rom land uc* L oompul*d in Eq, 1

{ac re-lnrh/n-r or"l}}.r }
K = L.init conversion faclor *f 0,836S

fiquation 1 was used lo calculat* the monthly run*ff {fi1) fcr ea*h land use ir} as the prr:duct of
lhe annual rainfall, the area of land u$e i, the perc*nt impervjousness of land use r_. *nd th* default
cc*fficlents Cp and Cr. The sudace run*fl was then mxltiplied by th* respective IIVIC* and a unit
conversion faclor to compute the l*ading factor {M1}, from Hquati*n 2. Monthly resull* frorll the
tl.:ree rnonth period of July through $epiember were aggregat*d to obtain lcadings of TP and ?N
inr each of the 4,180 liUC-12 walersheds in the clate excluding the designated Wilderness ara&$.

S",& f{onpoint Souree hlutrient Sredit Oerivation

Tw* sirnpl* seenarins lvere applied tc preliminarily estirnaie p*tcntial water quality trading credit
volurne frorn agricullural and fcrestry rnenasement $MF irnplern*r:tation. lt was assumed that
BMF* {or a suite at BMPs} wiih a 50% lnad reduclion e{ficiency t*r b*1h TP and TN,x*re applied
to 10?* and f5% af the agrie ultural land us* {Cultivat*d Crops, Fastutr&, and Grassland} aroas in
each FIUC-1? watershed. {Grassland !ryas assumed here to r*flert rangeland.} trh* 1*A and
X5% vah"res can be regarded as the p*tential rates cf participation by landowners in a tr*ding
program. Due lo the uncortainties ass*ciated wilh fcresl BMPs and landown*r parti*ipallon
p*t*ntial, '1*% of the evergreen forest land was assurned a* the potential credit generation ar*a
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with an SS% 1:*d reduction *ffici*ncy f*r TP an<i 7*?i, {or Thi, re*pectiv*ly, {r*rfl this land cover?.

?h*se re{leet BMF* for farcst r*ads,

ln h*th i{g and i*r*siry l\FS crediting applicati*ns. we d* not i}sst,ri* where BMF$ wruld be

*ppli*d. Rather, th* assurrp?icn is that Sfi,llFs are appli*a* where they d* n*l alr*ady *xist" This

p*rtends th* n**d fnr *n-the-gr*und t*chnical a*sistan*s ln finding sites {nr ac{*al trades" BMF

assumptl*fls are discxssc* iurthcr is $e*ti*n 5 under c:"stlit costs wf:ile $scti*n 6 dis*usses the

tradinfi frarn*wcrk t* ae*o*lrn*rjate {**hni*al needs {*r lradi*9"

Waler qr'laiity iracJing in &d*ntana usualty {ypi*ally requires th;:t crecjits he penerated upstr*ar* af

thc huy*r; downrtr*arr.T crecjit generation may be c*n*idcr*d sn a {:n$8-ily-*a** basis in the

tradinp p*li*y" Creci?t* {r*rr F{F$ run*ff r*<juctionc abcve FSs wene on}y c*nsidered in thic

applie*tion. ihis r,vas considerad suffi*ient f*r t* addrcss nu:rlent lc*s*s downsfr*arn due to fate
a6ci transp*rt proc*sses in dallvery of *r*dits to th* br:yot" locali*n" Faciors {c estin'atn loading

redLl$ti*nc attribut*d tc {a1e and transport xr* cft*nr inc}uded as a part *f tf"l* tradlng ratios. These

ratins ean nix* account f*r *r'rcertaln?y, nel environrn*ntal i:snefits tCI th* r"iv*r *nd prllutant

equivalency" f*r this analysi$, a cornrnCInlli u$*d lrading ra{io a$ 2:1 was us*d tc simplify

c*sun":pti*ns ihat *thcrwis* r,.*or:ld requir* sp*cifi* k**wledge of f{P$ cr*dlting pr*iectrs and

locati*ns. This trading ralio rneans that f*r *very two pounds cf ioad rsductioR nchi*vcd bv a
NF$, cnly *ne pound *an b* Lls*d as credlt t*r poini $$ur**s in trading

4."$ f*cnp*imt $$urce *n*dit Supply

Lnncj cover loaciixg data {pravid*d elsctronieally and $speret* fr*ft: ?his r*port} and rn*dified as

n*!*d ah*ve ipartiripatian rat*s, *tr;!Fs *tti*ie**i** and *;"! trade rati*), yield*ci s*ascnal {July*
$ept*r:rber) creciit valu** as sh*wn in Tabl* 4-3 f*r Tf{ ax* TP, The table includ*s ttt* nur:h*r
*i I-"I{JC-'!*s upstrcan: *f thasc PS* trha{ woulcj b* av*ilablo tc prcvit3* craeiits. !n wat*rsh*ds with
mxl:lp{* F$s, these ar* proc*nt*ci in an upstl*anr t* d*wn*tr*am ord*r,

r Natit:nal l,a:r'*l Ats*ssra*lt *i'Watu Qrralil.v {mpairn":r:nls Rclalr:il $ Flrclt Ri;xds *nd
},la*;rgement Pr*r:dces - r-ir:al &.cprrt" Prepare<} by: Cr*at l-sk*s E*virtnmrntrll Cdiller
proi.*cti.x ;\geacy ilffl*e *lW*ter" {-l*nf;rct It{*. IF'C4i-066. Di:c*mi:er 2*L}$'

Task ilr*isr 002

ff$ I lvlcntana Nutrl*nt Tr*ding ProEran: Susiness fias*

l-hoir Pri:venticr"r by I:lest

for: U.S. Il:llir*nmesr*l



TABLE 4.3
TN ANn T',p SSED|TS UpSTmE&e8 SF p$tNr SSURCE$

{lh, ISAT8K$FIEOS W}T$'l MULTIFLE SOURCES; UPSTRE&&/tr To n$wH$TnrA*r,l}

Tn gr*phically iilustrate these *stin'lat*s, Figurcs 4-4 thr*ugh 4-7 pr*sent supply in yelation to
each F$ in corresponding to TN and TF lor F.g {at 10% participati*n} and TN anetr TP f*r forestry
{al** assuming 10?i, of the elrergreen f*rest roads re*eive rnanag€nrenl}, r*spectively. These
figur*s illustraxe lairly clear opp*rlunities for credit generation betr.qr*en Ag land c*vars and
fareslry reflecting supplies den*t*d in Table 4-3. One of the rnore nbrri*us *xamples of this cr*dit
distribution is in the Milk River B*sin above the City of l'{ayre in nr:rth r*ntra} Montana,

These *alculated credits and lheir distribution are used for assessing p*tential vnlunre cf frlP$
credits ts meet F$ d*mand in Section 5. Such estin"?etes are then b* used to tleterrnine whethet
these lvould be cos}*f{ective for p*int source cornplianr* in c*rnparison to wastewat*r trsatmeni
plant upgrade es$ts ts meet carnplianr:* wilh varien*e limits for Thl and TP. The*e *ost
c*rnparisons are also present*d in $ecticn S"

lrral,P,!,lq$qtr-1ls _

i 'l,i Tr':il
1t\otd,t ]Urttrearr
streunAql ;15 " id.rl : t-(,rrsl!v
Ci*t tl | 

,-Pslreanr Ag I Cra6ii
$iflr]'y ju *.Jrr lrrpplyi c, ipl},

riis:s*a$sr] I {lb$i$easan} | il}ill.,ra*o:1:

I

:0r.Yolctal I ?5)a ].lai

:rw.i75a

SEha';lcra, Heaiiil lff t1,If\af P ?3 | ?.3t)7
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July-$*pti:mber TN AS Credils
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;li::e:Iil: l)1, ;;:': ::' 1.]-ji!
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a:i 1ll% 0f ilr,*rilrsen Lrrd il9v*r
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4"S $*pti* $y*tem Supply &sxex*rnent

,& prellminary evaluati*r-l *f pai*ntial rritroE*n affs*t supply was *cndu:ct*d f*;'six o{ th* larg*r
rrurricipel seltlrigs wh*r* $eptia $yst*r:l dis**nnecl pr*grem *pp*rtu:":ltie$ rnay eNist. Table 4-4

illu*trnies the nwnber *{ polcnti;*l opp*rtuni{i*s and p*?*ntial s*as*nal nittogen reduction bane?its

u*ing the ftilontana 1ra*ir,g poll*y ealruln{i*n n:*thod" {:igur*s 4-S ti:r*ugh 4-1* illuslral* gr*wth

bounclaries and l*catl*ns *f septir systcms {*r thes* six rntxi*ipaliii*s wh*re dis*cnn*cls rnay

be p*ssinle" Eslinrat** f*r c*pti* $y$teffi djsc*nn**[s may ** hptween $3,S** to $S,fi00. l-]sir:g

th* lower figure fif $3,0S0, thi* rssul{s in a cost o{ $1,S67 par p*und *f ?l*. The eredit vak:e of

fi"g2 lbslday pr:r **ptic tanls used ir"r Tabl* 4-,1 is bascd *n iypical r:itnogen loads to s*ptlc tank$

and i* equival*nt to a trade ralic *i 4:"1, which ic based on generalies{, av*regs* i,qrhere $eptic

tradir:E ratios have bet*n calculat*d {or a feuv municipaliti*s in {r{cntana using the rnethod

d*scri-becj in DE* CircularlS" The val-r* *{ $"*il6 lbslday$ per ssptic tank used for [t4iss*u{s i*
b***d cn ths septj{: trading analysis a*mpi*t*d sp*rifkaliy for the h,4i**ula drsft w*stewater

dis*harg* perrr":it"

$rprle rANK s{!"mb$ ffi*u,u*,s'v&,1&BLK
w'?H,sl G&swY$"{ m0L}NsAnY

t i{y

S*ptie ?ank*

rviti"lin sr*wtl:
[}${ifici*!-y

&yrpr*xilx*{e
&itra6*n eredltx

{lhsy'sea:ewi''

1!ltr*gan

**t:r*r'id

{iirsfw;:*er*}**

Fercrnt *f
Sern**d ffiet if a{i

S*ptir T*n*t* *re
C**r*e*te**

l1a,)at

3';,3*:r,** :,.:*? '!"S6Y:

fir*;i f;: !
]

. -:-*^!B-nat:: d
1 a}& r.*31 !. _,(,

10:. :

yr33{.t -- .,:'3

:,?&s l"$,55&

*As:::*r:rrg*,f;Z 1bslil.xy*f Tfurr'*ejitS*rr*plie i6'r- i:ai'-'' *:s.'" td:- relCdayl

"'Fr*::1 li:* $*rn;sd f*J*':lati*l:t **rr:;l* *f:er "'r,e "3'r Frr *,1 -',; i
nt'T;- tl*i*** 6r"**:i] Ssr*il*nv r5 **t;* adrpiecl *n**xei:cfr frleii. i;*1 i- t.!l:*,i',,-'.1
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ll,lisssulx P*pulation {2012}: 68,394

Septic Tanks in firo*rth Snundary: 5,165
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Billings and l-ackwood Population (2012i: 113,751"

SepticTanks in Growth Boundary; 6,CI70



fineat F*lls Population {2012}: 5&,E93

Septie Tanks in Growth Bcunciary; 3,245





Kalispel* Pmpulation {20L2}: e0,01-S

$*ptic T*nks in Growth Boundary: 5,5?8



5.S O&MPARISSN OF NHL{AT.IN ANB S*.JPPI-Y

5,1 Svervi*vv

EvaNuating the viability of a trading nnarket is based on: 1) the determinatian af whether therc is
ample crsdit *upply fronr NF$s ta rne*t the dema,ld of P$s. and *) whether ther* are substaniial
eost savings with tra<IinB vsrsLrs WWTP upgrades. This section pre$ents the result* *icon'lparing
$ecticn 3 WWTp demand and $ecti*n ,1 NPS cr*dit supply in these regards. Credit supply
eornparison$ are pr*ssnted iirst, f*llowed by a nrnre detajled example of the dernand/suppiy
comparison for lVliles City tc illustrate trading ccnsidsrations with NPSs. Cast c*mpariscns
conclude lhe seclion. The cvcrail denrandlsr.'pply r*sult* prenent*d here are the basis fsr $**ti*n
S recomrnendati*r:s fCIr the Montana businese case for trading, future MDEO investil'lents eosts
a nd reiated considerations.

5.* Demand and $r.rpp!y ConnBarisons

Montana trading poli*y usually requires buyers to pur*ha*e credits from upstream seller$. For
the 27 P$s that were identified ie Section 3 far having ihe p*tential to trade, up*tream l{UC-12
yraisl$heds were deljneated. These are illustrated for each facility in Figure 5-1 {co!*r-coding is
sola{y to help illustrate correspcnding upstr*am ar*as far trading supply).

Tables 5-"1 and 5-2 present a ccmparison of F$ credit denrand from the 27 targeted PSs urith
r*sulis of the credit supply analysis fcr potenlial Tlri and TP eredlts {fron: Secti*n 4), respectively,
Supply estimates are derived 'frorn theoretical F{PS conservatinn actions in agriculture and
fore*try. TN and TP dernand in Tables 5-1 and 5-2, respectively is presented as the rnast
conservative (maximum demand) scenario that wor.rld occur in the laurth permit cycle exemiried
in thjs study" The corr*sponding dates for ths$e oermit cycles are alsc included in these tables.
Such information was exlracted frcm Table 3-1 cf this report. PSs in Tables 3-1 and *-2 ar*
clustsrerl by watershed tr.r b*st illuslralc where about S03'o of these p*int sourc*s shar*
ov*rlapping upslream areas {ran'l which. at ssme level. ih*y will need to derive credits.

As rnost upstream water$hed areas abrve PSs are relatively large in Montana, the Pr*ject Te*n':
assunred here that it is most likely that credit buyers will first seek credils from upslream Hl"jS-
12s in close proxirnity to many of the discharges. This will reduce the need for high trade ratios
that might othenryise requir"e discounting for far upstreanr credits. This will also lacilitate iocal
credil exchanges lhrough local cantacts and conrmunily connections with rural arsas.

As $uch, credrt supply presented in Tables 5-1 a*d 5-2 finst r"eilects $cenarios with credits provided
by upstream HUC-12s that could *nly produce credits for thsir location" These are referred ts as
"Exclilsive" HUC-12s whereby none of the other 26 P$s that n":ight look to irading in this study
couJd ohtain credits- iThese are illustraled with colnr-coding in Figure 5-1.) This approach not
*nly simplifies the demand/supply compariso*s, it als* portends that in many eases examined
herein, credit competition will likely not bc a substantiai concern in the tredlns *iarketplace for
these facilltles. lf ex*lusive credil supply is insuf{icrentfor demand, credit supply lronr all upstr*am
areas i* alsc ronsidered {rninus that already exclusively allocated to other upstream PSs;,

A hyp*th*tical trade scsnaric for Miles City, presentsd later in this $ection, will illu,strat* how
buyers might more readily s*ek clsser proximity cr*dit oppcrtur:ities in lhese exclusive upstr*anr
HUC-12s. For example, rlesptt* the fact that lvliles Sity would still have a sribstantial pontion of
632 upstream HUC-12* in the Y*llowstcne Basin (e"9.. Table 5-1) to produce credits, logistics
and edministrative costs might dictate trying to find crodits in more imryrediate areas af ihsirs and
an ad"jac*nt, upstream cotrnty"
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Recrgnizing this areal distrihuti*n for upstr*arn crmdit supply, NPS credit ge nerating scenarios in
fablas 5-1 and 5-2 include a ssqlien*s of five crediting options to compare avail*ble credits to
satisfy potential derrand as fell*w*:

1 . Hxclu*ive upstream Ag credit supply assuming that 10% uf fxrmers in these select !-{UCs
w*uld perticipate in tracling

2" €xelusive upstream Ag credit supply assuming thai 25% of farm*rs mig;ht participate in
r-^J:^^I,IdUII Ig

3. Exclusive upstream Ag supply at 25% participatlon plus credits fram {cres*ry cons*rvation
pra*tic*s that vr*uld coliectiv*iy prodr.rce an overall 10."c load reduction from upslrearn
frresied areas {excluding wilderness areas}

4. Total upslraam Ag credil sr"rpply with I0% Ag participation
5, Tota{ Upstrearn Ag supply at 25% participatian ph-ls forestry credit supply

As noted in the previo*s $ection 4. A andf*restry NP$ credits may in ssn'le cases be in relatively
shurt supply du* l* vary iirnited rainfali in the critical trading rnonlhs of July * Septenrber. As
such, a gr*ater rrumber ol landowner* participating in irades will be neces$ary for NP$ run*f{
generat*d eredil supply, Ag parlicipation rates of 1**1o and 25a1o may be quile high ior typical
PSINFS program$ wher* there are rnuch larger reduciions per acre axpected given mnre
ternp*rat* c*nditions ir-: olher trading settings cornpared {* Montana's largely arid conditions.
Thue, each sucressive srenario, slarling with .10% Ag participation in exclusive up$trean'! F.ILJC-

1ls, g*n*rally offers mare *r*di2s than the previous. Far esch scenario, a column identifias
lvhelher iher* ar* sutficienr credits to meel d*rnand with a "yes" {Yisr not, signilied by a "no" {lr,l}.
lf dsmand is mct for a PS. no {urthsr *r*diting scenarios are offer*d. Successive scenarios are
appli*d unlil dernand is met, li alter ihe application of all five polential crediting sc*n*rics, PS
demang cannot be met by prop*sed hlPSs, an "N" in ihe finalcoiumn mean$ that the P$ may n*t
be a likeiy cardidate for trading with agric*lture andlar forestry,

Tcwards these ends, the folicwir:g ob*ervaiions are made from d*rnandisupply comparisons in
Tables 5-'l and 5-2 for TN anci TF, respectively.

S liera/,| 0bserya lions

Sf the 27 PSs identified with potential traeling d*rnand, anly 19 realize ample credit suppiy
considering boih TN and TP. {Hed Ludge falis short lcr botrh TN and TP supply; Stillwaler
Mining, Bozeman, East l-'lelsna. l-{elena, Flocker, Harnilt*n and Kalispell have on* or thc
aiher nutrienl credits with insufficient supply)
Considering just TN {fable 5-1}, all but 2 (Red l-odge and Kalispell) have sufficient crerlit
sLlpply. TN supply lcr f-'l*lena is *nly satisfied witt": the final and most Seneraus credit
scenario #5. $ixteen of the facilities will find su{fi*ienl TN supply in their exclusive
upsirearn HtJC-12 watershsd$ {scenario #1).
The TF supply (Tabie 5-2j is a substantially different picture than TI.,l. Even lvith the most
generous crediti*g sc*nario #5, 7 facilities are unable t* rneet TP supply needs t* {ully
offsel dernand {$tillwater mining, Red Lodge, Bozeman, Easl hlelena, Helena, Rnckcr and
Hamilton). Three oth*r tacilities meet TF supply needs with scenario #5 (Biilings,
Yeliowstone Energy and Dcsr Loeige).
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YeJ/cwsfona ffiv*r

,* lr:sx{fiei6nl TN anri TP supply fcar Red L*dge i* rnost lik*ly a funeticn cf *nly 5 xpstr*ar:

HtJC-13s that c*uld p*tentialiy d*liver f\FS eredits. Th* same is true for TP supply

shcrtag* fl:r $tillwater Mining with *nly 1 upstr*em *-{U*-1*; a functi*n of its ln*ation in a

lre,adlvater str*am.
. &s n*t*S ab*ve, Billings and Yellows{nne Ener$y &re shi:rt TF st"lpptry hr.:t nct TN. The

t*rm*r has ?*S upstrean"l h"lLJS-"12s fr*nr lvhich to potential}y dralv TF *redits, thcugh their

dsmand {th* large*t *f a*y *f th* S p*ten{ially tradlng discharges in th* Ye}lcla,'st*n*) still

{ails sh*rt *rsr**r mil prop*seii f.Jp$ crediting s*er:ari*s" $tillwrxt*r frlining's l*calion in a

hsa*wat*r lsav*s lt at a dlstinct *isadvant*g* with only th* t"{lJc-lt in vuhi*h it i* l**at*d
ta generate credits"

&l}rssoxx frlv*r

n ln the l!{issouri Sasin, all 7 p*?entially lrading P$s hav* ample TN supply frorn NP$*,

{hough fr*l*na r*quires scenarie #5 t* ryr*et Thl den:and"

* Three poinX s*urc*s {3caer-n*n, Hel*na and East Hei*mai hxve ins,..,ffirient TP credits in

ihis basin" Al] have a r*lativ*trzS sm*tr| nun"lb*r S1il) available upstremm I-{UC-I2xtr*r"r*

which ta drai,v cr*dits"

n1^*t" r^-1"urd:\ rut^

e Sf th* 5 pn{*ntially trmding P$s in ths *iark fcrk, only Miss*u}a sl'lotvs $*rv:* addi{ional

Ag *reclit necd is*enaric *3) t* achi*v* T{t **ppiy beyr:nd sc*nari* #1.

* R*$ker,lvilh *nly 4 upsfrearn l'{U$-1*s tr sLrpply crc<iitrs, has insutfici*nt TP rred}t supply

under all crediling $c*narifi$. *eer l*dg* vxill need s**n*ri* #S to me*t TP den"lar-ld.

.&ll0l**r ftiv*r Sasins

* Kalrspeil. with rnly ? upstream tr-lUC-1?s f*n er*dit sl";pply has insufficient Tf{ cr*dits for

trading zsnd*r th* 5 l{P$ supply scenarios. This is mlso a functi*n *f th* large expect*d
-l'l\ dernanej. Kaiispcll'sTP d*rnand i* x*r*, nr: TF eredit rupply is unnets$$ery f*r this
plant.

** l-lanriJt*n Tl{ supply is nrorc than anrpl* t* rneet d*mand" h*weve r, th*ir substantiai TP

d*n-land sftnnot he satlsfi*d *v*lr tvith St up*tr**n: FiUfi-lts.

This r:orrparalive analysi* sf den'land and *asp 1y represent$ a reasonable but conservatjve
ass*$s,lr*nt *f p*i*ntial opp*rtxnjties f*r trading a$,tng$t thsse 27 identifi*d PS*" The next
portifin *t this s*etion uses thcs* dnta and applies ecsts fnr WWTP upgrades ver$u$ cost f*r
NP$s" $uch ;t* *naiysis will pr*vid* ie rnor* de{initive pietur* {or lhe *c*n*rnic *:as* for trad?ng.

\&lt':at we address here, b*i*re mcving to a specifi* den:an#*upply ecmparison {ur Miles *i$ and
ther e*xt e*rnpari*ons, is the re*cgs"riti*n that this supply an*lyt*is makes no consideration for

sit*-spe*i{i* cr*r}it availahility. ?rading certainly *nnnct be explicitly ruiecl out for these partict-llar

F$s giv*n le*alize* upstr*anr opportuniti** that sirnply cannn? be known or discover*d in th*
c*urse of th js rudimentary analysis" {t is thus {ully ackn*w1**gad in this report that other *pstr*arx
eredi?ing al{errrative* are p**sibls {e.S., stre*rnbank restoratict"t, cattl* remov*l frcm s{rearn$,
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irrigati*n managemsnl, septic system disconn*ction, &s well as other discharge alternatives
including ef{luent r*use and to a v*ry likely limited exlenl, PS/p$ {rading}" Seetion 6 identifies
approaehe* wrhareby PSs in lirnited credit situations ean l*rsk t* other *upport opii*ns tc find
cr*dits, As v*ith erny futur* trading scsnario, hath P$ and NP$ canditions are sit*-specific and as
such, *very entity will need to speclflcally evaluate their particular canditions at a much greater
level of delail to det*rmin* their benefits with irading- Here again, the pr*posed trnding framework
will outline soluticns for how such ronditions can best be evalu*ted. Ths following Miles City
exarnple wili illustrate the considerali*n$ of se*king lo*al *redit supplies.

5.3 Mile* Oity Oernandl$upply Exarnple ?radlng Analysi*

A more detailed analysis CIf credil availability for the Miles ei$ WWTP i* presenled here to
iilustrate an example trading scenaria using th* Proj*ct Team's assumptions for demand and
supply repcrled hereir:. ln gen*ral, a PS buy*r"will likely prefer engaging local landowners andlor
eonservation district staff in exploring credit app*rtunilies" Ev*n in situations wlrere a pcint so*r*e
is located at the downstream end *f a large watershed ar:d hence has arnple upstream areas to
purchase credits frorn, working with nearby landowners w*uld provide a level af comfort and
certainty for the buyer in a n*n-traditional permit compliance selting using WQT. Mcr*over, with
increased distances betwaen buyer and seller, greater is the pctential for having to increase *
trad* ratio to account fcr fate and transport losses.

Miles City is located on ihe Yellcwstcn* fiiver in Custer C*uniy in the southeast p*rt of the state
ireler to Figure 5-1). The Yellawst*ne River at Mites Cily WiVTF's discharge point has 69?
upstrearx HUC-12s, excluding the Abasatoka-Beartaoth Wilderness area. Among these FIUC-
13s. icad reductions lrorn 4S5 are exclusively available for Mil*s City as these are upstrearn only
t* this ci{y. This analysis therefor* iocuses on the question that, without using the assumed 10%
ar 25'k landowner participation trate, h*w likely it would be that Miles City WWTP wr:uld be able
to find enough credits {and from how many landown*rs} in upstrearn HUG-1Zs lo meet its
increasingly strrnEent nutrl*nt dlscharg* Iimit,

The analysis therefnre exanrined:

* Potential nutri*nl load reductions from agricultural sources {rangeland, pastur*, and
crcpland) in th* 75 HUC-I2 water$heds within 5* nriles up$tream *f the Miles City WWTP
and within th* area of the tyiio c*unties nf Custer and Rasebud {Figure 5-2}

* Available nutrient load reduction credits to Mites City WWTP frorn each of the 75 Hljc-12
walersheds afler an assurned tradirrg ralio of 2:1 is applied but withcut an assurn*d
participation {see Figure 5-3 for TN supply and Figure 5-4 f*r TP supply)

. The credit generation capability rf each of the agricultura{ land uses in the 75 HUC-I2s
on a per acre basis

" Ths estimated number of {arrns in each ol the three agricullural land uses based on the
farm size obtained or deriveC frsrn the 2012 Census of Agrieultxre by USDA and the total
area of the land use frorn the 20]1 USGS iand cover datraset

. -l-'he potenlial credit dernand at Miles Sity WW?P f*r *a*h of its next {our permit cycle and
the corresponding aree of each ai the agricultural land uses required lo rneet this denrand
based on ils per acre credit generatlsrl capability
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Tha Miles City *upply analysis then compared th* r*quir*d land use area for crrdits that lvould
be available in ihe 75 upstream HLJC-12s ts determine i{ su{iicient supply existed. Ii iurther
estimated the nurnber nf farms {henc* number *f landowners, assuming one landcwner per farm.}
based on ih* required area and larrn size. Comparing that number of landowners ts the tctal
numher *f landawners in the F{UC-12s suggesls aR actu*l participation rate potentially necessary
to generate suftici*nt credits to meet demand.

Tables 5-S to 5-5 present the results *f this analysis for rangeland, pastures and croplands,
respectfully in these regards. lt can b* seen that due to thelr predominant presence in the r:earby
upstream HUC-12s, rangeland {ranches) alone would be able to generate suf{icient creditrs tc
rneet demands for both nutrlent* {Table 5-3}. This is true in spite of the fact that rangeland has
th* lowest potentiai nutrient credits per acre {0"012 TP lbs/ac and 0.2'18 lbs TNlac) among the
three agricultural land uses" The participation rate required lor ranch*s ranges from 10.6?/o {or
the mast imrnediate permit cycle to 16.5% ior lhe mo$t ramote. These values are well within the
10% and 25sl" participation r&le$ assunled for the ctate-lryid* analysis.

Neither pasture$ {Table 5-4} ncr croplands (Tahle 5-5} alone could generatre sut{ieient crediis to
rne*t the demand from Miles City WWTP using the BMF application ef{iciencies assumed in this
etudy. The arid conditians in this part of the state likely canline pastures and crop farms lo river
corridors where irrigation water is available {e.9", see Figure 5-5). This makes these two land
uses {ar less common in the area lhan ranches. Thu*, lt is not surprising thal available credit*
fronr pastures and croplands are limited in this particular setiing. Nevertheless, croplands andlor
pasture would still be able to general* a portion oi th* required credits. There{ore, these ar*as
lvould renrain as viable options tor potentiai credits. And as noted above, site-specifie
oppcrtunities will no daubt hecon:e a target ior future buyers as opposed to an assumption that
*uch substanlial numbers ol landowners would participale. Overall, this Miles City exanrple helps
illusiraie the ratianale for targeting "€xclu$ive" up$trear. HUC-"12s in the brsader analysis for P$s.
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$"& Sost 0arnparisons

C*mparison of credit volume demand and supply presented in Tables 5-1 and 5-2 is used here
ta compare costs {or WWTF r";pgrades versils &g andlor forestry credit* ia determin* whether
there are economic benefits far trading in the various IVlontana settings. WWTF upgrad* cost
aosurnption* far this analysis ar* presented first follsw*d by the appr*ach used to estimate cr*dil
seenaria cssts. This section is *onqluded with a comparison # costs af upgrades \{srs'Js use of
r"rulri*r'rt *redits t* meet ccmpliance neads"

For both sets CIf supply and d*nrand ccsts, liet Fres*nt Values are used. This provides lhe ffiost
reasonabf* f0-year equivalent comparison of eosts; the 3C years also j*st happening ti:
c*rrespond rvilh the f*ur perr*it cycl*s exarnin*d herein. NFV is the surn of the presentr valu*s o{
the capiiallzation, operaticn and rnaintenance, r*placemenl *osts and tran*action fees, The
methsd adjusts fuiure values based on an interest rale ol 3"3% corrrpound*d annually. All current
day values are |eft as is. ?he method allows you to oornpere ditl*rent co*t *ptians in t*day's
d*llar,

WW?P Ccst A*sumptions

Point s*urre unii values fr*m Tahle 3-2 were calcuf*t*d bas*d on an h,lPV apprcach by assunrir:g:

" Net Pr*sent Valu* *ltows dif{erenl treatm*nt *ptions t* be carnpared in curreni d*llar
estimates

Future co$ts are all adj*siad for in{lation at a rale af 3,3 percent

WW?P upgrade cc*ts are evalualed bas*d an a ?O-y*ar project li{e.

Cost estimates for upgrades consider both the capilalizalion and op*ratian and
rnaintenance

CIredit Cost Assumptions

For Ag credits, unit values were calculatrcd on an NFV appr*ach by assuming the following:

$

*

A 50% TN and TP reduction

Cost estimates for Ag settings based on dauhling the implementation price for a ftiparian
Herbaceous Cover cf grasses and forbs, NRC$ practice standard 3$0 payment sch*dules
o{ $7'16.02/acre {assuming the full cost of th* practice implennentati*n was twice the
payment schedule alfowed under the Environrnental Quality lncentive Pragrarn as Nl{C$
support is typi*ally 50% of the pr*j*ct cost$: for trading applications, 100% of the €os1$

afe assurned here {or credit pricing)

A project life oi practice standard 390 o{ 5 years

T'he practice irnplernented lour tirnes to generats * Z0-year projeet lifa in ord*n to be

compared against th* point source NPV values

lr: ord*r to minimize ehannelized llow breaching the buffer, one acrs cf riparian
h*rbacecu* cover is assumed to eff*ctiv*ly treat run*fl {rcm:

o 500 acres of rangeland
o '100 acres of pasture
c: 100 acres of cropland

8 I-ISDA-hili.CS, iUrirrrana Pr:aclice Pay*Te nt Schedul*. Fiscal Year ?{.}14, Il{l:p, Eil'eclive Dare: Janusrv :i i. 2014
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* Per a*re traated fi*ld r*ducticn* *re Cerived as:
t'. Flanoelanc!: Tf\} = 0.65S l**/a*r*;T? = *.*29lbs/*cre
c Fastilra: TN = 2.507ltrs/acr*;TP = fi.124lbslacre
r: Cropland: TN = *.$61 lbslacre;TP = 0.045 lbslacre

* Unit sosts arc based *n credi! values which requir*:
* Inrp{*rnenting a t:'1 trad* ratio tr* th* redu*li,on estimale
{} Adding an as$ufined?{}Yo transarti*n r*st

For for*stry credi{s, unit va}u*s were ealculated *n a HFXI appr*ach by assuming:

x A 7fi!{ Tl{ and an&*nla TP r*du*?icn
* Co*t estin'lates f*r for**try s*ttings are b&$ed on doubling th* ir"r:plernentaticn ccst o{ th*

n*n-regulat*d psr acr* estirnates fnr $4S3.34 per acre treated
* F*restry roxds ar* a$sutTied lo h'* treat*d ba*ed on * list *f gerreral practic**
* Frnj*et life *? practices ar* 1 year

, Fracticss are irnplern*nted *fi {i*"rs* to g*ncrate a !*-year projeci life in prd*r N* b*
compar*d againxt th* p*int ss*rce &lFV valx**

* Gn* a*re of torestryr roa* pr*t**tion is assxrned tc ssrve 22il acr*s oi fore*ted lanei

* Fer acre tr*ated tield redueticn* w*re d*rived as:

r TI{ = 0"3*P lhslacr*:TP = S"fi23

* Unit **$ls ara Lias*d or: credit valts**ttthi*:rt r*qxir*:
* 1r:rplen"lenting a 2:: trade rxli* to th* reducti*n *s{irnat*
e: Adeilng &n assurned2*"i* trans*ction cost

Th*se NfV assumpti*na and relate* c*leulati*ns yirld*d unit c**ts for TN and Til *redits as

prex*r:ted Table 5-6. The *?:it *o*t cl a er*dit r*fl**ts how nrany conservati*n prfffltifis units

{a*r*s} have to be in"lplenr*nted tr: yield a cr*dit tlr*t i* appr*priale t*r ottsctting a por";nd *?

nutri*nt dls*harg*d. Therefcre, {or s*rne practie*s, *v*r twc ;:ounde *f reduetion per acre lvill

tak* place with lmpl*n:entation, For tl"lis setting, a {racti*n of the acre unit *osl is appiied. Whsn

th* practica generat*s less than tw* p*unds c{ r*ductio*, then multipl* *cres of impl*m*ntration

ar* r*quir*d to generale a credit and the unil cost *f a er*dil es*alates accordingly.

Y&BLE S-S
TM &NS TP CRTMI? CO$TS

FOM V,AHISUS BMP APPLT*&TIOT'IS BY LANT} CSlIEts

BII*trP axlplicati*r"l
**st {$fcredit}

tlr TP

Hanqeland 2"1* 5fl.34.

Fasture t.6/ tr7 Qtr

*r*p tbu.vJ
For*strv 1CI.CIS 131.33

Th*s* estimsted unit c*sts f*r *rcdits appeer rnuch more off*ctivr* for TIt than for TF" This

*bservation ic barn *rrt with conipari*on r:f these with unit co$t$ of upgr*ding WWTP* as
presented in Tabl* 5-7 tall as ldFV).
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TABLE 5.7
coMPAR|SON Or W\4rTp COSTS

W'T+I TiI AND TP CRIDIT COSTS

*Cureolly xpghdi:g facility (eilhe. in design or coiskucticn) TN and TP adjusbd b axpec{6d perforrar.o allor u.6rrd€.

:99:g::9Jgjjglg3,i divided by tre ex:stlrs reduced pounds cr rN see reai in addlrional nan',rlve

lltlliiirlii.a*ft,liii{iliiikiid n6ad

ffiiffidffi;;;;-'l
NIA . No{ Applicaris Cle tc suopi.r limtatie.

Proj*t d luly-s€pt *m6nd Iotal Nitroa.n &mpari.on Tobl Phoipho'us 6mFrkon

IN

TF Demand {lbs TN Upg.ade
Cdst (NPU'

Il{ Upqrade
Cost (Uax

[rar
Unil
Cost

P+rfiit

TU
UpS.ade

Cosl {Full
But,d Ort

Seasonal IN Trrdtng
Cost INPV)

TN
Credit
Cost

I S/lb)

TII Ii'QT
Upgrade

TP Trading
Cost INPV)

TP CredI Cost
lSeasonrl lllb)

TP WQT
CosL

tlbsl Upgrade
C6st INPVI

{Seasonal
3nn)

Trade
Tl.l

T&de
IF

n a *
lkr0in l{sallh l 6 s 207 066 * 24/, ti2 4 s 2i11 87 f.i. 5 ?562 s ?1 16 $ 5954 s E1 44 27 1%

4 s 92 s 756 $ 2 539.749 $ 14.r 57 N

1 ta4 g 12769 ') I 11i 030 I 212 n7.1 s 21 16
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3 s s I $

iolo* 981 C s 790 0.12 4 s 43.25 $ 56.329 a7 h::a:.,:; N

26: 32 3 )..432 3 3.45 $ 17.C39 58.73 1525% N

15 331 15 931 s 315 3S5 $ 256 g 256 s c14 420 112i" $ 79?40A s ?4a?

liles C.lv 15.331 1.930 S 6.1 1 ?26 ; r'l 62 2 3 1Jl8 $ 3? Sori $ 21 16 $ 2.294.823 S N

17?

1.126 435 s 392.031 $ i9 e 1 g 3361 $ 51.632 81 7'l; !84.J93 s 2116 $ 505.171 s 5795 27 4n
2,6i1 3,51J ! 3lJ s l3l I ZS; 851ir 5 534.JJ9 56 NiA I d

il B.,.hav;.,irl H.,.4itl: 61 ai 11,, { 6603 5 2116 281q"

c ;rc0 I t * 5 23.0-01 85 $ 451 1t8 s 7519 19541" N N

$ )a1

Lodge' i) 708 tt, 596 85 I A2! i72 57 95 1i03',i

ior 586 $ rl45 5 113.15 i 1c.16d $ 23? 7lt.175 16 I 10.141 214v, N

rl n x:

2.884 61r s 2_356.036 $ 4085 4 g 4aB5 .i :97 s 258.533 s 21.16 s 707.90{ 274% N

r.367 2'A s 1.c42.714 s 37.63 4 : 79.614 $ 287 B% s 86ir3 ! :l 16 $ 656 5*t s 160 9: lbli/. N



WWTP *xcll,$isn from ihe Table 5-7 e*nrparative rost analysis was l:ased an th* f*llowing
raticrnsle as to why five faciliti*s *{ ths *riginally id*ntifi*d 2? wsr.rtrd n*t likely ***age in ttading:

" Red L*dge and Kalispeli dieJ nat have suffici*nt upstream Tl{ *r*dit supply
e $tillwater Mining and Hamiltcn had no TF"l dernand but fcr their TP d*mand, supply war

ir:s:*ff[cient
* Eutte ix *xp*ct*d t* have n* tutare dernand {sr eith*r TN or TP credits bas*d cn their

ahility to rth*r'rvi*e m*et varianee limits with anticip*ted upgrades

The {inal two columns ln Table 5-7 rcveal that {her* retay *nly b* 14 F$s that w*uld find tradi*g

iand then only for Tl.'I), ccst-effcctiv* u*ing Pnoj*ct -['e*rn assurrptions frr Ag and forestry NP$
credils" These ar* based on the c*mparison *l vni2 ros{s {if WWTP upErades for both Tlrl and
TP versus c*sts of creeJits" Four facilities in thls c*r:rp*ris*n {Gr*at }:alls, &ozen:an, }-{*}ena and
Billing*), th*ugh having ample Tf{ cr*dit supply, *till app*ar to hav* gr*aler efficien*ies to meet
Tl{ lirn}ts with plant upgrades d*spit* r*laliv*ly f*w TN credit ecsts. This is denoted by WfiT
p*rc*nl *ffe*tiven*ss *xc*eding a 75?! thr*shold *xpre*sed as * fun*tion *t credit *rsts divid*cl
|:y upgrad* ccsts. ln all cases for ?F, tradinE is quit* in*{fe*tive.

Worth n*ting in this table i* th* dilference hctween Tl{ tJpgrade Co*t {"Max Permit C*st $oas*nal
$ltb"] *nd TN UpgrurSe Srsl {'-Full Build-Out Permit"}. i{ the entity upgrade* *ar}y {i"e., before the
in{luent {}ow is ther*) th*n th* upgr*de eo$t ar* {*r fu}l buifd-oui divided by the exisling reduc*d
pounds of Tt{. Thar*{nre, trading can b* us*d to d*lay th* upgrad* for a permit cycl* whieh wil}
n^rak* the unit cost o{ th* upgraeie low*r. The full build-out *osts reftect the maximum NP\l divided
hy the maxirnum redu*tion. The maxirnum i* us*d tor ?P{ be*ausc it is a biol*gi*a}ly-treatee*
pararn*ler, anei it needs to have the treatnrsnt uniis re{le*t modffisations" TF is a ch*mi*ally
tr*xt*d paramet*r, and can b* added t* *xlstlng unit* using ar-i autside tank and pump *s a
$*{"r{'ce, and th*n nr*difying th* pl*nrbing" e*ra hi***{ids frcrn th* addition o{ precipitant {cr TF
is not assurr:ed here ts ex**o'd the exlsting *larifier *apacity. -{hr"t*, iner**s*s in TF nrnst o{t*n
re{l**t minor upgrades for equipmen{ and then additicn s{ more *h*n:irals. This is why the YN
c*lurrrns cCImpare n:axirnunr c*st vsrsus full build-out v*here TF d*ec not"

M**t notahly, thnse faeilities that d*cide {o use tradt*g to fully a{fs*t TN demand will als* gel
s*tyt* TP credits pr"cduced frcn: ,Ag andlar {crestry praetices" The TF unil prices in this exarxplc
are n*l *ost-effectiv* by th*rnselve*, but are essential?y "free" il th* P$s have alr*ady pur*hax**
Ti\ *r*Sits {i.e., paid frr praclicea to prnduce Th} *reditsi. This vuor,:}d reduc* the TF cher:ri*al
*o*ts in eln alrnost tinear fashi*n, but nci neeessarily aehiev* TP compliance rn and sf themselv*s
absext s*nre *h*rnic*l treatrnsnt at the plant.

Because *{ yariou* assumptions used in the NF$ er*dit calculation*, and especially with no
readily availab,le runoff data f*n corrobora.ting EMCs, th* Froject Tearn beli*ves that the lirst and
n":cst appropriate i*dicat*r o{ tradrng p*tential in hrlontarra shculd foctjs sn the dernand analysir.
Thi* i* th* identified pot*ntial trxding neecl fpn 27 P$s that lik*ly cann*t meel variance limlts rryith

*urr*nt treatnrent technolngy. Next in th* s*qu*nce lcr asssssing trading potcntiat are unit
upgrade ecsts for thes* WWTPs" Lastly in thc consideration a:'e *v*dit easts used {or c*mpar}son
tn *nit upgrade crs{s. l,lPS *redit c*st$, a* *xtrap*let*d in this *omparative analysis, suggest
that o{her **nservation practices should be considored" The currentr, br*adly applied landscapa
practice$ yield cosl-effe*tiv* TN *r*dits, bul not so for TP *r*dits. Mcst itNportantfy, upstnearn

xit*-sp*cifi* conditicn asses$$r*nts wilf m**t li]t*ly b* needed t* help buyers bet?er detcrmine
local NF$ *ptions that rnay have high and much more eonsolidated cr*diiing p*t*ntial. Such is
Nh* *ase {or actual p$lhlp$ trades in all\ffSY pr*grem$.
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It is there{ore important to rec*gnize the limitations of relying upon I'rlPS runof{-based credits used
in this analysis to m*et dennand, particulanly in the driest tirne of the year {July * SeptemberJ and
in an arid setting" This again paints to th* inherent need for local kncwledge ol other exacerbating
conditi*ns in upstrearn watershed settinEs {or FSs considering tr*.des. Tapping into locally
knowledgeable slai{ oi Conservation Dislnirts {CDsi for example, will be an impo*ant
consideration {or buyers seeking higher rn*re concentrated erediting opportunitias, COs have
unique experience in theso regards, knowing areas with water quality concern$" and knowing and
*ften having the trust of landcwners to he able tc cost-effeclively engage lhem in dialogue.

Thene will also be large {nan-wad*able) river settings {or a podior: ol ihe 27 identilied PSs whe r*
diluti*n eansiderations and TMILs will ultimately drive permit lirnits. As such, current
extlapolations irom wadeable streams may not apply in the mannsr in which lhese have been
used in these r':on-yradeable set?ings" In either setting, hourever, trading to meel high credit needs
potentially requiring tens to hundreds of landowners to participate may simply be unrealisti*"
Thus, cansideration for upgrades to interirn varianca limit treatmeni capacities and lhen
cornpletion of complianc* n*eds with trading shculd be independently considered by each
discharger with sr,rbstantial demand.

The WWTP and NPS credit c*st prcjecti*ns in thls section shouid be taken as indicative of general
trading conditions, and not be consider*d definitive. Approaches used in thes* regards are
potentially sensilive to key parameter* such as practice costs for TN and TP reduction, and
obviausly subject lo irnpraven:*nt given more site and practic*-specific data. Thus. these resuits
should not be construed as th* last word. but rathe r combtned with full analysis of each WWTP
setting. Llpstream watarsh6d conditions and permit schedule impact r:n costs to mors cl*arly
address specific trading oppcrtunities.

All of these parlicular conditrons set the backdrop for the Business Case discussion fnr trading
present*d in ihe next and final section o{ this report"
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S""! *verryiexv

The busin*$$ *&se analyxis f*l a W8? progranr in Mcntana [s pr*sented in this ssction. Th*
focus ef bl,lsin*ss *a*a r{*v*bpm*nt w&s. sR ?hr* p*t*nfial volurne of trad*s and the ec*n*rnic
viabilily af W*T under Mcntrana's trading p*licy tircular SE*-13. Ts be*{ facilitate the potential
leval of nulri*nt irading th*t might occur in f\$*ntana, lh* hu$ine$$ ca$e wa* t* reccn:n:end the
d*velopment cf a ferm*l tr*ding tram*w*rk und*r lhe trading policy t* he supp*rt*d by a one-
tinre &*3SQ inyestment. Th* busincs$ e&se analysis thsre{ora exp}icitly facuses *n findings o{
S**tions * t* 5 *f this rep*rt. Th*s* *naly*** reveal*d a limited nurnber *{ p*t*ntiaiiy viable
fS$*pS trados in l\dantar"ra. &s such, ihe Froject Tenrn is reeCIn'lm*nding that MDEQ n*:t invest
in lhs dev*l*pnrent of a lormal trading frarn*work, Aliernaliv*ly, we identrity potential MnE&
inveslnr*nl rppcrtuniti*s thal cculd bstl*r facilitata th* limit*d expecte* trading as well a* simplify
ass*ciete* MFn€$ p*rmitting needs under the exi$t:ng p*licy. Pr*ducis *f su*h invaetrnenls
c*uld be addres*ed via appendi*es to the tr*ding p*licy" These could *lsc include sirnple traeking
ta*lc used by permit writers and F$s, and stakeholder outrca*h. We slaborate cn thes* findings
and r*cornmendati*ns in the remainder *{ this secti*n"

&"ZW&T Fotentla* in M*ntan*

More {han ?CIO WWTFs in the slats warc initially consid*red {cr trading poteniial as bL;yers cf l,lFS
credits {r*m agriculturs and furestry corrservation practices. Only larger F$s and *thers with
rnechanical trr*atrncnt capabilities were ultirfiat*try c.*n*idered r*levant {*r tradirrg based or'*

applicability und*r filrcular AEQ-12t] {Nutri*nt $tandsrd* Variancesi andlor TDMLS. This
resulted in 27 FSs subsequently id*ntifi*d with pol*ntial treatmer":t upgrade n*e$s i* mee?
praje*{*d *f{ir"l*nt lirnits {refer to Tabl* 3-1}. All lrea{rnent upgrade needs ccnsid*red e{ft*ent
iirnite prr:jertcd by MDES in r**por':se t* instrcanr nutnient slandards Oircaslar mf*-124
c*l'r**ntration iinrits xnd lheir p*riod of appilcation.

Of the ,7 pS candidatas f*r trae*ing, oniy twc faciiities {Fled L*dge and Kaiispeil} would not iikely
tin* suffi*i*nt ,&g aRd/*n f*r*atry l*F$ cr*dits ts rneet their TN d*n"iand as a f*netian sf
ge*graphically-limited upstrearn ar*&s (r*fer to Tahte 5-1). Six facilities did n*t hav* suffici*nt
l'JF$ *redits fcr TP t* rn*et derNancJ alsa iarg*fy as * {r,:n*ti*n of lir*it*d upstream areas {i.e", g10
up*tr*arn HU*-1*s f*r aredit generat{*n per FS}" Yhese PSs lrr*luded Stillwater Mining, H*d
L*dge" B*zeman, Hel*na, Hast Fl*lena, &nd R*c*q*r {Table 5-f}" TF dernand f*r *ns fa*itity

il-.{*rnilt*n} excsed*d supp}y evon with 52 up*tr*am l-lUC-12s. TP supply Nimitations in all sev*n
case$ oceurrsd even lvith a e**nari* of higher lev*ls *{ Ag parti*lpatian {at 25% af all upstr**rn
areas) and f*restry {with 1*% rf upstraam &r&as impl*menting fCIr*stry conservalion praclicos).
ln tolal, NPS cr*dit supply for Tf{ and TP was only sufficient for 1S of the 27 PSs.

When r"lltimat*ly comparing unit c*sts of NPS credits ($Icredil) with equiv*lent unil cnsts for TN
and TP faeility upgrad*s {$ipound}, cven feyyer trades appeared like}y" ln this analysis, *nly "t4

WWTFs app*er to have d*mand, *upply *nd e**nernic canditi*ns tha? rnay lead them t* ccnsider
tradir:g, and then *nly f*r Thl {r,*fer to Tabl* 5-7}" These iaci}ities {and Xt-l*ir discharge
classi{ica{ian} include:

* West*rn $u6ar Cc*p*rative {majrr}
* Missoula {nrajori

" Diilon (maj*r)
* Si$forls (rnajog
x Miles fiity {maj*r}
n t4*vr* irnajor)
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* Elkharn f'{ealth Care (mincr}
. Hast H*l*na (rnincr)
. Manhattan {rninor}

" Conrad {minar}
r Monlana Behavioral Healih {min*r}
* fieieker {mincr}

' L*lo.{rnina*

' Abcarckee (mino$

Of the siN major dis*hargers, Missoula i* the largest that might henefil lrom TN trades wher*
eredit ccsts are 31% of upgrade costs. Miles City w*uld stand to save nearly 85eo or S5M ot
pr*j**ted upgrade costs with Tl{ trading" Potenlial nitrog*n treatment savings with NPS credits
fon al{ 14 potential buyersrar-}ge from"l-31?l of r;pgrad* costs based on Table 5-7 cost
*ssumptions. Of the more than $23M in projected upgrade ccsts for these 14 PSs to rneel TN
{inri{s, equivalent TN trading cssds are estimated at $3.2M, an approximate $20M savings ever ?0
y*ars, at aboul an averass nf 14% rJ the s*st o{ upgrades for all. Ftorn Table 3-2, lhese $23M
upgrade c&sts represenl over 85o6 of all proj*cled upgrad** t*r Thl treatrnent at the 27 oriqinxNly
targeted f*cilities for trading.

Because NPS phosphorus credits considered herein ranged lrom an estimated $58-161/credit
compared to equivalent unit upgrade costs of approxirnately $4-25lpourrd. trading for TP is nct
cansid*red cost-effeciiv* lor th*se tecilitiss (nor any oth*r*),

Ot pa(icular note {or any potentral PS/NPS trading sc*nario in &Iontana is the limitaiion af NP$
runoff-generated credits larg*ly due to veryr low rainfall during the criti*al months of July ta
Septernber {lypically <2 rnches) when instream nutrien{ slandards must be mel. ln sorne cases
as noted abcve, facilities are located in h*ariwater area$ where there is insufficient upstrearn land
to generate such credit$. For olhers, benefi*ial casi differentials betlrye*n WWTP upgrad*s and
NP$ credits considered herein do, not sxist, Nctably in s*rne settlngs with larger faciliti** {*ee
Se*tion 4-6), the potential lo obtain additlonal nitrogen offsets from septic system disc*r":n**1*,
thot"rgh expensive, is possibl* and rnay be a feasibte alternalive where NFS TN credits are in
short supply or too difficult to aggregate" Though nct considered in this study because oi a paucity
in availabfe research findings andlor site-speciflc d*tails needed Jar *redit calculations, nitragerr
roduetions from imprcved irrigation praclice managernent ar* a possibility in select area$ where
upstream irrigation is pres*nl ab*v* a WWTP. $uch options w*ufd need to be idenlified on a
case-t*-case basis.

There are perhaps, ceriain trading options that should be considered by any PS consid*ring
trading" For example, purchasing credits initially for TN could provide canrpliance lor ane or msre
p*rrrit *ycles before plant upgrades necessary to meet future n:ore stringent TN etfluent limils
would nead to be implemented" Conv*rsely, il might be advisabte for cerlain lacililies to upgrade
in earlier perr*it cycles to meet second *r third perrnit cycle nutrient tarpets, then use trading for
a much smaller increm*ntal levef *{ required reducllans with latter pernnit cycles. $u*h
c*nsid*ration* r*veaNed in the cost analysis for denrand and supply {Table 5-7), reinf*rce x
fundarnental premise of trading; all potential buyers rnusl *a*h care{ully exarnin* their own
particular needs and opp*rtunilies.

Ba*ed *n lhcse study findingx, there appcar$ to be a relatively lirnited numher *f pot*ntial p$/l!.lpS

trading cppartunities in M*ntana. These are also likely to b* spread out over four perntit cy*le*.
As such, y/e recornmend that l\llDfQ:
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* N$i inv*.st in forrnally developing any specific andlcr prescriptive WQT program f ramewcrk
under CIfiOULAR nfQ-I3. F{ather, MDEQ sh*uld sin:piy aliow PSs that mlght choase to
trartre, t* besl deterrnine how they shculd each proceed und*r CIRCULAHS DEQ-I*,q,
128 xrrd 13 ahxent a formalWffT trarn*vt*r*<"

* Alt*rnaliveNy c*r:sider limited irnve$trn*nt$ lo write appendices t* DEQ-13 that ciarify and
facilltate credit cal*r";lati*n m*thcdr, pr*vid* sfandardized f*rrv:s for trading pa$icipants
and lay out exp*etati*n.g for *r*ditirrE prcje*t verifieaticn and apgregator participation.

" Con*id*r limit*d ir:vestn:e nts tn *xp**nditares f&r publi* outreach andl*r wcrkshcps related
to 0EQ-.13 sugg*stred aPPendic*s.

Th* r*nrairrdar cf this repari discusses additional detaifs of thess recomrnendations.

&.S Gpnrideratian of W&T Framexrsrk Elem*r:ts

To facilitale potential PSINFS trading in &,{antana, th* Projeei Team *riginally proposee3

consideration of four WQT framewrnk structur*s that c*uld b* dev*lcp*d with additi*nal MilE*
investment to address the pat*ntial lsvel c{ nutrient trading that might a**wr in &,*ontana. Sas*d
on the limited nunrber *f potentially via*l* tlS/NpS trades {and then just ferr TN}, con*id*ralicns
{or a WQT business cas* de noi port*nd sub*tantial her"refits lvith f*rnalframewcrk develapmenl
by MOEQ" ln this light, it js sti!1 useful t* elabnrate on rationale frr why {ran'lewnrk* wou!d n*t
*pply, and alternatively, why various *Nerr-ren?* of select trading structures would stili he u*se{uiior
trading participant use and app{ication" Yhese {ramework *lement cansideratirns a,'e as fcll*ws:

* SilclercL,!{glicg: With * lirniterJ numi:er *f }ikely truy*r* in the Mcntana WOT rnarket,
building a preserlptriv* bilaternl trcding framewcrk within th* exi*ting trading policy will **2
n*cessarily provide great*r e*st savings and/rr facilitaie n:o:'e trades. llather, th* Pro.!*e{
T*am sirnply enrphasizes h*re that h?iateral iradcs lvill be ths default apprcach for futr-rr*

*redit *xchanges r"lnder th* current p*iicy. This is appr*pria?a and lik*ly suf.fir:i*nt f*r the
limited number o{ potontiall parti*tp*ting FSs aver ths next {our p*nmlt cyelec {i.*", r,*xl
20 years). ln this rnanner, hu*yers will neg*timte dir*etly wiXh sellers, Th*se trading
conditions can bcst be *tipula{ed in ths l\rppf$ pernnit vri{h st*ndard perrnit writing and
specif ic r*gulatory review per ih* ?'A*n anatrading policy. Thus, the basis for trading w*ulti
still remain vrithin individual MpnH$ perrnits with repc*in:g r*quir*rn*nt* and *th*r tradi*g
p:*lzc.y elernants rernaining as the respcnsibility cf the paint soui'ee.

* Bfahgta+sla$gregslgI__mo{iel9: Wher* Mar-rtana F$s hav* siEnificant credil d*rnand

{parti*ularly fcr TN}. ther* wil} be oppo$unities far hrokers and aggregalor$ t* assist
buyers to find *redits. The fi,{ilcs City exampt* is illustrative af where a FS might find it
diffieuit or undesirabl* to attsrnpt t* find and neg*tiat* with $evoral diif*rent individual
landcwners. They would potentially ne*d te s*cure *redits w?z*r* there c*uld likaly b*
hundr*ds of pot*ntial credit generators d*pending nn the types *f practic*r or pr*j*eis
considered {or generating credits. Third parties mey therefore bx **ugtst*ut by buy*rs tc
ttnd an*l*r sell aggregatsd eredits" toeal kn*wledge *f larning operaiicns a*d
landrwners *vould likely be a key elernentr ta th* $u6$ess of third party brokers andlor
aggregators" The ba*is {or lrariinE contracts w*n}rj remaim as e biletsral negotiati*n
b*tlveen a buyer and third party with th* pcrmit stil! repr"esantimg the trading in*trument.
With the lirnit*d nurnh*r *{ prt*ntial buyers, an* with th* trading policy already recognieing
intermedlaries, creaticn *f a new ?ramew*rk arsund aggr*gat*#b:"*ker partielpation dc*s
n*t appear tc be nec*ssary"

* Slearil$hpuSg,gg$Slt$€: The ge*grapkir,ally spar$e demand for credits, and th* variable
{irNing of n*nd, coupi*d with th* chall*nEe of seeuring suffici*nt e reclit seller interest in a
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limited demand rnarket, does not.lustify tvlDES investmeni in a ciearinghouse program
slruclure" This is particularly true {cr a $tat€-run clearinghouse that n':ight be sin:ilar tc
FennVES? in Fennsylvania where there is one authorieed public entity that helds and
rnanages all credils fcr buy*rs and sell*rs in iarger market settingo frr lhe srrtire rtate"
This does not neeessarily exclude the cpportunity for private investment in such a
furn*ti*ning structur* that would otherwise still operat* under Montana trading pnlicy"
*-loweu*r, ihe suhstantial eosts to MDEQ to create a sepxrale entity. or to integrate this
into a currently operating state governance structure, do not appear warranted ai lhis tirne.

* S{glershed-ba€ell_#Isqr,ry[.p]ang: lt is possible that in a fcw instances in the upper
Yel?nwst*ne and the eentrai section of the ltllissouni Fliver around l-{elena, thai
collaboration bslween pcinl sources could faeilitate trading. P$ collaboration to jointNy

pur$ue and secure credits could provide buyer cost-savings through reduced transaction
costs. (Analyses in this study assurn*d 20"t* transaclion costs with credils.) This trading
plan approach could be sirnilar lo Ohio's WQT }lules where one trading plan is eslabtished
lo address multiple potential buyers in a watershed where there is collective need for
credits amongst multiple buyers, though principally driven by a TMDL. This would nst,
hawever, necessarily require a F,IDEO investnrent or mcdi{ication of ihe trading policy.
The opportunity for point sources to collaboratre to secur* credits is notr necessarily
precluded by the policy now. Thu$, a WQT plan lhat would involve multiple point sources
in a specific basin could provide a nneans is pooi resources and provide cnst-savi*gs
through collaboralion. This again is where a credil aggregator or other third-party entity
could help manaqe such an effort. Fiegardless of pacled resource$, lh* basis lor trading
would still renrain within indivldual MFnE$ perrnits, andlor with these reflecting Tp.,'lDN*

wasteload allocalions" As there ar* numBrous une*rtainties as to what circumstanses and
yorhere such poaled resources eould be beneficial, F$s would need lo specifically and
jointly examine thes* opportunilies. Thus, a one-iirne MDIQ investment in supporting
such coalitions *r advancing ar':y par{icular framework structure in these r*gards ls
speculative at this lime and is not recor:rmend*d.

ln surnrnary, MDEQ recognition *f bilaleral exchar':ges as the default mechanisms for trades with
the fu{pDE$ permit serving as the legal instrurnenl, does no{ require MDEQ lrading
frarnewcrlclprogram investrnent. Opportuniiies fcr br*ker or aggreilalor participation already exist
under the trading policy. Thus, there are no obvicr"rs ben*fits for MSEil investments to develop
some prescriptive or enabling aggregator iramew*r?" under lh* policy fcr supporting lulure trad*s
in whal evidence suggesls will be a thin market"

That said the Project feam idenlifies here alternalive options for MDEQ inveslments to support
the trading policy lhal wou!d encourage trading participaticn and ease adrninistralive burdens and
uneertainly for participants and MDEQ. Nn turn, these should rsduce adrninislrative costs of
trading for participants and MDEQ. fhese are defined in the fallCIwing saction with estimated
costs for development and institutionalization along with long-lerrn susiainabiiity eonsiderations.
Thes* sustainability consideratians for one-tirne MDEQ investments are based on the likely
limited rnarkel slze prcjecl*d by this study. Sosts aro best prof*ssional estimates assuming
MDEQ r*lenlion af cutsid* expe r"ts tro assisl in developn"leni of reccmrnended el*m*nts ta support
the {rading policy.

$"8 Fl*csmrnendations fcr Potential I!{DEQ lnvestments tc $upport &ir*ular SSS-13

Bi{ateral trades through MPDES pernrits should include lhe necessary ch*cks and balances to
efisure cr*dibility of trade transactions. Assurances are necessary f*r regulators and regu[at*d
entities that compliance goals ar* b*ing met through hlF$ trades, as vr*ll as public as$urances
that water qualily is being protectr:d. M*thcds far ensuring trading credibili{y includ* praviding
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transparency thr**gh regular r*p*rttng and requinirrg third-party verilication *f credilg**n*rating
praetices. We describe here the *ssential elements fsr thes* rnechanisrns to illustrale why the
Frcject Teanr r*commer:dations nT*rit f\iDHQ consid*ration f*r *ne-time inv*stmenls"
Fundarn*ntally, trading under 1ll*nlana p*li*y xhould be reilcrted ir: each hilpfHS pcrn:it wiih
standardiz*d appr*a*hes thai woulrJ provide $*r *onsistent and rep*atahle applieati*n*"
I grrvestrn*nl rseonr rn endaiians lh*r *t *r * f **u* *n :

w Standardlzed verification, tracking arrd repcrtinE of trades
* $tandardizsdcreditestir"nation
* Clr,arly d*f ined aggregatorlbrok*r rales
* OLrtrsaeh workshrps f*r potential market participanta

* Cutreach training f*r potential aggragaiorslbrokers on relevan{ pcliey considcrations.

lfr/e pnovide here, additicnaN eonsirS*ratia** lor d*v*laping trhese reeornryr*nded elements to
supporl trading, Where appropriat*, *uch inforn'rati*n might b*st be developed as re**gniz*d
appendices t0 clRCL.,,-AH DE*-l3.

6"4"1 Verifi*atim:x, Trx*king and &epcnti*g

Silateral tradlng under the WQT policy should provide the mechanisms and/or guideline* f*r credit
verificatio*, tra*king ol *reejit uss, and reporling t* *nsure tr*ding cr*dibility and provide
lrnnnnnvnnnu
l,) fli iDPclr\ri lLy.

Y*tifieatign of credit gen*rating practic*s is a erucial *umponent whi*h en$ilr*s *nedibility,
{renspar*ficy, and n"laintenanc* r:{ i:est practicar in rry*t*r (1,*lity YndinE prrgram$. Veri{iers are
|ypically *c*r*silted *xp*r"ts who n*t as third party rcviev**r$ sN'audil*r"s. Th*y wcrk elir**t{y, i*
the fislei r,vith credit g*n*rating pr*jer:t devel*per* t* ensur* that practice$ ar* in'lpl*m*nteci and
fun*ti*ninq a* planned. While sp*eific roles and responsibilitiee may vary irr form b*trwa&n
prograrn$ oi' sven project siteo, Een*ra!verification processe* typically fcllow the same patt*rn$.
V*rificati*n ohj*ctiv*s un**r the &*nntana tradinE pclicy should define the roles, functirn,
protoccls and requiremonts for third-Barg verifiers. Ftroles should crnsider; 'l) reviewir-:g cr*ditr
estimatiarrs: 2) verifying m*asuren'lent ascuracy; a*d 3j subrnitting a v*ri{ication tepsrt"
Throughout the verilication prncess, verifimrs wilt like{y cornplete summary reports whictt n'xay sr
rnay not be fully disci*sed t* tha publie, as weil as field not*s with oplninns of cr*dit estlmates,
activities, and any sth*r relevant findings, Thora*gh re**rding of verifi*ati*n a*tivlties, agaira,

supports trading transparsr'c'y and lhe aecur'ate applicatior: of erediting values.

For treqkisg water quality trades, the *r*ati*n *f n sir:rple and ccnsist*nt forrnat {s}r relev*nt
inf*rrnation thrrugh th* developrnent sf stafidardiaed tracking f*rrns. Traek*d activities n{ tradCIs

**uld be perf*rn"led by the buyer and/*r their agEregxtor representative to docurnent, for *xan":pt*:

* e redit g*neration
$ Fra*tice tyP*
: Types o[ im":pl*xrented er*di?ing practic*s

e Acres treat*d by each Pra*ti*e
c Nutrienl reductinns g**erat*d by *ach practi*e

c Cost of praetic* irr:plamentation
c: L*cation of each practic*
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a Landowner contact informatian
$ Unit ccst cf reductions

a Trade transaction
G Suyer cCIntact in?crmation

o $elle: caniact inforrnaiion
c Credit sale price

c: Number of credils asscciated with lr*de agr**ment
* Practice veritication infornration

* \lerifier's identification
() Practice inspection dates
c $talus of implement*d practic*s
o ldentificaticn of practice d*fieiencles

For program relartlng. it is n*cessary ta maintain a balance between the need fcr publie
transparency and maintaining con{idential, private intarmation, l{ot all information that is tracked
and managed by the buyers, sellers an#or aggregat*rs lvili necessarily need to be made public.
Fiepcds *n selec? trading activities provided to the publie will, honrever, balance the need {or
transparency with the desire to maintain the privacy of participants. Many agricultural producers,
for example, may be reluctanl to parlicipate in a program that will disclose intorn:ation abou? the
individual or farm operations, As such, care should he taken to respect the priva*y of prograni
pa*icipants. ln some instances, private informatisn {such as namss and contact information} car-r

be *xcluded trom public documentation. ln additio:r, c*rtain in{orrnation can be agEregatod to
address privacy coftcerns.

Publi* reporting of activities must h* consistenl with lt;lcntana trading pallcy while specific acticns
cr activities can be nnore efficiently captured and reportad in standardized iorms which rniEht
includ* the following:

x Total BMPs implemen?ed by practice type

" Totalcreditsgenerat*d
* Nurnber of credit transactions
* Total number of buyers
* Total number of sellers

Monthly trading credits used for eompNiance should be reported on monthly DMRs. hIDEQ should
prcduce an annual summary of trades ccnducted l,trithin each per*rit. This can be accomplished
by tracking these in a spreadsheet based on Dfr,{R irrformaticn. The M}EQ would nraintain this
sirnple "registry" af trade transa*tions to lrack and docurnenl credit *xchanges.

Re**mnrended elernents for MEEQ inv*stment under these topics therefore include develcpnnent
cf:

Draft perrnit language for d*fininE these trading expectations in permits
Hecornmended buyer tracking *lernents a:ld {orms
Third-party verification requirenrents, f*rms and prolocols
Modiflcations for DMRs to includ* trading credit use
$imple MDEQ tracking farmat f*r fvlDEQ use and public disclosure

1.
a.
J.
4.
E
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Oiven th* general availability *f th**e typ*s of tracling eleme*ts lrorn rth*r *stablished prograrfis,

anticipated cne-lirne &iDffi i*vestment costs far th*x* wouNd lik*ly rangc fron': $25,000-$50,000.

S.4.X *r*dit Estirna*i*n Meth*d*

*onsiste'"ii and standardized rnethCIds for *al*ul*tirrg nutrient redueticn credits sh***d be defin*d
a:rd adcpted by erfEQ und*r CIRCULAB ff8-13. ln all trad*s, it i* ilscesxary to
*x{ir:at*lquantify th* nutrient rcd*ctions Ecnerated fr*m each lmpi*m*nl*d praetice int*ndecl {o
prcduc* TN and TF r*dui:tions, *ne s*t *f t*st*rJ and appr*v*d *r*dit ealculatiqrn m*th*ds wlll
help streamllne assessnnent *{ iracJing *pp*rtunitius by br"ly*rs a* well as permit revieu,,s by

P,$mf*. Docurnsntraiiar: and trainir:g CIn proper application of credit salculalors are n*c€ssary for
trading partieipants. ln addition, a *tandelrdized rnc{h:cd frr cnlculating trad* ra{los to addresx
huy*rl*eller locati*n considerati*ns as *L;tiin** t* t?t* trading pnlicy, should be *gtablish*d"

ffiecommend*d el*nrents {*r MDE* inv*stnrenl wnd*r this tcpi* ther*fore includu deveiopnront
-1.ut_

,4 {ist *l readily aceeptable practic*s cxpected to Esnerale *redits
$*l*cti*n, revi*w and documentation o{ aeceptable methcds currently in use in Mrntana
an*l*r clsewh*r* a* lh*y app?y tr potential cr*rlit-g*n*rati:':g practices
S*v*lcprn*nt *f uss prot**cls to ensurs c*nsistent appli*ati*n and ir":l*rpr*tati*n r:{
axsumptions used in the calculati*r: methods

4., **v*iopn:r*nt o{ a standart*rx*d appr*a*tz t* ealculst* trad* rxlia*
*. Treining wrrkshops ior use and prop*rappli*aticn *{ th*s* *r*{h*ds

friu:r'l*r*us olher metrh*ds, nrrdels and pr*tcc*l* *xist {lCIm othe r {rading prCIErarns that will br:lst*r
app$i*a{i*n *f existing Montan* ca}cui*ti*n rn*thods an#*r pr*vid* *pti*ns whcre thes* d* nct
alr*ady exist" As ruch, r*cornnr*nd*d methods shouid h* svaluated fr:r th*ir approprinte uss and
app{i*ati*n in Montara, properly v*Xted arrd ultirnat*ly a*ceptecifor use by MDCQ. ?hese c*uld
b* pr*vided for" use in an app*ndiN t* *Hfi-13 and be peri*dically updxted e$ part o{ *th*r *ngoing
developrnenl within *lher sxisting MD€Q proEra*x appli*atlons. Anticipatqd an*-tirn* Mnf*
lnv**tmerri ***ts f*r these e{forts wru}d lik*ly range {r*n"r $?$,0fiS - $]tr5,00$.

6.4.3 Aetirzlng ffiro*e*rlAggreg*t*n Rsles

*ilateral {rades are comrnsnly executod thr*ugh brnk*rs anc}lor aggrcgat*rs in existing WOT
prCIErem$. These third party rol** can *imptify buyer needs {orflnding dis*ggregated hlP$ credits
and facititat* a nurnb*r oi rcntra*tuell and regulatory rnquirem*nts of trades. frading brelkers
typically n*Eotiate with credii g*nerators ie,g,, larrdowners), can verify managem*nt practrice

installation and *perati*n. *nd est*bllsh trading **ntracts bstw**n pe$icipatins iandsu,,ners an*
the buyers. Th*y provide s*pport for, but d* not typically r*tain any crntr*ctual ohligations with
eredil generation *r maintena{':ee of credits {*r a br-lyer. Sueh are the typicai ro{os for cledlt
aggrsQaiCIrs.

A eredit *gSr*gat*,"in PSINFS trading prsgrams is *n entity that pur*hases ercdits from mul{ipie
n*np*int ssurce$, and ne-s*lls th*m io an inter*sted buyer{*}. The aggr*gating individualor eniity
find*, pureh6$*s, and ecmpiles rredits lrom nr*ltipl* individualcredi{ gen*rator$ {typic*lly hlF$s}
to bundle and s*ll to perrnitt*d fasiliti*s seeking trading *redits. eredit aggregati*n in W8?
prograrlts is beroming *n in*reasingly popular mefh*d f*r i:olstering tradi:rg markets, particularty

in easing acc*s$ to the rnarket ior bsth n*szp*int and point $our*e parlieipants, Aggregat*r$ &r*
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typically trusted purchasers of sredils and can lake mu*h ol the risk out af parlicipation in n*npcint
$flurcs eredit g*nerating projects, thereby encouraging participalion in ihe market" Further.
aggr*gat*rs, often having alre*dy pedormed the work of collecting or securing credits tranr
*xisting or praposed projecls, make itr rnuch easicr {or point soLrrces such as WWTFs lcoking to
buy crerlits by purchasing a bundle of credits they need. By perforrning these roles, aggregators
can redu*e bolh *osts and risks al participation in water quality trading markets.

$p*ciii* roles and duties o{ aggregators {and to a mueh l*sser degree, of brokers) may include:

1" Understanding program polieies, including approval proces$es afid conlracting
siandards

!. L-,lnderstanding basic markel iactor$, including the *bility to undertake baseiine and
n:arket viabilily analyses

3. Completing sales transactions, including comparative cost analyses, certifisation
proces$es, rnarket pricing discovery, regulatory sales appr*vals, negotiating contracts
and working wittr verifiers

4. Entering into trading srntracts, including scheduling payrnents. establishing prices and
durations of trades, insuring credils in case of deficits, Irans?erring civil cantract liahility,
understanding monitorrng and maintenan*e needs, and other program regulatione

5. Funding and managing the projectr, including mnnaging landowner payrnents and
ensuring cash {lcw to cover irr.tplemenlation

6. hdanaging a divers* cr*dit pcrt{clio, including multiple generators and inherenl
structural differences

7. ,A,ssurning and managing market risk* and insurin6 pro.lects

Rslavant benefitg of these markel participants, parlicularly aggregalors, caft include the following.

Hedur:ing ffislrs:

lnc*rporating aggregators into VfOT markeis can rrducs inherent market risks {cr credit
g*neratcrs and purchasers. This reduced risk re*ults prir"narily fr*m delinking contraclual liabilily
between regulated entities and unregulated nonpoint sources" Thus, the aggregator absarhs both
d*livery and performance risks, lheneby easing buyer and seller access to markets. An
aggregat*r's credit porttolio diversi{i*s lh* quantily and characler of projecls while re$erve credils
absorb lhe risks of delivery *r implemenlation lailure.

freducing Program Costs

Transaetion costs tend to increase with the involvement of nonpoint $ources. This is due in part
to their broader spaiial distribution, limited kncwledg* for credit generation capacily, and
unlamiliarity or disirust of environment niarkets and/or regr.rlatirns. Costs {or buyers in settings
with disaggregated NPS credits may lherefore include site-specific project identificaticn,
contractor search and negciiaticn, rnanagernent and policing of multiple ccntracts from a variety
cf sellers, and m*re.

Aggr*gators. however, can reduce capital *osts through economies of sc*le. ln an aggregat*d
$cheme, transaction cssts are initially covered by the aggregat*r. Thus, pcint sourcss are nst
responsible for lhe cosls of iinding enough NF$ credit generalors to fuliill their dernand needs,
NFSs can work with a trusted entily, the aEgregalor, to mnre easily enter int* markel lransa*ti*ns"
Though {here are costs associated with using aggregatcrs {who typi*aily recoup all costs,
irr*luding profit in the ca*e *f private $Ecto. aggregalor*) these should be relatively l*wer overall
than expenses associated with a dlsaggregated system of credit purchns*s.
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EasinE Ae*ess f* Irxdrng

J*st as aggr*gmlors andfur hr*[<*rs caR roduce pr*grfiffi trcnsacti*n c*$ts, sc do the** roles easc
acce$$ tc tr*ding, By helping a sea?tered g{*'r}p of cmaller proj*ctr to f*nctian [ik* otl iarg* project

thr*ugh credit bundling *r buy*r'consolidat*r:, the typlcal barriers inhibiting investm*nl.* into srna]1

pr*j*cls ar* rnitigated" This *&$es flcsess t*r bolYt NP$ cr*dit g*rr*rators and pninl s**rcc cffsct
pur*has*r*, who no {cnger:l*ed to s$tabfi$h a relationchip between ane snother"

As such, rec*mmended elenrer:ts f*r &llDEQ investrneni under thls t*pi* include eievelopn'rent of:

1. Esiablishnrent of [{DfS eNp**talions andior qua{ificatirns *f Bot*ntially *ligibf*
brnkersleggregat*rs

p" E*velcpnrenl o{ protocols, d*curn*ntati*n and repcrting requirernents {*r th*s* third
parties c*nsistent with and in additi*n to above recnmrn*ndationg

3. Wcrkxhaps 1o prCIn1*is *r*k"*rl*Egr*gaticn *ppcrtunitir;s in sel*el watersheds whera
tradifts rnight be pur*ued, and t* train poi*ntial {hird pa?"ty intere*ts in th* use xnd
*pplicatian *f *stablished prot*eefs"

Th*re are a numb*r of aggregators and funeti*ning br*kerlaggr*galcr models fr*nr *ther tr*ding
prsgrarn$ t* allow {*r the suifi*ient d*v*E*pm*nt *{ MD(Q exp*ctatl*ns of these p*lential r*les in

M*ntana. Any dorumen{ation prepar*d by MCIH.S c*uid remain as recornmandati*ns withel,t aily
forrnal appr*ual r*quirern*nt$, *r be capluree.i as an appendix t* DEQ-1S, A$ $uch, nnticipat*d
inv**tment essts for the*e effo$s are estimated at $25.000 - S45,000.

S.S Buslnpss Case Surxrn*ry

tsas*d on analys*s pr*sent*d in this r"ep*rt, the rnsrk*t f*r nutrienl trrx$ing in Montana appears to
bo thin" & ii*rited nxmb*r of W1#TPs may find that th* demand, s*pply and economic effisi*nci*s
*{ trad?ng are suitab}* ferr lheir seltings" Thes* ronditions will alsc vary ovar the next [S ycars
and ccrresponding f*ur pernrit cycl*x. ln such *&$ss, trading nray provid* *ubstantixl e*st
savir:g* over rnore exp*nsive {a*ility *pgrad*s. ?h*s, this study r*c*rnnrends limited L4fif*
in\restment$ to facilitate WQT by enhan*ing *n$ standardiaing opp*rt*nitiec that already exisl
under M*ntana trading p*li*y. This str-rdy is nct re**n'unending MDHC investm*nt in nncre

pr**eriptiv* reqr-lirer"n*nts for dey*l*pm*nl of a fonmal WfiT frarn*work tr: implem*nt th* policy"

F*rrnal tradinE fram*works may be apprcpr?ate wh*n* hlgher trading v*lurnes ars eiltioipeted.
"i-his is not necessarily th* *ase in Mantana. Bilateral trad*s within the context cf th* MPDE$
p*rmit instrument and existinq trading poliey will be th* rnost likely mechanism for such
Iransacti*ns" TFte** can, however, be tacililat*d *nder the exlsting policy u,tith standardizalion of
lnforma{lon tracking, r*pciling and *redit estimation m*thods, as well as clarlfication of rrles i*r
cr*dit verifisrs and third-party tr*ding ta*ilitalir,n {i.e", aggregatars and brckers}. These efforts
wruld provid* consist*ncy in lrading p*li*y applieaticns icr bcth buy*rr and MDH0" Th*y lv*u[d
als* *asc aceess tc tlading padicipati*n for buyers and s.sllers wilhout unnece$s&trily *r*ating
k:ng-ternn pr*:*rammatic burd*ns an MDEO. The Projecl Team r*c*mmends MDE& *onsider
one-tim* inv*stment in suppcrting the developmsnt o{ these ar*ditional *lem*nt* *nd*r *xisting
trading p*li*y.

Thes* rceomm*nded investm*nts ale estir*ated to rxinin:aily range fror"n $i50,000-$23$,fiCIil
assu*ring oxtsid* contraelor assistanc*. Future oblig*tions *uch as any annuaf pub$ic rep*riing
by MDH* of trading activify can be fxeilitrat*d by d*v*l*prvEent cf a simple, spreadsheat-lik*
r*gixiry *s pad af MDfQ investm**ts" Associated an*ual cssts v',ould be recurr*nt if trh*re was

SS | &4ontana Nutrient Trading Pr*gram Buxiness S*se



trading activiiy. though these c*uld mosi lik*ly be integrated into existing staff and related prograrn
responsibiliti*s. Secision-making on protocola and parlieipation in recor"nn'rended workshops and
outreach would require additi*nal staff time c*mynitn"rents from fidOfQ.

CIverall, this investrnent strategy facilitales what will likely be limiteci trading thr*ugh bilateral
exchanges belw*en buyers and sellers andlor buyers and aggreg&tors. 12*limt*al** the ne*d fcr
forrnal prograrn d*velopment and managenrant" Trading integrated int* the existing permit
process should be withln the current punriew of permit writers. Euy*rs and s*llers will thersfore
bear the bulk *f respansibilities for trading. Aggr*gaturs ar:dlor brokars can negotiate their own
conlraetual arrangements with buy*rs, though op*rating l,r.rithin eonsi*lent and reconrn:ended
rolrys that would he set forth with additional MDEQ inv*stmcnts,

MDHfi investment at this lirne is not deemed as essential by tha Project Team f*r future WWTP
application and use of the trading policy. MDEQ inveslrnenl in some or all of th* reccrnmended
slern*nts will sirnply help facilitate trades and reduce future cosl$ e$sociated with lransucti*ns
and adminisiration of potential trades. Fundamenlally, all addilionai *lernents developed {o
facititate trades under the exisiing policy, could he documented in appendiees to DEQ-13, and
re*dily intcgrated into existing MDES program functions"

S7 | Montana Nutrient Trading Program Business Case
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