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Abbreviations & Definitions
Note: Some abbreviations and definitions may be reppécificgiven the scope and intent of the Act 378 analysis.
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Median household income
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Section 1. Introduction

The Wisconsin Department of Natural Resources (DNR) promulgated phosphorus standards intended to
O2y iNRf SEOS&4 LIK2aLK2NHza LRffdziA2y Ay 2A4802yaryQ
2010. These standards include numeric phosphorus @iterassure a level of water quality that will

protect human health from harmful and nuisance algal blooms asasdhe beneficial uses of these
waterbodies (additional background of TP rule is available in Appengdix' ). Since the phosphorus
standards have been promulgated, Wisconsin Pollution Discharge Elimination System (WPDES) permits
must be reevaluatal to determine if phosphorusvater quality baseaffluent limitations(WQBEDsare
required. These WQBELSs rangstiingency depending on the #stream phosphorus concentration in

the receiving and downstream water and the phosphorus loading from the WPDES permit holder (i.e.
GLRAY G a2 dzNiOHdweber, inghy ppidtSaurces ace phosphorus limitatgmeestrictivethat
asignificant financial investment to install necessary treatmeititbe required

It is well documented that treatment technology necessary to comply stithgent, lowleve

phosphorus limitations may be costly. This has spurred many states including Montana, Washington,
and Utah, to consider the economic constraints ofdewel phosphorus treatment while developing

their own nutrient regulations. In Wisconsin, regulatdexfbilities were built into the phosphorus rule

to account forthis financial burden including water quality trading (WQT), adaptive management (AM),
and extended phosphorus compliance schedules. Although these compliance options may be effective
for somepoint sources, barriers prohibiitnplementation of one or more dhese compliance options to

be effective for all point sourcesspecially when thegely oninvolvement and interaction with nonpoint
sources Some point sources have limited asda whichto trade with other point or nonpoint sources

or they are not eligible for adaptive management given tHeaationin the watershedOther point

sources are limited by the uncertaindgsociated with the technical and economic analysfes

compliance meagresthat may be requireéndor lack of willing partners to help implement
complianceprojects.

For these reasons, additional regulatory flexibility was sought to help implement the phosphorus rule in
the most economically efficient manner possible. Téweral water quality standards regulations at 40

CFR 131 and the federal permitting regulations at 40 CFR 122 provide a number of tools for states and
tribesto usethat offer regulatory flexibility when implementing water quality management programs,
induding water quality standagivariances. A water quality standards variance is a time limited

designated use and criterion (i.e., interim requirements) that is targeted to a specific pollutant(s),
source(s), and/or waterbody segment(s) that reflects tighkst attainable condition during the

specified time period. As such, a variance requires a public process and EPA review and approval under
section 303(c) of th€lean Water Act (CWA). Typically, variances are implemented on an individual,
permit-by-permit basis. Currently, any point source can request an individual phosphorus variance
pursuant to s. 283.15, WiStatuesp ! RRAGA2Y I f Ay F2NXIFGA2Yy NBIIF NRAyY3
program is available dittp://dnr.wi.gov/topic/wastewater/variances.html

There are several factors that can be used to demonstrate the need for an individual variance (s. 283.15,
Wis. Stat; 40CFRL31), but an economic determination is the most commonlydud he economic


http://dnr.wi.gov/topic/wastewater/variances.html

determination requires that a point source demonstrate that compliance with a water quality standard

would result in Xsubstantialandwidespreadadverse social aneconomic impace (s. 283.16(2)(a),

Wis. Stats.)Although this option is available, individual variances can be a time consuming process for

point sources, DNR, and EPA staff, and can lead to delays in the permit reissuance process. For these
reasons, Wisconsin is interested in streamlining this pret@®ugh the implementation of a muti

discharger variance (MDV). Act 378 wasicted by the Wisconsin Legislature and became effective on

April 25, 2014. This law requires that the Wisconsin Department of Administr&A(in

consultation with DNRleterminedX § KSG KSNJ F G i1 AyAy3 GKS 41 GSNJI ljdzk £ A
feasible because it would cause substantial and widespread social and economic éngacts

283.16(2)(a), Wis. Stats.yucha determination is to be made on a statewide basisaptionally, for

statewide categories of point sourcds. a dzY Yl NB 2 F | Osis available@ ia AggéhdixB) NB Y Sy (
p. 75.

EPA has acknowledged thdDVsmay be establishedand has authorizethem for toxic substances,

mainly mercury and chloride, in several states. Additionally, EPA has recognized that MDVs are
RAAGAYOGADBS FTNRY |y AYRAGARdIZ f RA&GOKI NBSa) 2v{ @I N
[F1Sa {@adSYY {dzLlL)X SY Sy (i Ic820Bca5q000 2viadeh 1695)2Grrebity, O dzY Sy G ¢
EPA does not have guidance specific for MDVs, but has provided a few general factors for consideration

when making a determinatioaf substantial and widespreaallverse social and economic impaftis

multiple point sources (EP220-F13-012, March 2013):

1 MDVs should only apply to permittees experiencing the same challenges in meeting WQBELSs for
the same pollutant(s), criteria and designated uses;

1 Permitteesshauld be groupedased on specific characteristics or technical and economic
scenarios that the permittees share and conduct a separate analysis for each group;

1 Sufficient informationshould be collectedor each individual permittee, including engineering
analyses and financial information, to adequately support the specification of permittee groups
for each individual permittee to be covered by the variance;

The purpose of this report is to describe the methods used to make a substantial and widespread
determination in support of a MDV for phosphorus, and to share the preliminary results from these
methods for public comment pursuant to Act 378.

Note: Ths report frequently refers tsupplemental repogdevelopedy ARCADISSycamore Advisors,

and Universityofi 34 OKdzASiGa 52YyKEEKJSYLYyatiSRdIzSO2 (2 ¥R OAL YL
G! RRSYRdzy (G2 902y 2YAO LYLI OO0 !Apiil 24p2818)ahese{ G G SH6A RS
consulting firms were contracted to provide key pieces of information to support this determination.

¢tKSAaS NBLER2NIa oAttt 0SS NBFSNNBR (2 Ay (KA&a R20dzyYSy



Section 2. Defining Categories

Thereare over 750 municipal and industrial point sources covered under an individual WPDES permit in
Wisconsinranging from paper mills to municipal wastewater treatment facili(M8VTFs)o cheese
making operationsPursuant tcs. 283.16(2)(a) Wis. Stat.the substantial and widespreativerse
impactsdetermination may be maden either a statewide basifor all point sources, or fatatewide
categories of point sourcedAs previously stated, EPA recommends that point sources be grouped by
technical and esnomic scenarios to creats muchuniformity within each categorgis possibleTo be
consisten with this guidancePOA and DNR determined categorization was the mpgtapriate

method to analyze costs to make a substantial ewdespreadadverse impactletermination. This
method must result in categories of point sources that are socially and economically important on a
statewide basis to be consistent wigh283.16(2)(a), Wis. Stabeveraldictors that were utilized to help
split point sources into degories, and are described in this sectibigurel (p. 12) visually depictshe

final categories that were created using these factors.

CANRGEI AG 61 & AYLRNIFY(d (2 RSGSNYATVDaahdethéd g2dzZ R O
NBIljdANBYSYyia 2F a® HyodmMc OHU O I-820R1RG M4rah ROA3PE | YR 9
the following criteria were developed:

1. The final category should havelaast 10 individual WPDES permit hokjer

2. Thefinal categoryshouldhave important social and/or economic value to the state of
Wisconsinand

3. Point sources within thénal category should have similar technical and economic
characteristics.

With the above criteriainmin®@ t | Q& S O2 y 2 wakréviededzb Rellp ytiénSfcategorical

distinctionsEPA makes for individual variance requests. ghidance separateasnunidpal and industrial

permittees and providedistinctd LINA Y I 88BS¢0 2lyyRR NEB for eAd)f grduiblassesdithie

social andeconomic impacts of a giveagulatorpolicy. For eample, theprimary indicator for

municipal discharges is based on median household income (MHKil¢ industrial variance requests

rely onprofitability and other factorsTo be consistent with this guidance, municipal and industrial

categories were separi SR F2 NJ (0 KA a & dzR& & otBer cle@ dategodzilRI Yy OS R2 S a
distinctionsthat were applicable for this study. Further categorization was, therefore, the result of

applying the aforementioned criteria to the municipal and indust&kegories

Municipal WWTFs are very similar from a financial standpoint: EPA applies the same economic primary
and secondary indictors to all municipal WWTFs, they all have the wetieanisms for financing

facility upgradesand they all serve a community functicather than being profit seekingiven these
similarities, it did not seem to be necessaryfuather divide the municipal WWEinto additional
financialcategories.

! Interim Economic guidance for Water Quality Standards: Workbook. (March 1995), US EPA, Office of Water.
http://water.epa.gov/scitech/swguidace/standards/economics/
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However, here is a clear difference in the existing infrastructure of treatment glavithin this

category. There are more than 500 WWTFs in Wisconsin; it is estimated that almost 75% of these are
bio-mechanical facilities, while 25@tilize ponds or lagoons for treatmeritagoon facilitiesare much

more simplistian their design and operatiocompared to theibio-mechanical counterpartehich may

use a combination of physical, biological and chemical treatment technologies in tanks or other
structures Adding complex phosphorus treatment processes to lagoontiegils, thereforegenerally

more costly than it would be fdsio-Y SOK I yAOFf FFOAft AGASAd | RRAGAZ2Y £
facilities have nobeen required tdreat for phosphorus in the padiecausehesetechnologybased
limitations were not esablished for themThis limited the investment in phosphorus treatment and
contributed to the wide technology gap between lagoon and mechanical plantsrder b quantify
compliance costs more accuratelggbon and mechanical WWTFs were separatémltwo distinctive
categories. The financial indicators used to determine whether these costs constitute a substantial and
widespreadadverse impacare the same between these categories, however.

Several distinctive categories were generated among indssthioth for technical andconomic

reasons. A clear technical difference among industries is whether they produce process wastewater
(WW) or norcontact cooling water (NCC\&fid/or other lowstrength effluens. Industries that

generate process wastewaterclude paper mills, aquaculture, cheédairy manufacturers, and food
processors, among otherBischarges that produce lowstrength waste or NCCW inclugewer plants
and segregated outfalls frosome cheese andanningfood processindacilities,and dher industries.
The lowstrength wastegroup wadurther separated into two categories: power plants and NCCW
dischargesBecausehe Public Service Commission of Wisconsin regulates power psaictsplantsare
fundamentally different from a financial perspective from other discharfdew strength wastewater

The industries within the process wastewater group were separaitedseveral categories. From a
technicalwastewaterperspective pulp andpaper mils have a much higher concentration of recalcitrant
phosphorusrequiringadditional processefor treatment (see p. 22 of the Economic Analysis).
Therefore, paper mills were separated into their own category in order to more actyesiimate
compliance osts.

Economidactors drove aquaculture, chegsairy manufacturing, anether food processinglantsto

be dividedeachinto their own categoy. Forexample, aquaculture wasaced intoa separate category

becausehis industry'seconomic characteristics are mosamilar toagriculturalproduction.Cheese

manufacturing in Wisconsin is an important cultural industngthe statehas become a worldwide

f SFRSNIAY FNIAAFYlFE YR ALISOALIf (tess@QiceSmad 2Aa02y
compete in gross cheese production compared to California, and faces competitionsipettialty

cheese markets from Vermont, California, and other states. Additionally, this industry relies heavily on

local dairy production and local lkiprices, which makes this a unique category from a financial

standpoint.There area number ofvegetable processingnd animalslaughteringmeat processing

facilities, which- £ a2 41 NNJ YGSR GKSANI 2 ¢y . @dnyioftdse KaBitieO f t SR a 7T

% pursuant to NR 217 Subchapter Il, Wis. Adm. Code, municipal discharges require TBELs if they discharge more than 6€lb/mo of
phosphorus.
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tend to be canningr freezingoperations andare more active during the harvest seasdrnese facilities

also tend to rely heavily on local agriculture for its raaterials Of the remaining process wastewater

industrial dischargersalmost 4(fadlities are covered under a WPDES permit, but do not meet the

criteriato warrant aseparate statewideategory Therefore, andther(rategory was createfbr these

NI} G KSNJ dzyAljdzS 2LISNI GA2yad CIF OAf AGA Sérts, firg'prafiictS W2 (G KS
manufacturing, greenhouses, and quarries, among «her

Lagoon
(126)

Mechanical
(395)

Em<

All permit
holders

(24)
Aquaculture
=<
Processors
(15)
NCCW/low Other
strength W (38)
Power Plant|
(24)

Figurel. Logic matrix utilized to categorically separate WPDES permit holders
Green indicates final category. Number in parentheses indicated tiuenber of individual WPDES permit holders within each
category.

Industrial <

12



Section 3. Calculating and Determining the Need for TP WQBELSs

Phosphorus limitations were calculated for all individual WPDES permit hadderspare for the

permit reissuanc@rocessand were utilied in this studyProcedures specified th.NR 217

Subchapter I}JIWis. Adm. Codas well as the Phosphorus Implementation Guidance weseglto

calculate these limitations. This guidance is available for download at:
http://dnr.wi.gov/topic/surfacewater/phosphorus.htmiThe purpose of this section is to highlight the

key methodsusedto calculateand determine the need for plephorus WQBELSs for the purposes of this
study. There are thee steps tahis processcalculae phosphorus limitsgeterminethe appropriate

averaging periods to express tphosphorus limits, and determine the need foeselimits. This

section highlight themethods used for each of these steps. A gap of this analysis is that TP WQBELs
were only available for existing individual WPDES permit holders at this time. This data gap precluded a
cost analysis for general WPDES permit holders and new discharges, aaflyiglbscribed in this
aSOlAzyo Lid Aa y20 LINIOGAOFE G2 NBLXAOFGS | ff
LYLX SYSy il (i brtye ambdewBbsigioBdbe referred to for additional details.

A. Calculation of Phosphorus Limits
There are three types of phosphorus WQBELSs that can be included in a WPDES permit: WQBELSs based
on the direct receiving water, WQBELSs based on downstream water quality, anddeviied
limitations. Each of these limitations requires sigecific data inputand analyses by DNR staff.
Phosphorus WQBELSs derived from the direct receiving water and/or downstream water tend to be
concentrationrbased limits, in mg/L units, and vary based on the phosphorus concentration in the
receiving water as well as stream arffiuent flows. TMDiderived limitations tend to be mass
limitations, in Ibs/day units, and vary based on the individual wasteload allocation specified in the
approved TMDLNote: the allocation methodologglso factors in effluent and stream quality in the
derivation process.

Most point sources in Wisconsin dischatg a stream or riveif the applicable phosphorusater
guality standardriterionis being met in these watergstream of the discharge locatipa mass
balance approach is used talculde the applicable phosphorus WQBELNR 217.13, Wis. Adm. Ciide

Limitation = [(WQC) ® 6 MQUF OLbf @Q)) Q.
Where:
Limitation =Phosphorus ater qudity based effluent limitation
WQC Phosphorugriterionfrom s. NR 102.06)is. Adm. Code
Qs = Receiving water design flow
Q. = Effluent flow
f = Fraction of the effluent flow that is withdrawn from the receiving water, and
G = Upstreanphosphorusconcentration
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If the applicable critean is not met, the phosphorus WQBEIsétequal to thephosphorus criteon
pursuant tos. NR 217.13(5), Wis. Adm. Cbdeor example, an industry discharges to a river with an
upstreamphosphorus concentration of 0.216 mg#h.value greater than the 0.1 mg/L water quality
standard criterionBecauséhe applcable river criterion is exceeded, the phosphorus WQBEL for the
industry is automatically set equal to 0.1 mg/L.

In either case, the first step twalculatephosphorus WQBELS is to determine #mpplicable phosphorus
criteria of the receiving watdnasedon the outfall locationThe phosphorus criteria specified in s. NR
102.06, Wis. Adm. Code, vary by waterbody tgppending on itsensitivity and response to excess
phosphorus gee Appendix A, (70, for a description of the applicable phosphorus critef)ringthe
permit issuance process, DNRiff are responsible for determining which phosphorus criteria gpl
the direct receivig water, andf a more sensitive waterbody is downstream of the outfall locatims
could happen if a point source discharges to a river or stream that flows into a lake, reservoir, or
impoundment that is more sensitive to excess phosphorus dwertxliction inwater velocityand
increased residence time in such waterbodi€kis could also happen if the point source discharges
upstream of a phosphorus impaired water, or to a receiving water that does not yet have applicable
phosphoruscriteria’. Severafactors are applied to determine if limitations are needed to protect
downstream water quality, such as:

1 Does the downstream water meet its applicable phosphorus criteria?

9 How far downstream is the more sensitive surface water?

1 Does the phosphorus conition from the point source actually make it to the downstream
water?

The need for downstream protection limitations is discussed in detail in Section 2.04 of the Phosphorus
Implementation Guidancéhtp://dnr.wi.gov/topic/surfacewater/phosphorus.html

Once DNRtaff determinethe most sensitive surface water that needs protection, phosphorus limits are
calculated.The applicabl@hosphorus criteridor streams and rivers ai@075mg/Land0.1mg/L,
respectively Assuming that assimilative capacity is available for the receiving water, the next step is to
determine theexisting instreamphosphorus concentratio(C). In-stream phosphorus data is available

to DNR staff as well as external partners throbgh wQa { dzZNF I OS 2 F GSNJ LYy GS3aNI 4§
(SWIMS)http://prodoasint.dnr.wi.gov/swims/login.jspWhen sufficientin-streamdata is available, DNR
staff calculate the median phosphorus concentration according to the procedures definedfn s.
217.13(2)(d), Wis. Adm. Cadén casesvhere streamphosphorugdata is not availablephosphorus data
from acomparable streanis usedbased on size, drainage basin, ogpaphy and land useOther data

inputs that are needed to calculate phosphorus WQRELs) the equation aboviaclude: stream flow

(Qy), effluent flow Qe), and the fraction of water withdrawal from the receiving water in question. These

3 Phosphorus limitations are also set equal the applicable phosphorus criteria for discharges to inland lakes and resspanitst@ps. NR

217.13(3), Wis. Adm. Code.

4 Several waterbody types do nbave applicable phosphorus criteria including limiggpliatic life (LAL) waters. See Apperflix.61for

details.

aSRAL Yy @+ fdz§Sa | NB Lldzt AOfe& | @t htp.Adorivi§ovAopic/sbriacedeier/sivaiahIF & ¥ S (i el TRENI RO dzt 1 @A
5FaGFé t1F&SN®
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variables araypically available from previous permitting decisions as theyuasg in many permitting
decisions and are not unique to phosphor@ce all data inputs arinrhand, the equation above can

be utilized to calculate sitepecific WQBELs. For exampleyaicipalWWTRwith a 0.18million gallons
per day MGD design flowdischargedo a stream with a median phosphorus concentration of 0.019
mg/L and a streamdiv (7Q2) of 26 cfsor 14 MGDThis point source does not have an intake structure,
so there is no water withdrawal from the receiving wat€he calculated phosphorus WQBEL for this
point source is 5.3 mgfL

As previously mentioned, phosphorus WQBEILsutted using the procedures summarized above are
concentration limits, in mg/LUn some cases, mass liséccompany these concentration limits help
control phosphorus loadings to surface waters and to comply svithR 217.14, Wis. Adm. Code, and 40
CFR 122.48( Currently, concentratioibased phosphorus WQBELSs sygicallymore restrictivethan

the massbased limitations. These mass limitations may become the more restrictive limit as point
sources continue tincrease capacitgndrequirelarger dfluent flows. For the purposes of this study,
concentrationrbased limitations were assumeéle most restrictive limitation, and were used for
estimating compliance costs (Section 428), except in the case of TMDISection NR 217.14, Wis.

Adm. CodeMass limitationghat have not been established in a TMDL, teitived under s. NR 217.14
procedureswere not calculated as part of this study.

Pursuant to s. NR 217.16, Wis. Adm. Code, Fé#dkked WQBELs may be included in WPDES permit in
addition to or in lieu of other phosphorus WQBEDRIy point sources in ERfpproved TMDL

watershed are subject to these types of limid.the time this stdy was completedseveral EPA
approved TMDéexisedin Wisconsirincluding thethose forRock River, Lower Fox, and St. CBaigins
among othersKFigure2). TMDLderived limitsstemfrom the individualwasteload allocatios (WLAS)
specified in the TMDQland are typically mass limitations, in Ibs/d@lgeselimits are included in a
WPDES permit whenever a facility is given a wasteload allocatiorERAmpprovedMDLin order to

be consistent with the goals of that TMB& well as state and federal laBecause TMDLs use a range
of methods to develop and express WLAs, there is nesirefits-all method to calculate TMBderived
limitations. Rather, DNR has dempéd TMDL Implementation Guidance to recommend procedures for
each TMDIbased on the sitespecific methods used to calculatee WLASN question This guidance is
available ahttp://dnr.wi .gov/topic/tmdis/implementation.html For the purposes of this study,
phosphoruscompliance costeere based on TMDBderived WQBELS unless more restrictive
concentrationbased WQBELSs were also included in WPDES pémmitsch case these more restrictive
WQBELs were used to derive coSsction NR 217.16, Wis. Adm. Cagecifies three factors that must
be consideed when determining if more restrictive WQBELSs are needed in addition to iddibled
WQBELSs:

9 The degree to which nonpoint sources contribtiethe impaired water;
1 Whetherwaterbodiesupstream of the impaired waters are meeting the phosphorus criteria;
1 Whether watebodies downstream of the impairment are meeting the phosphorus criteria;

6 ([0.075 mg/L)*(16.8 MGD+Q)*.18 MGD)(16.8 MG20*0.18 MGD)*(0.019 mg/L)]/ 0.18 MGD); Note: cfs converted to MGD through a
conversion factor of 0.646.
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Section 4.7 of the TMDL Implementation Guidance dessmaeh of these factors in detail to provide
DNR staff with guidance tmake these sitespecific determinations.

As illustrated irFigure2, several TMDMdare in development throughout Wisconsin, including the
Wisconsin River, Milwaukee River, and UpperWmif River Consistent with state and federal laBNR
cannot begin implmenting TMDlderived limits in WPDES permits UuNR and EPA approve these
TMDLs. Therefore, compliance costs estimated in this study were based solely on the concentration
basedWQBELSs calculated using the methods in s. NR 217.13, Wis. Adm. Codé&e®adeMDLs have
been approved, DNR staff can determine if more or less restrictive ididled limits are neeed in
WPDES permits, and adjustments can be made to the compliance costs analysis pursuant to

283.16(2m), Wis. Stat
e
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Figure2. TMDL status map at the time this study was conducied of April 2015)

In summary, this study relied on sigpecific phosphorus WQBELSs to derive phosphorus compliance
costs. Within TMDL areaTMDLderived limits were used to estimate compliance costs unless more
restrictive phosphorus WQBELSs were needed to protect local and downstream water quality- In non
TMDL areas, concentratidmased WQBELSs were used based on local and/or downstreann quzéty.

Appendix B summarizes the requirements of the phosphorus MDV pursuant to 28&is.65tat., including the requirement to revisit the
variance determination.
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B. Expression of Phosphorus Limits
Theappropriate averaging periods express phosphorus WQRBHlependof the type of phosphorus
WQBEL as well as the restrictiveness of the limit in question. Typically, permit limits are expressed as
daily maxinum and monthly average limitations for industrial discharges, and weekly and monthly
averages for municipal discharges pursuant to 40 CFR 122 Afabugh this is appropriate for toxic
substances, it is not representative of excess phosphorus pollwtioich causes longerm, growing
season problems such as excess algal gravethgeraveraging periods are also more reflective of the
technical analyses and rationale used to develop the phosphorus standf@ndfesereasons, poviding
a longer averagg period for phosphorus Bdvantageoudecause it more clearly aligns with the
phosphorus standard# longer averaging period alsdlowspoint sources to maintain compliance with
effluent limitations when wastewater and effluent quality exhibit varigpilvithout resulting in an
immediate, direct impact on water qualityror example, #luent phosphorus concentrations and
loadingsmay bevery susceptible t@recipitationevents. Ifrestrictivephosphorus limits were expressed
as daily maximus) permitlimit exceedancegould likely occurduringsuchevents,because tratment
technology is not currently available to ensure compliancallisuchscenarios.

For these reasons, DNR createdimpracticability Demonstratidtto justify longer averaging pesils

for phosphorus WQBELSor the purpose of this study,igassumed that all permit limitations would be
expressed consistent with the Impracticability Demonstration as well as the Phosphorus Implementation
Guidance. This means that:

1 Phosphorus WQBERgeeater than 0.3 mg/lwere expressed as a monthly average;

1 Phosphorus WQBELSs less or equal to 0.3 mvgfe expressed as sixonth averagesand

1 TMDLderived WQBELsere expressed in a manner consistent with the WLA and assumptions
of the TMDL, typically>@ressed as monthly averagé

Although this is a reasonable assumption for the purpose of this study, DNR staff are responsible for
making a casby-base determination upon permit reissuance.

C. Determining the Need for Phosphorus WQBELSs
PhosphorusVQBELs anequired if a point source discharge has the potential to cawrssontribute to
aphosphorudmpairmentin either the receiving water or downstream waters (s. NR 217.12(1)(a), Wis.

Adm.Code)l & Af t dza i NI GSR Ay @KS. @[04 4 pbeghéruSBQBLsah Be LIK 2 & LIK

set as low as the applicable phosphorus criterion, or can exceetifie depending on the quality of
the receiving water and effluentThere are twgrimarymethods for determining if a phosphorus
WQBEL is needed in a WPDES permit (s. NR 217.15, Wis. Adm. Code):

1. A phosphorus WQBEL is needed whenever it is more restrictive than a phosphoralsai BEL
applies and/otthat is already included in the WPDES petinind

8 The Impracticability Demonstration is availablén&ip://dnr.wi.gov/topic/surfacewater/phosphorus.html
9 ManyapprovedTMDLs provide monthly average WLAs for phosphfinumdividual WPDES permit holders

10 Phosphorus TBELSs are typically set equal to 1 mgAupat to NR 217 subchapter Il. Phosphorus TBELs are required for municipal WWTFs
that discharge more than 150 Ibs of TP/mo and industries that discharge more than 60 Ibs of TP/mo.
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2. A phosphous WBQEL is needed i&tB9" percentile of the 3@ay average discharge
concentration of phosphorus (2@ay Rg) exceeds the potential phosphorus limitation

Most municipal and industrial discharges contain angogenic sources of phosphoraad have
previously triggered theeed for phosphorus TBEIRhosphorus, as an essential nutrient, is present in
organic matter. Therefore, any municipal or industrial system that comes in contact with organic
material, whether it be milkgcheese, vegetables, paper pulp, or hunveaste cortains anthropogenic
phosphorus. Additionallya treatment process that utilizeBiological nutrient removal contains
anthropogenic phosphorugor thereasons abovdt can be assumefbr this determinationthat
phosphorusstandardsare needed for rost categories of dischargeghenever the caldated WQBEL is
less than 1 mg/L, particularly for the following categariesinicipal discharges, cheese, aquaculture,
paper millsandfood processorsThe inverse of this assumption is that phosphorus WQBEL_soar
needed for point sources in these categoriethd WQBElexceed 1 mg/L; the TBEL would be the
controlling limit in these cases. Although this is true for many point sourceg$edtiategoies, some
industrial andmunicipal discharges thatere too small to trigger the need for phosphorus TBELs may be
subject to phosphorus WQBELSs that greater tharl mg/L in their reissued WPDES permits. Due to
limited staff time and resourceshis study did not estimateosts for these smhtlischarges at thisme.

Two industrialcategoriesare excluded from this assumption: noncontact cooling water (NCCW) and
power plants. The NCCW category was excluded from this assumption because these effluent streams
do not contain raw material, products, byproducts vaaiste in them. Additionally, most NCCW

discharges have not previously triggered the need for phosphorus TBELSs in their WPDES permits. For
these reasons, NCCW discharges required a medepth analysis (see below). Some municipal and
industrial facilitiesdischarge frommultiple outfalk. Thesdandividualoutfallsrange from NCCW to en

site wastewater treatment to industrial process wastewater. This is especially true for power plants, but
also applies teomepaper millscheese makers, foogrocessors, municipal WWTFs, and other
discharges. For facilities with multiple outfall locations, this study performed a reasonable potential
demonstration for each individual outfall location (ge@wer analysis op. 21).

Q) Noncontact Cooling Water (NCCW)
9FFfdzSyid aidNBlYa GKIG FNB GeLAOlrffte AyOfdzZRSR Ay
purposes only and do not come into direct contact wittyaaw material, product, byproduct, or waste.
Effluent streams from boiler blowdown, bleedf, and condensates are similar in nature and are
typically included in this category. DNR permits these discharges through both individual and general
permits.General permits cover the largest number of permittees in this catetimpaximize staff
resources and to streamline the permitting process for these facilifiesre are over 500 facilities that
are currently covered under the genefdCCWpermit-
http://dnr.wi.gov/topic/wastewater/generalpermits.htmlA little more thar60 facilities are covered
under an individual WPDES permit, mainly due to their additives or water conditioner usage.

The need for phosphorus WQBELSs must be evaluated regardless of permit type. Given the nature of
these discharges, some discharges within this category will not contain anthropogenic sources of
phosphorus. Situations where these discharges clearly coatahropogenic sources of phosphorus
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include: a) when phosphoru=ontaining additives are included in the facility waste stream; and b) when
the NCCW facility utilizes a municipal water suppht adds polyphosphates éts water sourcé’. In

either situaton, phosphorus WQBELs may need to be included in WPDES permits if these limitations
have the potential to be exceeded by the NCCW discharge. Based on available data from municipal
water supplies and NCCW effluent streams, effluent phosphorus concemisiiive a reasonable
potentialto exceed 1.5 mg/L, which means that phosphorus WQBELs will likely need to be included
upon reissuancef the general permitThese WQBELSs would be the first phosphorus limitations
imposed on many of these discharges sincElBwere not previously triggered due to the small
phosphorus loadings coming from these operations.

Phosphorus contained in other NCCW discharges is likely coming from ground water or surface water
(i.e., the water supply). In a letter from EPA dated April 1, 2015 (Attached in

1 Polyphosphates are frequently used in wastewater and water supply sg¢arontrol pipe corrosion and to sequesteravg metals such
as iron (Fe)nanganese (Mn)Copper (Cu), and Lead (PA) the time this report was written, an estimated 300 municipal water utiltieéd
polyphosphatesit is unlikely thatheseutilities will lessen or stop thesadditions kecause EPA currently considers this a best available
technologytype approach to handle these issues.
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Appendix DEPA Letter Regarding Intake Credits for Phosphmr88), it is acknowledged thantake

credits may be factored into the reasonable potential determination for these situatiofongaas the
conditions of Paragraph D.3 in Procedure Bpgpendix F to 40 C.F.R. Part 132 are met. These conditions
are:

1. The facility withdraws 100 percent of the intake water containing the pollutant from the same
body of watet? into which the discharge is made;

2. The facility does not contribute any additionahss of the identified intake pollutant to its
wastewater;

3. The facility does not alter the identified intake pollutant chemically or physically in a manner
that would cause adverse water quality impacts to occur that would not occur if the pollutants
were kft in-stream;

4. The facility does not increase the identified intake pollutant concentration, as defined by the
permitting authority, at the edge of the mixing zone, or at the point of discharge if a mixing zone
is not allowed, as compared to the pollutastncentration in the intake water, unless the
increased concentration does not cause or contribute to an excursion above an applicable water
guality standard; and

5. The timing and location of the discharge would not cause adverse water quality impactsito occ
that would not occur if the identified intake pollutant were leftstream.

DNR believes that some NCCW discharges would be able to meet these conitiécetsy, eliminating
their need to have phosphorus WQBELs in WPDES permits. Ondthomeogh coding operations could
meet these conditions, however, since these proegges do not increase the concentration of
phosphorus within the operation.

In summary, phosphorus WQBESNCCW facilitiewill likely be needed whenever:

A polyphosphateaddingmunicipal water supply provides the source water;
Phosphoruscontaining additives are utilized in the operation;

The operation is a closed/clerecirculating system;

A cooling tower is present; or

The operation cannot satisfy other requirementsRaragrah D.3

= =4 =4 4 =4

Due to data limitations, it is not possible to determine with a sufficient degree of certainty which point
sources covered under the NCCW general permit would need phosphorus WQBELSs at the time this study
was completed. DNR is currently in the processatifigring additional information and moving to an
electronic data system to help streamline these permitting decisions. To begin this effort, DNR

conducted a survey of its NCCW general permit holders, which estimated that almost 250 of the 500

12 For the purpose of thistudy,& ane waterbodyé meanstwo hydrologically conrected pointswith similar water quality chaaderisticsin
whichapollutant can travel betweenin areasonéable period of time without significantly charging chemicaly or physically. Hydrological
connections caninclude surface andgroundwater connedions.
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NCCW generaermit holders would require phosphorus WQBHtigyre3). Again, further investigation

is needed to confirm this number. Additionally, effluent flow data is nottedeically available athis

time, whichpreventsthe calculation of phosphorus compliance coSsdtion 3p.23). Once these data

gaps are resolved these costs can be factored into this analysis puteusmrt83.16(2m), Wis. Stat. For

the purpose of this study, all individual NCCW permit holders are assumed to have reasonable potential
to exceed their calculated phosphorus WQBHilis assumption may not necessarily be appropriate for
each individual WPES permit holder, but st#lignificantlyunderestimates the compliance costs for this
category.This decision can also be-egaluated once additional information regarding NCCW general
permit holders is available.

1%

m WQBELs Not Needed

B WQBELs Needed: Water
Supply

m WQBELs Needed:
Additives

WQBELs Needed: Other

0%

Figure3. TPWQBEL reasonable potential approximation for NCCW general permit holders based on survey responses
Teal represents percentage of NCCW discharges that do not need phosphorus WQBELs and shades of purple represent
percentage of NCCW discharges that do negmbsphorus WQBELS.

(2) Power plants and other discharges with multiple outfalls
As previously mentionednost power plantsandsomeother municipal and industrigdermittees
dischargegrom multiple outfall locations, each of which need to be evaluatedotwwsphorus limits
(Figured).
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Figure4. Number of facilities in each category with multiple outfall locations.

The first step to conduct Basonable potential analysis for these outfall locations is to determine the
type of effluent being discharged at each outfall location. These data are typically available in the
SWAMP database, but in some cases required DNR staff to review individu#lfes to make a
determination.Some power plants, for example, operate more than 20 outfall locations, with effluent
streams ranging froron-site municipal wastewater treatment facilitiés effluent containing
polyphosplate additives orcoal combustin byproductsto NCCW dischargeGenerally, outfallsdil into
one ofthree categories: process wastewater, NCCW, and emergency/intermittent outfalls. Outfalls
containing process wastewater clearly contairsedhropogenic phosphorusnany of which even

trigger the need for phosphorus TBHELprevious WPDES permitor these reasons, the same
assumption used for municipal WWTFs and industrial discharges of process wastewadésouasd

for these outfallsi.e, phosphorus WQBELSs were assumed to be adgfithe limits were less than 1
mg/L.

As previously mentioned, phosphorus WQBELSs are expressed defilongverage limitations

(expression of limits step, fi.7). By definition, energency/intermittentoutfalls are shorterm

discharges. In situations where assimilative capacity is available in the receiving water, it is unlikely that
phosphorus WQBELs are needed for thegtall locations A sitespecific determination needs to be

made by DNR staff for other situations. For the purpose of this shalyever,it was assumed that TP
WQBELSs are not needed for these discharges, but this may not be the case for all situations.

Outfalls thatconsisted solely of NCCW are subject to the same principles descrildddtfeategory (p.

18). Each of these outfallsagevaluated to determinea)if they hadthe potential to contain
anthropogenic sources of phosphorus through additivesherwater supply, bif a cooling tower was
present, and c) iintake credits could be giveihis analysis tied on data from SWAMP and

2 Aa02yaAryQa Ay ihasid&a figrh iddividual peSrait filesaif néc&stary. For the purpose of
this study, phosphorus WQBELSs were assumed to be needed unless clear evideaceilabieto
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demonstrate thatheseWQBELwere not necessary. Again, DNR staff are responsible &immg a final
determination for individual WPDES permit holders upon permit reissuance.

Using the assumptions and procedures above, a determination was made for each outfall location. If a
facility had multiple outfalls that triggered phosphorus limitse flows from these outfalls &re added
together tocome up with a estimatedeffluent flow that would need additiongdhosphorus treatment.

This composite flow was used to estimate compliance costs (Sectio23), phe results of this analysis

for the power industry are shown iRigure5.

m WQBELSs Not Needed

WQBELs Needed: 1 outfa
location

= WQBELs Needed: Multiple
outfall locations

® WQBELSs Needed: Full
effluent stream

25%

Figure5. TP WQBEL reasonable potentrakultsfor power plants
Teal represents percentage of power plants that do not need phosphorus WQBELs and shades of purple represent
percentage of power plants that do.
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Section 4. Determining Compliance Cos ts

Given the number of point sources in Wisconsin, it was not possible to estimate compliance costs on a
facility-by-facility basis, and still receive the benefit of the MDV. Rather, cost curvesdeeetoped by
ARCADIS to estimate compliance costs basetthe restrictiveness of the phosphorus WQBEL, and the
permitted flow of the facility A cost curve, for the purpose of this study, is a graph of the costs of
compliance with phosphorus limits a function of effluent flowUtilizing cost curves is a

straightforward way of estimating the compliance costs for various facilities wheisséeific analyses

are unavailable oinfeasible, and has been used by several similar anafy3é® purpose of this

section is to highlight the key data inputs used émgrate cost curves and the results from this analysis.
A morecomprehensive description of the methods amssumptions used to generate the cost

curve and a comparison tiese curves to other studids provided ithed 9 02y 2 YA O L YLJ Of
I vy I f &seéeBeéction 2 and Appendix E of that report).
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Figure6. Graphical representation to depict how compliance costs are estimated using cost
curve approach.

Compliance costs are driven by tbapital costof treatmentequipment necessarip comply with
phosphorus WQBELs as well as the operation and maintenance costs for this techflbérgfore, an
important step in this process was to create reasonable estimates of existing phosphorus treatment
technologyat these facilities as well as tlalditional treatment technologyto comply with the

phosphorus WQBELSs (Section 313). As mentioned in Section 2 (p0), sewage treatmentagoon
systemsare sigriicantly different frombio-mechanical plantsand likely require additionalapital
investmentto comply with phophorus WQBELSs. Different baseline assumptions were, therefore, made
for bio-mechanical WWTFs, lagoons, and industristliirges (Sectia?.4.1, 2.4.2, and 2.4.8f the EIA

13 Examplesincludé ¢ SOKYAOFt YR 902y2YAO 9@Ftdd GA2Y 2F bAGNRISY FyR t K2aLK2N
OHAMMOE 08 ¢SGUNI ¢SOKT a4/ 2aiG 2F tK2ALK2NHz2a wSY28Ft | G R2 xaQAWARY at dzo f
oft NBoFotS /2aG F2NJ ! OKASGOAYI [26SN) OFFE dzSyd t K24 LIK2 NHzAnd/ 2y OSy (i N} (A 2\
Associates.
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Report respectively. These baseline assumptions were based onsptecific facility diagrams
throughout Wisconsin as well as the expertise of ARCADt®&xampleclarifiers were assumed to be in
place for all mechanicahunicipal and industrial treatment plantsut not for lagoonsAppendix C of

the EIA Report provides assumed treatment diagrase in this analysidlext, three classes of
treatment technology were selected to capture the range of-specific WQBElcalculated in section 3
(Figure7). These ranges were chosen based on experiei@eRCADIS and other consulting firmsgo
the range of TP concentration that could be reliably achieved at conventional wastewater treatment
plants

Less restrictive

w'reatment Technology: Mutti
WQBEL (>075 point metal salt additions
mg/L)

Intermediate i reatment Technology: Mutti
WQBELS (>O-O_5 point metal salt additions with
m g /L) sand filtration

o reatment Technology: Mutti

Restrictive WQBEI—Spoint chemical precipitation with

(<O 1 mg/L) clarification and duastage sand
' filtration

Figure7. Treatment technology assumed to achieve compliance with ranges of phosphorus WBQELSs.

This study acknowledges that on a césecase basis other less costly treatment alternatives may be
preferable tothe techndogies described ifigure? . For example, some facilities may wish to explore
enhanced biological phosphorus removal (EBPR) in liebewhicafiltration. Other facilities may be
AYGSNBAGSR Ay Ay aié.lpfe-mdnyfatturéditdeabrient AcBities dfsdd yo liréat >
water/wastewater.These alternatives vary widely in effectiveness as well as cost, making it
inappropriate to assume thahese treatment alternatives will work for statewide categories of point
sources in Wisconsin. For example effectiveness of EBPR systems is dependent on the presence of
nitrate or dissolved oxygen in the anaerobic zone, the carryover of dissolvednoixytie raw
wastewater and primary effluentitrification requirementsandthe amount of readily biodegradable
BOD (rbBOD) available in the anaerobic zbrigor this reason, EBPR treatment is not appropriate for
many wastewater treatment plants. bther cases, EBPR or package plants may be effective eaatm
processes, but do not appear to bdower cosbption. For example, pilot testing at thi@éty of Fond du

[0 KIFIa &dz33SaidSR GKF G aL) QhrestBetiveJphbsyhinug kmitaldng, | OKA S

“29c abyddt 2F tNIOGAOS b2d on &bdziNASY(d wSY2QI t ¢ menNBedotatBeR o6 &
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but costs of these package systemay be almost twdimes larger than theursory cosestimates

derived from the cost curve methdd Utilizing the treatment technologies specifiedRigure? provides

a practical approach testimate costs for the purposes of this study, and ensures that the majority of
point sources in each category are adequately represented. If fagjidgific déa becomes available at

a later time,adjustments can be made to the compliance costs analysis pursuant to 283.16(2m), Wis.
Stat.

Once the treatment technology was determined, assumed design criteria were used to size various
components of the treatmentrain. Engineering, equipment and construction costs could then be
estimated for each treatment scenario. To estimate the coSRCADIS reliath budgetary costs for

major equipment multiplied by factors to account for ancillary equipment, constructiogineering,

and contingencyFactors were determined from engineering guidelines and the results verified against
actual design estimates and other published studidgese cost estimate assumptions are provided in
detail in Section 2.6 of the EIA Report. The final result was the development of capital and operation and
maintenance cost curves, presented in Apperieliof the EIA Repoitlsing sitespecific permitted attial

and design flows, cost estimates can be made for each individual WPDES permit holder thathad site
specific phosphorus WQBELSs calculafétk followingsetsof figures represent the cost distribution
projected for individual facilities using the castrve approach for each statewide category of discharge.

15 Unpublished data from a pilot test conducted by STRAND Associates.
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Distribution of Compliance Costs
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Distribution of Compliance Costs
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Number of Facilities

Distribution of Compliance Costs

Across the Other Category
14

Compliance cost ($1,00,000/facility)

Number of Facilities

Distribution of Compliance Costs Across
Municipal WWTFs

Compliance cost ($1,00,000/facility)
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Section 5. Substantial Impact Analysis

Like requestin@gn individual variancé€EPA823;Bc95¢002), atwo-step processvas used to determine

if phosphorusstandards compliance hassubstantial impactThe purpose of thefirst stepin this

proces§ 02YY2yfeé& NBTFTSNNBR (iftodetdrmifiekKHgphasdiiNadsiYu FNER FaNIRNSSS v S

economic impact on dischargers in eagtiegory. The second steefeNB R (12 a4 (KS aasSoz2y
AONB S 3IESAE (KS 6ARSNI O2 Y Y-beifid ainafility taiadaptioxiSaturs/faty A O 6 S
accompany implementation gfhosphorusstandardsin order tomeetthed a dzo &G y G A £ RS G SN

test, a facility musimeeta primary screenerand meeta secondary screenetnlike individual variances,
MDVscan apply to multiple facilities, thereby allowing multiple WPDES permit holders to potentially
qualify for a variance under the MDV platform. The purpose of thiti@e is b describehe primary

and secondary screeners selected for the phosphorus MDV process.

A. Primary Screeners

Q) Primary Screenerfor Municipal WWTFs
In the municipalWWTF category, the primamgdicatorcomparesgphosphoruscompliance cost per
customer to MHIMunicipal2 2 ¢ Cphd@phoruscompliance costs were estimated with ARCADIS cost
curves, ananunicipaWWTFs repord customer numbers. Considerable work went into determining
MHI for the specific communities affected by eanbnicipal? 2 ¢ CQ&a O2YLX Al yOS O2aida
FAIANBAE gAft y20 0S ARSY(GAOIt (2 allL FA3Idz2NBa& dzaSR
service areas)lhe methodsised to generate the MHI valuese providedin Sectiord of the EIA Report
I Y R @oKstleation of Residential Share Déta { SOG A 2y 2 F .UHe¢ &sulslofithis! RRS Y R dzY
analysis are presented in Appendix F of the EIA Addendum, astimrearized inn this
R S (i S NJY A Bigurésor pade3d.
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Figure8. Distribution of projected MHI values among municipalities that are incurring phosphorus compliance costs

m<1%

mx Mm: Ly
D O - S A
mX 07

When estimated pecustomer cost is at least 2% of MHI, th@msphoruscompliance costs are

deemed to have a substantial impact orunicipalWWTFsThe municipality should meet at least one
secondary indicator as well in order to confirm this determination, thereby meeting the substantial test.
(Secondary indicators are discussed in deptpairt Bof this sectio@ Se@¢ondaryndicatorg, p.32).

When estimated pecustomer cost is at least 1% of MHI but less than 2% of MHI, themudineipal
WWTFs must meet at least two secondangicatorsin order tomeet the substantial testThe

substantial impact is less obvious founicipd WWTFs with service areas in this MHI rarsgethese
municipal WWTFs face a higher threshold of two secondary indicdren the estimated per

customer costareless than 1% of MHl, K S 2 phbspBouscompliance costs are not deemed
substantial bythis primary screener.

(2)  Primary Indicator sfor Industrial Dischargers
Two primary indicatorsvere used to determinéf industrialdischargergace substantialmpacts from
phosphoruscompliance costs. The first primary indicator comutitee phosphorus compliance costs of
individual WPDES permit holders to the compliance costs of other discharges within the same category.
As previously statedapplicable industrial categories are aquaculture, cheesemakers, food processors,
non-contact coding water (NCCW), paper, power generators, and other (SectiornlR).g/Vithin each
category, the first primary indicator ranks permitted dischargers by estithait@sphoruscompliance
costs.If an individual permit holderdars a significant compliance casimpared to other members of
the category, the phosphorus rule likely causes a substantial impact such as competitive disadvantage or
impaired profitability. Therefore, he first indicator allows the top 75% of dischargers with nonzero
compliance costs to be considered for MWl move to the secondary indicator test.
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During the course of this preliminary determination, DOA and DNR considered the poghelity
dischargers with larger estimated compliance costs may sometimes have larger revenues to shoulder
this burden. While this possibility cannot be ruled out definitively, it cannot play a prominent part in this
determination for at least foureasons:

1. Analyzing data for individual dischargers quickly descends into individual point source
applications, an outcome that runs contrary the very essence of disitharger variances;

2. Neither DOA nor DNR has revenue or prddita for individual dischargers;

3. Amalyzing the financial position of each individual discharger would require resources that are
not available fom DOA or from DNR or from ER&d

4. Dischargers with greater revenues or greater profits may be more likely to forego Wisconsin
expansion or shifproduction to other states or shifiroduction to other countries.

A converse argument could also be made that although an indivisratittee does not have high
compliance costs relative to other permittees in its category, an individual community avay h

multiple permittees in the same category and the cumulative compliances enaly have a substantial
impact on the individuatommunity.Since Wisconsin is home neay small to mediurssized businesses,
this situationwill arise across the state. In Wisconsin, small to meesized businessften clusternear

each other Whether they rely on the same raw materials, the same skilled workers, or the same
infrastructure, the result is similakor example, Green County, Wissomnis renowned for its large

number of small artisanal cheas@kersdue to local infrastructure and milk suppln.these situations,

the community may face substantial impact due to cumulative compliance costs to multiple permittees
in the same categonfor these reasonshé secondrimaryindicator for industrial dischargers ranks

total compliance costs by county for each categ@&gch permitteavith positive compliance costs

belongs to a county. Each county has total (cmesnittee) compliance costfor the category. All

counties with positive compliance costs are ranked and assigned to a group (bottom 25% or top 75% of
counties for that category). If a permittee with positive estimated compliance costs is in a county in the
second group (top 75% abunties in the category), the permittareetsthe second primary screener.

In summary, industrialidchargers may be considered for MDVs if they meet two conditioribeygare.
within the top 75% of permittegincurring costs)and?2) the dischargéslocated in a county thas
within the top 75% of counties incurring cosBermittees thaimeetboth tests arebelieved to have a
substantial impact, but must meet at least one secondary indicator in order to confirm this
determination (see parB of this section, p32). Permittees thatmeetonly one primary indicator must
meet at least two secondary indicators in order to qualify for MCR&mittees danot meet the
substantial tesif they meet neither primary indicator®

1% |f a permittee fails to meet the substantial test or otherwise fails to qualify for an MDV, the permittee is not
necessarily disqualified from seeking an individwalance.
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B. Secondary Indicators
Taken together, the secondanydicatorsshould identify those counties that have particular
susceptibility to the costs gfhosphorusstandards, either because local economic conditions limit the
OF LI OAGe G2 FRFLI LINRPRAZOGAGSte (G2 AyONBuagRrR O2aia
large in relation to a local economihis analysis utilized seveacondaryindicators median household
income (MHI), personal current transfer receiptssa share of total incomgobs per square mile,
population changegchange imet earnings byplace of residenggob growth, and capital costs as a share
of total wages. These secondary indicators apply to each category, exddinigr municipal WWTFs
(this indicator was used as a primary screener for that categay p29). The most recent data
available at the time othis report was written were used to evaluate the secondary indicators:
population data is available for 2014; other data setsarailable for 2013These datasets are theame
for all categories of dischargers, excludiagital costs as a share of total wagedichuses category
specific data and categogpecificanalyse. This section identifies and explains the importanceaifte
of these secondary indictors, and provides a sebipsector analysis to illustrate how the secondary
indictors apply to each category.

(1) A Note Regarding ColorCoding and Total Scoring:
Inthis sectioncounties without color in maps and tables post scores causing no concern. The yellow
coloring in maps and tables indicates that the counties theA y R A Gspetifedittifedhold. The
orange cdoring indicatessignificantly more concern than the base threshold. The red coloring indicates
the highest level of concern.
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(2) Identifying the indicators and explaining their importance

(a) Median Household Income
Median household income is an indicator of how easily consumers can cope with increased electricity
bills and how easily workers can cope with slower job growth, reduced hours and/or jobdasses by
regulatory changdn any canmunity, half the households have income below the median household
income and half the households have income above linagl

Figure9. Median Household Incomé$thousands) (U.S. = $53.0)

: 33.3-40.8
40.9 - 46.6

] 46.7-52.9

Source: U.S. Census Bureau 2009-2013 American Community Survey
Table B19013 Median Household Income

aSRAIFIY 1 2dzaSK2fR LyO2YS ¥A 3 dahNdEcan ComnYusity SUN@yiich(i KS / Sy«
indicated that U.Smedian household income was $53,0462013 Figure9 showsonly counties with

median householihcome below the U.S. MHI. The darker the shading, the further thelcdu®@ & al L A &
below U.S. MHI. Thisdicatoradds to the odds of qualifying for a multi discharger variance if the county

MHI is below U.S. MHI of $53,046.

Two notes relating to the use of MHI as a primiagicatorfor WWTFs: (1) Because MHI is the primary
indicatorfor WWTFs, MHI is the only secondargiicatorthat is not used as a secondangicatorfor
WWTE. (2) Because MHI in the WWjiimary indicatomwas MHIfor affected communitiest may

differ slightly from MHfor the countyused in this secoraty indicator.
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(b) Personal Current Transfer Receipts as a Share of Total Personal Income
While median household income gauges current income levels, it tells little about future trajectory. For
insight into future income trends, it is useful to delve into source of income. The U.S. Commerce
5SLI NIYSydQa . dzNBI dz 2 T YOSO 2AW2iY2A Qi KINGEFSE 8Qa AlaS IRANAASRISTE ¢
OFiS3I2NR A& 3ISYSNIrffe Y2ySeé SINYSR FTNRY 62N] P ¢KS
AyO2YSd ¢KS GLISNE2YIFf Od2NNByid (GNIXyaFTSNI NBOSALII&¢
to individuals). Nationally, transfer receipts constitute 17.1 percent of total incdfigurel0 highlights
counties that derived more than 17.1 of their incomes from transfer receipts. ifidiGtoradds to the
odds of quafiying for MDVs if the county derives more than 17.1 perceritsabtal income from
personal arrent transfer receipts

FigurelO. Fersonal Current Transfer Receipts ashare of Total
Personal Income (U.S = 17.1%)

@ 27.1%-33.3%
0 22.1% - 27.0%
() 17.2% - 22.0%

Source: U.S Bureau of Economic Analysis, Personal Income Summary
http://www.bea.gov/ Table CA04

Transfer receipts achieve important goals for small amounts of money, but transfer receipts are not

regarded as engines of economic activity to the same extent as earnings and investment. Over the next
decade or sammanybaby boomers will stop paying in®ocial Security and Medicare (which constitute

cmMm®dy LISNOSYyid 2F 2Aa02yaAyQa GNIXyaTFSNI NBOSALII&UL D
programs.Younger people entering the labor forege less numerous thatme baby boomersvho are

leaving all else equal, a numerically smaller group will contribute legsnue tofund transfer

payments. Younger workers earn lower real wages than baby boomers did at the same ages, which also
erodes their catributions to transfer paymentd_astly, youngeworkers face slower wage growth than

0Foe& 022YSNB RARYX 42 (KS&QNB y 2.forthdsd ré&abodsaischal YI {1 S dz
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current transfer receiptare unlikely to grow as fast as the broader economy for the next decade.
Communities rgling heavily on transfer receiptse likely to face slower income growth. Slower income
growth would make it more difficult to adjust to the costpifiosphorusstandards.

(c) Jobs per Square Mile
When asking how easily a community can adjugitiosphorusstandards, it may be useful to consider
how many jobs there are per square mile. Particularly in central Wisconsin and in northern Wisconsin,
there are many communities with few jobs per square mile surrounded by many other communities
with few jobs per squar mile. Workers looking for jobs and utilities looking for ratepayers may have to
look farther and wider in those cases.

CKS 2A302yaAy S5SLINIYSYd 2F 22N] F2NDS 5S@St 2LISyi
supplies the numerator (jobs). The mosteat annual figures available at this writing are from 2013.

CKS ! ®{® / Syadz . dzZNBIl dzQa vdzA O] CIl Oda adzJJX ASa (KS
the average is 50 jobs per square mile. Timcatoradds to the odds of qualifying for MBW the

county has fewer than 50 jobs per square mile.

If phosphorusstandards caused Wisconsin employers to restrict investment, restrain expansion, or
reduce current employment, theumber of jobs per square mile can affect how easily and how
productively workers can resettle. As seerfFigurell, much of the northern tier of the state and much
of the southwest corner of the state has very Il density

Figurell. Jobs per Square Mile (WI = 50)

@ 2-9jobs
@ 10-14jobs
() 15-49jobs

Source: WI DWD Quarterly Census of Employment and Wages
http://worknet.wisconsin.gov/worknet/
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(d) Population Change
Compared to the fastegrowing communities, communities with slowttan-national population
change will spread their electricity and water costs across fewer rate payers, and they will have fewer
consumers and workers todi-start economic activity. Cultural trends and technological trends may be
making people and jobs more mobile with each passing year. This would cause communities to compete
more intensely to attract investment, jobs, wealth, and development. It maysalggest that belowpar
population growth could compound over time to widen the gap.

The U.S. Census Bureau estimates that between July 1, 200dzind@J M~ HamnI GKS yI (A 2\
grew8.9percentd ¢ KS 2 Aa02yaiy S5SLINIYSyld 2F ! RYAYyAadN A,
publishes January 1 population estimates for each county each¥eiarpreliminary determination

elected to use DOA populati@stimates for at least two reasons. (1) When the data gathering began,

the Census Bureau had not yet released its colewgl population estimates for 2014. (2) The DOA

estimates incorporate more local expertise and experiefdgurel2 below shows that only three

Wisconsin counties experienced-$8ar population change at or above the national rate of change. This
indicatorA Yy ONB | 4S5S4 (KS 2RRa&a 2F ljdza t ATe@Ay3d FT2NJ a5+a AT |
(lessthanhalfK S y I G A2y Qa NI GS0

Figurel2. Population Change January 200danuary 2014 Less than
U.S. Rate

+3.7%

_1,79(,L\+2.8% -1.

@ -14.9%t0-3.9%
0 -3.8%t0-0.1%
() +0.1% to +4.4%

Source: WI DOA Demographic Services Center
www.doa.state.wi.us/demographics

1 Other indicators are more directly linked to economic impact. While population change is a significant demographic itiuécidirect
linkage between belowational rates of population change and economic impact encouraged the use ofv@xanately) halnationatrate
threshold.
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(e) Net Earnings by Place of Residence Change
KSYy NBLRNIAY3 G2GFf LISNER2YIf AyO02YS: (GKS ! o{d 58
lylFrfeadAra RAGARSA AyO02YS Ayid2 GKNBS OFiS3I2NARSad ¢K
F2a20AFGSR 6AGK Ay@SadayYSyld NBOGdNYyad ¢KS aLISNBR2YI f
Fo2@3S® ¢KS aySid SINyiAy3da o6& LXIFOS 2F NBaARSyOoS: O
often considered a core driver of economic activibdpmmnunities with slower growth in net earnings will
have fewer resources to draw upon when paying for the coghalkphorusompliance.

2

Between 2003 an@013, U.S. nominal net earnings by plateesidence increased by 39.9 perceimt
other contexts, it may be advisable to inflatiadjust the 2003 nominal base to 2013 dollars. Because
thisindicatorcompares county changes to national change, theftiofiaadjustment would alter all the
change figures by the same factor and the proportional gaps between them would remain the same.
Inflation-adjustment would change the scale without changing the picture or the restigarel3
highlights those counties with net earnings change slower than the national rate (3919%tdicator
FRRa (2 GKS 2RR&a 27F ljdzZ t AT@Ay3a T2 NI aéneedncréaked y
by less than 39.9% between 2003 and 2013.

[@=N
A
w

Figurel3 Net Earnings by Place of Residence 2@033 Change (U.S.
39.9%)

@ 11.1% - 26.9%
@ 27.0% - 31.9%
() 32.0% - 39.8%

Source: U.S Bureau of Econemic Analysis, Personal Income Summary
http://iwww.bea.gov/ Table CA04
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() Job Growth
The pace at which a community adds (or loses) jobs may affect its ability to attract and retain workers,
its ability to attract and retain businesses requiring local consumers, and its ability to pay higher
electricity and water rates to comply wihhosplorusstandards.

CKS ! @o{® 5SLINIYSYydG 2F /2YYSNOSQa . dz2NBldz 2F 902y?2
figures®® These figures indicate th&t.S. job growth wa8.8 percentfrom 2003 and 2013. Thiadicator
AYONBIl 4Sa (GKS 2RRa 2F ljdz2 fATeéAy3d FT2N) as5+xa AT GKS
percent (less than half the U.S. rate of growthFigure14 shows counties wheremployment change
between 2003 and 201®as 4.8% or less.

Figurel4. Job Growth 2002013 (U.S = 9.8%)

18 BEA job figures were used for the job change analysis because the DWD Quarterly Census of Employment and Wages doatiompaiblish
figures for comparison.

9 When selecting a threshold for the jgiowthA Yy RA OF G2 NE A G F LIS NBR G(KFG GKS yFriaA2ylFf NIGS 273
A yfadb many countiesFor this reason, the threshold was lowered to approximately half the national rgtd ehange.
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