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Note: Some abbreviations and definitions may be report-specific, given the scope and intent of the Act 378 analysis. 
	µg/L
	Microgram per liter

	7Q2
	Seven-day, two-year low-flow

	AM
	Adaptive Management

	Anthropogenic
	Environmental pollution originating from human activity

	ARCADIS
	Environmental engineering consultants

	BOD
	Biochemical oxygen demand

	Cfs
	Cubic feet per second

	Cost curve
	A graph of the costs of compliance with phosphorus limits as a function of effluent flow

	COW
	Condensate of whey

	Cs
	Upstream phosphorus concentration

	CWA
	Clean Water Act

	DNR
	Wisconsin Department of Natural Resources

	DOA
	Wisconsin Department of Administration

	EBPR
	enhanced biological phosphorus removal

	EPA
	United States Environmental Protection Agency

	F
	Fraction of the effluent flow that is withdrawn from the receiving water

	GDP
	Gross domestic product

	General Permit
	A permit applicable to a class or category of surface water dischargers

	GLI
	Great Lakes Water Quality Initiative

	GSP
	Gross state product

	Individual Permit
	A permit applicable to an individual surface water discharger

	Lagoon
	An excavated basin or natural depression that contains water, wastewater, or solids

	LAL
	Limited aquatic life waterbody defined in ch. NR 104, Wis. Adm. Code

	Multi-Discharger Variance (MDV)
	Multi-discharger variance (MDV) means that the variance may apply to multiple WPDES permit holders; it does not imply that one discharger has multiple discharge sites covered by a single variance.

	mg/L
	Milligram per liter

	MGD
	Million gallons per day

	MHI
	Median household income

	NCCW
	Non-contact cooling water; cooling water effluent that does not come into direct contact with raw material, product, byproduct, or waste

	Nonpoint Source (NPS)
	Phosphorus runoff that occurs after heavy rains or melting snow wash over farm fields, feedlots, or urban areas and carry fertilizer, manure soil, and other phosphorus-containing contaminants

	Point Source (PS)
	Point sources are defined as municipal or industrial facilities that have been authorized to discharge to a surface water of the state under a individual WPDES permits.

	PRESTO
	Pollution Reduction Estimation Tool

	Qe
	Effluent flow

	Qs
	Receiving water design flow

	Recalcitrant phosphorus
	The portion of dissolved acid-hydrolizable and/or dissolved organic phosphorus fractions that cannot be effectively removed by tertiary processes and are considered non-reactive.

	REMI
	Regional Economic Modeling, Inc.

	Same Waterbody
	Two hydrologically connected points with similar water quality characteristics in which a pollutant can travel between in a reasonable period of time without significantly changing chemically or physically. Hydrological connections can include surface and groundwater connections.

	SWAMP
	System for Wastewater Applications, Monitoring and Permits

	SWIMS
	Surface Water Integrated Monitoring System

	TBEL
	Technology-based effluent limitation

	TMDL
	Total maximum daily load

	TP
	Total Phosphorus, a measure of the orthophosphate, polyphosphate and organic phosphate concentration in a sampled stream

	UMass
	University of Massachusetts, Donahue Institute

	WATERS
	Water Assessment, Tracking & Electronic Reporting System

	WPDES
	Wisconsin Pollution Discharge Elimination System

	WQBEL
	Water quality-based effluent limitation

	WQC
	Phosphorus water quality criterion from s. NR 102.06, Wis. Adm. Code

	WQS
	Water quality standard; Regulatory limits for pollutant discharges that are established based on the receiving waterbody’s designated uses, the criteria set to protect such uses, and other provisions established to avoid backsliding. These standards typically are addressed in a wastewater treatment plant’s NPDES permit.

	WQT
	Water Quality Trading

	WW
	Wastewater

	WWTF
	Wastewater treatment facility

	
	




1. [bookmark: _Ref418016297][bookmark: _Toc426633626][bookmark: _Toc431805732]Introduction
The Wisconsin Department of Natural Resources (DNR) promulgated phosphorus standards intended to control excess phosphorus pollution in Wisconsin’s streams, rivers, lakes and reservoirs on December 1, 2010. These standards include numeric phosphorus criteria to assure a level of water quality that will protect human health from harmful and nuisance algal blooms as well as the beneficial uses of these waterbodies (additional background of TP rule is available in Appendix A. Background of Phosphorus Regulations in Wisconsin p. 68). Since the phosphorus standards have been promulgated, Wisconsin Pollution Discharge Elimination System (WPDES) permits must be re-evaluated to determine if phosphorus water quality based effluent limitations (WQBELs) are required. These WQBELs range in stringency, depending on the in-stream phosphorus concentration in the receiving and downstream water and the phosphorus loading from the WPDES permit holder (i.e. “point source”) in question. However, many point sources face phosphorus limitations so restrictive that a significant financial investment to install necessary treatment will be required. 
It is well documented that treatment technology necessary to comply with stringent, low-level phosphorus limitations may be costly. This has spurred many states including Montana, Washington, and Utah, to consider the economic constraints of low-level phosphorus treatment while developing their own nutrient regulations. In Wisconsin, regulatory flexibilities were built into the phosphorus rule to account for this financial burden including water quality trading (WQT), adaptive management (AM), and extended phosphorus compliance schedules. Although these compliance options may be effective for some point sources, barriers prohibit implementation of one or more of these compliance options to be effective for all point sources especially when they rely on involvement and interaction with nonpoint sources. Some point sources have limited areas in which to trade with other point or nonpoint sources or they are not eligible for adaptive management given their location in the watershed. Other point sources are limited by the uncertainty associated with the technical and economic analyses of compliance measures that may be required and/or lack of willing partners to help implement compliance projects. 
For these reasons, additional regulatory flexibility was sought to help implement the phosphorus rule in the most economically efficient manner possible. The federal 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 tribes to use that offer regulatory flexibility when implementing water quality management programs, including water quality standards variances. 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 the highest 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 the Clean 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, Wis. Statues. Additional information regarding Wisconsin’s individual variance program is available at http://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.; 40 CFR 131), but an economic determination is the most commonly used. The economic determination requires that a point source demonstrate that compliance with a water quality standard would result in “…substantial and widespread adverse social and economic impacts” (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 process through the implementation of a multi-discharger variance (MDV). Act 378 was enacted by the Wisconsin Legislature and became effective on April 25, 2014. This law requires that the Wisconsin Department of Administration (DOA), in consultation with DNR, determine “…whether attaining the water quality standard for phosphorus is not feasible because it would cause substantial and widespread social and economic impacts” (s. 283.16(2)(a), Wis. Stats.). Such a determination is to be made on a statewide basis or, optionally, for statewide categories of point sources. A summary of Act 378’s requirements is available in Appendix B. Summary of Multi-discharger Variance (MDV) Procedures Pursuant to Act 378Appendix B, p. 73. 
EPA has acknowledged that MDVs may be established, and has authorized them for toxic substances, mainly mercury and chloride, in several states. Additionally, EPA has recognized that MDVs are distinctive from an individual discharger WQS variance in the “Water Quality Guidance for the Great Lakes System: Supplementary Information Document” (EPA–820–B–95–001; March 1995). Currently, EPA does not have guidance specific for MDVs, but has provided a few general factors for consideration when making a determination of substantial and widespread adverse social and economic impacts for multiple point sources (EPA-820-F-13-012, March 2013): 
· MDVs should only apply to permittees experiencing the same challenges in meeting WQBELs for the same pollutant(s), criteria and designated uses;
· Permittees should be grouped based on specific characteristics or technical and economic scenarios that the permittees share and conduct a separate analysis for each group;
· Sufficient information should be collected for 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: This report frequently refers to supplemental reports developed by ARCADIS, Sycamore Advisors, and University of Massachusetts Donahue Institute (“UMass”), entitled “Economic Impact Analysis” and “Addendum to Economic Impact Analysis: Statewide Economic Impacts” (April 24, 2015). These consulting firms were contracted to provide key pieces of information to support this determination. These reports will be referred to in this document as “EIA Report” and “EIA Addendum” for simplicity. 
[bookmark: _Ref416695128]

1. [bookmark: _Ref418065664][bookmark: _Toc426633627][bookmark: _Toc431805733]Defining Categories
There are over 750 municipal and industrial point sources covered under an individual WPDES permit in Wisconsin, ranging from paper mills to municipal wastewater treatment facilities (WWTFs) to cheese making operations. Pursuant to s. 283.16(2)(a), Wis. Stat., the substantial and widespread adverse impacts determination may be made on either a statewide basis for all point sources, or for statewide categories of point sources. As previously stated, EPA recommends that point sources be grouped by technical and economic scenarios to create as much uniformity within each category as possible. To be consistent with this guidance, DOA and DNR determined categorization was the most appropriate method to analyze costs to make a substantial and widespread adverse impact determination. This method must result in categories of point sources that are socially and economically important on a statewide basis to be consistent with s. 283.16(2)(a), Wis. Stat. Several factors that were utilized to help split point sources into categories, and are described in this section. Figure 1 (p. 11) visually depicts the final categories that were created using these factors. 
First, it was important to determine what would constitute a “statewide category”. To balance the requirements of s. 283.16(2)(a),Wis. Stat., and EPA’s MDV factsheet (EPA-820-F-13-012, March 2013), the following criteria were developed:
1. The final category should have at least 10 individual WPDES permit holders;
2. The final category should have important social and/or economic value to the state of Wisconsin; and
3. Point sources within the final category should have similar technical and economic characteristics. 
With the above criteria in mind, EPA’s economic guidance[footnoteRef:1] was reviewed to help identify categorical distinctions EPA makes for individual variance requests. This guidance separates municipal and industrial permittees and provides distinct “primary” and “secondary” indicators for each group to assess the social and economic impacts of a given regulator policy. For example, the primary screener for municipal discharges is based on median household income (MHI), while industrial variance requests rely on profitability and other factors. To be consistent with this guidance, municipal and industrial categories were separated for this study. EPA’s guidance does not have other clear categorical distinctions that were applicable for this study. Further categorization was, therefore, the result of applying the aforementioned criteria to the municipal and industrial categories. [1:  Interim Economic guidance for Water Quality Standards: Workbook. (March 1995), US EPA, Office of Water. http://water.epa.gov/scitech/swguidance/standards/economics/. ] 

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 same mechanisms for financing facility upgrades, and they all serve a community function rather than being profit seeking. Given these similarities, it did not seem to be necessary to further divide the municipal WWTFs into additional financial categories. 
However, there is a clear difference in the existing infrastructure of treatment plants within this category. There are more than 500 WWTFs in Wisconsin; it is estimated that almost 75% of these are bio-mechanical facilities, while 25% utilize ponds or lagoons for treatment. Lagoon facilities are much more simplistic in their design and operation compared to their bio-mechanical counterparts which may use a combination of physical, biological and chemical treatment technologies in tanks or other structures. Adding complex phosphorus treatment processes to lagoon facilities is, therefore, generally more costly than it would be for bio-mechanical facilities. Additionally, many of Wisconsin’s lagoon facilities have not been required to treat for phosphorus in the past because these technology-based limitations were not established for them. This limited the investment in phosphorus treatment and contributed to the wide technology gap between lagoon and mechanical plants[footnoteRef:2]. In order to quantify compliance costs more accurately, lagoon and mechanical WWTFs were separated into two distinctive categories. The financial indicators used to determine whether these costs constitute a substantial and widespread adverse impact are the same between these categories, however. [2:  Pursuant to NR 217 Subchapter II, Wis. Adm. Code, municipal discharges require TBELs if they discharge more than 150 lb/mo of total phosphorus.] 

Several distinctive categories were generated among industries, both for technical and economic reasons. A clear technical difference among industries is whether they produce process wastewater (WW) or non-contact cooling water (NCCW) and/or other low-strength effluents. Industries that generate process wastewater include paper mills, aquaculture, cheese/dairy manufacturers, and food processors, among others. Dischargers that produce low-strength waste or NCCW include power plants and segregated outfalls from some cheese and canning/food processing facilities, and other industries. The low-strength waste group was further separated into two categories: power plants and NCCW discharges. Because the Public Service Commission of Wisconsin regulates power plants, such plants are fundamentally different from a financial perspective from other discharges of low strength wastewater. 
The industries within the process wastewater group were separated into several categories. From a technical wastewater perspective, pulp and paper mills have a much higher concentration of recalcitrant phosphorus requiring additional processes for treatment (see p. 22 of the Economic Analysis). Therefore, paper mills were separated into their own category in order to more accurately estimate compliance costs. 
Economic factors drove aquaculture, cheese/dairy manufacturing, and other food processing plants to be divided each into their own category. For example, aquaculture was placed into a separate category because this industry's economic characteristics are more similar to agricultural production. Cheese manufacturing in Wisconsin is an important cultural industry and the state has become a worldwide leader in artisanal and specialty cheeses. Wisconsin’s cheese industry has been less successful to compete in gross cheese production compared to California, and faces competition in the specialty cheese markets from Vermont, California, and other states. Additionally, this industry relies heavily on local dairy production and local milk prices, which makes this a unique category from a financial standpoint. There are a number of vegetable processing and animal slaughtering/meat processing facilities, which also warranted their own category called “food processing”. Many of these facilities tend to be canning or freezing operations and are more active during the harvest season. These facilities also tend to rely heavily on local agriculture for its raw materials. Of the remaining process wastewater industrial dischargers, almost 40 facilities are covered under a WPDES permit, but do not meet the criteria to warrant a separate statewide category. Therefore, an ‘other’ category was created for these rather unique operations. Facilities in the ‘other’ category include metal finishing, airports, fire products manufacturing, greenhouses, and quarries, among others.


[bookmark: _Ref415740918][bookmark: _Ref416073448][bookmark: _Toc431813671]Figure 1. Logic matrix utilized to categorically separate WPDES permit holders. 
[bookmark: _Ref416783431][bookmark: _Ref416789089]Green indicates final category. Number in parentheses indicated the number of individual WPDES permit holders within each category.

[bookmark: _Ref418253523][bookmark: _Ref418256397][bookmark: _Ref418256410][bookmark: _Ref418257689][bookmark: _Toc426633628][bookmark: _Toc431805734]Calculating and Determining the Need for TP WQBELs
Phosphorus limitations were calculated for all individual WPDES permit holders to prepare for the permit reissuance process, and were utilized in this study. Procedures specified in ch. NR 217 Subchapter III, Wis. Adm. Code as well as the Phosphorus Implementation Guidance were used to calculate these limitations. This guidance is available for download at: http://dnr.wi.gov/topic/surfacewater/phosphorus.html. The purpose of this section is to highlight the key methods used to calculate and determine the need for phosphorus WQBELs for the purposes of this study. There are three steps to this process: calculate phosphorus limits, determine the appropriate averaging periods to express the phosphorus limits, and determine the need for these limits. This section highlights the methods 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, and is briefly described in this section. It is not practical to replicate all permitting scenarios in this section, so the “Phosphorus Implementation Guidance” on the above website should be referred to for additional details.
[bookmark: _Toc426633629][bookmark: _Toc431805735]Calculation of Phosphorus Limits
There are three types of phosphorus WQBELs that can be included in a WPDES permit: WQBELs based on the direct receiving water, WQBELs based on downstream water quality, and TMDL-derived limitations. Each of these limitations requires site-specific data inputs and analyses by DNR staff. Phosphorus WQBELs derived from the direct receiving water and/or downstream water tend to be concentration-based limits, in mg/L units, and vary based on the phosphorus concentration in the receiving water as well as stream and effluent flows. TMDL-derived limitations tend to be mass limitations, in lbs/day units, and vary based on the individual wasteload allocation specified in the approved TMDL. Note: the allocation methodology also factors in effluent and stream quality in the derivation process. 
Most point sources in Wisconsin discharge to a stream or river. If the applicable phosphorus water quality standards criterion is being met in these waters upstream of the discharge location, a mass-balance approach is used to calculate the applicable phosphorus WQBEL (s. NR 217.13, Wis. Adm. Code):
Limitation = [(WQC) (Qs+(1−f) Qe) − (Qs− f Qe) (Cs)]/ Qe
Where:
Limitation = Phosphorus water quality based effluent limitation
WQC = Phosphorus criterion from s. NR 102.06, Wis. Adm. Code
Qs = Receiving water design flow 
Qe = Effluent flow
f = Fraction of the effluent flow that is withdrawn from the receiving water, and
Cs = Upstream phosphorus concentration 
If the applicable criterion is not met, the phosphorus WQBEL is set equal to the phosphorus criterion pursuant to s. NR 217.13(5), Wis. Adm. Code[footnoteRef:3]. For example, an industry discharges to a river with an upstream phosphorus concentration of 0.216 mg/L, a value greater than the 0.1 mg/L water quality standard criterion. Because the applicable river criterion is exceeded, the phosphorus WQBEL for the industry is automatically set equal to 0.1 mg/L. [3:  Phosphorus limitations are also set equal the applicable phosphorus criteria for discharges to inland lakes and reservoirs pursuant to s. NR 217.13(3), Wis. Adm. Code. ] 

In either case, the first step to calculate phosphorus WQBELs is to determine the applicable phosphorus criteria of the receiving water based on the outfall location. The phosphorus criteria specified in s. NR 102.06, Wis. Adm. Code, vary by waterbody type depending on its sensitivity and response to excess phosphorus (for a description of the applicable phosphorus criteria, see Appendix A. Background of Phosphorus Regulations in Wisconsin, p. 68). During the permit issuance process, DNR staff are responsible for determining which phosphorus criteria apply to the direct receiving water, and if a more sensitive waterbody is downstream of the outfall location. This 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 due to a reduction in water velocity and increased residence time in such waterbodies. This 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 phosphorus criteria[footnoteRef:4]. Several factors are applied to determine if limitations are needed to protect downstream water quality, such as: [4:  Several waterbody types do not have applicable phosphorus criteria including limited aquatic life (LAL) waters. See Appendix A, p. 67 for details.] 

· Does the downstream water meet its applicable phosphorus criteria?
· How far downstream is the more sensitive surface water?
· Does the phosphorus contribution 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 Guidance (http://dnr.wi.gov/topic/surfacewater/phosphorus.html). 
Once DNR staff determine the most sensitive surface water that needs protection, phosphorus limits are calculated. The applicable phosphorus criteria for streams and rivers are 0.075 mg/L and 0.1 mg/L, respectively. Assuming that assimilative capacity is available for the receiving water, the next step is to determine the existing in-stream phosphorus concentration (Cs). In-stream phosphorus data is available to DNR staff as well as external partners through DNR’s Surface Water Integrated Monitoring System (SWIMS)- http://prodoasint.dnr.wi.gov/swims/login.jsp. When sufficient in-stream data is available, DNR staff calculate the median phosphorus concentration according to the procedures defined in s. NR 217.13(2)(d), Wis. Adm. Code[footnoteRef:5]. In cases where stream phosphorus data is not available, phosphorus data from a comparable stream is used based on size, drainage basin, topography and land use. Other data inputs that are needed to calculate phosphorus WQBELs using the equation above include: stream flow (Qs), effluent flow (Qe), and the fraction of water withdrawal from the receiving water in question. These variables are typically available from previous permitting decisions as they are used in many permitting decisions and are not unique to phosphorus. Once all data inputs are in-hand, the equation above can be utilized to calculate site-specific WQBELs. For example, a municipal WWTF with a 0.18 million gallons per day (MGD) design flow discharges to a stream with a median phosphorus concentration of 0.019 mg/L and a stream flow (7Q2) of 26 cfs, or 14 MGD. This point source does not have an intake structure, so there is no water withdrawal from the receiving water. The calculated phosphorus WQBEL for this point source is 5.3 mg/L[footnoteRef:6].  [5:  Median values are publicly available on DNR’s surface water data viewer (http://dnr.wi.gov/topic/surfacewater/swdv/) in the “Calculated TP Data” layer. ]  [6:  ([0.075 mg/L)*(16.8 MGD+(1-0)*.18 MGD)-(16.8 MGD-0*0.18 MGD)*(0.019 mg/L)]/ 0.18 MGD); Note: cfs converted to MGD through a conversion factor of 0.646. ] 

As previously mentioned, phosphorus WQBELs calculated using the procedures summarized above are concentration limits, in mg/L. In some cases, mass limits accompany these concentration limits to help control phosphorus loadings to surface waters and to comply with s. NR 217.14, Wis. Adm. Code, and 40 CFR 122.45(f). Currently, concentration-based phosphorus WQBELs are typically more restrictive than the mass-based limitations. These mass limitations may become the more restrictive limit as point sources continue to increase capacity and require larger effluent flows. For the purposes of this study, concentration-based limitations were assumed the most restrictive limitation, and were used for estimating compliance costs (Section 4, p. 21), except in the case of TMDLs. Section NR 217.14, Wis. Adm. Code. Mass limitations that have not been established in a TMDL, but derived under s. NR 217.14 procedures were not calculated as part of this study. 
Pursuant to s. NR 217.16, Wis. Adm. Code, TMDL-derived WQBELs may be included in WPDES permit in addition to or in lieu of other phosphorus WQBELs. Only point sources in EPA-approved TMDL watershed are subject to these types of limits. At the time this study was completed, several EPA approved TMDLs existed in Wisconsin including the those for Rock River, Lower Fox, and St. Croix Basins, among others (Figure 2). TMDL-derived limits stem from the individual wasteload allocations (WLAs) specified in the TMDL, and are typically mass limitations, in lbs/day. These limits are included in a WPDES permit whenever a facility is given a wasteload allocation in an EPA approved TMDL in order to be consistent with the goals of that TMDL as well as state and federal law. Because TMDLs use a range of methods to develop and express WLAs, there is no one-size-fits-all method to calculate TMDL-derived limitations. Rather, DNR has developed TMDL Implementation Guidance to recommend procedures for each TMDL based on the site-specific methods used to calculate the WLAs in question. This guidance is available at http://dnr.wi.gov/topic/tmdls/implementation.html. For the purposes of this study, phosphorus compliance costs were based on TMDL-derived WQBELs unless more restrictive concentration-based WQBELs were also included in WPDES permits in which case these more restrictive WQBELs were used to derive costs. Section NR 217.16, Wis. Adm. Code, specifies three factors that must be considered when determining if more restrictive WQBELs are needed in addition to TMDL-derived WQBELs: 
· The degree to which nonpoint sources contribute to the impaired water;
· Whether waterbodies upstream of the impaired waters are meeting the phosphorus criteria;
· Whether waterbodies downstream of the impairment are meeting the phosphorus criteria; 
Section 4.7 of the TMDL Implementation Guidance describes each of these factors in detail to provide DNR staff with guidance to make these site-specific determinations. 
As shown in Figure 2, several TMDLs are in development throughout Wisconsin, including the Wisconsin River, Milwaukee River, and Upper Fox-Wolf River. Consistent with state and federal law, DNR cannot begin implementing TMDL-derived limits in WPDES permits until DNR and EPA approve these TMDLs. Therefore, compliance costs estimated in this study were based solely on the concentration-based WQBELs calculated using the methods in s. NR 217.13, Wis. Adm. Code. Once these TMDLs have been approved, DNR staff can determine if more or less restrictive TMDL-derived limits are needed in WPDES permits, and adjustments can be made to the compliance costs analysis pursuant to s. 283.16(2m), Wis. Stat[footnoteRef:7]. [7:  Appendix B summarizes the requirements of the phosphorus MDV pursuant to 283.16, Wis. Stat., including the requirement to revisit the variance determination. ] 
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[bookmark: _Ref416347803][bookmark: _Ref416346822][bookmark: _Toc431813672]Figure 2. TMDL status map at the time this study was conducted (as of April 2015).

In summary, this study relied on site-specific phosphorus WQBELs to derive phosphorus compliance costs. Within TMDL areas, TMDL-derived limits were used to estimate compliance costs unless more restrictive phosphorus WQBELs were needed to protect local and downstream water quality. In non-TMDL areas, concentration-based WQBELs were used based on local and/or downstream water quality.
[bookmark: _Ref416761328][bookmark: _Toc426633630][bookmark: _Toc431805736]Expression of Phosphorus Limits
The appropriate averaging periods to express phosphorus WQBELs depend of the type of phosphorus WQBEL as well as the restrictiveness of the limit in question. Typically, permit limits are expressed as daily maximum and monthly average limitations for industrial discharges, and weekly and monthly averages for municipal discharges pursuant to 40 CFR 122.45(d). Although this is appropriate for toxic substances, it is not representative of excess phosphorus pollution, which causes long-term, growing-season problems such as excess algal growth. Longer averaging periods are also more reflective of the technical analyses and rationale used to develop the phosphorus standards. For these reasons, providing a longer averaging period for phosphorus is advantageous because it more clearly aligns with the phosphorus standards. A longer averaging period also allows point sources to maintain compliance with effluent limitations when wastewater and effluent quality exhibit variability without resulting in an immediate, direct impact on water quality. For example, effluent phosphorus concentrations and loadings may be very susceptible to precipitation events. If restrictive phosphorus limits were expressed as daily maximums, permit limit exceedances would likely occur during such events, because treatment technology is not currently available to ensure compliance in all such scenarios. 
For these reasons, DNR created an Impracticability Demonstration[footnoteRef:8] to justify longer averaging periods for phosphorus WQBELs. For the purpose of this study, it is assumed that all permit limitations would be expressed consistent with the Impracticability Demonstration as well as the Phosphorus Implementation Guidance. This means that: [8:  The Impracticability Demonstration is available at http://dnr.wi.gov/topic/surfacewater/phosphorus.html. ] 

· Phosphorus WQBELs greater than 0.3 mg/L were expressed as a monthly average;
· Phosphorus WQBELs less or equal to 0.3 mg/L were expressed as six-month averages; and
· TMDL-derived WQBELs were expressed in a manner consistent with the WLA and assumptions of the TMDL, typically expressed as a monthly average[footnoteRef:9].  [9:  Many approved TMDLs provide monthly average WLAs for phosphorus for individual WPDES permit holders.] 

Although this is a reasonable assumption for the purpose of this study, DNR staff are responsible for making a case-by-base determination upon permit reissuance.
[bookmark: _Toc426633631][bookmark: _Toc431805737]Determining the Need for Phosphorus WQBELs
Phosphorus WQBELs are required if a point source discharge has the potential to cause or contribute to a phosphorus impairment in either the receiving water or downstream waters (s. NR 217.12(1)(a), Wis. Adm. Code). As illustrated in the “calculation of phosphorus WQBELs” step, phosphorus WQBELs can be set as low as the applicable phosphorus criterion, or can exceed the TBEL, depending on the quality of the receiving water and effluent. There are two primary methods 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 phosphorus TBEL that applies and/or that is already included in the WPDES permit[footnoteRef:10]; and [10:  Phosphorus TBELs are typically set equal to 1 mg/L pursuant to NR 217 subchapter II. Phosphorus TBELs are required for municipal WWTFs that discharge more than 150 lbs of TP/mo and industries that discharge more than 60 lbs of TP/mo. ] 

2. A phosphorus WBQEL is needed if the 99th percentile of the 30-day average discharge concentration of phosphorus (30-day P99) exceeds the potential phosphorus limitation.
Most municipal and industrial discharges contain anthropogenic sources of phosphorus and have previously triggered the need for phosphorus TBELs. Phosphorus, 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 milk, cheese, vegetables, paper pulp, or human waste, contains anthropogenic phosphorus. Additionally, a treatment process that utilizes biological nutrient removal contains anthropogenic phosphorus. For the reasons above, it can be assumed for this determination that phosphorus standards are needed for most categories of discharges whenever the calculated WQBEL is less than 1 mg/L, particularly for the following categories: municipal discharges, cheese, aquaculture, paper mills, and food processors. The inverse of this assumption is that phosphorus WQBELs are not needed for point sources in these categories if the WQBEL exceeds 1 mg/L; the TBEL would be the controlling limit in these cases. Although this is true for many point sources in these categories, some industrial and municipal discharges that were too small to trigger the need for phosphorus TBELs may be subject to phosphorus WQBELs that are greater than 1 mg/L in their reissued WPDES permits. Due to limited staff time and resources, this study did not estimate costs for these small discharges at this time.
Two industrial categories are 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, or waste in them. Additionally, most NCCW discharges have not previously triggered the need for phosphorus TBELs in their WPDES permits. For these reasons, NCCW discharges required a more in-depth analysis (see below). Some municipal and industrial facilities discharge from multiple outfalls. These individual outfalls range from NCCW to on-site wastewater treatment to industrial process wastewater. This is especially true for power plants, but also applies to some paper mills, cheese makers, food processors, municipal WWTFs, and other discharges. For facilities with multiple outfall locations, this study performed a reasonable potential demonstration for each individual outfall location (see power analysis on p. 20). 
[bookmark: _Ref416701246][bookmark: _Toc426633632][bookmark: _Toc431805738]Noncontact Cooling Water (NCCW)
Effluent streams that are typically included in the “NCCW” category are those that are used for cooling purposes only and do not come into direct contact with any raw material, product, byproduct, or waste. Effluent streams from boiler blowdown, bleed-off, 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 category to maximize staff resources and to streamline the permitting process for these facilities. There are over 500 facilities that are currently covered under the general NCCW permit- http://dnr.wi.gov/topic/wastewater/generalpermits.html. A little more than 60 facilities are covered under an individual WPDES permit, mainly due to their additives or water conditioner usage. 
The need for phosphorus WQBELs 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 contain anthropogenic sources of phosphorus include: a) when phosphorus-containing additives are included in the facility waste stream; and b) when the NCCW facility utilizes a municipal water supply that adds polyphosphates to its water source[footnoteRef:11]. In either situation, 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 concentrations have a reasonable potential to exceed 1.5 mg/L, which means that phosphorus WQBELs will likely need to be included upon reissuance of the general permit. These WQBELs would be the first phosphorus limitations imposed on many of these discharges since TBELs were not previously triggered due to the small phosphorus loadings coming from these operations.  [11:  Polyphosphates are frequently used in wastewater and water supply streams to control pipe corrosion and to sequester heavy metals such as iron (Fe), manganese (Mn), Copper (Cu), and Lead (Pb). At the time this report was written, an estimated 300 municipal water utilities add polyphosphates. It is unlikely that these utilities will lessen or stop these additions because EPA currently considers this a best available technology-type approach to handle these issues. ] 

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 Appendix J. EPA Letter Regarding Intake Credits for Phosphorus p. 76), it is acknowledged that intake credits may be factored into the reasonable potential determination for these situations so long as the conditions of Paragraph D.3 in Procedure 5 in Appendix 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 water[footnoteRef:12] into which the discharge is made; [12:  For the purpose of this study, “same waterbody” means two hydrologically connected points with similar water quality characteristics in which a pollutant can travel between in a reasonable period of time without significantly changing chemically or physically. Hydrological connections can include surface and groundwater connections.] 

2. The facility does not contribute any additional mass 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 left 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 pollutant concentration in the intake water, unless the increased concentration does not cause or contribute to an excursion above an applicable water quality standard; and
5. The timing and location of the discharge would not cause adverse water quality impacts to occur that would not occur if the identified intake pollutant were left in-stream.
DNR believes that some NCCW discharges would be able to meet these conditions, thereby, eliminating their need to have phosphorus WQBELs in WPDES permits. Only once-through cooling operations could meet these conditions, however, since these process-types do not increase the concentration of phosphorus within the operation. 


In summary, phosphorus WQBELs for NCCW facilities will likely be needed whenever:
· A polyphosphate-adding municipal water supply provides the source water;
· Phosphorus-containing additives are utilized in the operation;
· The operation is a closed-cycle recirculating system;
· A cooling tower is present; or
· The operation cannot satisfy other requirements of Paragraph D.3. 
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 WQBELs at the time this study was completed. DNR is currently in the process of gathering 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 NCCW general permit holders would require phosphorus WQBELs (Figure 3). Again, further investigation is needed to confirm this number. Additionally, effluent flow data is not electronically available at this time, which prevents the calculation of phosphorus compliance costs (Section 3, p. 21). Once these data gaps are resolved these costs can be factored into this analysis pursuant to s. 283.16(2m), Wis. Stat. For the purpose of this study, individual NCCW permit holders were assessed to determine if they had reasonable potential to exceed their calculated phosphorus WQBEL. In some cases these demonstrations require site-specific information that are not available at this time, so phosphorus WQBELs were assumed necessary in these instances. This assumption may not necessarily be appropriate for each individual WPDES permit holder, but still significantly underestimates the compliance costs for this category (again, the costs for NCCW general permit holders are not factored into this analysis at this time). This decision can also be re-evaluated once additional information regarding NCCW general permit holders is available. 

[bookmark: _Ref415728187][bookmark: _Ref416346824][bookmark: _Toc431813673]Figure 3. TP WQBEL 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 need phosphorus WQBELs. 
[bookmark: _Ref416758953][bookmark: _Toc426633633]

[bookmark: _Toc431805739]Power plants and other discharges with multiple outfalls
As previously mentioned, most power plants and some other municipal and industrial permittees discharge from multiple outfall locations, each of which need to be evaluated for phosphorus limits (Figure 4). 

[bookmark: _Ref416760167][bookmark: _Ref416770127][bookmark: _Toc431813674]Figure 4. Number of facilities in each category with multiple outfall locations.
The first step to conduct a reasonable 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 individual permit files to make a determination. Some power plants, for example, operate more than 20 outfall locations, with effluent streams ranging from on-site municipal wastewater treatment facilities to effluent containing polyphosphate additives or coal combustion byproducts to NCCW discharges. Generally, outfalls fall into one of three categories: process wastewater, NCCW, and emergency/intermittent outfalls. Outfalls containing process wastewater clearly contained anthropogenic phosphorus, many of which even trigger the need for phosphorus TBELs in previous WPDES permits. For these reasons, the same assumption used for municipal WWTFs and industrial discharges of process wastewater was also used for these outfalls, i.e., phosphorus WQBELs were assumed to be needed, if the limits were less than 1 mg/L. 
As previously mentioned, phosphorus WQBELs are expressed as long-term average limitations (expression of limits step, p. 16). By definition, emergency/intermittent outfalls are short-term discharges. In situations where assimilative capacity is available in the receiving water, it is unlikely that phosphorus WQBELs are needed for these outfall locations. A site-specific determination needs to be made by DNR staff for other situations. For the purpose of this study, however, it was assumed that TP WQBELs are not needed for these discharges, but this may not be the case for all situations.
Outfalls that consisted solely of NCCW are subject to the same principles described for that category (p. 17). Each of these outfalls was evaluated to determine: a) if they had the potential to contain anthropogenic sources of phosphorus through additives or the water supply, b) if a cooling tower was present, and c) if intake credits could be given. This analysis relied on data from SWAMP and Wisconsin’s intake database, as well as data from individual permit files, if necessary. For the purpose of this study, phosphorus WQBELs were assumed to be needed unless clear evidence was available to demonstrate that these WQBELs were not necessary. Again, DNR staff are responsible for making 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 limits, the flows from these outfalls were added together to come up with an estimated effluent flow that would need additional phosphorus treatment. This composite flow was used to estimate compliance costs (Section 4, p. 21). The results of this analysis for the power industry are shown in Figure 5.
[bookmark: _Ref415728485]
[bookmark: _Ref416765111][bookmark: _Ref416770133][bookmark: _Toc431813675]Figure 5. TP WQBEL reasonable potential results for 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.


[bookmark: _Ref418257763][bookmark: _Ref418257790][bookmark: _Toc426633634][bookmark: _Toc431805740][bookmark: _Ref414860656]Determining Compliance Costs 
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 curves were developed by ARCADIS to estimate compliance costs based on the 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 as a function of effluent flow. Utilizing cost curves is a straightforward way of estimating the compliance costs for various facilities when site-specific analyses are unavailable or infeasible, and has been used by several similar analyses[footnoteRef:13]. The purpose of this section is to highlight the key data inputs used to generate cost curves and the results from this analysis. A more comprehensive description of the methods and assumptions used to generate the cost curve and a comparison of these curves to other studies is provided in the “Economic Impact Analysis” (see Section 2 and Appendix E of that report).  [13:  Examples include: “Technical and Economic Evaluation of Nitrogen and Phosphorus Removal and Municipal Wastewater Treatment Facilities (2011)” by Tetra Tech; “Cost of Phosphorus Removal at Wisconsin Publically Owned Treatment Works (2012)” by Mark Williams; and “Opinions of Probable Cost for Achieving Lower Effluent Phosphorus Concentrations at Wastewater Treatment Plants in Wisconsin (2008)” Strand Associates. ] 

 Facility Design Flow (known)

Compliance
Cost (estimated)
[bookmark: _Ref416346839][bookmark: _Toc417567708][bookmark: _Toc431813676]Figure 6. Graphical representation of how compliance costs are estimated using cost curve approach.


Compliance costs are driven by the capital costs of treatment equipment necessary to comply with phosphorus WQBELs as well as the operation and maintenance costs for this technology. Therefore, an important step in this process was to create reasonable estimates of existing phosphorus treatment technology at these facilities as well as the additional treatment technology to comply with the phosphorus WQBELs (Section 3, p. 11). As mentioned in Section 2 (p. 9), sewage treatment lagoon systems are significantly different from bio-mechanical plants and likely require additional capital investment to comply with phosphorus WQBELs. Different baseline assumptions were, therefore, made for bio-mechanical WWTFs, lagoons, and industrial discharges (Sections 2.4.1, 2.4.2, and 2.4.3 of the EIA Report, respectively). These baseline assumptions were based on site-specific facility diagrams throughout Wisconsin as well as the expertise of ARCADIS. For example, clarifiers were assumed to be in place for all mechanical municipal and industrial treatment plants, but not for lagoons. Appendix C of the EIA Report provides assumed treatment diagrams used in this analysis. Next, three classes of treatment technology were selected to capture the range of site-specific WQBELs calculated in section 3 (Figure 7). These ranges were chosen based on experience of ARCADIS and other consulting firms as to the range of TP concentration that could be reliably achieved at conventional wastewater treatment plants.

[bookmark: _Ref416783961][bookmark: _Toc431813677]Figure 7. Treatment technology assumed to achieve compliance with ranges of phosphorus WBQELs.

This study acknowledges that on a case-by-case basis other less costly treatment alternatives may be preferable to the technologies described in Figure 7 . For example, some facilities may wish to explore enhanced biological phosphorus removal (EBPR) in lieu of chemical filtration. Other facilities may be interested in installing “package plants”, i.e., pre-manufactured treatment facilities used to treat water/wastewater. These alternatives vary widely in effectiveness as well as cost, making it inappropriate to assume that these treatment alternatives will work for statewide categories of point sources in Wisconsin. For example, the effectiveness of EBPR systems is dependent on the presence of nitrate or dissolved oxygen in the anaerobic zone, the carryover of dissolved oxygen in the raw wastewater and primary effluent, nitrification requirements, and the amount of readily biodegradable BOD (rbBOD) available in the anaerobic zone[footnoteRef:14]. For this reason, EBPR treatment is not appropriate for many wastewater treatment plants. In other cases, EBPR or package plants may be effective treatment processes, but do not appear to be a lower cost option. For example, pilot testing at the City of Fond du Lac has suggested that “package plants” can achieve compliance with restrictive phosphorus limitations, but costs of these package systems may be almost two times larger than the cursory cost estimates derived from the cost curve method[footnoteRef:15]. Utilizing the treatment technologies specified in Figure 7 provides a practical approach to estimate costs for the purposes of this study, and ensures that the majority of point sources in each category are adequately represented. If facility-specific data becomes available at a later time, adjustments can be made to the compliance costs analysis pursuant to 283.16(2m), Wis. Stat.  [14:  WEF Manual of Practice No. 34 “Nutrient Removal” Prepared by the Nutrient Removal Task Force of the Water Environment Federation®.]  [15:  Unpublished data from a pilot test conducted by STRAND Associates. ] 

Once the treatment technology was determined, assumed design criteria were used to size various components of the treatment train. Engineering, equipment and construction costs could then be estimated for each treatment scenario. To estimate the costs, ARCADIS relied on budgetary costs for major equipment multiplied by factors to account for ancillary equipment, construction, engineering, and contingency. Factors were determined from engineering guidelines and the results verified against actual design estimates and other published studies. These 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 Appendix E of the EIA Report. Using site-specific permitted actual and design flows, cost estimates can be made for each individual WPDES permit holder that had site-specific phosphorus WQBELs calculated. The following sets of figures represent the cost distribution projected for individual facilities using the cost curve approach for each statewide category of discharge. 
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Substantial Impact Analysis
Like requesting an individual variance (EPA–823–B–95–002), a two-step process was used to determine if phosphorus standards compliance has a substantial impact. The purpose of the first step in this process, commonly referred to as the “primary screener”, is to determine the phosphorus standards’ economic impact on dischargers in each category. The second step, referred to as the “secondary indicators”, gauges the wider community’s socioeconomic well-being and ability to adapt to changes that accompany implementation of phosphorus standards. In order to meet the “substantial determination” test, a permittee must meet the primary and secondary screeners specified in this section. Unlike individual variances, MDVs can apply to multiple facilities, thereby allowing multiple WPDES permit holders to potentially qualify for a variance under the MDV platform. Pursuant to s. 283.16(4)(a)1, Wis. Stat., a facility will need to provide sufficient site-specific information to ensure that this determination applies to them before coverage under the MDV is granted. If these screeners and indicators are not adequately met based on these data, the permittee is not believed to be incurring substantial impacts from the phosphorus rules, and will note qualify for the MDV. The purpose of this section is to describe the primary screeners and secondary indicators that guide phosphorus MDV process. 
1. [bookmark: _Ref423419245][bookmark: _Ref423419253][bookmark: _Ref423419258][bookmark: _Toc426633636][bookmark: _Toc431805742]Primary Screeners
1. [bookmark: _Ref418068414][bookmark: _Toc426633637][bookmark: _Toc431805743]Primary Screener for Municipal WWTFs
In the municipal WWTF category, the primary screener compares phosphorus compliance cost per customer to MHI, using EPA’s method for calculating a “Municipal Preliminary Screener Value” provided at http://water.epa.gov/scitech/swguidance/standards/economics/index.cfm (Interim Economic Guidance for Water Quality Standards: Workbook 1995/03/01 823/B-95-002). In this determination, municipal WWTFs’ per-customer phosphorus compliance costs were estimated with ARCADIS cost curves, and municipal WWTFs reported customer numbers[footnoteRef:16]. The results of this analysis are presented in Appendix F of the EIA Addendum, and are summarized in in this determination’s Figure 8 on page 28[footnoteRef:17]. For municipal WWTFs, county MHI is calculated for those communities with positive compliance costs; because communities with no compliance costs are excluded, these figures will not match countywide MHI figures used as secondary indicators in elsewhere in this determination. When a municipal WWTF seeks coverage under the MDV, the municipal WWTF must use updated, site-specific information available at that time to compare phosphorus compliance costs per customer to MHI by calculating a Municipal Preliminary Screener Value for the municipality in accordance with the methods specified in EPA’s guidance. Estimated county MHIs provided in the Addendum to Economic Impact Analysis may also be a source of information to consider when quantifying the site-specific MHI for a community17.   [16:  The methods used to generate the MHI values are provided in Section 4 of the EIA Report and the “Consideration of Residential Share Data” Section of the EIA Addendum.]  [17:  Supporting information and data were also used from MSA’s 2103 report, Cost of Clean – Wisconsin Sewer User Charge Survey. This report provided critical background material for completing the MHI projections.] 

[bookmark: _Ref418156044][bookmark: _Ref418155940][bookmark: _Toc431813678]Figure 8. Distribution of projected MHI values among municipalities that are incurring phosphorus compliance costs

There are two routes by which phosphorus compliance costs can be deemed to have substantial impact on municipal WWTFs. In the first instance, estimated per-customer cost is at least 2% of MHI, and the municipality’s county scores at least two points in the secondary indicators section. (Secondary indicators are discussed in depth in part B of this section, “Secondary Indicators”, p. 34.) In the second instance, estimated per-customer cost is at least 1% of MHI but less than 2% of MHI, and the municipality’s county scores at least three points in the secondary indicator section. When the estimated per-customer costs are less than 1% of MHI, the WWTFs’ phosphorus compliance costs are not deemed substantial by this primary screener. The most up-to-date information available will be considered to make permittee-specific substantial impacts determinations.
[bookmark: _Toc417627066][bookmark: _Toc426633638][bookmark: _Toc431805744]Primary Screeners for Industrial Dischargers
Two primary screeners were used to determine if industrial dischargers face substantial impacts from phosphorus compliance costs. The first primary screener compared the phosphorus compliance costs of individual WPDES permit holders to the compliance costs of other discharges within the same category. As previously stated, applicable industrial categories are aquaculture, cheesemakers, food processors, non-contact cooling water (NCCW), paper, power generators, and other (Section 2, p. 9). Within each category, the first primary screener ranks permittees by estimated phosphorus compliance costs. If an individual permittee bears a significant compliance cost compared to other members of the category, the phosphorus rule likely causes a substantial impact such as competitive disadvantage or impaired profitability. Therefore, the first indicator allows the top 75% of a category’s permittees with nonzero compliance costs to be considered for MDV coverage and proceed to secondary indicator scoring. This indicator allows a discharger  to compare its site-specific compliance costs to other projected compliance costs within the applicable discharge category. Again, if the site-specific costs are in the top 75% of costs within the category, these costs may be substantial. Table 13 in Appendix I of this determination provides the threshold for determining if a specific industry in the top 75% of dischargers incurring costs within their category. 
At the time this analysis was completed, there was no standard method or guidance for determining what constitutes substantial impact for industrial discharges. Selecting a threshold based on compliance costs within the category made intuitive sense because a facility paying more for phosphorus compliance is going to be at a competitive disadvantage compared to other companies that don’t face these compliance costs. Several analyses were conducted to determine what threshold may be appropriate for considering substantial impacts. First, compliance costs within the category were plotted and fitted with trend lines. This analysis clearly showed that the compliance costs within many categories were linearly distributed, as illustrated in Figures 9a and 9b. 
Note: The distribution for cheese manufacturing and food processing is depicted in this section for illustration purposes only. The following methods and analyses were completed for all industrial categories. 
Given this type of distribution, a traditional breakpoint analysis was statistically inconclusive. Regression analyses were also inappropriate given the lack of multiple indicators in this study; this study was only looking at the cause and effect of phosphorus compliance costs on Wisconsin’s economy. Although an argument could be made that several of our secondary indicators could be used in a regression analyses, this would not have been a meaningful comparison for two reasons. First, it would have diluted the significance of the compliance costs, which is the purest measure of economic impact and has been used almost exclusively as the metric to base substantial impacts on in other studies, mainly Montana’s economic study. Additionally, this approach would have double-counted the importance and reliance on the secondary indicators themselves. 
Alternatively, a cluster analysis was completed to group the compliance costs in such a way that compliance costs within the group were more similar to each other than to those in other groups within the category; i.e. the clusters account for the most variability within the cost distribution by category. R Project for Statistical Computing was utilized to determine that 3-4 clusters were appropriate to address the maximum about of variability within each category, as illustrated in Figures 10a and 10b. For consistency purposes, a 4-cluster approach was selected for all categories. The cost data sets were then grouped according to the clustering analysis to define appropriate thresholds for the primary screening tool (see Figures 11a and 11b).
When comparing the thresholds in the group 4 cluster to the compliance costs, this threshold generally translated to the 25th probability line for compliance costs. In other words, if a facility is in the cluster with the lowest projected compliance cost, these costs are not believed to be substantial. For facilities in the top 3 clusters, these compliance costs may be substantial, and secondary indicators will be used to make a final determination. 
Note: this analysis did not work as well for NCCW, which had an exponential curve, rather than a linear relationship. For consistency across all categories, however, the 75% threshold was selected for the NCCW category as well. 
1. 
1. 
[bookmark: _Toc431813679]Figures 9a and 9b. Cost distribution among food processors (Figure 9a) and cheese manufacturing (Figure 9b). 
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[bookmark: _Toc431813680]Figures 10a and 10b. Number of clusters necessary to explain maximum variation within the compliance cost dataset in each category. 
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[bookmark: _Toc431813681]Figures 11a and 11b. Probability distribution within each group based on capital cost. Red lines indicate the breakpoint within each group. 
During the course of this preliminary determination, DOA and DNR also considered the possibility that permittees 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 four reasons: 
1. Analyzing data for individual permittees quickly descends into individual point source applications, an outcome that runs contrary the very essence of multi-discharger variances;
2. Neither DOA nor DNR has revenue or profit data for individual permittees;
3. Analyzing the financial position of each individual permittee would require resources that are not available from DOA or from DNR or from EPA; and
4. Permittees with greater revenues or greater profits may be more likely to forego Wisconsin expansion or shift production to other states or shift production to other countries.
A converse argument could also be made that although an individual permittee does not have high compliance costs relative to other permittees in its category, an individual community may have multiple permittees in the same category and the cumulative compliance costs may have a substantial impact on the individual community. Since Wisconsin is home to many small to medium-sized businesses, this situation will arise across the state. In Wisconsin, small to medium-sized business often cluster near each other. Whether they rely on the same raw materials, the same skilled workers, or the same infrastructure, the result is similar. For example, Green County, Wisconsin is renowned for its large number of small artisanal cheesemakers due to local infrastructure and milk supply. In these situations, the community may face substantial impact due to cumulative compliance costs to multiple permittees in the same category. For these reasons, the second primary screener for industrial permittees ranks total compliance costs by county for each category. Each permittee with positive compliance costs belongs to a county. Each county has total (cross-permittee) compliance costs for 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% of counties in the category), the permittee meets the second primary screener and proceeds to secondary indicator scoring. Table 14 in Appendix I of this determination specifies the counties whose estimated compliance costs are in the top 75% in each category. 
A county geographic scale was selected for this analysis because it was consistent with other economic data available (like the data inputs from the secondary screeners). It also provided a more refined resolution to ensure that costs were substantial in the areas in question.  To complete this analysis, compliance costs within the county were summed for each county where industrial dischargers are present, and have projected compliance costs. Like the cost distribution for specific point sources in the industrial category, the county dataset was linearly distributed for many industrial categories. Therefore, a clustering analysis was completed for this dataset as well for consistency. This clustering analysis found very similar results to the individual facility cost analysis, 3-4 clusters were appropriate to address the maximum about of variability across the counties for each industrial category. When comparing the thresholds in the group 4 cluster to the compliance costs, this threshold also generally translated to the 25th probability line for compliance costs across the counties. In other words, if a facility is in a county that is in the lowest aggregate projected compliance cost cluster, these costs are not believed to be substantial. For facilities located in counties within the top 3 clusters, these compliance costs may be substantial, and secondary indicators will be used to make a final determination. 
In summary, an industrial permittee may be eligible for coverage under the MDV if the permittee meets either of two conditions: 1) their site-specific compliance costs are greater that the specific cost threshold set forth in Table 13 of Appendix I for determining if a specific industry is in the top 75% of dischargers incurring costs within the discharger’s category; or 2) the discharge is located in a county that is listed in Table 14 of Appendix I of this determination as being a county that is within the top 75% of counties incurring costs for that category of discharge. Permittees that meet either test may have a substantial impact, which will be confirmed using the secondary indicators provided in part B of this section, p. 34. Permittees do not meet the substantial test if they meet neither primary screener[footnoteRef:18].  [18:  If a permittee fails to meet the substantial test or otherwise fails to qualify for MDV coverage, the permittee is not necessarily disqualified from seeking an individual variance.] 

It is noted that the primary screeners for industries in Table 13 and Table 14 in Appendix I are based on projected costs available at this time. These screeners may be revised as updated cost information becomes available in accordance with the triennial standard review process (see Section 7, p. 64, for details). Any revisions to the industrial primary screeners in Table 13 and Table 14 of Appendix I will not become effective as revisions to Wisconsin’s federally approved water quality standards until approved by EPA in accordance with 303(c) of the Clean Water Act. 
[bookmark: _Toc417627070][bookmark: _Ref417629453][bookmark: _Ref417903588][bookmark: _Ref417903594][bookmark: _Ref417986860][bookmark: _Toc426633639][bookmark: _Toc431805745]Secondary Indicators
Taken together, the secondary indicators should identify those counties that have particular susceptibility to the costs of phosphorus standards, either because local economic conditions limit the capacity to adapt productively to increased costs, or because affected industries’ costs are particularly large in relation to a local economy. When selecting indicators, DOA consulted with economists at the Wisconsin Department of Workforce Development and the Wisconsin Department of Revenue, as well as consultants at the University of Massachusetts Donahue Institute. Seven indicators emerged from that consensus: median household income (MHI), personal current transfer receipts as a share of total income, jobs per square mile, population change, change in net earnings by place of residence, job growth, and capital costs as a share of total wages. MHI is not a secondary indicator for municipal WWTFs (this indicator was used as a primary screener for that category, see p. 27). Capital costs as a share of total wages is not a secondary indicator for municipal WWTFs because total wages are available at the county level, not at the municipal level. The NCCW category and the “Other” category of industrial dischargers are not industries for which wage data is available; therefore this indicator (capital costs as a share of total wages) does not apply to these categories. The most recent data available at the time of this report was written were used to evaluate the secondary indicators: population data is available for 2014; other data sets are available for 2013. These datasets are the same for all categories of permittees, excluding capital costs as a share of total wages, which uses category-specific data and category-specific analyses. This section identifies and explains the importance of each of these secondary indictors, and provides a sector-by-sector analysis to illustrate how the secondary indictors apply to each category. 
1. [bookmark: _Toc426633640][bookmark: _Toc431805746][bookmark: _Toc417627071]A Note Regarding Color-Coding and Total Scoring:
In this section, counties without color in maps and tables return values that cause no concern. The yellow coloring in maps and tables indicates that the counties met the indicator’s specified threshold. The orange coloring indicates significantly more concern than the base threshold. The red coloring indicates the highest level of concern. Tables listing each county’s score for all the indicators (and showing it’s color-coding) appears from Appendix C. Municipal WWTFs’ Secondary Indicators through Appendix G. Aquaculture Secondary Indicators. Color coding does not affect a county’s secondary indicator score.
With two exceptions, each secondary indicator offers one point if the threshold is met. One exception is net earnings change 2003-2013. This indicator offers two points if the threshold is met. As reported by the U.S. Department of Commerce Bureau of Economic Analysis total income is divided into three categories (1) net earnings (typically associated with work); (2) dividends, interest, and rent (typically associated with investment payouts); and (3) personal current transfer receipts (typically associated with government payments like Social Security and Medicare). Transfer receipts are sometimes seen as a drag on productive activity. Investment income often happens when retirees cash out of investments made long ago. Net earnings are the direct result of present-day productive work. Change in net earnings is probably one of the best predictors of future trends in a community’s median household income, jobs per square mile, population change, and job growth. 
The second exception is the category’s capital costs as a share of total county payroll. This does not apply to municipal WWTFs, NCCW, or the “Other” category for reasons discussed above. In categories where it applies, this indicator was given extra weight in response to comments made by EPA and environmental groups.  Also, directly comparing capital costs to county payroll is somewhat analogous to EPA economic guidance for water quality standards (in particular, dividing per-household compliance costs by median household income, to derive compliance costs as a share of median household income).  See Interim Economic Guidance for Water Quality Standards Workbook, EPA March 1995.


[bookmark: _Toc426633641][bookmark: _Toc431805747]Identifying the indicators and explaining their importance
Median Household Income
[image: ]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 job losses caused by regulatory change. EPA guidance for individual discharger variances refers to median household income In any community, half the households have income below the median household income and half the households have income above that level. Median household income figures from the Census Bureau’s 2009-2013 American Community Survey are data collected over a 5-year period and adjusted for inflation.[bookmark: _Ref418255557][bookmark: _Ref418255551][bookmark: _Toc431813682]Figure 12. Median Household Income ($thousands) (U.S. = $53.0)

Median Household Income figures came from the Census Bureau’s American Community Survey, which indicated that U.S. median household income was $53,046 in 2013. Figure 12 shows only counties with median household income below the U.S. MHI. The darker the shading, the further the county’s MHI is below U.S. MHI. This indicator is met if the county MHI is below U.S. MHI. When permittees seek MDV coverage, the then most-current published figures from the Census Bureau’s American Community Survey will be used to evaluate this secondary indicator.
Two notes relating to the use of MHI as a primary screener for WWTFs: (1) Because MHI is the primary screener for WWTFs, MHI is the only secondary indicator that is not used as a secondary indicator for WWTFs. (2) Because MHI in the WWTF primary screener was MHI for affected communities in the county, it may differ slightly from MHI for the entire county used as a secondary indicator elsewhere.
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 Department’s Bureau of Economic Analysis divides income into three categories. The “earnings” category is generally money earned from work. The “dividends interest and rent” category is investment income. The “personal current transfer receipts” category reflects transfers (mostly from governments to individuals). Nationally, transfer receipts constitute 17.1 percent of total income. Figure 13 highlights counties that derived more than 17.1 of their incomes from transfer receipts. This indicator is met if the county’s percent of its total income derived from personal current transfer receipts is greater than the national average.  When permittees seek MDV coverage, the most current, the then most-current published figures from the U.S. Commerce Department’s Bureau of Economic Analysis will be used in evaluating this secondary indicator.

[image: ][bookmark: _Ref417563630][bookmark: _Toc417631774][bookmark: _Toc431813683]Figure 13. Personal Current Transfer Receipts as a Share of Total Personal Income (U.S = 17.1%)



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 so, many baby boomers will stop paying into Social Security and Medicare (which constitute 61.8 percent of Wisconsin’s transfer receipts). Baby boomers will become beneficiaries of those programs. Younger people entering the labor force are less numerous than the baby boomers who are leaving; all else equal, a numerically smaller group will contribute less revenue to fund transfer payments. Younger workers earn lower real wages than baby boomers did at the same ages, which also erodes their contributions to transfer payments. Lastly, younger workers face slower wage growth than baby boomers did, so they’re not likely to make up the difference over time. For these reasons, personal current transfer receipts are unlikely to grow as fast as the broader economy for the next decade. Communities relying heavily on transfer receipts are likely to face slower income growth. If current MHI is a relevant indicator, then likely future income growth seems equally relevant (though conceptually distinct). Slower income growth would make it more difficult to adjust to the cost of phosphorus standards.


Jobs per Square Mile
When asking how easily a community can adjust to phosphorus standards, 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 square mile. Workers looking for jobs and utilities looking for ratepayers may have to look farther and wider in those cases. In communities with fewer jobs per square mile, finding a new job may take more time, may require a larger pay cut, and may require a commute that consumes more time, money, and fuel. Together, these factors suggest that, all else equal, low job density tends increase a community’s sensitivity to changing phosphorus standards.
The Wisconsin Department of Workforce Development’s Quarterly Census of Employment and Wages supplies the numerator (jobs). The most recent annual figures available at this writing are from 2013. The U.S. Census Bureau’s Quick Facts supplies the denominator (land area in square miles). Statewide, the average is 50 jobs per square mile. This indicator is met if the county’s jobs per square mile is lower than the Wisconsin Statewide average. (A statewide average was deemed the most appropriate comparison available because the Quarterly Census of Employment and Wages is based on employment covered by Unemployment Insurance laws whose scope and coverage vary considerably from state to state; the Bureau of Labor Statistics does not encourage or facilitate cross-state comparison or national summation of these job figures.)


If phosphorus standards caused Wisconsin employers to restrict investment, restrain expansion, or reduce current employment, the number of jobs per square mile can affect how easily and how productively workers can resettle. As seen in Figure 14, much of the northern tier of the state and much of the southwest corner of the state has very low job density. When permittees seek MDV coverage, the then most-current published figures from the Wisconsin Department of Workforce Development’s Quarterly Census of Employment and Wages will be used in evaluating this secondary indicator.
[image: ][bookmark: _Ref417563680][bookmark: _Toc417631775][bookmark: _Toc431813684]Figure 14. Jobs per Square Mile (WI = 50)



Population Change
Compared to the faster-growing communities, communities with slower-than-national population change will spread their electricity and water costs across fewer rate payers, and they will have fewer consumers and workers to kick-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 may also suggest that below-par population growth could compound over time to widen the gap.


[image: ]The U.S. Census Bureau estimates that between July 1, 2004 and July 1, 2014, the nation’s population grew 8.9 percent. The Wisconsin Department of Administration’s Demographic Services Center publishes January 1 population estimates for each county each year. This preliminary determination elected to use DOA population estimates for at least two reasons. (1) When the data gathering began, the Census Bureau had not yet released its county-level population estimates for 2014. (2) The DOA estimates incorporate more local expertise and experience. Only three Wisconsin counties experienced 10-year population change at or above the national rate of change. This indicator increases the odds of qualifying for MDVs if the county’s population change was 4.4 or less (less than half the nation’s rate)[footnoteRef:19]. Counties meeting this threshold are shown in Figure 15 below. When permittees seek MDV coverage, the then most-current published figures from Wisconsin’s DOA Demographic Services Center and the U.S. Census Bureau’s July 1 population estimates will be used to evaluate this secondary indicator. [19:  Other indicators are more directly linked to economic impact. While population change is a significant demographic indicator, the indirect linkage between below-national rates of population change and economic impact encouraged the use of the (approximately) half-national-rate threshold.] 
[bookmark: _Ref417563722][bookmark: _Toc417631776][bookmark: _Toc431813685]Figure 15. Population Change January 2004 - January 2014 Less than ½ U.S. Rate

[bookmark: _Ref418168488]

Net Earnings by Place of Residence Change
When reporting total personal income, the U.S. Department of Commerce’s Bureau of Economic Analysis divides income into three categories. The “dividends interest and rent” category is typically associated with investment returns; rather than new, productive investments, this may reflect people cashing out of their retirement funds. The “personal current transfer receipts” category is discussed above. The “net earnings by place of residence” category is generally money earned from work. It is often considered a core driver of economic activity. Communities with slower growth in net earnings will have fewer resources to draw upon when paying for the cost of phosphorus compliance. Moreover, fast growth in net earnings is likely to boost future MHI, reduce future transfer receipts as a share of income, raise job density, and benefit population growth. Because this indicator has such broad, deep, forward-looking implications, it is worth two points in the scoring process.
[image: ]
[bookmark: _Ref418172974][bookmark: _Toc417631777][bookmark: _Toc431813686]Figure 16. Net Earnings by Place of Residence 2003-2013 Change (U.S. = 39.9%)

Between 2003 and 2013, U.S. nominal net earnings by place of residence increased by 39.9 percent. In other contexts, it may be advisable to inflation-adjust the 2003 nominal base to 2013 dollars. Because this indicator compares county changes to national change, the inflation-adjustment 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 results. Figure 16 highlights those counties with net earnings change slower than the national rate (39.9%). This indicator is met if the county’s net earnings by place of residence increased by less than the national rate for the most recent ten-year period at issued, based on the then most-current published figures for the U.S. Bureau of Economic Analysis.


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 with phosphorus standards.
[image: ]The U.S. Department of Commerce’s Bureau of Economic Analysis publishes annual employment figures.[footnoteRef:20] These figures indicate that U.S. job growth was 9.8 percent from 2003 and 2013. This indicator is met if the county’s employment declined or grew less than half the U.S. rate of growth[footnoteRef:21] for the most recent ten-year period at issue, based on the then most-current figures published from the U.S. Bureau of Economic Analysis. Figure 17 shows counties where job growth between 2003 and 2013 was +4.8% or less (less than half the 2003-3013 U.S. job growth rate of 9.8%). [20:  BEA job figures were used for the job change analysis because the DWD Quarterly Census of Employment and Wages do no publish national figures for comparison.]  [21:  When selecting a threshold for the job growth indicator, it appeared that the national rate of job change over the time period would show too many counties meeting the indicator’s threshold. For this reason, the threshold was lowered to approximately half the national rate of job change.] 
[bookmark: _Ref417654439][bookmark: _Toc417631778][bookmark: _Ref428260142][bookmark: _Toc431813687]Figure 17. Job Growth 2003-2013 (U.S = 9.8%)



Capital Costs as a Share of Total Wages
[bookmark: _Toc426633642]The methods for estimating compliance costs for the purposes of this determination are detailed in Section 4, which begins on page 22. Total wages for each county came from the Census Bureau’s County Business Patterns. Each category has specific benchmarks for this indicator. This indicator does not apply to Municipal WWTFs or to dischargers in the categories designated NCCW or “Other”. When permittees seek coverage under the mdv, this indicator will be met if, based on the then most-current published figures from the Census Bureau’s County Business Patterns regarding total wages. Specific information regarding this is provided in the following section Sector-by-Sector Analysis of Secondary Indicators, beginning on page 46.
In categories where it applies, this indicator is worth 2 points. This weighting reflects, in part, response to comments made by EPA and environmental groups. Also, directly comparing capital costs to county payroll is somewhat analogous to EPA economic guidance for water quality standards (in particular, dividing per-household compliance costs by median household income, to derive compliance costs as a share of median household income). See Interim Economic Guidance for Water Quality Standards Workbook, EPA March 1995.
[bookmark: _Toc431805748]A Note on Counties Meeting Multiple Secondary Indicator Thresholds
Some counties are shaded in two or more maps. In some cases, the overall profile of one map will resemble the overall profile of another map. At first glance, this may appear to be describing multiple symptoms of the same problem. Closer analysis shows that each indicator describes a distinct challenge. Median household income shows how much economic cushion households have right now. Personal current transfer receipts give some insight into likely future income trajectory. Jobs per square mile gives some sense of how challenging it would be for dislocated workers to find jobs to replace those lost. Population change shows how many communities are either losing residents or gaining residents at less than half the national rate. Net earnings by place of residence change is somewhat analogous to a proxy for wage change over time; this differs from MHI because 1) MHI is a broader income measure including other non-wage income (investment income and transfer receipts) and 2) MHI is a point-in-time snapshot while net earnings change is ten-year dynamic picture. Job growth shows a different ten-year dynamic perspective; a county losing low wage jobs and increasing high wage jobs could lose jobs and gain total wages.



[bookmark: _Ref417559928][bookmark: _Toc417627072][bookmark: _Ref418166275][bookmark: _Toc426633643][bookmark: _Toc431805749]Sector-by-Sector Analysis of Secondary Indicators
1. Municipal WWTFs
The purpose of the secondary indicators for municipal WWTFs is to indicate the community’s ability to obtain financing and describes the socioeconomic health of the community. As previously mentioned, municipal WWTFs finance phosphorus compliance costs by increasing user fees/revenues from the communities they serve. If the community faces socioeconomic decline and/or hardship, increased sewerage payments likely have a substantial negative impact on the community. The secondary indicators that help demonstrate the socioeconomic status of the community are: personal current transfer receipts as a share of total income, jobs per square mile, population change, net earnings by place of residence change, job growth, and capital costs as a share of total wages.
For a review of secondary indicators applied to counties where municipal treatment plants incur phosphorus compliance costs, see Appendix C. Municipal WWTFs’ Secondary Indicators, p. 77. 
Food Industry
Agriculture and manufacturing are two of the four industries represented on the Wisconsin state flag and state seal. At the intersection of agriculture and manufacturing stands Wisconsin’s vibrant food industry. An ear of corn appears on our state quarter (along with a head of cattle and a wheel of cheese). Most agricultural products require processing before they reach consumers, so the food industry rests on these two pillars of Wisconsin’s economy and history.
As food industry businesses spend more to comply with Wisconsin’s phosphorus standards, they may lower wages, reduce hours, lay off workers, and/or delay or cancel investment and expansion. Customers often have options from other parts of the country and other parts of the world, so it is not clear that phosphorus compliance costs can be recouped through price increases. If Wisconsin’s food industry businesses delay or cancel Wisconsin investments (say equipment purchases), they may lag behind their competitors’ efficiency gains and product innovations, thereby forfeiting market share, and putting at risk Wisconsin’s future food industry employment. Wisconsin’s phosphorus standards may also cause food industry businesses to shift production, shift investment plans, and/or shift expansion plans to locations outside Wisconsin (and perhaps outside the U.S.) If Wisconsin’s food industry businesses resort to wage cuts, hours reductions, or layoffs, their workers will have less money to spend. This could affect spending on retail, real estate, restaurants, and other goods and services.
For a review of secondary indicators applied to the food industry, see Appendix F. Food Processors’ Secondary Indicators p. 86.
Cheesemakers
Wisconsin is the Dairy State, and the state quarter depicts a head of cattle and a wheel of cheese (along with the aforementioned ear of corn). Typing “cheesehead” into a search engine or watching professional football games provides ample evidence of the central role of cheese in Wisconsin’s culture, identity, and economy.
Because milk and cheese are so perishable, dairy equipment must have enough capacity to quickly process a full batch of inputs during annual peaks and enough precision to ensure the highest level of food safety at all times. Compared to many Wisconsin industries, Wisconsin’s dairy industry has greater fixed costs and less flexibility to adapt to new regulations.
As cheesemakers spend more to comply with Wisconsin’s phosphorus standards, they may lower wages, reduce hours, lay off workers, and/or delay or cancel investment and expansion. Customers often have options from other parts of the country and other parts of the world, so it is not clear that phosphorus compliance costs can be recouped through price increases. If Wisconsin’s cheesemakers delay or cancel Wisconsin investments (say equipment purchases), they may lag behind their competitors’ efficiency gains and product innovations, thereby forfeiting market share, and putting at risk Wisconsin’s future cheese-making employment. Wisconsin’s phosphorus standards may also cause cheesemakers to shift production, shift investment plans, and/or shift expansion plans to locations outside Wisconsin (and perhaps outside the U.S.) If Wisconsin’s cheesemakers resort to wage cuts, hours reductions, or layoffs, their workers will have less money to spend. This could affect spending on retail, real estate, restaurants, and other goods and services.
For a review of secondary indicators applied cheesemakers, see Appendix E. Cheese Manufacturers’ Secondary Indicators p. 83.
Non-Contact Cooling Water
The definition of NCCW includes diverse permit holders who are difficult to succinctly describe. Their ranks include manufacturers, members of the food industry, and retailers. Their contributions to their communities and the statewide economy would not easily be quantified within the scope of this determination, but these contributions are certainly considerable.
As NCCW businesses spend more to comply with Wisconsin’s phosphorus standards, they may lower wages, reduce hours, lay off workers, and/or delay or cancel investment and expansion. Customers often have options from other parts of the country and other parts of the world, so it is not clear that phosphorus compliance costs can be recouped through price increases. If Wisconsin’s NCCW businesses delay or cancel Wisconsin investments (say equipment purchases), they may lag behind their competitors’ efficiency gains and product innovations, thereby forfeiting market share, and putting at risk Wisconsin’s employment in NCCW businesses. Wisconsin’s phosphorus standards may also cause NCCW businesses to shift production, shift investment plans, and/or shift expansion plans to locations outside Wisconsin (and perhaps outside the U.S.) If Wisconsin’s NCCW businesses resort to wage cuts, hours reductions, or layoffs, their workers will have less money to spend on local purchases. This could affect spending on retail, real estate, restaurants, and other goods and services.
For a review of secondary indicators applied NCCW permittees, see Appendix D. Secondary Indicators for NCCW, and Industrial Discharges in the “Other” Category, p. 80.
Aquaculture
Most of the permittees in the aquaculture category are fish hatcheries or fish rearing stations. (Twelve of the seventeen are DNR facilities.) The (nautical) navigation represented in the state flag and the state seal prominently expresses Wisconsin’s vibrant fishing culture. Further evidence of Wisconsin’s aquaculture roots can be found in pervasive “live bait” signs, long lines at boat landings, competitive fishing tournaments, and the ubiquitous Friday fish fry.
As aquaculture businesses spend more to comply with Wisconsin’s phosphorus standards, they may lower wages, reduce hours, lay off workers, and/or delay or cancel investment and expansion. Customers often have options from other parts of the country and other parts of the world, so it is not clear that phosphorus compliance costs can be recouped through price increases. If Wisconsin’s aquaculture businesses delay or cancel Wisconsin investments (say equipment purchases), they may lag behind their competitors’ efficiency gains and product innovations, thereby forfeiting market share, and putting at risk Wisconsin’s employment in aquaculture businesses. Wisconsin’s phosphorus standards may also cause aquaculture businesses to shift production, shift investment plans, and/or shift expansion plans to locations outside Wisconsin (and perhaps outside the U.S.) If Wisconsin’s aquaculture businesses resort to wage cuts, hours reductions, or layoffs, their workers will have less money to spend on local purchases. This could affect spending on retail, real estate, restaurants, and other goods and services.
For a review of secondary indicators the aquaculture sector, see Appendix G. Aquaculture Secondary Indicators p. 89.
Paper Industry
Logging and forest products are deep in the roots of Wisconsin’s history and settlement. Even today, many of the rural and northern counties have considerable working forests. One of the key destinations for these forest products is Wisconsin’s paper industry.
As the paper industry spends more to comply with Wisconsin’s phosphorus standards, it may lower wages, reduce hours, lay off workers, and/or delay or cancel investment and expansion. Customers often have options from other parts of the country and other parts of the world, so it is not clear that phosphorus compliance costs can be recouped through price increases. If Wisconsin’s paper industry delays or cancels Wisconsin investments (say equipment purchases), it may lag behind its competitors’ efficiency gains and product innovations, thereby forfeiting market share, and putting at risk Wisconsin’s future paper industry employment. Wisconsin’s phosphorus standards may also cause the paper industry to shift production, shift investment plans, and/or shift expansion plans to locations outside Wisconsin (and perhaps outside the U.S.) If Wisconsin’s paper industry resorts to wage cuts, hours reductions, or layoffs, its workers will have less money to spend. This could affect spending on retail, real estate, restaurants, and other goods and services.
For a review of secondary indicators applied to the paper industry, see Appendix H. Paper Industry Secondary Indicators p. 92.
Other Permittees
The “Other” category includes diverse permit holders that are difficult to succinctly describe. Their contributions to their communities and the statewide economy would not easily be quantified within the scope of this determination, but these contributions are certainly considerable.
As the businesses in the “other” category spend more money complying with Wisconsin’s phosphorus standards, they may lower wages, reduce hours, lay off workers, and/or delay or cancel investment and expansion. Customers often have options from other parts of the country and other parts of the world, so it is not clear that phosphorus compliance costs can be recouped through price increases. If businesses in the “other” category delay or cancel Wisconsin investments (say equipment purchases), they may lag behind their competitors’ efficiency gains and product innovations, thereby forfeiting market share, and putting at risk Wisconsin’s future employment in the “other” category. Wisconsin’s phosphorus standards may also cause businesses in the “other” category to shift production, shift investment plans, and/or shift expansion plans to locations outside Wisconsin (and perhaps outside the U.S.). If businesses in the “other” category resort to wage cuts, hours reductions, or layoffs, their workers will have less money to spend. This could affect spending on retail, real estate, restaurants, and other goods and services.
For a review of secondary indicators applied to counties where businesses in the “other” category have estimated phosphorus compliance costs greater than zero, see Appendix D. Secondary Indicators for NCCW, and Industrial Discharges in the “Other” Category p. 80.
[bookmark: _Toc426633644]Power Plants
At the time this determination was drafted, it was not possible to collect sufficient data regarding whether power plants’ phosphorus compliance costs would have a substantial impact on Wisconsin’s economy. Most available indicator data is published for counties. Most power companies serve parts of several counties. Many counties are served by multiple power companies. Only one indicator could be obtained at the sub-county level, which is not sufficient to conduct analysis on the question of substantial impact. This determination finds no evidence that any individual power plant should be barred from applying for an individual variance. This determination leaves open the possibility that power plants may, in the future, present data that allows them to be considered for MDV coverage.


[bookmark: _Toc431805750]Widespread Impact Analysis
Pursuant to s. 283.16(2)(a), Wis. Stat., a determination must be made if complying with phosphorus WQBELs causes a “widespread adverse social and economic impact”, sometimes referred to as the “widespread test”. The “widespread test” is also presented in EPA guidance as an important determination to justify the need for MDVs as well as individual variances. The purpose of this section is to compile the information in the “EIA Report” as well as the “EIA Addendum” to make a widespread impact determination. Specifically, Section 3.0 of the EIA Report and the “Economic Impacts with Upstream Offsets” Section of the Addendum are the key sources of information for the widespread test. To make a widespread social and economic impact determination, this analysis focused on quantifying the effects of phosphorus compliance on Wisconsin’s economy.
This analysis did not consider longer-term benefits to Wisconsin’s economy through increases in tourism and recreation due to improved water quality. The reason for this is two-fold. First, implementing phosphorus MDVs promotes water quality improvements through the step-wise reduction in point sources loads as well as the phosphorus reductions from nonpoint sources through the implementation of watershed projects (Appendix B, p. 74). Nonpoint source loads now represent the substantial majority (approximately 80%) of the total phosphorus load to surface water in the state. Because the majority of Wisconsin’s watersheds are blended point and nonpoint source watersheds, it is critical that both sources be reduced in order to meet water quality goals. For these reasons, phosphorus MDVs support improvements to water quality, but try to achieve this goal at a lower cost burden. Secondly, the implementation timeframe for the MDV is no more than 20-years, so it seemed appropriate to conduct the widespread test consistent with the implementation timeframe. It is also noted that this decision seems consistent with EPA’s individual variance guidance and MDV factsheet, which do not require the completion of environmental benefits in order to justify an individual variance or MDV. (EPA–823–B–95–002; EPA-820-F-13-012).
This analysis utilized the Regional Economic Models, Inc. (REMI) model of the Wisconsin economy to demonstrate the economic impacts of phosphorus compliance costs. The REMI model is a dynamic economic forecasting software application that is used by many consulting firms, educational institutes, and government agencies (local, state, and federal) for a number of applications from determining the economic impacts of highway projects to projecting the economic impacts of environmental policies. Although several economic modelling options were available, the REMI model was selected for its quality and accuracy. The key data input needed for the REMI model was the phosphorus compliance costs by facility. For industrial categories, the compliance costs were assigned to each applicable category of discharge in the REMI model (Section 2, p. 9) to define the incremental cost increases of doing business in the state of Wisconsin as a result of the phosphorus rule. Compliance costs incurred by municipal WWTFs were distributed among five categories in the REMI model, since the mechanism to finance these costs is through user rate increases; these categories were residential, commercial, industrial, public, and other[footnoteRef:22]. The model ran these cost simulations over a 10-year period (2015-2025) to determine the long-term impacts of these costs on the Wisconsin economy. It is acknowledged that compliance costs may go beyond the 10-year period. This 10-year timeframe was chosen because it reflects the implementation timeframe of the proposed MDV, and limits modeling errors and data unknowns as project costs move further in the future. [22:  ‘Other’ revenues primarily consist of special assessments on tax revenues, such as property taxes, as well as connection and hookup fees and impact fees.] 

Using the general methods above (see supplemental reports for more details), the total economic impacts of Wisconsin’s phosphorus compliance costs were estimated. Total economic impacts are the best estimates of how compliance costs will affect gross state product (state GDP), jobs, wages and population change. These indicators were deemed the most defensible metrics for assessing the widespread impacts of the phosphorus rule and were analyzed on a statewide basis as well as for categories of discharges. Statewide results help demonstrate the total adverse economic impacts of implementing the phosphorus rule in Wisconsin, and are shown in Table 1. The purpose of the sector-by-sector analysis was to determine if implementing the phosphorus rule on any particular category caused widespread impacts to the state, and to conform to EPA’s recommendation to conduct a separate analysis for each category (p. 7). This sector-by-sector analysis is presented in Section 3.3 of the EIA Report. For example purposes, the widespread impacts of phosphorus compliance within the paper industry are illustrated in Table 2.

[bookmark: _Ref418001670][bookmark: _Ref418085710][bookmark: _Toc431805805]Table 1. Adverse statewide impacts on Wisconsin’s economy due to phosphorus compliance. 
	Economic Impacts
	2017
	2025

	Total Employment (# of Jobs)
		-1,548
		-4,442

	Gross State Product (Millions of Fixed 2014 Dollars)
		-$169.4
		-$604.2

	Total Wages (Millions of Fixed 2014 Dollars)
		-$65.7
		-$234.8

	Population (Individuals)
		-1,954
		-10,711



[bookmark: _Ref418002058][bookmark: _Ref418085716][bookmark: _Toc431805806]Table 2. Adverse statewide impacts on Wisconsin’s economy due to phosphorus compliance within the Paper Industry (300 mg/L dosage). 
	Economic Impacts
	2017
	2025

	Total Employment (# of Jobs)
		-92
		-702

	Gross State Product (Millions of Fixed 2014 Dollars)
		-$10.8
		-$101.6

	Total Wages (Millions of Fixed 2014 Dollars)
		-$4.9
		-$48.0

	Population (Individuals)
		-50
		-873



It is recognized that while many facilities face considerable phosphorus compliance costs, which will have a negative impact on these entities (Table 1 and Table 2), some economic sectors may receive marginal economic benefits through the implementation of this rule. In-state construction employment, equipment purchases, and higher energy demands may benefit the Wisconsin’s economy. These are short-term benefits, however, and do not provide long-term, sustainable job growth to Wisconsin. Additionally, these temporary employment opportunities frequently pay less than permanent positions that may be lost because of the phosphorus rule. The temporary boosting effect of the construction-related economic growth is considerable in the first two years of phosphorus implementation, which is estimated to increase Wisconsin’s employment by 13,315 and the Wisconsin GDP by over $1 billion during this timeframe. As the phosphorus rule continues to be implemented, the long-term effects of companies investing less, moving out of the state, and/or having to terminate employment opportunities due to the phosphorus rules becomes clear on the Wisconsin economy[footnoteRef:23]. Even when factoring in the potential offsetting the potential benefits, Wisconsin’s economy still faces widespread adverse impacts (Table 3).  [23:  This study conducted a business survey, which supported these REMI conclusions, finding that job creators in Wisconsin are more likely to employ fewer staff, decrease investment, postpone expansion, and shift production elsewhere due to the phosphorus rule. See Section 3.5 of the EIA Report for details. ] 

 
[bookmark: _Ref418056632][bookmark: _Ref418085722][bookmark: _Toc431805807]Table 3. Statewide Economic Impacts with Upstream Offsets in 2025.
	Economic Impacts
	Forgone in 2025

	Total Employment (# of Jobs)
	-3,361

	Gross State Product (Millions of Fixed 2014 Dollars)
	-$478.9

	Total Wages (Millions of Fixed 2014 Dollars)
	-$184.1

	Population (Individuals)
	-7,545



The EIA supporting materials distinguished between direct impact on the regulated industries themselves and indirect impact on the wider economy (via suppliers, customers, employees, and other channels). In some instances, significant proportions of total estimated impact was indirect impact. When workers suffer foregone jobs and/or lost wages, when local economies suffer foregone output, when communities suffer population declines, the direct-versus-indirect impact is a distinction without a difference. Therefore, this report focuses on total impact rather than analyzing direct impact separately from indirect impact.
The secondary indicators refer to MHI and the EIA projects total wages foregone. At first glance, it might seem attractive to convert projected total wages foregone to MHI. This would be poor analysis for several reasons. Household income data is inflation-adjusted for the Census Bureau’s 2009-2013 American Community Survey; it would not be reasonable to apply the same inflation adjustment factors to the EIA’s forward-looking projections of total wages foregone. Median household income figures include non-wage income sources (investment income and transfer receipts) that are well outside the scope of the EIA’s wage forecasts. The MHI denominator, the household, includes peope who do not earn wages (e.g. children and retirees); the EIA projection for total wages foregone only applies to people earning wages. Household sizes (persons per household) and the labor force participation rate (share of the working-age population that works or looks for work) will not remain constant over time, further muddying the comparison between MHI at a point in time and EIA projections for total wages forgone.



1. [bookmark: _Toc426633645][bookmark: _Toc431805751]Context of the Widespread Determination
1. [bookmark: _Toc431805752]Population Change in Context
[image: ]To help put these numbers in context, Wisconsin is currently home to approximately 5.7 million residents in 72 counties. Current population trends indicate that 30 of the 72 counties are already experiencing population declines, and the population growth of many other counties is slow. (Figure 18.)[bookmark: _Ref418259834][bookmark: _Toc431813688]Figure 18. Population changes from 2004-2014 below +7,500.




[image: ]In fact, if one adds the population change of the 54 counties with the least-positive population change from 2004-2014, the combined net change of those 54 counties was less than 7,500 residents (Figure 19. Counties with combined 2004-2014 population change of less than +7,500). The 18 counties with population increase greater than 7,500 residents tend to be associated with metropolitan areas- Madison, Milwaukee, Green Bay, and Minneapolis. These metropolitan areas are often missing from maps showing economic distress (see Figure 12-Figure 17). If the metropolitan areas sometimes appear to experience less economic distress, there may be more indicators of economic distress in Wisconsin’s widespread rural areas (where population growth is often slow or negative).[bookmark: _Ref418489602][bookmark: _Toc431813689]Figure 19. Counties with combined 2004-2014 population change of less than +7,500




[bookmark: _Toc431805753]Job Growth in Context
[image: ]The REMI model output also indicates that Wisconsin’s 2025 employment will be over 3,300 jobs lower than it would be without phosphorus standards. In a state with 2.7 million jobs, the significance of 3,300 jobs may not be obvious. For clearer, more meaningful context, it is useful to review the geographic distribution of 10-year job growth. Each county displayed in Figure 17 experienced 10-year job growth of less than +3,300 jobs between 2003 and 2013. Thirty-six of Wisconsin’s 72 counties experienced absolute declines in total employment during that 10-year period. When considering counties with numerically small employment gain or employment decline, there is considerable overlap between these areas and areas that will acutely feel the impact of phosphorus standards.[bookmark: _Ref418260791][bookmark: _Toc431813690]Figure 20. Job growth from 2003-2013



Figure 21[image: ] shows the counties that can be added in a running total before breaching +3,400 net job change 2003-2013. Starkly, 71 of Wisconsin’s 72 counties can be combined without hitting that threshold.[bookmark: _Ref418261176][bookmark: _Toc431813691]Figure 21. Combined 10-year Job Growth <3,400




[bookmark: _Toc431805754]Wage Changes in Context
[image: C:\Users\minksa\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Outlook\868MEQW2\Wage change 2003-2013.png]Wage change was another important metric that indicated widespread impact to Wisconsin’s economy. The REMI model projected that Wisconsin wages would be $184.1 million lower by 2025 than they would be without the phosphorus rule. Some might argue that this is a small amount in a state with annual wages around $116.4 billion (per the Quarterly Census of Employment and Wages). Figure 22 shows counties with 10-year total wage changes of less than $184.1 million. (For calculations, 2003 wages were adjusted to 2013 dollars using the Consumer Price Index[footnoteRef:24]). [24:  This section compares actual 10-year changes in total wages and comparing these changes to the REMI 10-year forecast of wages foregone as a result of phosphorus standards implementation. This comparison requires inflation-adjusted wages (also called real wages). In the prior section (Net Earnings by Place of Residence Change p. 40), the comparison was not to the REMI forecast, but to U.S. change over the same time period, so inflation-adjustment in the prior section would have changed the scale without changing the picture or changing the results.] 
[bookmark: _Ref418262360][bookmark: _Toc431813692]Figure 22. Wage Changes 2003-2013 (fixed 2013 $ million)


Of the 72 counties, 45 experienced a 10-year change in total real wages of less than $184 million dollars and 2 counties experienced a negative 10-year change in real total wages. Some may argue that time periods for employment and wage change should not include the recent economic turmoil. There are at least three reasons why excluding the recession would be unsound. First, ten-year change figures are likely to reflect more meaningful trends and less noisy distortion than shorter time periods. Second, the indicators in question use national rates as thresholds, they don’t use historical averages as thresholds; because the nation went through roughly the same recession at roughly the same time, the recession and recovery are tides that lower and lift almost all boats at roughly the same time. Third, as the following section will demonstrate, Wisconsin’s recession recovery, measured in gross product, was not as robust as the nation’s recovery; although gross product data is not available at the community level, other indicators suggest that economic recovery is unevenly distributed throughout the state, leaving some communities more severely affected.


[bookmark: _Toc431805755]Gross Domestic Product and Gross State Product in Context
Figure 23 compares Wisconsin GDP[footnoteRef:25] to U.S. GDP and shows 1) that the state tracked the nation fairly closely from 1997 to 2005 or 2006, and 2) that the state has not closed the gap that opened up around 2006 or 2007. The persistence of this gap suggests that the job growth and wage changes noted above are at least partially attributable to factors that set Wisconsin apart from the nation. Also, the persistence of this gap adds to the evidence that the REMI model’s prediction that compliance with phosphorus standards would lead to $714 million of forgone Wisconsin GDP represents a significant impact. Because both the Bureau of Economic Analysis GDP data and REMI data is statewide, it is not possible to show more localized output impacts. [25:  National Gross Domestic Product is simply referred to as GDP. Wisconsin GDP is called Gross State Product in some accompanying materials. The terms are interchangeable.] 

[bookmark: _Ref418489733][bookmark: _Toc431813693]Figure 23. Gross Domestic Product and Gross State Product
(in Millions of Dollars, Inflation-Adjusted to 2013)

Source: U.S. Bureau of Economic Analysis, GDP by state, http://www.bea.gov/regional/index.htm.


[bookmark: _Toc431805756]Economic Justice and Widespread Impact
[image: G:\BIR\DSC\Barroilhet\Phosphorous\Context\65 or more years old\65 or more years old.png]When finding appropriate contextual frames for economic impact figures, it is also useful to consider environmental justice, which evaluates the impact of environmental regulation on disadvantaged populations. One potentially disadvantaged population is the elderly population. When economic conditions change, younger populations may more easily move to places where conditions are better, younger populations may more easily seek further education or training to enhance earnings, and younger populations may more easily reduce cost of living (selecting a cheaper apartment at age 20 may be easier than selecting a cheaper house at age 70). Older populations are more likely to live on fixed income (like Social Security) and less likely to find ample opportunities to increase income. Nationally, 13.0 percent of the population is 65 or more years old. The elderly population is more prominent in most of Wisconsin’s counties and is much more prominent in many of Wisconsin’s counties. See Figure 24 Share of Population 65 or More Years Old p. 62.[bookmark: _Ref428178703][bookmark: _Toc431813694]Figure 24 Share of Population 65 or More Years Old


For additional evidence of possibly disadvantaged populations, see Figure 12-Figure 17 pp. 36-45 and secondary indicator tables in Appendices C-G pp. 86-89. Indicators of disadvantaged populations may include low median household income, high reliance on transfer receipts, low job density, slow (or negative) population change, slow change in net earnings, and slow (or negative) job growth.


[bookmark: _Toc426633646]
B. [bookmark: _Toc431805757]Sensitivity Analysis of Widespread Determination
It is acknowledged that, like any statewide or cursory analysis, site-specific compliance costs may be higher or lower than those projected using the cost curve method. Although this was a balanced approach, and made reasonable and defensible assumptions, a sensitivity analysis was conducted to determine the potential economic impacts of over or under-estimations in compliance costs. Specifically, this sensitivity analysis raised and lowered compliance costs by +/-25% and re-ran the REMI model to determine changes in the economic impacts. This REMI analysis also accounted for potential upstream offsets (p. 53) to generate a conservative sensitivity analysis. Increased/decreased compliance costs were the basis for this sensitivity analysis as these costs were the primary data input for the REMI model, and are most likely to cause variability to the final result. It is noted that revised interest rates were used in the EIA Addendum compared to the EIA Report, but these changes did not have a significant impact on costs or results. The results of the sensitivity analysis are depicted in Table 4. See EIA Addendum Table 1-4 and EIA Report for additional details. 
[bookmark: _Ref418086716][bookmark: _Ref418086919][bookmark: _Toc431805808]Table 4. Sensitivity analysis results.
	Scenario
	Jobs
	Gross State Product ($ millions)

	
	2017
	2025
	2017
	2025

	Low (-25%)
	9,986
	-2,529
	$758.4
	-$360.5

	Original
	13,315
	-3,361
	$1,011.2
	-$478.9

	High (+25%)
	16,645
	-4,185
	$1,264.3
	-$596.2



See Addendum to Economic Impact Analysis, Statewide Economic Impacts Table 2-5, page 5. http://www.doa.state.wi.us/Documents/DIR/Phosphorus/Addendum_Wisconsin_Phosphorus_EEIA_4-28-15.pdf 
[bookmark: _Toc426633647][bookmark: _Ref429549655][bookmark: _Toc431805758]

Future Reevaluation
Section 283.16(3), Wis. Stat., mandates the re-evaluation of the MDV and this analysis. This final determination will be revisited whenever the re-evaluation process determines that new information has become available indicating that the phosphorus rules may no longer have a substantial or widespread impact to the state’s economy.  Pursuant to s. 283.16(3), Wis. Stat., re-evaluation of this analysis will be initiated by DNR through the triennial standard review process.
The two most likely reasons this substantial and widespread determination will need to be revisited are:  1) changes may be needed to the industrial primary screeners specified in Appendix I; and 2) compliance costs may also be substantially different if treatment technology improvements are made over time. (See Section 4 Determining Compliance Costs p. 22 and Section 5 A Primary Screeners p. 27.) Since the municipal primary screener and secondary screeners rely on site-specific/must up-to-date information available, these indicators will only need to be revisited if updates to the specified thresholds for determining substantial impacts are believed to be necessary. 
Revisions to this determination, including the industrial primary indicators, will become effective as revisions to Wisconsin’s federally-approved water quality standards upon approval from EPA in accordance with Section 303(c) of the Clean Water Act. 
1. [bookmark: _Toc426633648][bookmark: _Toc431805759]Re-estimation of Compliance Costs
When asserting that they are covered by the MDV, permittees will attest as to whether estimated compliance costs for their facilities are accurate or provide site-specific compliance cost information. In the future, as permittees renew their permits, permittees may demonstrate that actual compliance costs were (or would have been) higher/lower than the threshold(s) established by either (or both) of the primary screeners. Permittees may consider the compliance costs generated in the Addendum to the Economic Impact Analysis when evaluating their site-specific compliance costs so long as these costs are accurate and representative of current conditions. 
Permittees that do not seek MDV coverage in one permit cycle may begin the compliance process and discover that their compliance costs are significantly higher than what was estimated using the best information and techniques available at the time of this determination. Permittees that are not granted MDV coverage in one permit cycle are not precluded from seeking MDV coverage in a future permit cycle.
[bookmark: _Toc426633649]

[bookmark: _Toc431805760]Updating Secondary Indicators
In future permit cycles, it will be important to strike a delicate balance between the need to minimize uncertainties relating to the MDV and the need to make MDV decisions on the most current data available. In some cases, small changes in a secondary indicator will not change the overall trend or the general dynamic between different areas of the state. (Perhaps the changes are all negligible or the significant changes happen in counties with no permittees or the significant changes happen in a very small number of counties.) As described previously, the most recent available information will be considered when evaluating whether the secondary indicators are met to determine whether individual permittees qualify for coverage under the MDV.
1. [bookmark: _Toc426633650][bookmark: _Toc431805761]Median Household Income
The Census Bureau’s American Community Survey 2009-2013 provided inflation-adjusted county MHI figures. The source data was drawn over a 5-year sample period. When making comparisons of one time to another, the Census Bureau recommends using non-overlapping time periods. When the 2010-2014 figures become available, four of the five years in the survey will be the same as the 2009-2013 survey. Updating this data set every year might provide more noise than signal. When this data is updated, the Census Bureau’s American Fact Finder lists it as Table B19013.
1. [bookmark: _Toc426633651][bookmark: _Toc431805762]Personal Current Transfer Receipts
The U.S. Department of Commerce’s Bureau of Economic Analysis releases income figures (including personal current transfer receipts) each spring. This data set could be updated annually. See www.bea.gov table CA04.
1. [bookmark: _Toc426633652][bookmark: _Toc431805763]Jobs per Square Mile
While the denominator (square miles of land area) will remain fairly stable, the numerator (jobs per the Quarterly Census of Employment and Wages) could be updated annually. See http://worknet.wisconsin.gov. Absent sharp recession or exceptional job growth, most counties’ figures are unlikely to change dramatically and the state’s overall profile is likely to remain somewhat stable. Counties where a large share of the population is 65 or more years old may be outliers.
1. [bookmark: _Toc431805764]Population Change
The Demographic Services Center at DOA publishes annual population estimates. See http://doa.wi.gov/demographics. Although municipal clerks are surveyed annually, the fundamental underpinning of these annual estimates is the decennial census. 
1. [bookmark: _Toc431805765]Net Earnings by Place of Residence Change
The U.S. Department of Commerce’s Bureau of Economic Analysis releases income figures (including net earnings by place of residence) each spring. These change figures could be updated annually. See www.bea.gov table CA04.
(8) [bookmark: _Toc431805766]Job Growth
The U.S. Department of Commerce’s Bureau of Economic Analysis releases employment figures each spring. These change figures could be updated annually. See www.bea.gov table CA04.
(9) [bookmark: _Toc431805767]Capital Costs as a Share of Total Wages
The denominator (total industry wages) came from the Census Bureau’s “County Business Patterns”, which is updated annually. See http://www.census.gov/econ/cbp/. The numerator’s capital cost estimate is determined by the ARCADIS cost curve and by the permittee’s flow data. A permittee may update its flow data. A permittee may present evidence that the cost curve method underestimated compliance costs in the permittee’s specific case. This determination does not foresee regular updating of the ARCADIS cost curves.


[bookmark: _Toc426633654][bookmark: _Toc431805768]Conclusions
The Department of Administration finds that implementation of the Wisconsin water quality standards for phosphorus will cause substantial and widespread adverse social and economic impacts to the following statewide categories of dischargers: municipal lagoons, municipal WWTFs, paper, aquaculture, cheese, food processors, NCCW, and other industrial dischargers of process wastewater.  Therefore it directs the Department of Natural Resources to move forward with the formal process of requesting approval of a multi-discharger variance (MDV) from the United States Environmental Protection Agency for the purposes of phosphorus reduction. In addition, DOA requests the DNR to hold a public comment period before its formal submittal to the EPA for the purposes of discussing how it will implement a MDV if ultimately approved by the EPA. 
DOA’s conclusion is based on statewide categories, primary and secondary economic indicators, and multifaceted data provided by ARCADIS, The University of Massachusetts, Sycamore, DOA and the DNR in researching, analyzing and quantifying the results provided through the Regional Economic Models, Inc. (REMI) by the University of Massachusetts Donahue Institute.  In addition, a preliminary report was made available for a public comment period per WI ACT 378.  Public comment and suggestions were accepted, reviewed and taken into consideration for the purposes of rendering a final determination.  The public comments and responses can be found as an addendum to the final report.
Without a variance to effectively comply with the existing phosphorus regulations almost 600 Wisconsin businesses will be impacted as they continue to work their way out of the recession.  The overall cost to Wisconsin communities will be a minimum of $3.4 billion in capital expenditures which will rise to nearly $7 billion when accounting for interest paid on borrowing needed to meet increased capital costs.  In addition, an O&M cost of $405 million annually combined with debt service will equate to $708 million annually, placing an additional economic burden upon business already affected by a slowly recovering economy and additional regulations beyond phosphorus.
When looking at all the sectors impacted it is not just their individual costs and their ability to absorb them, but how they will likely implement that absorption through rate/cost increases affecting all other sectors that rely on output to run their operations.  In turn, businesses may potentially take one of four avenues if denied a variance - decrease investment, postpone expansion in Wisconsin, shift production to another state or cease operations all together. Based on the methodology and quantitative analysis produced by this study, a multi-discharger variance is critical that will achieve reduction in phosphorus amounts without placing additional undue burdens on existing utilities and business.  Without the multi-discharger variance, affected businesses will realize the full impact of the regulatory costs in 2025, when total statewide economic impacts result in 4,517 fewer jobs, $238.3 million in wages forgone, and a $616.6 million reduction in gross state product resulting in 11,000 fewer Wisconsin residents (Source: Regional Economic Models, Inc., as calculated by the University of Massachusetts Donahue Institute).  In addition, of the 72 counties in Wisconsin, 41 have an Affordability Indicator in excess of 2.0% while another 28 counties measured a “mid-range” burden of between 1.0% and 2.0%. These results help illustrate how widespread the economic impacts of phosphorus compliance are to the state. 
In addition to the widespread analysis, a multi-step approach was developed to determine if phosphorus compliance costs are substantial to permittees. This determination provides a standard methodology for municipal and industrial dischargers to determine if phosphorus compliance costs are substantial for the permittee and community. Based on currently available information, it is believed that costs are substantial for municipal discharges if the estimated per-customer cost is at least 2% of MHI, and the municipality’s county scores at least two points in the secondary indicator section or if the estimated per-customer cost is at least 1% of MHI but less than 2% of MHI, and the municipality’s county scores at least three points in the secondary indicator section. Industrial dischargers are believed to have substantial impacts if they meet either of two conditions: 1) their site-specific compliance costs are greater than the specific cost threshold set for in Table 13 in Appendix I (p. 95) for determining they are within the top 75% of permittees incurring costs); or 2) the discharge is located in a county that is listed in Table 14 in Appendix I (p. 95) of this determination as being a county within the top 75% of counties incurring costs. Permittees that meet both tests are believed to have a substantial impact, but must achieve a secondary indicator score of at least two points in order to confirm this determination. Permittees that meet only one primary screener must achieve a secondary indicator score of at least three points to qualify for MDV coverage. Facilities will need to provide sufficient, current site-specific information to determine whether these indicators and scoring are met, and thereby whether they potentially qualify for the MDV pursuant to s. 283.16(4)(a)(1), Wis. Stat. 
Due to the current information presented in this report, especially the combination of primary and secondary indicators affecting communities throughout Wisconsin, it is the recommendation of the Wisconsin Department of Administration that the Wisconsin Department of Natural Resources seek additional regulatory flexibility in implementing the phosphorus rule.  This decision will be re-evaluated as necessary based on new information through the triennial standard review process (s. 283.16(2m), Wis. Stat.), and no later than 2024 (s. 283.16(3), Wis. Stat.).  



[bookmark: _Ref416327299][bookmark: _Ref418018299][bookmark: _Toc426633655][bookmark: _Toc431805769]Appendix A. Background of Phosphorus Regulations in Wisconsin
Phosphorus is an essential nutrient necessary for plant growth, and has been recognized as the controlling factor in plant and algae growth in Wisconsin lakes and streams. For this reason, small increases in phosphorus can fuel substantial increases in aquatic plant and algae growth, which can reduce recreational opportunities, property values, and can even impact public health. Phosphorus entering our lakes and streams comes from “point sources” - piped wastes such as municipal and industrial wastewater treatment plants that release liquid effluent to lakes and rivers or spread sludge on fields; and from natural sources, including past phosphorus loads that build up in lake bottom sediments. Phosphorus also comes from “nonpoint” or “runoff” pollution. Such pollution occurs when heavy rains and melting snow wash over farm fields and feedlots and carry fertilizer, manure and soil into lakes and streams, or carry phosphorus-containing contaminants from urban streets and parking lots.
Wisconsin has had a long history of protecting Wisconsin’s surface water from excess phosphorus pollution. For example, Wisconsin promulgated technology-based effluent limitations (TBELs) in 1993 to set a minimum level of phosphorus treatment for point source discharges based on available treatment technologies. Additionally, Wisconsin has implemented priority watershed projects throughout the state to help reduce nonpoint source pollution to meet water quality goals. A full description about these and other historic phosphorus procedures is available at http://dnr.wi.gov/news/mediakits/mk_phosphorus.asp. 
To further protect human health and welfare from excess phosphorus pollution, revisions to Wisconsin’s Phosphorus Water Quality Standards for surface waters were adopted on December 1, 2010. These revisions:
1. Established the maximum allowable phosphorus concentration in Wisconsin’s waters, also known as phosphorus criteria (see s. NR 102.06, Wis. Adm. Code);
2. Created phosphorus standard implementation procedures for Wisconsin Pollutant Discharge Elimination System (WPDES) permits (see ch. NR 217, Subchapter III); and,
3. Strengthened agricultural performance standards to help curb nonpoint source phosphorus pollution (see ch. NR 151, Wis. Adm. Code)[footnoteRef:26].  [26:  Changes to NR 151, Wis. Adm. Code were formally promulgated January 2011. ] 

Not all surface waters respond to phosphorus pollution in the same way. Some receiving waters are more tolerant to excess phosphorus, or have naturally higher occurring levels of phosphorus within them. For these reasons, the phosphorus criteria vary depending on waterbody type (Table 5). The scientific justification for these differences is summarized below, and fully described in the technical support document for this rule package, which is available for download at http://dnr.wi.gov/topic/surfacewater/phosphorus.html.
[bookmark: _Ref353290835]
[bookmark: _Ref418056293][bookmark: _Ref416347151][bookmark: _Toc431805809]Table 5. Applicable statewide P criteria pursuant to s. NR 102.06, Wis. Adm. Code.
	Waterbody Type
	Applicable Criteria (µg/L)

	Rivers
	100 

	Streams
	75 

	Reservoirs:
	

	· Stratified
	30

	· Not stratified
	40

	Lakes:
	

	· Stratified, two-story fishery
	15

	· Stratified, seepage
	20

	· Stratified, drainage
	30

	· Non-stratified, drainage
	40

	· Non-stratified, seepage
	40

	Great Lakes:
	

	· Lake Michigan
	7

	· Lake Superior
	5

	Impoundments
	Varies by inflowing waterbody type

	Ephemeral streamsNR 102.06(6)(b), lakes and reservoirs of less than 5 acres in surface areaNR 102.06(6)(c), wetlands (including bogs), and NR 102.06(6)(d)limited aquatic life waters 

	None



Rivers vs. Streams: In comparing Wisconsin’s rivers and streams, rivers are typically slower moving and have a higher concentration of suspended materials, which decreases light penetration throughout the water column. For these reasons, algal growth between rivers and streams differs. Faster moving streams are typically dominated by benthic algae, whereas rivers are dominated by suspended algae growth. This leads to changes in the expression of phosphorus pollution within these waterbodies. For these reasons, the applicable phosphorus criteria for rivers is 100 μg/L, while the applicable phosphorus criteria for all other unidirectional flowing waterbodies (aka “streams”) is 75 μg/L. Rivers are specifically identified in s. NR 102.06(3)(a), Wis. Adm. Code (below). If a waterbody exhibits unidirectional flow, and is not defined as a river, it is typically given the stream criterion, unless it is an ephemeral or limited aquatic life (LAL) system. 
Figure 25 illustrates those waterbodies that are defined in s. NR 102.06(3)(a), Wis. Adm. Code, as rivers. 
[image: ]
[bookmark: _Ref386458153][bookmark: _Ref416346825][bookmark: _Toc431813695]Figure 25. Visual of rivers that receive a phosphorus water quality criterion of 100 μg/L pursuant to s. NR 102.06(3)(a), Wis. Adm. Code.

Lakes and Reservoirs: Most of Wisconsin’s lakes and reservoirs are already classified using the Natural Community classification system, and are available for look up in the WATERS database: http://prodoasint.dnr.wi.gov/wadrs/login.jsp. Although the Natural Community classification system uses different nomenclature than the lake/reservoir types specific in s. NR 102.06, Wis. Adm. Code, they directly relate to one another, as illustrated in Table 6. It is the responsibility of DNR staff to determine the appropriate lake/reservoir classification prior to permit reissuance and/or TMDL development. 

[bookmark: _Ref353292663][bookmark: _Ref416347172][bookmark: _Toc431805810]Table 6. Translating lake and reservoir types specified in s. NR 102.06, Wis. Adm. Code, to Natural Community type.
	Phosphorus Rule Classification
	Lake/Reservoir Natural Communities Classification
	Criteria (µg/L)

	Non-stratified drainage 
	Shallow Headwater Drainage
	40

	
	Shallow Lowland Drainage
	

	Non-stratified seepage 
	Shallow Seepage
	40

	Stratified drainage
	Deep Headwater Drainage
	30

	
	Deep Lowland Drainage
	

	Stratified seepage
	Deep Seepage
	20

	Stratified two-story fishery
	Deep Two-story Fishery
	15



 
Impounded Flowing Waters: An impounded water on a river or stream may be classified as a reservoir, if it has “a constructed outlet structure intended to impound water and raise the depth of the water by more than two times relative to the conditions prior to construction of the dam, and has a mean water residence time of 14 days or more under summer mean flow conditions using information collected over or derived from a 30 year period”. 
For impounded waters that do not meet the definition of a reservoir outlined above, the criteria is the same as that of the primary river or stream entering the impounded water (s. NR 102.06(4)(c), Wis. Adm. Code). For example, if a river with a criterion of 100 μg/L flows into an impoundment, that impoundment would also have a phosphorus criterion of 100 μg/L. 
Limited Aquatic Life (LAL), Wetlands, and Ephemeral Systems: At the time of this analysis, LAL, wetland, and ephemeral systems do not have applicable phosphorus criteria. Waterbodies must be classified in ch. NR 104, Wis. Adm. Code, as LAL before they can be treated as such. Ephemeral streams, on the other hand, are not specifically identified in code, so a case-by-case decision should be made to determine whether or not specific waterbodies meet the definition of an ephemeral stream. Pursuant to s. NR 102.06(2)(b), Wis. Ad. Code, an ephemeral stream is a channel or stream that only carries water for a few days during and after a rainfall or snowmelt event and does not exhibit a flow during other periods, and includes but is not limited to, grassed waterways, grassed swales, and areas of channelized flow as defined in s. NR 243.03 (7), Wis. Adm. Code. 
If a stream has historically been considered an ephemeral stream for assessment or permitting decisions, it can continue to be treated as such. Likewise, if a point source was previously considered a wetland discharge, it can continue to be treated as a wetland discharge for the purposes of implementing the phosphorus rule. 
Additional information regarding receiving water types, applicable TP criteria, and guidance to make these determinations is available in Chapter 1 of the Phosphorus Implementation Guidance, which is available at http://dnr.wi.gov/topic/surfacewater/phosphorus.html. 


[bookmark: _Ref416347627][bookmark: _Ref416676953][bookmark: _Toc426633656][bookmark: _Toc431805770]Appendix B. Summary of Multi-discharger Variance (MDV) Procedures Pursuant to Act 378 
The purpose of this appendix is to highlight key concepts within Act 378. For full details regarding this law visit https://docs.legis.wisconsin.gov/2013/related/acts/378. 
Wisconsin Act 378 establishes a process to potentially allow WPDES permittees to apply for and implement variances for phosphorus water quality based effluent limitations using a statewide analysis for determining whether compliance with water quality based effluent limitations for phosphorus is not feasible, because it will cause substantial and widespread adverse social and economic impacts. As previously stated, the purpose of this report is to articulate DOA/DNR findings regarding the cost implications of phosphorus regulations on Wisconsin’s economy. Once a final determination is made, DNR must seek approval for a MDV from the U.S. EPA. Both DOA and DNR recognize that economic conditions are not static which is why this determination will be reviewed throughout implementation. Specifically, Act 378 requires that DNR, as part of the triennial standard review, evaluate new information to determine, if a review of this final determination is necessary and appropriate. If so, DOA and DNR must relook at the determination in light of a number of factors including the availability and cost-effectiveness of new technology. In any case, a review of the determination must be made in 2024 and a report issued as to whether the determination remains accurate. 
If a MDV is granted for phosphorus in Wisconsin, it does not necessarily mean that all point sources in the state or all point sources in specific categories, will qualify for the MDV. Like all variances, only existing sources can apply for the MDV. Additionally, the point source must certify that a major facility upgrade would be needed to comply with their applicable TP WQBELs thereby creating a financial burden on the discharge and community. Lastly, the point source must agree to comply with interim phosphorus effluent limits and an implementation requirement. Interim limitations are numeric limitations designed to make incremental progress towards compliance with the final WQBEL, and to prohibit backsliding during the permit term. A compliance schedule may be included in the WPDES permit should some time need to be provided to comply with the interim limitation. However, this compliance schedule is not to exceed the permit term (5 years). The default interim limitations are provided in Figure 26; however, categorical interim limitations may be calculated, if necessary. 

[bookmark: _Ref414389587][bookmark: _Ref416346844][bookmark: _Toc431813696]Figure 26. Default interim limitations by permit term specified in Act 378.
Similar to “pollution minimization plans” for other variances, the watershed plan is designed to make economically feasible reductions in phosphorus entering to receiving water to help work towards compliance with the WQBEL. Through modelling, by the Pollution Reduction Estimation Tool (PRESTO) model, DNR has also demonstrated that although most point sources discharge phosphorus continually to surface waters, the majority of the phosphorus loading to Wisconsin’s streams and rivers comes from nonpoint sources. For more information, see http://dnr.wi.gov/topic/SurfaceWater/PRESTO.html. For these reasons, watershed plans are a key piece needed to address excess phosphorus pollution in Wisconsin’s surface waters. There are three types of watershed projects that could be utilized: 
· Enter into an agreement with DNR to implement a plan or project designed to result in an annual reduction of phosphorus from other sources in the HUC 8 basin in an amount equal to the difference between what they discharge and a target value. 
· Enter into an agreement with a third party and approved by DNR to implement a plan or project designed to result in an annual reduction of phosphorus from other sources in the HUC 8 basin in an amount equal to the difference between what they discharge and a target value.
· Make payments to counties in the same HUC 8 basin of $50 per pound times the number of pounds of phosphorus their discharge exceeds the target value. Payments are capped for any one point source at $640,000 per year.
For each of the three implementation options, the target value will be the wasteload allocation for point sources in an EPA-approved TMDL area, or a 0.2 mg/L target value for point sources outside of a TMDL area. Annual reporting is required to verify the watershed plan was implemented in accordance with the specific plan. 



[bookmark: _Ref418071468][bookmark: _Toc426633657][bookmark: _Ref427916895][bookmark: _Ref427916900][bookmark: _Ref427916905][bookmark: _Toc431805771]Appendix C. Municipal WWTFs’ Secondary Indicators
For Details, see Section 5, part B Secondary Indicators, p. 34. 
[bookmark: _Ref418085734][bookmark: _Toc431805811]Table 7. Municipal WWTFs’ Secondary Indicators.
	[bookmark: _Ref417651858][bookmark: _Ref417651861][bookmark: _Ref417651864]
	Personal Current Transfer Receipts Share of Total Income 2013 1
	Jobs per Square Mile 2
	Population Change 2004 - 2014 3
	Net Earnings Change 2003-2013 4 (2points)
	Job Growth 2003-2013 5
	Secondary Indicator Score

	Adams
	26.9%
	7
	0.7%
	41.5%
	9.3%
	3

	Ashland
	26.3%
	8
	-5.3%
	29.7%
	-5.7%
	6

	Barron
	23.2%
	24
	-1.1%
	32.1%
	-1.1%
	6

	Bayfield
	25.4%
	3
	-3.3%
	27.5%
	-0.5%
	6

	Brown
	14.3%
	279
	6.4%
	32.7%
	5.6%
	2

	Buffalo
	18.0%
	6
	-3.1%
	27.7%
	-10.3%
	6

	Burnett
	27.5%
	6
	-5.7%
	26.2%
	9.1%
	5

	Calumet
	10.5%
	39
	12.1%
	61.1%
	3.1%
	2

	Chippewa
	20.0%
	23
	6.0%
	42.7%
	14.1%
	2

	Clark
	20.9%
	8
	0.9%
	39.8%
	4.1%
	6

	Columbia
	15.3%
	27
	4.0%
	37.1%
	7.5%
	4

	Crawford
	23.1%
	13
	-5.0%
	37.8%
	1.3%
	6

	Dane
	11.0%
	258
	11.4%
	46.3%
	12.5%
	0

	Dodge
	17.0%
	39
	1.0%
	38.5%
	4.1%
	5

	Door
	20.4%
	27
	-3.9%
	32.8%
	0.7%
	6

	Douglas
	26.6%
	12
	1.1%
	20.7%
	-2.8%
	6

	Dunn
	19.6%
	19
	5.2%
	46.2%
	5.1%
	2

	Eau Claire
	17.0%
	86
	4.4%
	42.0%
	8.4%
	1

	Florence
	25.6%
	2
	-14.7%
	18.2%
	18.1%
	5

	Fond du Lac
	17.8%
	63
	2.8%
	27.6%
	1.5%
	5

	Forest
	28.7%
	3
	-9.3%
	30.2%
	-1.6%
	6

	Grant
	19.0%
	15
	4.1%
	51.7%
	5.4%
	3

	Green
	15.9%
	26
	4.7%
	46.1%
	6.1%
	1

	Green Lake
	18.9%
	18
	-1.2%
	33.8%
	-6.2%
	6

	Iowa
	16.2%
	13
	0.7%
	35.3%
	-3.8%
	5

	Iron
	27.1%
	2
	-14.9%
	49.8%
	-12.2%
	4

	Jackson
	19.6%
	8
	4.8%
	42.5%
	1.9%
	3

	Jefferson
	17.6%
	59
	7.2%
	27.2%
	3.2%
	4

	Juneau
	24.6%
	12
	5.7%
	37.8%
	4.0%
	5

	Kenosha
	18.3%
	196
	7.2%
	26.7%
	5.3%
	3

	Kewaunee
	17.1%
	21
	-1.0%
	37.5%
	2.5%
	5

	La Crosse
	16.9%
	150
	6.5%
	39.6%
	7.9%
	2



	
	Personal Current Transfer Receipts Share of Total Income 2013 1
	Jobs per Square Mile 2
	Population Change 2004 - 2014 3
	Net Earnings Change 2003-2013 4 (2points)
	Job Growth 2003-2013 5
	Secondary Indicator Score

	Lafayette
	16.3%
	6
	3.7%
	75.2%
	9.8%
	2

	Langlade
	25.1%
	9
	-6.5%
	26.8%
	0.4%
	6

	Lincoln
	24.5%
	12
	-4.8%
	16.8%
	-7.9%
	6

	Manitowoc
	19.2%
	56
	-3.5%
	30.8%
	-0.5%
	5

	Marathon
	16.5%
	43
	3.7%
	28.6%
	1.1%
	5

	Marinette
	25.3%
	14
	-5.9%
	28.8%
	-0.1%
	6

	Marquette
	27.2%
	8
	2.3%
	29.8%
	-2.6%
	6

	Menominee
	33.3%
	6
	-8.2%
	43.1%
	14.9%
	3

	Milwaukee
	21.7%
	1,967
	1.1%
	23.0%
	-1.2%
	5

	Monroe
	19.3%
	22
	6.4%
	48.6%
	9.3%
	2

	Oconto
	19.4%
	9
	0.9%
	40.5%
	-3.1%
	4

	Oneida
	24.9%
	14
	-4.4%
	14.4%
	-1.2%
	6

	Outagamie
	14.2%
	160
	6.6%
	29.3%
	6.9%
	2

	Ozaukee
	9.9%
	168
	2.3%
	31.6%
	10.1%
	3

	Pepin
	23.3%
	9
	-1.6%
	35.6%
	2.6%
	6

	Pierce
	15.7%
	16
	6.5%
	21.8%
	8.0%
	3

	Polk
	22.4%
	17
	0.8%
	30.4%
	6.3%
	5

	Portage
	17.1%
	40
	2.8%
	33.7%
	4.0%
	5

	Price
	27.2%
	4
	-11.3%
	11.1%
	-9.6%
	6

	Racine
	18.7%
	218
	1.9%
	15.9%
	-1.9%
	5

	Richland
	22.5%
	10
	-0.6%
	44.4%
	5.7%
	3

	Rock
	20.1%
	86
	2.9%
	25.3%
	-4.6%
	5

	Rusk
	30.7%
	5
	-4.7%
	19.9%
	-13.1%
	6

	St. Croix
	12.4%
	43
	18.2%
	49.4%
	21.2%
	1

	Sauk
	17.1%
	44
	6.0%
	35.9%
	3.1%
	4

	Sawyer
	28.1%
	5
	-2.1%
	28.3%
	1.3%
	6

	Shawano
	22.2%
	14
	-0.2%
	33.1%
	2.2%
	6

	Sheboygan
	14.7%
	113
	-0.1%
	35.2%
	0.2%
	4

	Taylor
	22.0%
	8
	4.3%
	23.3%
	-4.2%
	6

	Trempealeau
	19.9%
	19
	5.1%
	47.9%
	11.7%
	2

	Vernon
	22.1%
	11
	3.6%
	50.0%
	7.9%
	3

	Vilas
	28.0%
	9
	-2.0%
	16.4%
	-8.9%
	6

	Walworth
	17.3%
	70
	6.0%
	27.1%
	4.2%
	4

	Washburn
	30.3%
	7
	-4.9%
	35.9%
	1.1%
	6

	Washington
	15.3%
	121
	7.7%
	38.1%
	8.4%
	2

	Waukesha
	10.9%
	417
	5.2%
	37.2%
	5.4%
	2

	
	Personal Current Transfer Receipts Share of Total Income 2013 1
	Jobs per Square Mile 2
	Population Change 2004 - 2014 3
	Net Earnings Change 2003-2013 4 (2points)
	Job Growth 2003-2013 5
	Secondary Indicator Score

	Waupaca
	22.3%
	27
	-1.3%
	32.5%
	-2.8%
	6

	Waushara
	23.6%
	10
	-1.2%
	39.5%
	6.5%
	5

	Winnebago
	15.7%
	206
	3.9%
	31.6%
	4.4%
	4

	Wood
	19.6%
	53
	-1.7%
	23.9%
	-3.9%
	5

	Threshold
	  U.S. = 17.1%  
	  WI = 50  
	 ~1/2 U.S = 4.4% 
	U.S = 39.9%
	 ~1/2 U.S = 4.8% 
	 



1 U.S. Dept. of Commerce, Bureau of Economic Analysis, Personal Income Summary Table CA04; http://www.bea.gov/.
2 Jobs from WI DWD Quarterly Census of Employment and Wages; land area from U.S. Census Bureau, County Quick Facts.
3 WI DOA Demographic Services Center; www.doa.state.wi.us/demographics.
4 U.S. Dept. of Commerce, Bureau of Economic Analysis, Personal Income Summary Table CA04; http://www.bea.gov/.
5 U.S. Dept. of Commerce, Bureau of Economic Analysis, Personal Income Summary Table CA04; http://www.bea.gov/.
This secondary indicator is given a weight of 2 in accordance with Section 5. B. Secondary Indicators.
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[bookmark: _Toc431805812]Table 8. Secondary Indicators for NCCW and Industrial Discharges in the “Other” Category
	
	Median Household Income in Thousands of Dollars 1
	Personal Current Transfer Receipts Share of Total Income 2013 2
	Jobs per Square Mile 3
	Population Change 2004 - 2014 4
	Net Earnings Change 2003-2013 (2 points) 5
	Job Growth 2003-2013 6
	Secondary Screener Score

	Adams
	 44.9 
	26.9%
	7
	0.7%
	41.5%
	9.3%
	4

	Ashland
	 38.6 
	26.3%
	8
	-5.3%
	29.7%
	-5.7%
	7

	Barron
	 44.1 
	23.2%
	24
	-1.1%
	32.1%
	-1.1%
	7

	Bayfield
	 44.9 
	25.4%
	3
	-3.3%
	27.5%
	-0.5%
	7

	Brown
	 53.1 
	14.3%
	279
	6.4%
	32.7%
	5.6%
	2

	Buffalo
	 47.4 
	18.0%
	6
	-3.1%
	27.7%
	-10.3%
	7

	Burnett
	 39.6 
	27.5%
	6
	-5.7%
	26.2%
	9.1%
	6

	Calumet
	 65.1 
	10.5%
	39
	12.1%
	61.1%
	3.1%
	2

	Chippewa
	 50.6 
	20.0%
	23
	6.0%
	42.7%
	14.1%
	3

	Clark
	 43.3 
	20.9%
	8
	0.9%
	39.8%
	4.1%
	7

	Columbia
	 57.9 
	15.3%
	27
	4.0%
	37.1%
	7.5%
	4

	Crawford
	 42.2 
	23.1%
	13
	-5.0%
	37.8%
	1.3%
	7

	Dane
	 61.7 
	11.0%
	258
	11.4%
	46.3%
	12.5%
	0

	Dodge
	 53.1 
	17.0%
	39
	1.0%
	38.5%
	4.1%
	5

	Door
	 50.4 
	20.4%
	27
	-3.9%
	32.8%
	0.7%
	7

	Douglas
	 45.4 
	26.6%
	12
	1.1%
	20.7%
	-2.8%
	7

	Dunn
	 48.9 
	19.6%
	19
	5.2%
	46.2%
	5.1%
	3

	Eau Claire
	 48.1 
	17.0%
	86
	4.4%
	42.0%
	8.4%
	1

	Florence
	 48.0 
	25.6%
	2
	-14.7%
	18.2%
	18.1%
	6

	Fond du Lac
	 53.8 
	17.8%
	63
	2.8%
	27.6%
	1.5%
	5

	Forest
	 40.0 
	28.7%
	3
	-9.3%
	30.2%
	-1.6%
	7

	Grant
	 47.0 
	19.0%
	15
	4.1%
	51.7%
	5.4%
	4

	Green
	 55.6 
	15.9%
	26
	4.7%
	46.1%
	6.1%
	1

	Green Lake
	 47.0 
	18.9%
	18
	-1.2%
	33.8%
	-6.2%
	7

	Iowa
	 55.7 
	16.2%
	13
	0.7%
	35.3%
	-3.8%
	5

	Iron
	 39.1 
	27.1%
	2
	-14.9%
	49.8%
	-12.2%
	5

	Jackson
	 44.1 
	19.6%
	8
	4.8%
	42.5%
	1.9%
	4

	Jefferson
	 53.5 
	17.6%
	59
	7.2%
	27.2%
	3.2%
	4

	Juneau
	 45.3 
	24.6%
	12
	5.7%
	37.8%
	4.0%
	6

	Kenosha
	 54.9 
	18.3%
	196
	7.2%
	26.7%
	5.3%
	3

	Kewaunee
	 53.6 
	17.1%
	21
	-1.0%
	37.5%
	2.5%
	5

	La Crosse
	 51.3 
	16.9%
	150
	6.5%
	39.6%
	7.9%
	3

	
	Median Household Income in Thousands of Dollars 1
	Personal Current Transfer Receipts Share of Total Income 2013 2
	Jobs per Square Mile 3
	Population Change 2004 - 2014 4
	Net Earnings Change 2003-2013 (2 points) 5
	Job Growth 2003-2013 6
	Secondary Screener Score

	Lafayette
	 49.1 
	16.3%
	6
	3.7%
	75.2%
	9.8%
	3

	Langlade
	 42.4 
	25.1%
	9
	-6.5%
	26.8%
	0.4%
	7

	Lincoln
	 49.0 
	24.5%
	12
	-4.8%
	16.8%
	-7.9%
	7

	Manitowoc
	 48.9 
	19.2%
	56
	-3.5%
	30.8%
	-0.5%
	6

	Marathon
	53.4
	16.5%
	43
	3.7%
	28.6%
	1.1%
	5

	Marinette
	40.5
	25.3%
	14
	-5.9%
	28.8%
	-0.1%
	7

	Marquette
	46.1
	27.2%
	8
	2.3%
	29.8%
	-2.6%
	7

	Menominee
	33.3
	33.3%
	6
	-8.2%
	43.1%
	14.9%
	4

	Milwaukee
	43.2
	21.7%
	1,967
	1.1%
	23.0%
	-1.2%
	6

	Monroe
	49.8
	19.3%
	22
	6.4%
	48.6%
	9.3%
	3

	Oconto
	51.6
	19.4%
	9
	0.9%
	40.5%
	-3.1%
	5

	Oneida
	45.8
	24.9%
	14
	-4.4%
	14.4%
	-1.2%
	7

	Outagamie
	58.3
	14.2%
	160
	6.6%
	29.3%
	6.9%
	2

	Ozaukee
	75.5
	9.9%
	168
	2.3%
	31.6%
	10.1%
	3

	Pepin
	47.7
	23.3%
	9
	-1.6%
	35.6%
	2.6%
	7

	Pierce
	59.2
	15.7%
	16
	6.5%
	21.8%
	8.0%
	3

	Polk
	48.5
	22.4%
	17
	0.8%
	30.4%
	6.3%
	6

	Portage
	51.0
	17.1%
	40
	2.8%
	33.7%
	4.0%
	6

	Price
	42.6
	27.2%
	4
	-11.3%
	11.1%
	-9.6%
	7

	Racine
	54.1
	18.7%
	218
	1.9%
	15.9%
	-1.9%
	5

	Richland
	45.3
	22.5%
	10
	-0.6%
	44.4%
	5.7%
	4

	Rock
	49.4
	20.1%
	86
	2.9%
	25.3%
	-4.6%
	6

	Rusk
	38.7
	30.7%
	5
	-4.7%
	19.9%
	-13.1%
	7

	St. Croix
	68.4
	12.4%
	43
	18.2%
	49.4%
	21.2%
	1

	Sauk
	52.1
	17.1%
	44
	6.0%
	35.9%
	3.1%
	5

	Sawyer
	39.9
	28.1%
	5
	-2.1%
	28.3%
	1.3%
	7

	Shawano
	46.6
	22.2%
	14
	-0.2%
	33.1%
	2.2%
	7

	Sheboygan
	52.9
	14.7%
	113
	-0.1%
	35.2%
	0.2%
	5

	Taylor
	44.9
	22.0%
	8
	4.3%
	23.3%
	-4.2%
	7

	Trempealeau
	49.1
	19.9%
	19
	5.1%
	47.9%
	11.7%
	3

	Vernon
	45.5
	22.1%
	11
	3.6%
	50.0%
	7.9%
	4

	Vilas
	40.8
	28.0%
	9
	-2.0%
	16.4%
	-8.9%
	7

	Walworth
	54.0
	17.3%
	70
	6.0%
	27.1%
	4.2%
	4

	Washburn
	41.9
	30.3%
	7
	-4.9%
	35.9%
	1.1%
	7

	Washington
	66.2
	15.3%
	121
	7.7%
	38.1%
	8.4%
	2

	Waukesha
	75.9
	10.9%
	417
	5.2%
	37.2%
	5.4%
	2

	Waupaca
	50.8
	22.3%
	27
	-1.3%
	32.5%
	-2.8%
	7

	
	Median Household Income in Thousands of Dollars 1
	Personal Current Transfer Receipts Share of Total Income 2013 2
	Jobs per Square Mile 3
	Population Change 2004 - 2014 4
	Net Earnings Change 2003-2013 (2 points) 5
	Job Growth 2003-2013 6
	Secondary Screener Score

	Waushara
	43.1
	23.6%
	10
	-1.2%
	39.5%
	6.5%
	6

	Winnebago
	51.0
	15.7%
	206
	3.9%
	31.6%
	4.4%
	5

	Wood
	47.7
	19.6%
	53
	-1.7%
	23.9%
	-3.9%
	6

	Threshold
	 U.S. = $53.0 
	  U.S. = 17.1%  
	  WI = 50  
	 ~1/2 U.S = 4.4% 
	U.S = 39.9%
	 ~1/2 U.S = 4.8% 
	Secondary Screener Score



1 U.S. Dept. of Commerce, Census Bureau, American Community Survey 2009-2013; Table B19013 Inflation-Adjusted Median Household Income.
2 U.S. Dept. of Commerce, Bureau of Economic Analysis, Personal Income Summary Table CA04; http://www.bea.gov/.
3 Jobs from WI DWD Quarterly Census of Employment and Wages; land area from U.S. Census Bureau, County Quick Facts.
4 WI DOA Demographic Services Center; www.doa.state.wi.us/demographics.
5 U.S. Dept. of Commerce, Bureau of Economic Analysis, Personal Income Summary Table CA04; http://www.bea.gov/.
This secondary indicator is given a weight of 2 in accordance with Section 5. B. Secondary Indicators.
6 U.S. Dept. of Commerce, Bureau of Economic Analysis, Personal Income Summary Table CA04; http://www.bea.gov/.


[bookmark: _Ref428440864][bookmark: _Ref428440869][bookmark: _Toc431805773]Appendix E. Cheese Manufacturers’ Secondary Indicators
[bookmark: _Toc431805813]Table 9 Cheese Manufacturers’ Secondary Indicators
	
	Median Household Income in Thousands of Dollars 1
	Personal Current Transfer Receipts Share of Total Income 2013 2
	Jobs per Square Mile 3
	Population Change 2004-2014 4
	Net Earnings Change 2003-2013 5
(2 points)
	Job Growth 2003-2013 6
	Capital Costs as a % of Payroll 7
(2 points)
	Second-ary Indicator Score

	Adams
	 44.9 
	26.9%
	7
	0.7%
	41.5%
	9.3%
	--
	4

	Ashland
	 38.6 
	26.3%
	8
	-5.3%
	29.7%
	-5.7%
	--
	7

	Barron
	 44.1 
	23.2%
	24
	-1.1%
	32.1%
	-1.1%
	--
	7

	Bayfield
	 44.9 
	25.4%
	3
	-3.3%
	27.5%
	-0.5%
	--
	7

	Brown
	 53.1 
	14.3%
	279
	6.4%
	32.7%
	5.6%
	--
	2

	Buffalo
	 47.4 
	18.0%
	6
	-3.1%
	27.7%
	-10.3%
	2.56%
	9

	Burnett
	 39.6 
	27.5%
	6
	-5.7%
	26.2%
	9.1%
	0.82%
	6

	Calumet
	 65.1 
	10.5%
	39
	12.1%
	61.1%
	3.1%
	0.82%
	2

	Chippewa
	 50.6 
	20.0%
	23
	6.0%
	42.7%
	14.1%
	--
	3

	Clark
	 43.3 
	20.9%
	8
	0.9%
	39.8%
	4.1%
	2.68%
	9

	Columbia
	 57.9 
	15.3%
	27
	4.0%
	37.1%
	7.5%
	--
	4

	Crawford
	 42.2 
	23.1%
	13
	-5.0%
	37.8%
	1.3%
	--
	7

	Dane
	 61.7 
	11.0%
	258
	11.4%
	46.3%
	12.5%
	--
	0

	Dodge
	 53.1 
	17.0%
	39
	1.0%
	38.5%
	4.1%
	0.03%
	5

	Door
	 50.4 
	20.4%
	27
	-3.9%
	32.8%
	0.7%
	--
	7

	Douglas
	 45.4 
	26.6%
	12
	1.1%
	20.7%
	-2.8%
	--
	7

	Dunn
	 48.9 
	19.6%
	19
	5.2%
	46.2%
	5.1%
	--
	3

	Eau Claire
	 48.1 
	17.0%
	86
	4.4%
	42.0%
	8.4%
	--
	2

	Florence
	 48.0 
	25.6%
	2
	-14.7%
	18.2%
	18.1%
	--
	6

	Fond du Lac
	 53.8 
	17.8%
	63
	2.8%
	27.6%
	1.5%
	0.01%
	5

	Forest
	 40.0 
	28.7%
	3
	-9.3%
	30.2%
	-1.6%
	--
	7

	Grant
	 47.0 
	19.0%
	15
	4.1%
	51.7%
	5.4%
	1.64%
	6

	Green
	 55.6 
	15.9%
	26
	4.7%
	46.1%
	6.1%
	2.15%
	3

	Green Lake
	 47.0 
	18.9%
	18
	-1.2%
	33.8%
	-6.2%
	--
	7

	Iowa
	 55.7 
	16.2%
	13
	0.7%
	35.3%
	-3.8%
	--
	5

	Iron
	 39.1 
	27.1%
	2
	-14.9%
	49.8%
	-12.2%
	--
	5

	Jackson
	 44.1 
	19.6%
	8
	4.8%
	42.5%
	1.9%
	--
	4

	Jefferson
	 53.5 
	17.6%
	59
	7.2%
	27.2%
	3.2%
	--
	4

	Juneau
	 45.3 
	24.6%
	12
	5.7%
	37.8%
	4.0%
	--
	6

	Kenosha
	 54.9 
	18.3%
	196
	7.2%
	26.7%
	5.3%
	--
	3

	Kewaunee
	 53.6 
	17.1%
	21
	-1.0%
	37.5%
	2.5%
	0.74%
	5

	La Crosse
	 51.3 
	16.9%
	150
	6.5%
	39.6%
	7.9%
	--
	3

	
	Median Household Income in Thousands of Dollars 1
	Personal Current Transfer Receipts Share of Total Income 2013 2
	Jobs per Square Mile 3
	Population Change 2004-2014 4
	Net Earnings Change 2003-2013 5
(2 points)
	Job Growth 2003-2013 6
	Capital Costs as a % of Payroll 7
(2 points)
	Second-ary Indicator Score

	Lafayette
	 49.1 
	16.3%
	6
	3.7%
	75.2%
	9.8%
	4.45%
	5

	Langlade
	 42.4 
	25.1%
	9
	-6.5%
	26.8%
	0.4%
	--
	7

	Lincoln
	 49.0 
	24.5%
	12
	-4.8%
	16.8%
	-7.9%
	--
	7

	Manitowoc
	 48.9 
	19.2%
	56
	-3.5%
	30.8%
	-0.5%
	--
	6

	Marathon
	53.4
	16.5%
	43
	3.7%
	28.6%
	1.1%
	0.25%
	5

	Marinette
	40.5
	25.3%
	14
	-5.9%
	28.8%
	-0.1%
	--
	7

	Marquette
	46.1
	27.2%
	8
	2.3%
	29.8%
	-2.6%
	--
	7

	Menominee
	33.3
	33.3%
	6
	-8.2%
	43.1%
	14.9%
	--
	4

	Milwaukee
	43.2
	21.7%
	1,967
	1.1%
	23.0%
	-1.2%
	--
	6

	Monroe
	49.8
	19.3%
	22
	6.4%
	48.6%
	9.3%
	--
	3

	Oconto
	51.6
	19.4%
	9
	0.9%
	40.5%
	-3.1%
	1.54%
	7

	Oneida
	45.8
	24.9%
	14
	-4.4%
	14.4%
	-1.2%
	--
	7

	Outagamie
	58.3
	14.2%
	160
	6.6%
	29.3%
	6.9%
	--
	2

	Ozaukee
	75.5
	9.9%
	168
	2.3%
	31.6%
	10.1%
	--
	3

	Pepin
	47.7
	23.3%
	9
	-1.6%
	35.6%
	2.6%
	--
	7

	Pierce
	59.2
	15.7%
	16
	6.5%
	21.8%
	8.0%
	1.32%
	5

	Polk
	48.5
	22.4%
	17
	0.8%
	30.4%
	6.3%
	--
	6

	Portage
	51.0
	17.1%
	40
	2.8%
	33.7%
	4.0%
	0.04%
	6

	Price
	42.6
	27.2%
	4
	-11.3%
	11.1%
	-9.6%
	--
	7

	Racine
	54.1
	18.7%
	218
	1.9%
	15.9%
	-1.9%
	--
	5

	Richland
	45.3
	22.5%
	10
	-0.6%
	44.4%
	5.7%
	3.76%
	6

	Rock
	49.4
	20.1%
	86
	2.9%
	25.3%
	-4.6%
	--
	6

	Rusk
	38.7
	30.7%
	5
	-4.7%
	19.9%
	-13.1%
	--
	7

	St. Croix
	68.4
	12.4%
	43
	18.2%
	49.4%
	21.2%
	0.29%
	1

	Sauk
	52.1
	17.1%
	44
	6.0%
	35.9%
	3.1%
	--
	5

	Sawyer
	39.9
	28.1%
	5
	-2.1%
	28.3%
	1.3%
	--
	7

	Shawano
	46.6
	22.2%
	14
	-0.2%
	33.1%
	2.2%
	--
	7

	Sheboygan
	52.9
	14.7%
	113
	-0.1%
	35.2%
	0.2%
	0.34%
	5

	Taylor
	44.9
	22.0%
	8
	4.3%
	23.3%
	-4.2%
	1.47%
	9

	Trempealeau
	49.1
	19.9%
	19
	5.1%
	47.9%
	11.7%
	--
	3

	Vernon
	45.5
	22.1%
	11
	3.6%
	50.0%
	7.9%
	--
	4

	Vilas
	40.8
	28.0%
	9
	-2.0%
	16.4%
	-8.9%
	--
	7

	Walworth
	54.0
	17.3%
	70
	6.0%
	27.1%
	4.2%
	--
	4

	Washburn
	41.9
	30.3%
	7
	-4.9%
	35.9%
	1.1%
	--
	7

	Washington
	66.2
	15.3%
	121
	7.7%
	38.1%
	8.4%
	0.19%
	2

	Waukesha
	75.9
	10.9%
	417
	5.2%
	37.2%
	5.4%
	--
	2

	Waupaca
	50.8
	22.3%
	27
	-1.3%
	32.5%
	-2.8%
	--
	7

	
	Median Household Income in Thousands of Dollars 1
	Personal Current Transfer Receipts Share of Total Income 2013 2
	Jobs per Square Mile 3
	Population Change 2004-2014 4
	Net Earnings Change 2003-2013 5
(2 points)
	Job Growth 2003-2013 6
	Capital Costs as a % of Payroll 7
(2 points)
	Second-ary Indicator Score

	Waushara
	43.1
	23.6%
	10
	-1.2%
	39.5%
	6.5%
	--
	6

	Winnebago
	51.0
	15.7%
	206
	3.9%
	31.6%
	4.4%
	--
	5

	Wood
	47.7
	19.6%
	53
	-1.7%
	23.9%
	-3.9%
	0.20%
	6

	Threshold
	 U.S. = $53.0 
	  U.S. = 17.1%  
	  WI = 50  
	 ~1/2 U.S = 4.4% 
	U.S = 39.9%
	 ~1/2 U.S = 4.8% 
	1.00%
	 



1 U.S. Dept. of Commerce, Census Bureau, American Community Survey 2009-2013; Table B19013 Inflation-Adjusted Median Household Income.
2 U.S. Dept. of Commerce, Bureau of Economic Analysis, Personal Income Summary Table CA04; http://www.bea.gov/.
3 Jobs from WI DWD Quarterly Census of Employment and Wages; land area from U.S. Census Bureau, County Quick Facts.
4 WI DOA Demographic Services Center; www.doa.state.wi.us/demographics.
5 U.S. Dept. of Commerce, Bureau of Economic Analysis, Personal Income Summary Table CA04; http://www.bea.gov/.
This secondary indicator is given a weight of 2 in accordance with Section 5. B. Secondary Indicators.
6 U.S. Dept. of Commerce, Bureau of Economic Analysis, Personal Income Summary Table CA04; http://www.bea.gov/.
7 Wage values from U.S. Dept. of Commerce, Census Bureau; County Business Patterns.
Thresholds provided by the University of Massachusetts Donahue Institute.


[bookmark: _Ref428259999][bookmark: _Toc431805774]Appendix F. Food Processors’ Secondary Indicators
[bookmark: _Toc431805814]Table 10. Food Processors’ Secondary Indicators
	
	Median Household Income in Thousands of Dollars 1
	Personal Current Transfer Receipts Share of Total Income 2013 2
	Jobs per Square Mile 3
	Population Change 2004-2014 4
	Net Earnings Change 2003-2013 5
(2 points)
	Job Growth 2003-2013 6
	Capital Costs as a % of Payroll 7
(2 points)
	Second-ary Indicator Score

	Adams
	 44.9 
	26.9%
	7
	0.7%
	41.5%
	9.3%
	--
	4

	Ashland
	 38.6 
	26.3%
	8
	-5.3%
	29.7%
	-5.7%
	--
	7

	Barron
	 44.1 
	23.2%
	24
	-1.1%
	32.1%
	-1.1%
	1.57%
	9

	Bayfield
	 44.9 
	25.4%
	3
	-3.3%
	27.5%
	-0.5%
	--
	7

	Brown
	 53.1 
	14.3%
	279
	6.4%
	32.7%
	5.6%
	--
	2

	Buffalo
	 47.4 
	18.0%
	6
	-3.1%
	27.7%
	-10.3%
	--
	7

	Burnett
	 39.6 
	27.5%
	6
	-5.7%
	26.2%
	9.1%
	--
	6

	Calumet
	 65.1 
	10.5%
	39
	12.1%
	61.1%
	3.1%
	--
	2

	Chippewa
	 50.6 
	20.0%
	23
	6.0%
	42.7%
	14.1%
	--
	3

	Clark
	 43.3 
	20.9%
	8
	0.9%
	39.8%
	4.1%
	--
	7

	Columbia
	 57.9 
	15.3%
	27
	4.0%
	37.1%
	7.5%
	0.90%
	4

	Crawford
	 42.2 
	23.1%
	13
	-5.0%
	37.8%
	1.3%
	--
	7

	Dane
	 61.7 
	11.0%
	258
	11.4%
	46.3%
	12.5%
	--
	0

	Dodge
	 53.1 
	17.0%
	39
	1.0%
	38.5%
	4.1%
	--
	5

	Door
	 50.4 
	20.4%
	27
	-3.9%
	32.8%
	0.7%
	--
	7

	Douglas
	 45.4 
	26.6%
	12
	1.1%
	20.7%
	-2.8%
	--
	7

	Dunn
	 48.9 
	19.6%
	19
	5.2%
	46.2%
	5.1%
	--
	3

	Eau Claire
	 48.1 
	17.0%
	86
	4.4%
	42.0%
	8.4%
	--
	2

	Florence
	 48.0 
	25.6%
	2
	-14.7%
	18.2%
	18.1%
	--
	6

	Fond du Lac
	 53.8 
	17.8%
	63
	2.8%
	27.6%
	1.5%
	0.32%
	5

	Forest
	 40.0 
	28.7%
	3
	-9.3%
	30.2%
	-1.6%
	--
	7

	Grant
	 47.0 
	19.0%
	15
	4.1%
	51.7%
	5.4%
	--
	4

	Green
	 55.6 
	15.9%
	26
	4.7%
	46.1%
	6.1%
	--
	1

	Green Lake
	 47.0 
	18.9%
	18
	-1.2%
	33.8%
	-6.2%
	2.36%
	9

	Iowa
	 55.7 
	16.2%
	13
	0.7%
	35.3%
	-3.8%
	--
	5

	Iron
	 39.1 
	27.1%
	2
	-14.9%
	49.8%
	-12.2%
	--
	5

	Jackson
	 44.1 
	19.6%
	8
	4.8%
	42.5%
	1.9%
	--
	4

	Jefferson
	 53.5 
	17.6%
	59
	7.2%
	27.2%
	3.2%
	--
	4

	Juneau
	 45.3 
	24.6%
	12
	5.7%
	37.8%
	4.0%
	--
	6

	Kenosha
	 54.9 
	18.3%
	196
	7.2%
	26.7%
	5.3%
	0.14%
	3

	Kewaunee
	 53.6 
	17.1%
	21
	-1.0%
	37.5%
	2.5%
	--
	5

	La Crosse
	 51.3 
	16.9%
	150
	6.5%
	39.6%
	7.9%
	--
	3

	Lafayette
	 49.1 
	16.3%
	6
	3.7%
	75.2%
	9.8%
	--
	3

	
	Median Household Income in Thousands of Dollars 1
	Personal Current Transfer Receipts Share of Total Income 2013 2
	Jobs per Square Mile 3
	Population Change 2004-2014 4
	Net Earnings Change 2003-2013 5
(2 points)
	Job Growth 2003-2013 6
	Capital Costs as a % of Payroll 7
(2 points)
	Second-ary Indicator Score

	Langlade
	 42.4 
	25.1%
	9
	-6.5%
	26.8%
	0.4%
	--
	7

	Lincoln
	 49.0 
	24.5%
	12
	-4.8%
	16.8%
	-7.9%
	--
	7

	Manitowoc
	 48.9 
	19.2%
	56
	-3.5%
	30.8%
	-0.5%
	--
	6

	Marathon
	53.4
	16.5%
	43
	3.7%
	28.6%
	1.1%
	0.09%
	5

	Marinette
	40.5
	25.3%
	14
	-5.9%
	28.8%
	-0.1%
	--
	7

	Marquette
	46.1
	27.2%
	8
	2.3%
	29.8%
	-2.6%
	--
	7

	Menominee
	33.3
	33.3%
	6
	-8.2%
	43.1%
	14.9%
	--
	4

	Milwaukee
	43.2
	21.7%
	1,967
	1.1%
	23.0%
	-1.2%
	--
	6

	Monroe
	49.8
	19.3%
	22
	6.4%
	48.6%
	9.3%
	0.71%
	3

	Oconto
	51.6
	19.4%
	9
	0.9%
	40.5%
	-3.1%
	--
	5

	Oneida
	45.8
	24.9%
	14
	-4.4%
	14.4%
	-1.2%
	--
	7

	Outagamie
	58.3
	14.2%
	160
	6.6%
	29.3%
	6.9%
	0.14%
	2

	Ozaukee
	75.5
	9.9%
	168
	2.3%
	31.6%
	10.1%
	0.13%
	3

	Pepin
	47.7
	23.3%
	9
	-1.6%
	35.6%
	2.6%
	--
	7

	Pierce
	59.2
	15.7%
	16
	6.5%
	21.8%
	8.0%
	--
	3

	Polk
	48.5
	22.4%
	17
	0.8%
	30.4%
	6.3%
	--
	6

	Portage
	51.0
	17.1%
	40
	2.8%
	33.7%
	4.0%
	0.07%
	6

	Price
	42.6
	27.2%
	4
	-11.3%
	11.1%
	-9.6%
	--
	7

	Racine
	54.1
	18.7%
	218
	1.9%
	15.9%
	-1.9%
	--
	5

	Richland
	45.3
	22.5%
	10
	-0.6%
	44.4%
	5.7%
	--
	4

	Rock
	49.4
	20.1%
	86
	2.9%
	25.3%
	-4.6%
	--
	6

	Rusk
	38.7
	30.7%
	5
	-4.7%
	19.9%
	-13.1%
	--
	7

	St. Croix
	68.4
	12.4%
	43
	18.2%
	49.4%
	21.2%
	--
	1

	Sauk
	52.1
	17.1%
	44
	6.0%
	35.9%
	3.1%
	0.52%
	5

	Sawyer
	39.9
	28.1%
	5
	-2.1%
	28.3%
	1.3%
	--
	7

	Shawano
	46.6
	22.2%
	14
	-0.2%
	33.1%
	2.2%
	--
	7

	Sheboygan
	52.9
	14.7%
	113
	-0.1%
	35.2%
	0.2%
	0.18%
	5

	Taylor
	44.9
	22.0%
	8
	4.3%
	23.3%
	-4.2%
	--
	7

	Trempealeau
	49.1
	19.9%
	19
	5.1%
	47.9%
	11.7%
	--
	3

	Vernon
	45.5
	22.1%
	11
	3.6%
	50.0%
	7.9%
	--
	4

	Vilas
	40.8
	28.0%
	9
	-2.0%
	16.4%
	-8.9%
	--
	7

	Walworth
	54.0
	17.3%
	70
	6.0%
	27.1%
	4.2%
	--
	4

	Washburn
	41.9
	30.3%
	7
	-4.9%
	35.9%
	1.1%
	--
	7

	Washington
	66.2
	15.3%
	121
	7.7%
	38.1%
	8.4%
	--
	2

	Waukesha
	75.9
	10.9%
	417
	5.2%
	37.2%
	5.4%
	--
	2

	Waupaca
	50.8
	22.3%
	27
	-1.3%
	32.5%
	-2.8%
	--
	7

	Waushara
	43.1
	23.6%
	10
	-1.2%
	39.5%
	6.5%
	--
	6

	
	Median Household Income in Thousands of Dollars 1
	Personal Current Transfer Receipts Share of Total Income 2013 2
	Jobs per Square Mile 3
	Population Change 2004-2014 4
	Net Earnings Change 2003-2013 5
(2 points)
	Job Growth 2003-2013 6
	Capital Costs as a % of Payroll 7
(2 points)
	Second-ary Indicator Score

	Winnebago
	51.0
	15.7%
	206
	3.9%
	31.6%
	4.4%
	--
	5

	Wood
	47.7
	19.6%
	53
	-1.7%
	23.9%
	-3.9%
	--
	6

	Threshold
	 U.S. = $53.0 
	  U.S. = 17.1%  
	  WI = 50  
	 ~1/2 U.S = 4.4% 
	U.S = 39.9%
	 ~1/2 U.S = 4.8% 
	1.00%
	 



1 U.S. Dept. of Commerce, Census Bureau, American Community Survey 2009-2013; Table B19013 Inflation-Adjusted Median Household Income.
2 U.S. Dept. of Commerce, Bureau of Economic Analysis, Personal Income Summary Table CA04; http://www.bea.gov/.
3 Jobs from WI DWD Quarterly Census of Employment and Wages; land area from U.S. Census Bureau, County Quick Facts.
4 WI DOA Demographic Services Center; www.doa.state.wi.us/demographics.
5 U.S. Dept. of Commerce, Bureau of Economic Analysis, Personal Income Summary Table CA04; http://www.bea.gov/.
This secondary indicator is given a weight of 2 in accordance with Section 5. B. Secondary Indicators.
6 U.S. Dept. of Commerce, Bureau of Economic Analysis, Personal Income Summary Table CA04; http://www.bea.gov/.
7 Wage values from U.S. Dept. of Commerce, Census Bureau; County Business Patterns.
Thresholds provided by the University of Massachusetts Donahue Institute.

[bookmark: _Ref428172453][bookmark: _Toc431805775]Appendix G. Aquaculture Secondary Indicators
[bookmark: _Toc431805815]Table 11. Acquaculture Secondary Indicators
	
	Median Household Income in Thousands of Dollars 1
	Personal Current Transfer Receipts Share of Total Income 2013 2
	Jobs per Square Mile 3
	Population Change 2004-2014 4
	Net Earnings Change 2003-2013 5
(2 points)
	Job Growth 2003-2013 6
	Capital Costs as a % of Payroll 7
(2 points)
	Second-ary Indicator Score

	Adams
	 44.9 
	26.9%
	7
	0.7%
	41.5%
	9.3%
	--
	4

	Ashland
	 38.6 
	26.3%
	8
	-5.3%
	29.7%
	-5.7%
	--
	7

	Barron
	 44.1 
	23.2%
	24
	-1.1%
	32.1%
	-1.1%
	--
	7

	Bayfield
	 44.9 
	25.4%
	3
	-3.3%
	27.5%
	-0.5%
	--
	7

	Brown
	 53.1 
	14.3%
	279
	6.4%
	32.7%
	5.6%
	--
	2

	Buffalo
	 47.4 
	18.0%
	6
	-3.1%
	27.7%
	-10.3%
	--
	7

	Burnett
	 39.6 
	27.5%
	6
	-5.7%
	26.2%
	9.1%
	--
	6

	Calumet
	 65.1 
	10.5%
	39
	12.1%
	61.1%
	3.1%
	--
	2

	Chippewa
	 50.6 
	20.0%
	23
	6.0%
	42.7%
	14.1%
	--
	3

	Clark
	 43.3 
	20.9%
	8
	0.9%
	39.8%
	4.1%
	--
	7

	Columbia
	 57.9 
	15.3%
	27
	4.0%
	37.1%
	7.5%
	--
	4

	Crawford
	 42.2 
	23.1%
	13
	-5.0%
	37.8%
	1.3%
	--
	7

	Dane
	 61.7 
	11.0%
	258
	11.4%
	46.3%
	12.5%
	0.06%
	0

	Dodge
	 53.1 
	17.0%
	39
	1.0%
	38.5%
	4.1%
	--
	5

	Door
	 50.4 
	20.4%
	27
	-3.9%
	32.8%
	0.7%
	--
	7

	Douglas
	 45.4 
	26.6%
	12
	1.1%
	20.7%
	-2.8%
	1.62%
	9

	Dunn
	 48.9 
	19.6%
	19
	5.2%
	46.2%
	5.1%
	--
	3

	Eau Claire
	 48.1 
	17.0%
	86
	4.4%
	42.0%
	8.4%
	--
	2

	Florence
	 48.0 
	25.6%
	2
	-14.7%
	18.2%
	18.1%
	--
	6

	Fond du Lac
	 53.8 
	17.8%
	63
	2.8%
	27.6%
	1.5%
	--
	5

	Forest
	 40.0 
	28.7%
	3
	-9.3%
	30.2%
	-1.6%
	--
	7

	Grant
	 47.0 
	19.0%
	15
	4.1%
	51.7%
	5.4%
	--
	4

	Green
	 55.6 
	15.9%
	26
	4.7%
	46.1%
	6.1%
	--
	1

	Green Lake
	 47.0 
	18.9%
	18
	-1.2%
	33.8%
	-6.2%
	--
	7

	Iowa
	 55.7 
	16.2%
	13
	0.7%
	35.3%
	-3.8%
	--
	5

	Iron
	 39.1 
	27.1%
	2
	-14.9%
	49.8%
	-12.2%
	--
	5

	Jackson
	 44.1 
	19.6%
	8
	4.8%
	42.5%
	1.9%
	--
	4

	Jefferson
	 53.5 
	17.6%
	59
	7.2%
	27.2%
	3.2%
	0.85%
	4

	Juneau
	 45.3 
	24.6%
	12
	5.7%
	37.8%
	4.0%
	--
	6

	Kenosha
	 54.9 
	18.3%
	196
	7.2%
	26.7%
	5.3%
	--
	3

	Kewaunee
	 53.6 
	17.1%
	21
	-1.0%
	37.5%
	2.5%
	--
	5

	La Crosse
	 51.3 
	16.9%
	150
	6.5%
	39.6%
	7.9%
	--
	3

	
	Median Household Income in Thousands of Dollars 1
	Personal Current Transfer Receipts Share of Total Income 2013 2
	Jobs per Square Mile 3
	Population Change 2004-2014 4
	Net Earnings Change 2003-2013 5
(2 points)
	Job Growth 2003-2013 6
	Capital Costs as a % of Payroll 7
(2 points)
	Second-ary Indicator Score

	Lafayette
	 49.1 
	16.3%
	6
	3.7%
	75.2%
	9.8%
	--
	3

	Langlade
	 42.4 
	25.1%
	9
	-6.5%
	26.8%
	0.4%
	--
	7

	Lincoln
	 49.0 
	24.5%
	12
	-4.8%
	16.8%
	-7.9%
	--
	7

	Manitowoc
	 48.9 
	19.2%
	56
	-3.5%
	30.8%
	-0.5%
	--
	6

	Marathon
	53.4
	16.5%
	43
	3.7%
	28.6%
	1.1%
	--
	5

	Marinette
	40.5
	25.3%
	14
	-5.9%
	28.8%
	-0.1%
	1.20%
	9

	Marquette
	46.1
	27.2%
	8
	2.3%
	29.8%
	-2.6%
	--
	7

	Menominee
	33.3
	33.3%
	6
	-8.2%
	43.1%
	14.9%
	--
	4

	Milwaukee
	43.2
	21.7%
	1,967
	1.1%
	23.0%
	-1.2%
	0.01%
	6

	Monroe
	49.8
	19.3%
	22
	6.4%
	48.6%
	9.3%
	--
	3

	Oconto
	51.6
	19.4%
	9
	0.9%
	40.5%
	-3.1%
	--
	5

	Oneida
	45.8
	24.9%
	14
	-4.4%
	14.4%
	-1.2%
	0.61%
	7

	Outagamie
	58.3
	14.2%
	160
	6.6%
	29.3%
	6.9%
	--
	2

	Ozaukee
	75.5
	9.9%
	168
	2.3%
	31.6%
	10.1%
	--
	3

	Pepin
	47.7
	23.3%
	9
	-1.6%
	35.6%
	2.6%
	--
	7

	Pierce
	59.2
	15.7%
	16
	6.5%
	21.8%
	8.0%
	--
	3

	Polk
	48.5
	22.4%
	17
	0.8%
	30.4%
	6.3%
	0.68%
	6

	Portage
	51.0
	17.1%
	40
	2.8%
	33.7%
	4.0%
	--
	6

	Price
	42.6
	27.2%
	4
	-11.3%
	11.1%
	-9.6%
	--
	7

	Racine
	54.1
	18.7%
	218
	1.9%
	15.9%
	-1.9%
	--
	5

	Richland
	45.3
	22.5%
	10
	-0.6%
	44.4%
	5.7%
	--
	4

	Rock
	49.4
	20.1%
	86
	2.9%
	25.3%
	-4.6%
	--
	6

	Rusk
	38.7
	30.7%
	5
	-4.7%
	19.9%
	-13.1%
	--
	7

	St. Croix
	68.4
	12.4%
	43
	18.2%
	49.4%
	21.2%
	--
	1

	Sauk
	52.1
	17.1%
	44
	6.0%
	35.9%
	3.1%
	--
	5

	Sawyer
	39.9
	28.1%
	5
	-2.1%
	28.3%
	1.3%
	--
	7

	Shawano
	46.6
	22.2%
	14
	-0.2%
	33.1%
	2.2%
	--
	7

	Sheboygan
	52.9
	14.7%
	113
	-0.1%
	35.2%
	0.2%
	0.28%
	5

	Taylor
	44.9
	22.0%
	8
	4.3%
	23.3%
	-4.2%
	--
	7

	Trempealeau
	49.1
	19.9%
	19
	5.1%
	47.9%
	11.7%
	--
	3

	Vernon
	45.5
	22.1%
	11
	3.6%
	50.0%
	7.9%
	--
	4

	Vilas
	40.8
	28.0%
	9
	-2.0%
	16.4%
	-8.9%
	--
	7

	Walworth
	54.0
	17.3%
	70
	6.0%
	27.1%
	4.2%
	--
	4

	Washburn
	41.9
	30.3%
	7
	-4.9%
	35.9%
	1.1%
	--
	7

	Washington
	66.2
	15.3%
	121
	7.7%
	38.1%
	8.4%
	--
	2

	Waukesha
	75.9
	10.9%
	417
	5.2%
	37.2%
	5.4%
	--
	2

	
	Median Household Income in Thousands of Dollars 1
	Personal Current Transfer Receipts Share of Total Income 2013 2
	Jobs per Square Mile 3
	Population Change 2004-2014 4
	Net Earnings Change 2003-2013 5
(2 points)
	Job Growth 2003-2013 6
	Capital Costs as a % of Payroll 7
(2 points)
	Second-ary Indicator Score

	Waupaca
	50.8
	22.3%
	27
	-1.3%
	32.5%
	-2.8%
	--
	7

	Waushara
	43.1
	23.6%
	10
	-1.2%
	39.5%
	6.5%
	6.31%
	8

	Winnebago
	51.0
	15.7%
	206
	3.9%
	31.6%
	4.4%
	--
	5

	Wood
	47.7
	19.6%
	53
	-1.7%
	23.9%
	-3.9%
	--
	6

	Threshold
	 U.S. = $53.0 
	  U.S. = 17.1%  
	  WI = 50  
	 ~1/2 U.S = 4.4% 
	U.S = 39.9%
	 ~1/2 U.S = 4.8% 
	1.00%
	 



1 U.S. Dept. of Commerce, Census Bureau, American Community Survey 2009-2013; Table B19013 Inflation-Adjusted Median Household Income.
2 U.S. Dept. of Commerce, Bureau of Economic Analysis, Personal Income Summary Table CA04; http://www.bea.gov/.
3 Jobs from WI DWD Quarterly Census of Employment and Wages; land area from U.S. Census Bureau, County Quick Facts.
4 WI DOA Demographic Services Center; www.doa.state.wi.us/demographics.
5 U.S. Dept. of Commerce, Bureau of Economic Analysis, Personal Income Summary Table CA04; http://www.bea.gov/.
This secondary indicator is given a weight of 2 in accordance with Section 5. B. Secondary Indicators.
6 U.S. Dept. of Commerce, Bureau of Economic Analysis, Personal Income Summary Table CA04; http://www.bea.gov/.
7 Wage values from U.S. Dept. of Commerce, Census Bureau; County Business Patterns.
Thresholds provided by the University of Massachusetts Donahue Institute.


[bookmark: _Ref428442503][bookmark: _Toc431805776]Appendix H. Paper Industry Secondary Indicators
[bookmark: _Toc431805816]Table 12 Paper Industry Secondary Indicators
	
	Median Household Income in Thousands of Dollars 1
	Personal Current Transfer Receipts Share of Total Income 2013 2
	Jobs per Square Mile 3
	Population Change 2004-2014 4
	Net Earnings Change 2003-2013 5
(2 points)
	Job Growth 2003-2013 6
	Capital Costs as a % of Payroll 7
(2 points)
	Second-ary Indicator Score

	Adams
	 44.9 
	26.9%
	7
	0.7%
	41.5%
	9.3%
	--
	4

	Ashland
	 38.6 
	26.3%
	8
	-5.3%
	29.7%
	-5.7%
	--
	7

	Barron
	 44.1 
	23.2%
	24
	-1.1%
	32.1%
	-1.1%
	--
	7

	Bayfield
	 44.9 
	25.4%
	3
	-3.3%
	27.5%
	-0.5%
	--
	7

	Brown
	 53.1 
	14.3%
	279
	6.4%
	32.7%
	5.6%
	1.19%
	4

	Buffalo
	 47.4 
	18.0%
	6
	-3.1%
	27.7%
	-10.3%
	--
	7

	Burnett
	 39.6 
	27.5%
	6
	-5.7%
	26.2%
	9.1%
	--
	6

	Calumet
	 65.1 
	10.5%
	39
	12.1%
	61.1%
	3.1%
	--
	2

	Chippewa
	 50.6 
	20.0%
	23
	6.0%
	42.7%
	14.1%
	--
	3

	Clark
	 43.3 
	20.9%
	8
	0.9%
	39.8%
	4.1%
	--
	7

	Columbia
	 57.9 
	15.3%
	27
	4.0%
	37.1%
	7.5%
	--
	4

	Crawford
	 42.2 
	23.1%
	13
	-5.0%
	37.8%
	1.3%
	--
	7

	Dane
	 61.7 
	11.0%
	258
	11.4%
	46.3%
	12.5%
	--
	0

	Dodge
	 53.1 
	17.0%
	39
	1.0%
	38.5%
	4.1%
	--
	5

	Door
	 50.4 
	20.4%
	27
	-3.9%
	32.8%
	0.7%
	--
	7

	Douglas
	 45.4 
	26.6%
	12
	1.1%
	20.7%
	-2.8%
	--
	7

	Dunn
	 48.9 
	19.6%
	19
	5.2%
	46.2%
	5.1%
	--
	3

	Eau Claire
	 48.1 
	17.0%
	86
	4.4%
	42.0%
	8.4%
	0.56%
	2

	Florence
	 48.0 
	25.6%
	2
	-14.7%
	18.2%
	18.1%
	--
	6

	Fond du Lac
	 53.8 
	17.8%
	63
	2.8%
	27.6%
	1.5%
	--
	5

	Forest
	 40.0 
	28.7%
	3
	-9.3%
	30.2%
	-1.6%
	--
	7

	Grant
	 47.0 
	19.0%
	15
	4.1%
	51.7%
	5.4%
	--
	4

	Green
	 55.6 
	15.9%
	26
	4.7%
	46.1%
	6.1%
	--
	1

	Green Lake
	 47.0 
	18.9%
	18
	-1.2%
	33.8%
	-6.2%
	--
	7

	Iowa
	 55.7 
	16.2%
	13
	0.7%
	35.3%
	-3.8%
	--
	5

	Iron
	 39.1 
	27.1%
	2
	-14.9%
	49.8%
	-12.2%
	--
	5

	Jackson
	 44.1 
	19.6%
	8
	4.8%
	42.5%
	1.9%
	--
	4

	Jefferson
	 53.5 
	17.6%
	59
	7.2%
	27.2%
	3.2%
	--
	4

	Juneau
	 45.3 
	24.6%
	12
	5.7%
	37.8%
	4.0%
	--
	6

	Kenosha
	 54.9 
	18.3%
	196
	7.2%
	26.7%
	5.3%
	--
	3

	Kewaunee
	 53.6 
	17.1%
	21
	-1.0%
	37.5%
	2.5%
	--
	5

	La Crosse
	 51.3 
	16.9%
	150
	6.5%
	39.6%
	7.9%
	--
	3

	
	Median Household Income in Thousands of Dollars 1
	Personal Current Transfer Receipts Share of Total Income 2013 2
	Jobs per Square Mile 3
	Population Change 2004-2014 4
	Net Earnings Change 2003-2013 5
(2 points)
	Job Growth 2003-2013 6
	Capital Costs as a % of Payroll 7
(2 points)
	Second-ary Indicator Score

	Lafayette
	 49.1 
	16.3%
	6
	3.7%
	75.2%
	9.8%
	--
	3

	Langlade
	 42.4 
	25.1%
	9
	-6.5%
	26.8%
	0.4%
	--
	7

	Lincoln
	 49.0 
	24.5%
	12
	-4.8%
	16.8%
	-7.9%
	--
	7

	Manitowoc
	 48.9 
	19.2%
	56
	-3.5%
	30.8%
	-0.5%
	--
	6

	Marathon
	53.4
	16.5%
	43
	3.7%
	28.6%
	1.1%
	1.19%
	7

	Marinette
	40.5
	25.3%
	14
	-5.9%
	28.8%
	-0.1%
	--
	7

	Marquette
	46.1
	27.2%
	8
	2.3%
	29.8%
	-2.6%
	--
	7

	Menominee
	33.3
	33.3%
	6
	-8.2%
	43.1%
	14.9%
	--
	4

	Milwaukee
	43.2
	21.7%
	1,967
	1.1%
	23.0%
	-1.2%
	--
	6

	Monroe
	49.8
	19.3%
	22
	6.4%
	48.6%
	9.3%
	--
	3

	Oconto
	51.6
	19.4%
	9
	0.9%
	40.5%
	-3.1%
	--
	5

	Oneida
	45.8
	24.9%
	14
	-4.4%
	14.4%
	-1.2%
	5.18%
	9

	Outagamie
	58.3
	14.2%
	160
	6.6%
	29.3%
	6.9%
	1.58%
	4

	Ozaukee
	75.5
	9.9%
	168
	2.3%
	31.6%
	10.1%
	--
	3

	Pepin
	47.7
	23.3%
	9
	-1.6%
	35.6%
	2.6%
	--
	7

	Pierce
	59.2
	15.7%
	16
	6.5%
	21.8%
	8.0%
	--
	3

	Polk
	48.5
	22.4%
	17
	0.8%
	30.4%
	6.3%
	--
	6

	Portage
	51.0
	17.1%
	40
	2.8%
	33.7%
	4.0%
	1.76%
	8

	Price
	42.6
	27.2%
	4
	-11.3%
	11.1%
	-9.6%
	--
	7

	Racine
	54.1
	18.7%
	218
	1.9%
	15.9%
	-1.9%
	--
	5

	Richland
	45.3
	22.5%
	10
	-0.6%
	44.4%
	5.7%
	--
	4

	Rock
	49.4
	20.1%
	86
	2.9%
	25.3%
	-4.6%
	--
	6

	Rusk
	38.7
	30.7%
	5
	-4.7%
	19.9%
	-13.1%
	--
	7

	St. Croix
	68.4
	12.4%
	43
	18.2%
	49.4%
	21.2%
	--
	1

	Sauk
	52.1
	17.1%
	44
	6.0%
	35.9%
	3.1%
	--
	5

	Sawyer
	39.9
	28.1%
	5
	-2.1%
	28.3%
	1.3%
	--
	7

	Shawano
	46.6
	22.2%
	14
	-0.2%
	33.1%
	2.2%
	3.72%
	9

	Sheboygan
	52.9
	14.7%
	113
	-0.1%
	35.2%
	0.2%
	--
	5

	Taylor
	44.9
	22.0%
	8
	4.3%
	23.3%
	-4.2%
	--
	7

	Trempealeau
	49.1
	19.9%
	19
	5.1%
	47.9%
	11.7%
	--
	3

	Vernon
	45.5
	22.1%
	11
	3.6%
	50.0%
	7.9%
	--
	4

	Vilas
	40.8
	28.0%
	9
	-2.0%
	16.4%
	-8.9%
	--
	7

	Walworth
	54.0
	17.3%
	70
	6.0%
	27.1%
	4.2%
	--
	4

	Washburn
	41.9
	30.3%
	7
	-4.9%
	35.9%
	1.1%
	--
	7

	Washington
	66.2
	15.3%
	121
	7.7%
	38.1%
	8.4%
	--
	2

	Waukesha
	75.9
	10.9%
	417
	5.2%
	37.2%
	5.4%
	--
	2

	Waupaca
	50.8
	22.3%
	27
	-1.3%
	32.5%
	-2.8%
	--
	7

	Waushara
	43.1
	23.6%
	10
	-1.2%
	39.5%
	6.5%
	--
	6

	
	Median Household Income in Thousands of Dollars 1
	Personal Current Transfer Receipts Share of Total Income 2013 2
	Jobs per Square Mile 3
	Population Change 2004-2014 4
	Net Earnings Change 2003-2013 5
(2 points)
	Job Growth 2003-2013 6
	Capital Costs as a % of Payroll 7
(2 points)
	Second-ary Indicator Score

	Winnebago
	51.0
	15.7%
	206
	3.9%
	31.6%
	4.4%
	1.02%
	7

	Wood
	47.7
	19.6%
	53
	-1.7%
	23.9%
	-3.9%
	4.71%
	8

	Threshold
	 U.S. = $53.0 
	  U.S. = 17.1%  
	  WI = 50  
	 ~1/2 U.S = 4.4% 
	U.S = 39.9%
	 ~1/2 U.S = 4.8% 
	1.00%
	 



1 U.S. Dept. of Commerce, Census Bureau, American Community Survey 2009-2013; Table B19013 Inflation-Adjusted Median Household Income.
2 U.S. Dept. of Commerce, Bureau of Economic Analysis, Personal Income Summary Table CA04; http://www.bea.gov/.
3 Jobs from WI DWD Quarterly Census of Employment and Wages; land area from U.S. Census Bureau, County Quick Facts.
4 WI DOA Demographic Services Center; www.doa.state.wi.us/demographics.
5 U.S. Dept. of Commerce, Bureau of Economic Analysis, Personal Income Summary Table CA04; http://www.bea.gov/.
This secondary indicator is given a weight of 2 in accordance with Section 5. B. Secondary Indicators.
6 U.S. Dept. of Commerce, Bureau of Economic Analysis, Personal Income Summary Table CA04; http://www.bea.gov/.
7 Wage values from U.S. Dept. of Commerce, Census Bureau; County Business Patterns.
Thresholds provided by the University of Massachusetts Donahue Institute.



[bookmark: _Ref431273649][bookmark: _Ref431276831][bookmark: _Ref431276832][bookmark: _Toc431805777][bookmark: _Ref428171425]Appendix I. Primary Screener Thresholds for Industrial Dischargers
Table 13 below provides the thresholds for determining if a specific industry is in the top 75% of dischargers incurring costs within their category. This is one of two primary screeners that can be used to justify the substantial impacts of individual industries to qualify for the MDV.  The other primary screening metric for industries is based on the geographic distribution of compliance costs within each category. Specifically, an industry must be located in a county that is within the top 75% of counties incurring costs for that category in order to meet this primary screener. The counties that meet this threshold for each category are provided in Table 14.  
These values will be re-evaluated to determine if updates are needed based on new information gathered during the triennial standards review process.
[bookmark: _Ref427153479][bookmark: _Toc431805817]Table 13. Industrial primary screener thresholds based on 75th percentile of discharges incurring costs within each category.
	Industrial Category
	75% Threshold for Discharges 

	Cheese Manufacturing
	$1,510,000

	Food Processing
	$1,890,000

	Paper
	$11,200,000

	Aquaculture
	$2,600,000

	NCCW
	$1,350,000

	Other Industrial Discharges
	$959,000



[bookmark: _Ref427154809][bookmark: _Toc431805818]Table 14. Industrial primary screener thresholds based on 75th percentile of counties incurring costs within each category.
	
	Cheese Manufacturing
	Food Processing
	Paper
	Aquaculture
	NCCW
	Other Industrial Discharges

	 Adams 
	
	
	
	
	
	

	 Ashland 
	
	
	
	
	
	

	 Barron 
	
	X
	
	
	
	

	 Bayfield 
	
	
	
	
	
	

	 Brown 
	
	
	X
	
	X
	

	 Buffalo 
	
	
	
	
	
	

	 Burnett 
	
	
	
	
	
	

	 Calumet 
	X
	
	
	
	
	X

	 Chippewa 
	
	
	
	
	X
	X

	 Clark 
	X
	
	
	
	
	

	 Columbia 
	
	X
	
	
	X
	

	 Crawford 
	
	
	
	
	
	

	 Dane 
	
	
	
	X
	X
	X

	 Dodge 
	
	
	
	
	
	

	 Door 
	
	
	
	
	
	

	 Douglas 
	
	
	
	X
	
	X

	 Dunn 
	
	
	
	
	
	

	 Eau Claire 
	
	
	
	
	
	

	 Florence 
	
	
	
	
	
	

	 Fond du Lac 
	
	X
	
	
	X
	

	 Forest 
	
	
	
	
	
	

	 Grant 
	X
	
	
	
	X
	

	 Green 
	X
	
	
	
	X
	

	 Green Lake 
	
	X
	
	
	
	

	 Iowa 
	
	
	
	
	
	

	 Iron 
	
	
	
	
	
	

	 Jackson 
	
	
	
	
	
	

	 Jefferson 
	
	
	
	X
	X
	X

	 Juneau 
	
	
	
	
	
	

	 Kenosha 
	
	X
	
	
	
	

	 Kewaunee 
	
	
	
	
	
	

	 La Crosse 
	
	
	
	
	X
	X

	 Lafayette 
	X
	
	
	
	
	

	 Langlade 
	
	
	
	
	X
	

	 Lincoln 
	
	
	
	
	
	

	 Manitowoc 
	
	
	
	
	
	

	 Marathon 
	X
	
	X
	
	
	

	 Marinette 
	
	
	
	X
	
	X

	 Marquette 
	
	
	
	
	
	

	 Menominee 
	
	
	
	
	
	

	 Milwaukee 
	
	
	
	
	X
	X

	 Monroe 
	
	X
	
	
	X
	

	 Oconto 
	X
	
	
	
	X
	

	 Oneida 
	
	
	X
	X
	
	

	 Outagamie 
	
	X
	X
	
	X
	

	 Ozaukee 
	
	
	
	
	X
	

	 Pepin 
	
	
	
	
	
	

	 Pierce 
	
	
	
	
	
	

	 Polk 
	
	
	
	
	X
	

	 Portage 
	
	
	X
	
	
	

	 Price 
	
	
	
	
	
	

	 Racine 
	
	
	
	
	
	

	 Richland 
	X
	
	
	
	X
	

	 Rock 
	
	
	
	
	
	

	 Rusk 
	
	
	
	
	
	

	 St. Croix 
	
	
	
	
	X
	

	 Sauk 
	
	X
	
	
	X
	X

	 Sawyer 
	
	
	
	
	
	

	 Shawano 
	
	
	
	
	
	

	 Sheboygan 
	X
	X
	
	X
	X
	

	 Taylor 
	X
	
	
	
	
	

	 Trempealeau 
	
	
	
	
	X
	

	 Vernon 
	
	
	
	
	
	

	 Vilas 
	
	
	
	
	
	

	 Walworth 
	
	
	
	
	
	

	 Washburn 
	
	
	
	
	
	

	 Washington 
	X
	
	
	
	
	X

	 Waukesha 
	
	
	
	
	
	

	 Waupaca 
	
	
	
	
	X
	

	 Waushara 
	
	
	
	X
	
	

	 Winnebago 
	
	
	X
	
	
	

	 Wood 
	X
	
	X
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All permit holders


Process WW


NCCW/low-strength WW


Power Plants (24)


NCCW, NCCW/COW (84)


Municipal


Industrial


Lagoon
(126)


Mechanical
(395)


Paper
(24)


Other


Aquaculture (17)


Cheese 
(32)


Other


Food Processors
(15)


Other
(38)


















































Less restrictive WQBEL (>0.5-1 mg/L)


Treatment Technology: Multi-point metal salt additions


Intermediate WQBELs (>0.1-0.5 mg/L)


Treatment Technology: Multi-point metal salt additions with sand filtration


Restrictive WQBELs (<0.1 mg/L)


Treatment Technology: Multi-point chemical precipitation with clarification and dual-stage sand filtration













Permit Term 1


0.8 mg/L , expressed as a monthly average


Permit Term 2


0.6 mg/L , expressed as a monthly average


Permit Term 3


0.5 mg/L , expressed as a monthly average


Permit Term 4


MDV concludes


TP WQBEL included in WPDES permit











WQBELs Not Needed	WQBELs Needed:	WQBELs Needed: Water Supply	WQBELs Needed: Additives	WQBELs Needed: Other	0.48987854251012147	0.42712550607287464	7.2874493927125528E-2	1.0121457489878546E-2	Paper Mills	Municipal WWTF	Power plants	Cheese	Food processors	Aquaculture	Other	18	14	21	7	6	8	7	Categories of Facilities
Number of Facilities
WQBELs Not Needed	WQBELs Needed: 1 outfall location	WQBELs Needed: Multiple outfall locations	WQBELs Needed: Full effluent stream	0.37500000000000011	0.25	0.16666666666666666	0.20833333333333343	0	0.5	2	6	9	10	5.8	3.5	2.8	2.7	Facility Design Flow (MGD) 
Compliance Costs ($)
Distribution of Compliance Costs Across Paper Mills (300 mg/L)
0	<	5	5-10	10-15	15-20	20-25	25-30	30-35	35-40	40-45	7	1	3	3	2	4	1	1	1	1	Compliance cost ($1,00,000/facility)
Number of Facilities
Distribution of Compliance Costs Across Cheese Makers
0	<	1	1-2	2-3	3-4	4-5	5-6	6-7	4	6	5	6	6	3	1	1	Compliance cost ($1,00,000/facility)
Number of Facilities
Distribution of Compliance Costs Across Aquaculture Category
0	1-2	2-3	5-6	7-8	8-9	7	1	3	1	4	1	Compliance cost ($1,00,000/facility)
Number of Facilities
Distribution of Compliance Costs Across Food Processors
0	>	1	1-2	2-3	3-4	4-5	5-6	6-7	1	2	2	4	1	2	2	1	Compliance cost ($1,00,000/facility)
Number of Facilities
Distribution of Compliance Costs Across Power
Number of Facilities	0	<	1	1-2	2-3	3-4	5-6	7-8	12-13	122-523	9	4	2	1	2	1	1	1	3	Compliance Cost ($1,000,000/facility)
Number of Facilities
Distribution of Compliance Costs Across NCCW Category
0	<	1	1-2	2-3	3-4	4-5	5-6	7-8	21-22	23-24	29-30	24	7	19	11	10	3	5	1	1	1	1	Compliance cost ($1,00,000/facility)
Number of Facilities
Distribution of Compliance Costs Across the Other Category
0	<	1	1-2	2-3	3-4	4-5	5-6	7-8	8-9	10-11	14	8	2	2	4	2	2	1	2	1	Compliance cost ($1,00,000/facility)
Number of Facilities
Distribution of Compliance Costs Across Municipal WWTFs
0	<	1	1-2	2-3	3-4	4-5	5-6	6-7	7-8	8-9	9-10	10-11	11-12	12-13	17-18	18-21	24-27	29-34	40-105	96	82	124	76	52	25	8	14	11	5	3	4	4	4	3	2	2	2	4	Compliance cost ($1,00,000/facility)
Number of Facilities
Sales	<	 1%	≥ 1% and 	<	 2%	≥ 2% and 	<	 3%	≥ 3%	0.02	0.37	0.39	0.22	Cost Distribution Among Food Processors
201073.17514743519	520242.94818551675	710602.08390742156	1750412.6993600074	1938686.5746517223	2051526.2327238987	2152995.5410428266	2220031.2621687907	2478157.1896853363	3445418.7671523863	3803279.5683053015	4593517.0252817106	4908190.1312137125	5229054.0808791416	5600059.1241198257	6616712.9604154769	Individual Facility Rank Order
Compliance Cost/Facility
Cost Distribution Among Cheese Manufactures
132097.1743089575	176044.60580263718	363950.4814788996	382173.71341720904	425782.58528299071	817204.59969716228	1242067.2829472127	1605593.7460934278	1675511.0084820567	1720782.8124265163	1750412.6993600074	2505441.7909902632	2585830.7531545879	2622630.928481244	2730147.5977080478	2841193.7332755891	2948098.7363996347	3114422.8010923914	3169463.217033885	3340316.6060646982	3444508.0247471626	3490403.7640441353	3551925.1141066845	4411465.1989305755	4706256.6311295805	4881115.7082723808	5411261.2548114555	6486524.2687573144	Individual Facility Rank Order
Compliance Cost/Facility
Wisconsin GDP	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	156447	164363	174386	182603	188703	196028	205084	217319	227407	237020	244426	245277	245898	254242	263076	272086	282486	U.S. GDP	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	8548796	9030244	9606777	10230462	10565069	10918961	11447447	12208689	13023633	13782387	14401421	14636247	14328006	14862637	15431583	16141152	16701415	Year

Gross Domestic Product (millions of 2013 dollars)
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Russell Rasmussen, Administrator

Division of Water

‘Wisconsin Department of Natural Resources
P.0. Box 7921

Madison, Wisconsin 53707-7921

Dear Mr. Rasmussen:

Recently, questions have arisen in discussions between our agencies as to whether water quality
based effluent limitations for phosphorus would be required in National Pollutant Discharge
Elimination System permits for discharges of once-through non-contact cooling water from
power plants, where the power plant is not adding phosphorus to the cooling water.

‘While resolution of these questions would depend upon the unique factual circumstances
involved with any specific permittee at issue, U.S. Environmental Protection Agency regulations
recognize that a permitting authority could determine that there is no reasonable pofential for a
discharge to cause or contribute to an exceedance of water quality criteria in these situations —
and so a limit would not be required for the specific pollutant at issue — if the conditians in
Paragraph D.3 in Procedure 5 in Appendix F to 40 C.F.R. Part 132 are met. Although those
regulations pertain to discharges of certain pollutants into the Great Lakes System, EPA belicves
that a permitting authority could similarly determine that, when those conditions are met, there is
not reasonable potential with respect to discharges of other pollutants within the Great Lakes
System or discharges of any pollutant outside of the Great Lakes System

Paragraph D.3.b.iv in Procedure 5 provides that one of the conditions o support a no reasonable
potential determination s that:

“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 @ mixing zone is not allowed, as compared t0 the pollutant
concentration in the intake water, unless the increased concentration does not
cause or contribute to an excursion above any applicable water quality standard.

RecyclodRocyclable P i Vogesto i ased ks o 1005 Recyciod Papr 100% Post Corumar,




image20.png
‘With regard to this condition, EPA explained on page 378 of the Supplemental Information
Document that was prepared in support of EPA’s adoption of the Water Quality Guidance for
the Great Lakes System (Guidance) at 40 C.F.R. Part 132 that:

As with the other conditions, the final Guidance does not establish how "no
increased concentration" should be determined and leaves this to the discretion of
the permitting authority. Language has been added to the final Guidance o
clarify that the permitting authority has this discretion. As a general rule,
increases in concentration can be determined easily by comparing measurements
of intake levels of the pollutants with those in the effluent to determine whether
there is any statistically significant difference. ‘This approach can incorporate.
principles of averaging (provided, of course that the averaging period is
appropriate for the circumstances) and also can have the end result of accounting.
for relatively insigaificant mass increases or "slight" increases due to evaporation
where such differences are not statistically significant. In addition, increases due
{0 evaporation that cannot be measured or are not staistically significant, as
discussed below, adequately account for "insignificant” increases due to
evaporation.

Consequently, we believe that the Wisconsin Department of Natural Resources could
appropriately determine for some discharges of once-through non-contact cooling water from
power plants that water quality based cffluent limitations are not necessary for phosphorus;
particularly where the facility utlizes a completely “piped” cooling system.

If you have any questions about this letter, please contact Sean Ramach, of my staff, at (312)
886-5284 or ramach.sean@epa.gov.

Sincerely,

wlia b Hypi—

Tinka G. Hyde
Director, Water Division

Susan Sylvester, WDNR
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