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Dear Messrs. Stevens and Williams:

As you know, our Firm represents Golden Sands Dairy, LLC (GSD) in conjunction with
applications for certain permits and approvals concerning the GSD Project to be constructed in

the Town of Saratoga in Wood County, Wisconsin. The GSD Project is the subject of an
Environmental Impact Statement (EIS) being developed by the Department as it processes

GSD's permit applications. In addition to the permit applications, GSD has filed with the

Department an Environmental Impact Report (EIR) and various addenda, including an
addendum filed herewith attached as Attachment A. We write to transmit that further addendum

and to respond to certain questions recently raised as the Department proceeds through the

preparation of its Draft EIS.

I. Background

The Wisconsin Department of Natural Resources ("WDNR" or the "Department") required that a

model of estimated potential nitrate leaching to groundwater from the conversion of existing pine
plantation lands to irrigated agriculture lands receiving nutrient applications be prepared in
conjunction with the Environmental Impact Report (EIR) submitted by GSD concerning the GSD
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Project. The EIR presented a model (App. E)' which noted the limitations of the state of the

science applicable to such a task and concluded that the model results are uncertain.

Additionally, the model contained a number of overly conservative assumptions2 that likely

biased the results tending to show greater nitrogen losses than what would actually be

reasonably anticipated in practice over the lift of the project.

Specifically, the following appears in Sec. 2.3.2.3.1 of the EIR:

The state-of-the-science is that, due to a significant dearth of reliable data

depicting the rates of complex processes in sandy soils, a reliable, accurate

estimate of nitrogen loss to groundwater beneath the GSD Agricultural Crop

Fields after conversion from pine plantation to vegetable and forage crops cannot

be made using available methods. Although nitrogen models do exist, their

application here does not result in reliable or accurate estimations.

The Nitrate Groundwater Model (model) was run for 50 years, but calculated nitrate

concentrations in groundwater reached steady state conditions after approximately 20 years.

Without accounting for the factors that would very likely result in lower predicted N levels3, the

model predicted that 20 years following conversion of pine plantation lands and continuous

nutrient applications associated with irrigated agriculture and the planned crop rotation, the

water that infiltrates immediately beneath the rooting zone of the plants in the most likely

scenario could have nitrates measuring between 5 and 8 ppm and further predicted the impacts

on a hypothetical private well located 300 feet from the edge of the crops as most likely having a

potential to detect nitrates in well water of 3 to 4 ppm. Because these results suggest the

possibility, albeit speculative, of an impact to groundwater quality that results in the attainment

or exceedance of a groundwater preventive action limit for nitrate as N (Wis. Admin. Code ch.

140, Table 1), at some point, WDNR has requested the applicant address the impacts of this

model on proposed permitting decisions.4

' As noted, a further Addendum to Appendix E which, among other things, analyzes the first five years of

the project's Nutrient Management Plan (NMP) is at Attachment A.

2 The model included a number of conservative assumptions which tend to overstate the impacts of the

project. Some of those conservative assumptions include: (i) no adjustment was made for the likely soil

storage of N applied as manure upon startup of manure applications; (ii) an incomplete adjustment for N

losses via volatilization was made; (iii) no credit is taken for improvement in nitrogen use efficiency (NUE)

over the duration of the 50-year model even though NUE over time has been documented by USDA's

National Agricultural Statistics Survey; (iv) the model makes no adjustment for the occurrence of

denitrification; and, (v) the model accounts for but takes no "credit" as background for the existing

estimated average of 1.6 #/acre/year of N in "background" irrigation water to be applied to the crop.

3 See footnote 2, above.
4 As was noted repeatedly in the EIR, given the inherent uncertainty of and numerous conservative

assumptions contained in tt7e r7~~del, it is inappropriate to use the model outcomes for any other purpose

than information of the range of potential, though certainly not certain, impacts of the project pursuant to

michaelbest.com



MICHAEL BEST
& FRIEDRICN LLP

Patrick K. Stevens
Quinn L. Williams
August 2, 2016
Page 3

Set forth below is the analysis of the regulatory standards applicable to this question. WDNR

may not deny or condition GSD's permit application based on the results of the model, so long

as GSD's nutrient management plan complies with the applicable best management practices

set forth in Wis. Admin. Code ch. NR 243 (which implements the mandates of Wis. Stat. ch.

283) and without regard to the speculation resulting from use of a predictive model. In short,

WDNR is authorized to impose the nutrient management standards contained in Wis. Admin.

Code Ch. NR 243 to protect groundwater, and not more. That section of the code, and the

statutory authorization that underpins it, represent the state's balancing of the public interest in

protecting groundwater and responsibly authorizing rural development. Beyond these explicit

standards, the applicant may agree to voluntarily implement more protective nutrient

management conditions and practices through private, enforceable agreements to protect

groundwater resources. Those matters can be discussed further between the Department and

the applicant.

II. Analysis

a. DNR must base permitting decisions on scientifically reliable, substantial

evidence, and not on models whose predictions are so wide ranging that they are

of no valid use.

Wis. Stat. ch. 227 instructs that courts reviewing WDNR decisions shall "set aside

agency action or remand the case to the agency if it finds that the agency's action

depends on any finding of fact that is not supported by substantial evidence in the

record." Wis. Stat. § 227.57(6). The applicable "substantial evidence test" asks whether

"a reasonable man, acting reasonably" could have found reliance on the N loss modeling

reasonable given the record evidence. Holtz &Krause, Inc. v. DNR, 85 Wis. 2d 198,

204, 270 N.W.2d 409 (1978) (quotation omitted). If the Court finds that "a reasonable

man, acting reasonably, could not have reached the decision from the evidence and its

inferences then the decision is not supported by substantial evidence and it should be

sit aside." Id. For any reliance on the N loss model to satisfy the substantial evidence

standard, there must be "credible and substantial evidence in the record on which

reasonable persons could rely" in reaching the conclusion that the model is a reasonably

reliable tool for predicting N loss. See Xcel Energy Servs., Inc. v. LIRC, 2013 WI 64,

¶ 48, 349 Wis. 2d 234, 833 N.W.2d 665 (citations omitted). As discussed in detail in the

EIR and summarized above, the N loss model is not scientifically reliable, and yields

Wis. Stat. § 1.11 and Wis. Admin. Code Ch. NR 150. As noted in the EIR: "There is no regulatory
authority or scientific justification for the use of the GSD Nitrogen Balance or the Nitrate Groundwater
Model to promote the approval or denial of any permit issued by WDNR, or to justify the inclusion of any
new, unique nr ur7pro~7iulyat~d conditions in any permit issued by WDNR for the GSD Project in
contravention of Wis. Stat. § 227.10(2m)."
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results of such a wide range as to be practically of no predictive use. Indeed, GSD is
unaware of any N loss model which can yield scientifically reliable predictions within a
reasonable range with anything approaching a scientifically acceptable confidence level.

b. WDNR's WEPA analysis can impact permitting decisions only to the extent of
WDNR's explicit authority.

Permitting decisions must be made based on criteria explicitly set forth in statutes and

rules. As discussed in detail below, the only applicable and enforceable standards for

WDNR's consideration of Golden Sands' nutrient management plan are contained in

Wis. Stat. ch. 283 and Wis. Admin. Code Ch. NR 243. In contrast, the requirements of

the Wisconsin Environmental Policy Act ("WEPA") are procedural in nature and are

intended to inform WDNR's decisions, not to set the substantive standards applicable to

those permit decisions or to dictate any specific outcome. See Clean Wisconsin, Inc. v.

Public Service Commission, 2005 WI 93, 282 Wis. 2d 250, 700 N.W.2d 768 ("WEPA

does not directly control agency discretion...") (citing Robertson v. Methow Valley

Citizens Council, 490 U.S. 332, 351 (1989)); Wis. Admin. Code § NR 150.22(c) ("An

environmental analysis is not a document of justification."). WEPA does not compel any

specific regulatory action once WDNR has properly conducted its environmental review.

Rather, it requires that agencies consider and evaluate the environmental consequences

of alternatives available to them and undertake that consideration in the framework

provided by Wis. Stat. § 1.11. State ex rel. Boehm v. DNR, 174 Wis. 2d 657, 665, 497

N.W.2d 445 (1993) (quoting Wis. Env'I Decade v. Pub. Service Comm., 79 Wis. 2d 409,

425, n.15, 256 N.W.Zd 149 (1977)). ("WEPA is procedural in nature and does not

control agency decision making.")

In the aftermath of Clean Wisconsin and Boehm, the significance of the distinction

between WDNR's WEPA function and its permitting function has become even more

legally significant. In 2011, Wisconsin Act 21 (codified at Wis. Stat. § 227.10(2m)), the

Legislature firmly extinguished any implied WDNR authority to simply extrapolate a

concern identified in an environmental analysis into a permit condition or standard.

Now, WDNR's permitting decisions— including those for which an environmental

analysis is completed — must be made within the constraints of WDNR's explicit
statutory or regulatory authority5. Thus, even if a scientifically dubious model in the

course of an environmental analysis suggests that conversion of land from managed

commercial forest to cropland could potentially result in increased nitrate levels in

groundwater, WDNR is not allowed to use the model as a regulatory standard or a

threshold for permitting purposes without explicit authority in statute or rule. In sum,

WEPA does not empower WDNR to condition or deny GSD's Wisconsin Pollutant

5 For an extensive discussion ~f it~e i~77pacts of Act 21 on WDNR authority, see Attorney General
Schimel's Opinion dated May 10, 2016 (OAG-01-16).
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Discharge Elimination System ("WPDES") permit or Nutrient Management Plan (NMP)

review on the basis of the results of this scientifically unreliable modeling exercise.

c. Chapter 160 and NR 140 are not self-executing authorities; rather, they

supplement other regulatory authority.

Wisconsin's Groundwater Protection Law is found in chapter 160 of the Wisconsin

Statutes and chapter NR 140 of the Wisconsin Administrative Code. Chapter 160 is the

statute that authorizes WDNR to develop groundwater protection standards pursuant to

administrative rules. With respect to Preventive Action Limits, the statute provides:

Preventive action limits shall serve as a means to inform
regulatory agencies of potential groundwater contamination

problems, to establish the level of groundwater contamination at

which regulatory agencies are required to commence efforts to

control the contamination and to provide a basis for design and

management practice criteria in administrative rules. A preventive

action limit is not intended to be an absolute standard at which

remedial action is always required.

Wis. Stat. § 160.001(8).

Importantly, neither ch. 160 nor NR 140 is aself-executing regulatory scheme; rather,

both statute and rule expressly provide that they simply inform and supplement the

regulatory authority that exists elsewhere in statutes and rules. The plain language of

both the statute and rule make this conclusion beyond question:

This chapter supplements the regulatory authority elsewhere in the

statutes, whether the regulatory programs exist under current statutes on

May 11, 1984, or are created after that date. Regulatory agencies will

continue to exercise the powers and duties in those regulatory programs,

consistent with the enforcement standards and preventive action limits for

substances in groundwater under this chapter. This chapter provides

guidelines and procedures for the exercise of regulatory authority which is

established elsewhere in the statutes, and does not create independent

regulatory authority. (emphasis added).

Wis. Stat. § 160.001(3). What is instructive about this provision is its caution that any

preventive action limit established by WDNR is not intended to be an absolute standard.

Consistent with this limitation, Wis. Admin. Code ch. NR 140 provides only the

"guidelines and procedure for the exercise of regulatory authority which is established
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elsewhere in the statues and administrative rules, and does not create independent

regulatory authority." Wis. Admin. Code § NR 140.02 (emphasis added).

As such, neither ch. 160 nor NR 140 provide explicit substantive criteria which can form

the basis of a decision to either grant, deny, or condition or limit a project or approval.

Wis. Admin. Code § NR 140.22 does provide that practices regulated by the department

be designed to minimize the level of substances in groundwater and to comply with

preventive action limits to the extent technically and economically feasible at a point of

standards application.6 Such practices ultimately must comply with enforcement

standards at a point of standards application, subject to exemptions granted for the

existence of background concentrations. See, e.g., Wis. Admin. Code § NR 140.28. To

implement the objectives of Wis. Admin. Code § NR 140.22, WDNR establishes design

standards and best management practices that are technically and economically feasible

for regulated activities and practices, and for CAFOs, DNR discharged its NR 140

obligations with its promulgation of NR 243.

d. The Applicable Design Standards for CAFOs are provided in NR 243.

The statutes require that WDNR's WPDES CAFO program issue permits that contain

conditions that ensure compliance with groundwater protection standards. See Wis.

Stat. §§ 283.31(3)(fi~. WDNR complies with this statutory requirement by issuing

WPDES CAFO permits that contain effluent limitations applicable to both the production

6 The point of standards application is defined in NR 140.22(1) as any point of present groundwater use, a

point where groundwater is actually monitored to determine compliance with NR 140 standards, a point

beyond the boundary of the practice or activity being regulated, or the limits of the design management

zone (DMZ) for a regulated practice or facility. The DMZ is athree-dimensional area the nearer of the

property line (where adjoining property is not owned or leased by the regulated entity) or 250 feet from

the limits of the waste management or regulated activity. See, NR 140.22(3). In Wisconsin, the

Department has no current authority to require groundwater monitoring at land application sites used for

nutrient management from a CAFO. See, Attorney General Schimel's Opinion dated May 10, 2016 (OAG-

01-16). See also the Notice of Final Determination to Modify WPDES Permit No. WI-0063533-02-1 (eff.

July 7, 2016), Response to Comments 3(e) through 3(h) where the Department wrote: "...The Wisconsin

Attorney General has taken the position that the Department does not currently have the authority to

require off-site groundwater monitoring at permitted CAFO land application sites." As such, there is no

present or planned point of groundwater monitoring or use at, beneath or at the property line of planned

land application sites for GSD. For purposes of the model, the point of standards application was

therefore assumed to be a point of private groundwater use conservatively estimated by the model to be

within 300 feet of edge of field of nutrient applications. Regardless, the model would predict that after 20

years of nutrient applications, the nitrate level in groundwater at the property line would be less than 8

ppm (the likely value in the water that infiltrates directly beneath the crop's root zone) but more than 3 or

4 ppm (the likely value in the f~y~r~thetical private well located 300 feet from the field).
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area of the CAFO and to land application sites used to manage nutrients. These effluent
standards applicable to CAFOs are contained in Wis. Admin. Code ch. NR 243 and are
more stringent than the federal effluent limits found at 40 C.F.R. § 122.23(d).'

The Legislature determined that compliance with Wis. Stat. §§ 283.31(3)(f) and (4)
would be achieved by requiring CAFOs to follow the requirements of Wis. Admin. Code
ch. NR 243. The determination of what practices concerning a CAFO are technically
and economically feasible are contained within and throughout NR 243. Indeed, it is

explicitly stated as follows: "The purpose of [NR 243] is to implement design standards

and accepted management practices and to establish permit requirements and the basis

for issuing permits to CAFOs....the department recognizes the unique nature of the

state's agricultural industry and the industry's declared interest in protecting and

preserving the state's natural resources. The department also recognizes the benefit of

manure applied to land for its fertilizer and soil conditioning value, and encourages the

management and use of these materials in such a manner." Wis. Admin. Code § NR

243.01 (emphasis added). Wis. Admin. Code ch. NR 243 establishes the accepted and

required design and management practices intended to achieve compliance with the

water quality objectives of Wis. Stat. chs. 281 and 283. Wis. Admin. Code ch. NR 140

does NOT establish the design standards or accepted management practices because,

as noted above, Wis. Admin. Code ch. NR 140 is not aself-implementing regulatory

scheme. Rather, at most, Wis. Admin. Code ch. NR 140 functioned as a guide for

WDNR when it promulgated Wis. Admin. Code ch. NR 243.

With respect to nutrient management, a CAFO must at minimum comply with the

practice standard of NRCS Standard 590 (9/05) and the requirements of Wis. Admin.

Code § NR 243.14. This management standard for land application of nutrients from

CAFOs constitutes the effluent standard applicable to that practice or activity. This

standard is to be distinguished from the effluent standard applicable to the production

area of the CAFO. See, e.g., Wis. Admin. Code §§ NR 243.03(2)(b), 243.14(2) and NR

243.13(2).

~ Under federal law, Large CAFOs that have an actual discharge to waters of the United States
(generally, navigable surface waters) must obtain National Pollutant Discharge Elimination System
(NPDES) permit coverage, either individually or via a general permit. If a Large CAFO does not plan to
discharge any pollutants to a navigable surface water, there is no federal permit required. See 40 § C.F.R.
122.23(e)(2). Wisconsin's CAFO program is much more expansive than the federal program. In
Wisconsin, every Large CAFO that either stores manure at or below grade or land applies manure must
obtain a Wisconsin Pollutant Discharge Elimination System (WPDES) permit, whether or not there is an
actual discharge. Wis. Admin. Code § NR 243.11(d). Further, Wisconsin also regulates actual discharges
to groundwater, not just r7aviyabl~ su~~face waters. See, Wis. Admin. Code § NR 243.13(5)(x).
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Compliance with the nutrient management standard applicable to CAFOs is thus the
"design standard" required "to minimize the level of substances in groundwater and to

comply with preventive action limits to the extent technically and economically feasible at

a point of standards applicability" contemplated by Wis. Admin. Code § NR 140.22, The

nutrient management standards of Wis. Admin. Code ch. NR 243 constitute a best

management standard currently available that was created with technical and
economical feasibility in mind, together with the state's interest and public policy in favor

of nutrient recycling and agricultural development. See Wis. Admin. Code § NR 243.01.

Importantly, this design standard is not a zero discharge standard beneath farm fields.
~, ,~

Indeed, the department has confirmed that land application of nutrients will result in

some increase of pollutants into the environment:

"Due to the extent of water resources in the state, it is the department's

position that if the manure or process wastewater from a CAFO is land

applied to sites in Wisconsin, pollutants from the manure or process
wastewater will reach waters of the state either via leaching to
groundwater or surface runoff...." See, note following Wis. Admin. Code

§ NR 243.12(1)(d)(3).

e. "Antidegradation" does not apply to groundwater.

Any other regulatory construct than that described above would suggest that no loss of

nitrates to groundwater from a CAFO NMP is tolerable and would constitute an attempt

by the department to apply what would be akin to an "antidegradation" approach to

groundwater beneath CAFO land application sites. That is not existing law. The State's

antidegradation policy is found at Wis. Admin. Code § NR 102.05(1)(a) and was adopted

pursuant to the authority of Wis. Stat. ch. 281.15. That statute directs WDNR to

promulgate rules that set standards of water quality for waters of the state, including

designated uses. The rules promulgated thereunder all relate/apply to surface waters

not groundwater. See, e.g., Wis. Admin. Code chs. NR 102 (surface water quality

standards), NR 103 (wetlands), NR 104 (uses and designated standards), NR 105

(surface water quality criteria and secondary values for toxic substances), NR 106

(WQBELs for point source discharges to surface waters).

Wis. Admin. Code ch. NR 207 (antidegradation) establishes the implementation

procedures for the state's antidegradation policy applicable to new or increased

discharges "to the surface waters of the state." Wis. Admin. Code § NR 207.01(2). It is

inconsistent with current law to attempt to impose concepts of antidegradation to
groundwater resources.
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The fact that both the Groundwater Law (ch. 160) and its implementing regulation (NR
140) acknowledge the concepts of technical and economic feasibility indicate that the
Legislature intended to protect groundwater, while not crippling economic development.
The design standards and best management practices of NR 243 implement this
legislative intent. NR 243 specifies the design and management standard for nutrient
management as applied to CAFOs and as such defines the applicable design standard
for purposes of NR 140.22. GSD's NMP complies with those applicable design
standards and therefore constitutes what is required to minimize the level of impact to
groundwater that is currently technically and economically achievable.

Sincerely,

MICHAEL BEST & FRIEDRICH LLP

David A. Crass

Attachment

cc via e-mail:
Mr. James Wysocki Qim.wysocki@rpespud.com)
Mr. Edward Eberle (ed.eberle@wisconsin.gov)
Mr. Mark Aquino (mark.aquino@wisconsin.gov)
Mr. Daniel Helsel (daniel.helsel@wisconsin.gov
Mr. David Siebert (david.siebert@wisconsin.gov)
Mr. Adam Freihoefer (adam.freihoefer@wisconsin.gov)

015646-0007\19426698.1
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.Addendum to Appendix E

Environmental Impact Report, Golden Sands Dairy, Saratoga Township,

Wisconsin

An analysis of nitrogen use efficiency for the agricultural fields of the Golden Sands Dairy is described i
n

Appendix E of the Envirorunental Impact Report. (EIR) for the Golden Sands Dairyl. The analyses of

nitrogen use efficiency and the nitrogen balance for the agricultural fields described in Appendix E were

based on the average long-term crop rotations. planned for the Golden Sands agricultural fields. The l
ong-

term crop rotations differ from the crop rotations described in the Nutrient Management Plan (NMP). The

NMP covers only the first five years of the project, a time during which the pine plantations- will be

sequentially converted to agricultural fields and forage crops will be established. This Addendum to

Appendix E describes a nitrogen balance for the-first five years of the project .— the period covered by, the

NMP. It also contains supplemental information to 1) explain differences in the GSD and Central S
ands

Dairy (CSD) land base and rotation, and 2) provides support for estimations of nitrogen fixation by alfalfa.

When the conversion from pine plantation to agricultural fields is completed (which is planned for the t
hird

year of the project), there will be a total of 4,136 acres of agricultural fields. During the first year o
f the

project, there will be 1,424 acres and in the- second year, there will be 2,944 acres of agricultural fields
.

Project Years.One and Two

During the first and second years of the project, the crop rotation will consist only of silage corn, grain
 corn

and sweet corn followed by alfalfa. During that initial two-year period; the average number-of acres of

agricultural fields will be 2,184 acres. The percentage of each- crop in the rotation, the nitrogen that 
will

be applied to each crop type, and the nitrogen in the harvested crop for each crop type are listed on
 Table

1. These values are the averages over the two-year period. During these first two. years, no manure will

be applied to the fields, as the dairy will. be .under construction start up. Tk~e estimated. annual partia
l

nitrogen balance2 for these first two years is the following:

N,a,,,,ts = 197 lbs/acre

N in fertilizer 189 lbs/acre

N from atmospheric fixation 0 lbs/acre

N from atmospheric deposition (wet and dry) 6 Ibs/acre,

N in irrigation water 1.6 lbs/acre

No,,,,,,,rs = 175 lbs/acre (excluding leaching to groundwater)

N in harvested crops - 175 lbs/acre

N in ammonia volatilization 0 lbs/acre

N losses from denitrification 0 lbs/acre

N atmospheric losses from plants O lbs/acre

-- 1 The EIR ryas-submitted to-the.Wisconsin Department of. Natural:Resources (WUNR) in March X
014. Appendix. E to_

the EIR was subsequently revised and resubmitted on May 14, 2014.

~ Partial nitrogen balance; as used herein and as used in Appendix E, refers to a nitrogen balance-tha
t assumes that

soil nitrogen content is constant through time.
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Thus, during these first two years the average potential nitrogen loss on the agricultural fields will be
approximately 22 pounds per acre per year (N~,~ = N,a,>~ts - No„t,,,,tS = 197 — 175 = 22). Note that the partial
nitrogen balance for the first two-year period includes no atmospheric fixation (alfalfa and legumes are not
grown) and no ammonia volatilization as manure will not be applied to the fields during this period.

The crop rotation during the first two years will include sweet corn followed by alfalfa after harvesting
(Table 1). This crop combination was riot previously discussed in Appendix E. The total nitrogen
application planned for this crop combination is 150 pounds per'acre per year and the harvested crops will
contain-approximate 120-pounds of nitrogen per acre per year. Theyields -and riiti~ogen in haYvested crops
for.all other crops on_Table 1 are .identical to -the. values described in Appendix E. The riitt~ogen application
rates for 'silage and grain corn during the first two years are restricted to 215 pounds per acre per year
consistent with that recommended in the University of Wisconsin Extension Publication A~809 (Laboski
and Peters, 2012). 1'he nitrogen application for silage and -grain corn in later years' is higher because soir►e
of the nitrogen is from manure: The nitrogen balance is based on total nitrogen applied, whereas- the
nitrogen application rate recommended in Publication A2809 is based on plant available nitrogen. Only a
portion of the nitrogen in manure is'specified 'as being available in the year of application as recommended
in ~'ublicatign A2$09. ~ ,

Peoject Years Tlii-ee tE rough dive

A total of 4,126 acres of agricultural fields will be included in the crop rotation in years three through five,
the "salve number of acres that -axe included in the analysis of long-term conditions in A~petidix E. 1'he
average erop;roiation;planned for yearsthree.through five of the project are listed on Table 2, Also listed.,
on the table,=a~'e,crop yields; .nitrogen applicatian rates and amount of nitrogen ,in harvested ~rgps..The:
estirr~~ted annual partial nitrogen balance for;years three through; five of the project is the .following: _ ;

N~,,,,u~ = 2R21bs/acre 
_.

` N in fertilizer and manure `237 lbs/acre

N from atmospheric fixation 47.21bs/acre

N from atmospheric deposition (wet and dry) 61bs/acre

N in irrigation water 1.6 lbs/acre

No„t,,,,~9 = 2541bs/acre (excluding leaching to groundwater)

N in harvested crops 243 lbs/acre

N in ammonia volatilization 11 Ibs/acre"

N losses from denitrification 0 Ibs/acre

N atmospheric losses from plants O lbs/acre

Thus, during years three through five the' average potential nitrogen loss on the agricultural fields will be
approximately 38 pounds per acre (1V~,~ = I~i;~P„~ - Na„t,,,,~ = 292 — 254 = 38) assuming that there is no change
in the quantity of nitrogen stored in soil during this period. In fact, though, some of the nitrogen applied to
the fields as manure will go into storage in the soils as the organic content of the soil increases with manure
application. Therefore, the actual nitrogen loss during the early years of the project will be less than the 38
pounds per_acre described above.. _ ___ ___ _ _ __
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Potential Impacts on Groundwater

The most likely estimate of the average annual potential loss of nitrogen to groundwater over the long-term

from the agricultural fields of the Golden Sands Dairy project, as described in Appendix E, is 37 pounds of

nitrogen per year. This is equivalent to a nitrogen concentration of approximately 8.2 mg/L in the water

that infiltrates directly beneath the rooting depth of the plants and recharges the groundwater table3. Based

on the nitrogen balances described above for the first five years of the project, the average nitrogen

concentration in the infiltrating water in the first five years of the projects is expected to be similar to or

lower than that calculated for -the long term.

Differences in the Golden Sands Dairy and Central Sands Dairy Land Base and Rotation

As detailed in Appendix E of the EIR, crop yield productivity data and nitrogen recovery data from Central

Sands Dairy (CSD) were used to set the parameters in the nitrogen balance for the GSD agricultural fields.

However, there are important differences between crop rotations and manure applications proposed for the

GSD from those currently used at CSD.

Once'the Golden Sands Dairy comes" on line at the full level, almost 60 percent of the agricultural fields

will be dedicated to forage 'and feed' production. This is reflected in the Table 3 of EIR Appendix E (the

table is attached to this Addendum). ~ This table shows 58 percent of the acreage of the GSD long term

rotation will be planted to alfalfa; corn for silage, and corn for grain. Consequently, 42% of the land base

will be planted in vegetable crops. Forage crops typically have higher mutrient recovery and subsequently

lower potential for nitrate leaching than vegetable crops. Increasing the forage crop composition of the GSD

NIvIP acres, relative to That typically employed in the Central Sands, will result in lower average

groundwater nitrate levels beneath the GSD fields' than measured in other irrigated' areas in the Central

Sands (Maserik, 2016).

In contrast, current crop rotation at CSD includes just over 3,000 acres of forage crops, which is only 40%

of the total acres. CSD's NMP includes nearly 60% vegetable crops in the rotation. The crop rotation

percentage is changing over time at CSD, as annual alfalfa production has increased over the pasftwo years

to improve nutrient utilization within the crop rotation and'to offset the increasing cost of alternative protein

sources such as soybean meal. As such, the crop mix proposed for GSD is different from that historically

employed at CSD.

Several differences in nutrient management will be deployed within the GSD NMP relative to the CSD

NMP due to the acreage, land, and crop rotation differences. First, soils within Saratoga fields that have

been pine plantations have soil phosphorous levels well below 50 ppm. Manure will be applied at levels

that rna~cimize utilization of nitrogen in crops such as alfalfa and corn silage within the GSD NMP. In

contrast, manure is applied at levels restricted by phosphorous application levels on field corn at CSD and

rarely used on established alfalfa since 2013. Therefore, over 60% of the manure applied within the GSD

NMP will be applied to alfalfa and corn silage fields as compared to less than 40% at CSD. As a result, it

is anticipated that there will be more nutrient recovery and less nitrate leaching from applied manure at

3 The average recharge rate beneath the irrigated fields of the Golden Sands Dairy project is estimated to be 19.77

inches per year as described in the report "Groundwater Flow-Model, Golden Sands Dairy,-Saratoga Township,-

Wisconsin" dated February 2016. This recharge estimate is consistent with the intended irrigation rates on the Golden

Sands ~aiiy fields and is consist~~t with the wafer t~ucl~et iu tl~e calibrated groundwater inodcl developed -for the

region.
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GSD due to the greater nitrogen recovery and efficiency observed in agronomic and forage. crops relative
to vegetable crops.

Nitrogen Fixation by Alfalfa

Alfalfa is a legume that is highly effective. at capturing nitzogen and other nutrients from soils. Recent
estimates of nitrogen fixation for alfalfa range from 40 to 420. pound per acre per year for alfalfa grown in
the Mississippi River Basin, with average annual nitrogen fixation of 135 pounds per acre (Russelle and
Birr 2004). Alfalfa is also adept at recovering nitrogen and other nutrients from the: soil (Russelle et a12007;
Stewart et al 1968). In fact, alfalfa has been shown to recover over 250 pounds of nitrogen per acre per year
from soils at depths beyond the rooting of annual crops (Blumenthal et al 1999; Lamb et a12008; Martin
et aL 2006;.Mathers et al. 1975; Schertz and Miller1972). Inorganic nitrogen recoYered by alfalfa from. soil
commonly offset nitrogen fixation (Allos and Bartholomew 1959; Ceotto and Spallacci 2006; Lamb et al
1995).

Estimated total. applied nitrogen for alfalfa at GSD was based on annual application of manure to established
alfalfa, which totaled 1'77. pounds ~f nitrogen per ~~xe per.year~(T~ble 3, Appendix E,~GSD ~~R). Based
on previous estimated average annual nitrogen, fixation for the,Missssppi Basin of 135 pounds of nitrogen
per acxe,.per year, combined with the fact that manure .nitrogen would offset fixed nitrogen, average annual
nitrogen fxation was.est mated at 122.5 pounds of nitrogen,per acre,per year. Total nitrogen applied from
manure and nitrogen fixation to alfalfa-is esftmated to-be X00,pounds~of nitrogen-per-acre per year. Total
nitrogen. recovery estimates, from CSD <are 360 and 300 pounds of nitrogen per acre :per year for alfalfa.l
and 2 years of age, respectively. _During the first yeax of production, -we e~t~mated that ~l~alfa will recover.,
60 pounds ,of nitrogen per acre from soil (deplete the amount Qf nitrogep in the soil by 60 pounds of nitrogen
per acre). The sources of this nitrogen are: 1) recovery of nitrogen in the soil by the .deep roots of alfalfa.
which extend well below the rooting zone of annual crops, 2) mineralization of nitrogen in the soil, 3)
mineralization of manure appl-ied two and three~years;prior to. alfalfa establishment, and-~) nitrogen from
water applied pia i~igation. Estimated nitrogen mineralization froin,soil is 30 pounds of nitrogen per acre
per,year for each l;% organic matter (Carrie Laboski, personal communication). The nitrogen application .
rates and nitrogenfixation rates. described in this: paragraph are reflected in:Tables 1 _,and 2, in this Addendum
and in Table 3 in.Appendix E..
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Addendum Table 1
Estimated Yields, Nitrogen Applied and Nitrogen in Harvested Crops

Golden Sands Dairy in Years 1 and 2

Yield Rotation Nitrogen
Nitrogen

Nitrogen Nitrogen
Rotation

Crop (per Average ~ Applied z Harvested
Fixation ' 'Difference 

3 Weighted

acre)..
o

(/o) (Ibs/acre)
with Crop

(Ibslacre) (Ibs/acre)
Difference 

4

(Ibs/acre) (Ibslacre)

Sila e Corn 20.5 tons 28% 215 215 0.0 0.0

Grain Corn ' 230 bu' 32% 215` 20T 8~0 2.6

Sweet Corn to Alfalfa 7.5 tons 4~%'` 150 120 30A 11.9

Rotation Weighted Values 100% 489 175 14.5 14.5

Addendum Table 2
Estimated Yieltls, Nitrogen Applied and Nitrogen in'Harvested Crops.

Golden Sands Dairy in Years 3 through 5

Crop
Yield
(per

-'acre

Rotation
Averages
(%)

l

Nitrogen
Appliedz

' (Ibs/acre)

N~trog en~
Harvested
with .Crop
(Ibs/ac"re)

~~~ -
Nitrogen
Fixation

(Ibslacre)

~ - ~~
Nitrogen

Difference3
(Ibs/acre)

notation
W~~ghted4
Difference
(Ibs/acre).

Alfalfa - 1St Year 6 tons 28.0% 177.5 360 ,122.56 60.0 ., -16:8

Alfalfa - 2nd Year 5 tons 8.7% 177.5 , 300 122.5 0.0 0.0

Potatoes ~ ' 485 cwt 225°!0 ~ ' ~ ~ ~50~ 180 ~ 170 3$.2

Sila e Corn 25 tons 14.6°l0 `~~~ ~~5 '~ '0.0 0.0

Grain Corn 

~

230 bu

~ ~~ 
6.4% 265 207 58.0 3.7

Alfalfa - 15~ cut 2 Eons ~.1% ̀ 30 ~ 75 _ .45 : _ ,OA ~.0

Sweet Corn after 1St cut 9.8 tons 1Q0 80 20.0

Peas - 1st cro 2.5 tons ~ 9.1 °lo ~ ~0 ~2 ~~6.7 ~ < ~~ '10.1
Beans - 2"d crop 7.5 tons 120 65 55.0

Sweet Corn :., ,- .. .9$~tons., ,_ , 2.~°10 200 80,. ~ 120 ~ ,2:8
Sweet Corn to Alfalfa 7.5 tons 3.4% 200 120 80- 2.7

Rotation Wei hted Values 100% 237 243 47.2 41.7 41.7

Notes:
1. The average land under cultivation in the first two years is 2,184 acres (1,424 acres in year 1 and 2,944 acres in

year 2).
2. Total nitrogen applied is sum of the nitrogen content in the manure and fertilizer applied to the fields. The nitrogen

content of manure is based on total nitrogen content of the manure and not the plant available nitrogen.
3. The difference between the nitrogen applied with manure and fertilizer, and the nitrogen in the harvested crop.
4. The rotation weighted difference is calculated as the product of the rotation percentage for the crop and the nitrogen

difference.
5. The average land under cultivation in years three through five is 4,136 acres (100°/a of total project lands).
6. Nitrogen fixation for lst year of the alfalfa rotation is estimated based on crops obtaining 60 lbs per acrc from

nitrogen stored in soils from previous year crops.
7. Nitrogen fixation for alfalfa after the first year of the rotation is estimated based on assumption that there will be no

available nitrogen in soils for uptake by the al~alta as the available sail nitrogen will. have been used in the first year.
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Table 3 ---from Appendix E (5/14/2014)

Estimated Yields, Nitrogen Applied and Nitrogen in Harvested Crops

Golden Sands Dairy

Yield Rotation Nitrogen
Nitrogen
Harvested

Nitrogen Nitrogen
Rotation
Weighted3

Crop (per Average Applied'
Crop

Fixation Difference2
Difference

acre) (%) (Ibslacre) (Ibs/acre)
(Ibs/acre) (Ibs/acre)

(Ibs/acre)

Alfalfa -- 1st Year 6 tons 17.5% 177.5 360 122.54 -60.0 -10.5

Alfalfa -- 2nd Year 5 tons 17.5% 177.5 300 122.55 0.0 0.0

Potatoes 485 cwt 20% 350 180 170.0 34.0

Sila e Corn 25 tons 18% 265 265 0.0 0.0

Grain Corn 230 bu 5% 265 207 58.0 2.9

Alfalfa -1st cut 2 tons ~ 200 30 75 455 0.0
2 4

Sweet Corn after 1st cut alfalfa 9.8 tons 100 80 20.0

Peas -- 1st cro 2.5 tons ~ ~o~0 100 43 56.7
11.2

Beans -- 2nd cro 7.5 tons 120 65 55.0

Rotation Wei hted Values 100% 231 239 48 40 40

Notes:
1. Total nitrogen applied is sum of the nitrogen content in the manure and fertilizer applied to the fields.

The nitrogen content of manure is based on total nitrogen content ~of the manure and not the plant

available nitrogen.
2. The difference between nitrogen applied with manure and fertilizer and nitrogen in harvested crop.

3. The rotation weighted difference is calculated as the product of the rotation percentage for the crop and

the nitrogen difference.
4. Nitrogen fixation for 1st year alfalfa is estimated based on crops obtaining 601bs per acre from nitrogen

stored in soils for previous year crops.

5. Nitrogen fixation for alfalfa after the first year is estimated based on assumption that there will be no

available nitrogen in soils for uptake by the alfalfa as the available soil nitrogen will have been used in

the first year.


