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CERTIFIED MAIL _ DEC 19 2012

RETURN RECEIPT REQUESTED

Ms. Kathleen Stiller, Director

Division of Water

Delaware Natural Resources and Env1r0nmental Control
89 Kings Highway -

Dover, Delaware 19901

Re: Technical,Standards for Concentrated Animal Feeding Operations

Dear | “Stilter:

The United States Environmental Protection Agency (EPA) has completed its review of
Delaware’s state technical standards for concentrated animal feeding operations (CAF Os) as documented
in the enclosed draft report. State Water Directors are required to establish a technical standard for
nutrient management in accordance with 40 CFR § 123.36 and 40 CFR § 412.4(c)(2). EPA review
consisted of analyzing the documents your office provided in response to our letter of June 22, 2010

- requesting submission of your technical standards, and additional follow-up. We recognize that states
have taken or are currently taking steps to review and revise, as necessary, their state NRCS Natural
Resource Conservation Service’s Nutrient Management Conservation Standard 590 to ensure con51stency
with the revised national 590 Standard, and/or taken other actions to address the water quality concerns in
their state. These actions may impact the state technical standards that will be applied to CAFOs. Our
review may not reflect all revisions, so this review document serves as a place to begin discussions.

The documents that were identified as being part of the state technical standards, and thus
reviewed, are listed in the draft report. It also includes an evaluation checklist (updated from our last
communication) which provides detailed information relating to the relevant portions of the regulations
and reference documents for each review criteria. Based on our review, EPA finds most aspects of the
technical standards are consistent with EPA’s effluent limitation (technology based) guidelines, but that
some portions are inconsistent. Delaware’s standards lack a field-specific nitrogen assessment to evaluate
the potential for nitrogen transport from the field to surface waters (see Item 4). - We understand that this
is a requirement of the revised 590 Standard, and may soon be addressed. We found that Delaware’s
field-specific assessment tool (P-Index) may not be applied to all fields and, therefore may create
situations where consideration of transport is not a factor in the nutrient management planning by a
CAFO (see Item 5). We have included recommendations for enhancing the state’s P-Index to be
consistent with NRCS standards, 1f not already addressed. These assessment tools are vital to ensuring
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that nutrient transport to our nation’s waterways is minimized. Additionally, the technical standards
criteria for Items 18, 21, and 34 need your special attention for enhancement. Enhancement may be
necessary because the criterion was not addressed, did not fully conform to the review criteria, or
clarification is needed to fully meet the federal requirements.

We ask that the Division of Water, in coordination with Delaware Department of Agriculture
(DDA), to carefully review the findings in the draft report and consider how the state can filly meet each
criterion. EPA looks forward to working with you on refinement of the technical standards needed to
ensure full implementation of the National Pollutant Discharge Elimination System (NPDES) program
requirements for CAFOs, and that NPDES permits are consistent with applicable TMDLs. This draft
report helps serve as a starting point to discuss the sufficiency of the technical standards for protecting
water quality in the context of the Chesapeake Bay TMDL and your state Watershed Implementation
Plan. We will be contacting your staff to arrange conference calls to discuss this matter further.

The technical standards need to be clearly identifiable and accessible to the public for meaningful
public participation during the NPDES permitting process. Technical standards will be made publically
available on EPA's website http://cfpub.epa.gov/npdes/afo/techstandards.cfm. Should you have any
questions, please contact me or your staff may contact Ashley Toy at (215) 814-2774.

Slncerely,

Water Protectlon D1v1310n

Enclosure

cc: Mark Davis, DDA
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Introduction

The U.S. Environmental Protection Agency, Region 3 (EPA) has requested each Mid-Atlantic state to
provide the technical standards used as the basis for developing nutrient management plans (NMPs)
required by the National Pollutant Discharge Elimination System (NPDES) program. Overall, EPA expects
the state’s concentrated animal feeding operation (CAFO) program to achieve three primary goals.

3. Ensure imblementation of the nutrient ma’nageme@g ract
and 2 Watershed Implementation Plans (WIPs)

ed or will be addressed in forthcoming revisions
ools. EPA’s analysis was based on information
lic. '

(N) transport to surface W fields used for land application of manure, litter, and process
;ﬁ%kn technical standards established by the director at 40 CFR 412.4(c)(2).
The federal Effluent Limitations Guidelines (ELG) also specify minimum requirements for state technical

standards, including

wastewater in compliance

¢ Field specific assessments of N and P transport from the field to surface waters;

e Address the form, source, amount, timing, and method of application of nutrients to achieve
realistic production goals while minimizing N and P movement to surface waters; and




¢ Appropriate flexibilities such as consideration of multi-year P applications on fields that do not
have high potential for P runoff, phased implementation of P-based nutrient management, and
other components.

EPA has identified the criteria that state technical standards for nutrient management must address to
meet the minimum requirements outlined in the ELG. In December 2010 EPA requested each state
identify the documents that constitute its technical standards for nutrient management. EPA then
evaluated these documents to determine whether they adequately address the criteria identified in the
checklist.

rvation (DNREC), Division of
g portions of the state’s technical
.standards:

¢ NRCS-Delaware, Censervation Practice Sta * Nutri ‘ment (Code 590}, dated May

2002 5
~e  Delaware Nutrient Management Program, i cti g 2Soil Testing
_ Procedures, dated July 2010 \ ; v
e Delaware Nutrient Manageme 0 ractice Standard - Pre Side-Dress Soil
Nitrate Test (PSNT), dated July 2 ' : .
e Delaware Nutrient Management PK)Bx | i e Standard - Phosphorus Site

Index, dated July 2@

e UD Extension, The P¥ orus Site Index: A Phosphorus Management Strategy for Delaware’s
Agricultural Soils (cited in the Phosphorus Site Index technical standard), dated January 1, 2002,

* 9 Delaware Reg. 440 (CAFOs)(cited in attachment from the State Administrator)

e Delaware Nutrient Management Notes, Vol. I., No. 9, September 2000 - Soil and Litter Sampling
for Nutrient Analysis

e Delaware Nutrient Management Notes, Vol. ll., No. |, Spring 2001 - Equnpment for Effectlve
Poultry Litter Application

e Delaware Nutrient Management Program Conservatlon Practice Standard - Nine Elements ofa
PNutrlent Management Plan or Animal Waste Management Plan, not dated ’

4 ' -




¢ Delaware Nutrient Management Program, Conservation Practice Standard - Phosphorus
Saturation Ratio, dated July 2010

¢ Delaware Nutrient Management Program, Conservation Practice Stahdard - Tissue Analysis,
dated July 2010 '

e Phosphorus Site Index Excel Spreadsheet, 12/10/2010 in spreadsheet filename

* UD Department of Plant and Soil Sciences, David J. Hansen, Chapter 9, Manure as a Nutrient
Source

The complete EPA technical standards checklist for Delaware is provided as Appendix A. The checklist -

identifies the EPA technical standards criteria; the state’s compar; ' | chnical standard, if provided;
etween the state’s technical

Jjith a completed copy of the

references; EPA’s expectations for each criterion; and a compaf)
standard and EPA expectations. EPA previously provided t}
checklist.

nical standards to e that the finalized

Recommendation — (1) Delaware should revise the
version includes:

A field- specn’lc assessment tool@f@r mtrogen (A
fields to surface waters will provide
ther the rate can be N-based, P- -

NRCS established CPS 590 to\ he minimum standards for managing the amount (rate), source,
placement (method of application) and timing of plant nutrients and soil amendments. CPS 590 applies
to all lands where plant nutnents and soil amendments are applied, mcludmg land- apphcatlon areas at
CAFOs. The standard promotes a comprehensive nutrient management system designed to avo:d
application of excess nutrients, control nutrients at the site of application, and trap nutrients and
sediment to prevent them being trénsported from agricultural fields to surface waters (ACT). Avoiding
and controlling nutrients are accomplished according to the “4Rs” principle of applying the right amount

of nutrients from the right source in the right place at-the right time. This is consistent with the nutrient




- management principles of the CAFO regulations, which require NMPs that address the form, source,
amount, timing, and method of application to minimize nutrient transport to surface waters. The
alignment of CPS 590 and CAFO nutrient management regulations is evidenced by the fact that DNREC
and many other state regulatory agencies include their state version of CPS 590 in the technical
standards.

NRCS revised the national CPS 590 in January 2012 (revised CPS 590; NRCS, NHCP 2012) to help
producers better manage the application of nutrients on agricultural land. The revised CPS 590
underscores and strengthens several aspects of the ACT and 4Rs concepts relevant to land application of
manure. Key revisions include .

e Increased emphasis on risk assessments, including y
transport from a field to surface water and the N
movement to subsurface hydrology.

&P-lndex to assess the risk of P
xt0 evaluate the risk-of N

o Revised standards regarding surface applif i ZER, snow-covered, and
saturated ground.

requirements of its National Instructiot | ice art 302-A) and General Manual (190-
Ecological Sciences, Part 402.1-402.7) in mbe LTi Part 302.2 outlines the technical

[Title 190, Part 302.2(D)].
2012 to be consistent

%phcatlon

he e have not determined specific condltlons where the risk of P loss is low.

Further, the revised CPS 590 orth the following criteria for all state P-Index tools.

¢ Consider nutrient losses caused by water and wind erosion.
e Consider soil test P (STP)' time, rate, and method of P application; erosion; runoff; and leaching.

e Demonstrate that risk increases with i increasing runoff, erosion, STP, apphcatlon rate and
depends on method of application and leaching factors.

Include the risk categories: Low, Medium, and High.

When manure is apphed the erosion component of the P-Index must be based on the annual
soil-loss rate for the year when manure is applied.

N




e The P-Risk Assessment must zero-out when the environmental risk is too great to allow the
application of P in any form.

In regards to nutrient application timing and placement, the revised CPS 590 prohibits surface
application of nutrients when offsite losses are likely. The revised CPS 590 specifically prohibits
spreading nutrients on:

e Frozen and/or snow-covered soils, and
* When the top 2 inches of soil are saturated from rainfall or snowmelt (NRCS, NHCP 2012).

The following sections compare Delaware’s policies regarding ny t application to frozen, snow-

high (NRCS - Delaware 2002).

Recommendation - none’

Delaware’s Nitrogen Field Risk
Delaware’s technical sta

priorities:

All fields with a soil test' P>150 UD-FIV

Fields with slopes > 5% slope

Fields with a P leaching potential of ngh according to the PSI.

Distance of field to surface water is a value of 4 or greater, according to the PSI.

S

After the high priority fields have been assessed, PSi evaluations of all remaining fields should be
completed as soon as possible.




The Delaware Nutrient Management Program’s PSI (STS-Delaware 2010), the state’s technical standard,
provides operators with two options for fields with high P soil levels. Phosphorus may be applied at a
three year crop removal rate or the PSI can be calculated and the appropriate P management strategy
applied. STS-Delaware (2010) references the Delaware PSI and P management strategies in UD
Extension (2002). High P soils are defined by the Nutrient Management Commission as having a test
value greater than 150 FIV (fertility index value), 150 ppm Mehlich 3, 120 ppm Bray P1, or 75 ppm
Mehlich 1. The state’s PSI technical standard is inconsistent with the state’s CPS 590 in that it only
addresses the high priorityfields, not all fields as required by the state’s CPS 590.

ount of P in or added to a soil

Phosphorus loss through runoff and erosion depends not only on
t from fields to waters of the State.
ial for P loss (Table 1).

but also on transport processes'that control soil and water moyf
Delaware’s PSI scores 11 specific factors characterizing a fi

Table 1. Site characteristics and management factor: d to determin

2002)

)elaware’s PSI (UD Delaware

Part A. Site and Transport Characteristics ement Characteristics

(P loss rating, Low to Very High) , 5 i Very High)

1.Soil erosion
(2 x [RUSLE soil erosion value (ton

2.Soil surface runoff class
(_0, 2,4,6,8)

3.Subsurface drainage : ‘ ilizer jcation-method and timing
(Or 2; 4: 6'! 8) 7 .

4.Leaching potential S Jsgar rce application rate
(0,2,4) | ‘

5.Distance from field t6 _ .O’rgahic P source application method and
(0,2,4,6,8 ' :

(6, 15, 30, 45, 60)

LY

) is assigned a numerical value from either an interpretive rating

racteristic and the potential for P loss from the site. The final PS
Part A and Part B factors; however, the larger individual scores for

value for each field incorp

the Part B source and management characteristics appear to drive a field’s overall PSi value (Table 1).

Field values for the Part A site and transport characteristics use data obtained from a county soil survey
manual, the revised universal soil loss equation (RUSLE2), and specific field measurements (i.e.,ldiStance
from field to surface water). Part A factor values are summed and then rﬁultipliéd by a scaling factor
(0.02) to estimate the overali P transport potential on a scale from 0 to 1.0. Highly erodible sites may
have an overall Part A value greater than 1.0 (UD Extension 2002).




Field values for the Part B source and management characteristics are calculated using field-specific
nutrient management information provided by the farmer and current soil test results. Part B factors
are summed and then multiplied by the Part A value to obtain the overall PSI value. The Delaware PSI
(UD Extension 2002) recommends management options to reduce the risk of P loss from the field based
in the field’s overall PSI value. ’ '

The state’s PSI technical standard (STS-Delaware 2010) and 590 Standard (NRCS-Delaware 2002)
describe the following PSI ratings used to determine appropriate P application rates for manure and
other organic amendments: ’ '

1. Phosphorus Site Index < 50. Low potential for P movemes m the site given current

management practices and site characteristics. Ther, w probability of an adverse impact

‘which time P applications shoul‘e
field by crop harvest or soil test P k N re " ations, whichever is greater..
3. “Phosphorus Site Ind&3#6 — 100. High potenti megiifrom the site given current
‘management cha i .,
be used for t to the amount expe,c}ted to be
est P based application recommendations. To ‘

re-moved from
' ment Law, P applications cannot exceed the

be

he crops grown for the next three years.
al rate”, no addition-al P can be applied in the
agement practices for reducing P losses should be

The state’s PSI technical dard (STS-Delaware 2010) and 590 Standard {NRCS-Delaware 2002)
include the following additional language for sites with >100 PSI. This language is not included in UD
Extension (2002).

To be consistent with the Delaware Nutrient Management Law, P applications cannot exceed -
the amount of P removed in the harvested portion of the crops grown for the next _fhree years.
~ When P is applied at the “three-year crop removal rate”, no addition-al P can be applied in the
~ following two years. All practical management practices for reducing P losses shall be
implemented, and alternatives for manure transport should be addressed. [§2247(b)]

9




P-Index Scenario Modeling
EPA previously conducted a comparison of Chesapeake Bay state phosphorus indices to evaluate the

response of each state’s P-Index to a common set of circumstances or scenarios (EPA 2011). State P-
indices were reviewed to select a representative set of driving factors across the Chesapeake Bay states.
Primary driving factors are soil loss, runoff class, leaching class, STP, fertilizer P application rate and
method, manure P application rate and method, distance to stream, and presence or absence of a
buffer. Factor values were varied across a range (e.g., fertilizer P application rate from 0 to 120 Ib
P,0s/acre) that would encompass crops and management common within the Chesapeake Bay states.
Crops were selected to characterize factor values on the basis of an informal survey of crop acreage

data reported in the 2007 Census of Agriculture. Five crops domi ricultural production in the

did not use specific virtual fields to drive the comparisons,,
nutrient application rates, and management practices bg

the variation in P-Index input parameters encom : 3 agricultural practices,
even for crops not specifically included.

factor, EPA selected a set of varia:bles
high risk. Refer to EPA (2011) for a detai

- 0/20/40/60/80/100/120
njected, surface/ incorp <7 d, surface Apr-Nov /mcorp >7
urface Nov-Mar, snow or frozen ground

W|II assume one application/yr

(qualitative) " Y
P fertilizer applica
(qualitative)
Manure P appllcatlon
(Ib P,Os/ac)

Manure P application meth0¢

0/20/40/60/ 80/ 100

Injected, surface/ incorp <7 d, surface Apr-Nov /incorp >7

{qualitative) d, surface Nov-Mar, snow or frozen ground
Manure P application'timing Will assume one application/yr
(qualitative) ‘

Manure type (qualitative/coefficient) Dairy

Distance to water (ft) : 49/100/300/501

Buffer (qualitative) » Present/absent

Scenario sets were created using common primary driving factor values to cover all possible
combinations of the different variables for each factor. A total of 1,238,400 scenarios were developed.
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The scenarios were entered into Microsoft Excel spreadsheets with the driving factors in columns and
the factor values in rows. Each factor value was represented to characterize all possible scenario
combinations. Each state’s P-index result was calculated for each scenario. Output P-Index values were
color-coded according to the risk category assigned by their respective states. Note that some scenarios
based on all possible combinations of factors were deleted because they were nonsensical (e.g., manure
application method/timing when manure application was zero).

3%

» 33%
High -, 22% 19% 54%
Very High - 50% 31% 10%

- state for the 1,238,400 scenarios modeled;
nmediately apparent from.Table 3 that

S erent assessijent of risk—and P
application recommendation—ﬁof the Chesapeake Ba § | ral, Delaware with
Maryland and Pennsylvania, appears very high risk. In
( -quarters of the fields represented
by the scenarios, with P application prohi ; eled scenarios if these fields are
assessed with the PSI, less | ne-

Table 3 presents an overview of P-Index risk assess,
each scenario was modeled once for each state.

) ion of scenarios as
Delaware, P-Index values would restric

002). Only the second bption determine the PSI and apply
ies, has the potential to result in no P application when the overall PSI
value is >100. The first option, ¢ applymg P at a three year crop removal rate, is consistent with the
Delaware Nutrient Management Law but does not prohibit P application on sites with PSI >100. As
discussed above in P-Index Scenario Modeling, this option to apply a limited amount of P instead of zero
P would apply to 50 percent (Table 3, Very ngh P-Index Value) of the modeled scenarios for Delaware

strategy specified in UD
appropriate management &t

Delaware is recommended to revise the PS| technical standard and the Nutrient Management Law to
ensure that the PSI prohibits P application on sites with Very High potential for P movement. Having the
PSt zero-out for high risk sites will make the state’s CAFO program consistent with state and federal 590
standards and be protective of surface waters.
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(5) The state’s PSI technical standard references the PSI framework set forth in UD Delaware (2002) and
includes a link to this document: http://ag.udel.edu/extension/agnr/pdf/st-05.pdf. This link is broken,
EPA was only able to find UD Delaware (2002) on the USDA, Agricurltural Research Service (ARS) website:
http://www.ars.usda.gov/sp2UserFiles/Place/19020500/Phosphorousimages/DE_FactSheet.pdf.
Delaware is recommended to update the link referenced in STS-Delaware (2010) and include UD v
Delaware (2002) on the list of nutrient management technical standards since this document éppears
integral to calculating PSI..

NRCS National Policies .
As.discussed above, NRCS’ revised Title 190, Section 302 (Nationa

administering a P risk assessment and items that must be consid
following two sections compare Delaware’s P-Index with r hts in the National Instruction.

Screening Criteria
NRCS developed a P-Index Scenario Matrix to dete

P appl'ication is allowed. For comparison with Def tee situations
determined by NRCS to require a P-Index are

planned crop(s);
The planned application area is with 7
The site—specifi'c c v i Palo been determined by the NRCS -
and state water . '" '

Ersity fertility rate guidelines for the planned
iversity of Delaware Extension’s Phosphorus

1. Phosphorus applicatie
crop(s) — Delaware’s Tech

w

2. The planned application aré@’is within'a P-impaired watershed — The Delaware PSl includes a ‘Priority
of receiving water’ factor as a Part A site and transport characteristic. The state watershed
categorization scale is used to determine P loss potential. Delaware and Maryland are the only states in

the CBW to incorporate this factor in their P-Index.

3. The site-specific conditions'equating to low risk of P loss have not been determined by the NRCS and
state water quality authority — Delaware does not have a similar P-Index screening criteria.

12




Recommendation — (6) Delaware should incorporate NRCS P-Index screening criteria nos. 1 and 2 to be
consistent with NRCS’ National instruction.

(7) Delaware should resolve inconsistencies between the PS1 (STS-Delaware 2010) and NRCS-Delaware’s
and DDA’s 590 standards (NRCS-Delaware 2002 and DDA 2002) regarding PSI implementation. The STS-
Delaware (2010) specifies a PSI only when soil FIV values are greater than 150 and the 590 standards
specify a PSI for all fields.

P Risk Tool Minimum Criteria

The previous section compared Delaware’s P-Index implementationsequirements against NRCS P-Index

Assessment Requirements. This section compares Delaware’s P with NRCS’ six minimum criteria

expected from state P-Index tools (NRCS National Instructio

1. Consider nutrient losses caused by water and wind erg jjon is factored in to the site and

* Index consnders soil test P (STP) in Mehlich ity - Fertility Index Value (FIV). STP
is conSIdered asa P sourc

Method of P application d by factors such as injection/banding, incorporation, and surface

application.
Soil erosion is factored in to the site and transport characteristics (Part A) of the Delaware PSI.

The Delaware PSlincludes a factor for ‘Soil Surface Runoff Class’ which is rated from Very Low, Low,
Medium, High, and Very High.

Leaching is considered by the ‘Leaching Potential’ factor in Part A of the P-Index.

13
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3. Demonstrate that risk increases with increasing runoff, erosion, STP, application rate and also
depends on method of application and leaching factors — Delaware’s calculated P-Index value increases

with risk factors. Factors are either assigned numerical values on a sliding scale varying from least to
most water quality risk or-calculated based on the relationship between the characteristic and the
potential for P loss from the site.

The six Part A site and transpbrt factors (Soil Erosion, Soil Surface Runoff Class, Subsurface Drainage,
Leaching Potential, Distance from Field to Surface Water, and Priority of Receiving Water) are added
then multiplied by a scaling factor.

STP and application rate are based on calculations and weighteds e

Method of application and leaching potential are both inclg

R

a value based on level of risk.

6. The P-Risk Assessme
application of Pi

Recommendation — (8) Incorporate wind erosion into the Delaware PSI. Delaware must also establish an
upper limit on STP above which no phosphorus application is permitted. Delaware’s PSI will meet NRCS

minimum P-Index requirements with the addition of those two factors. -

Summary of Delaware Findings and Recommendations
In summary, EPA recommends that Delaware evaluate the following two major findings and implement

associated recommendation to ensure that the state’s technical standards meet EPA expectation and

14




the CAFO program conforms with NRCS national nutrient management policy. The recommendations
are discussed at more length in the above sections.

Finding #1. EPA determined the Delaware technical standards to be incomplete or not addressed.

1. Delaware should revise the technical standards to ensure that the finalized version includes:

o A field-specific assessment tool for nitrogen (Appendix A, Item 4). '

e Field specific assessment tools for N.and P transport from fields to surface waters will provide
quantitative and/or qualitative criteria for determining whether the rate can be N-based, P-
based, or prohibited (Appendix A, Item 5). .

* - Acceptable method(s) for conducting the manure analys ,‘ppendlx A, ltem 17) OR

Finding #2. Delaware’s CAFO program does not i al policies for nutrient
management.
2. Delaware’s forthcoming revisig St ] uld include nitrogen field risk
assessment criteria consistent i '
3. The Delaware CAFO program shouldireq s that receive manure nutrients.

4. Delaware is recomm ise" _ : ¢ and the Nutrient Management

ferenced in STS-Delaware (2010) and include UD
ent technical standards since this document

RCS-Delaware 2002 and DDA 2002) regarding PSI
ware (2010,) specifies a PS! only when soil FIV values are greater
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