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EXECUTIVE SUMMARY

Background

Excess nutrients such as nitrogen and phosphorus are a nationwide concern for water quality.
Nutrient water quality concerns for Louisianaginate locally and from upriver as the state is
partially located within the large watershed of the Mississipfihafalaya River Basin (MARB)
which drains 41% of the contiguous United States and parts of two Canadian Provinces to the
Gulf of Mexico (GM). Thus, nutrient solutions to address water quality within the state of
Louisiana will be needed from upriver states as well as locally.

State of Louisiana

At the state levellouisianastate agencies of the Coastal Protection and Restoration Authority
of Louisiana (CPRA), Louisiana Department of Agriculture and FofefAF), Louisiana
Department of Environmental Quality (LDEQ), and Louisiana Department of Natural Resources
(LDNR) have developetthis Louisiana Nutrient Management Strategy for the pose of
managing nitrogen and phosphorus to protect, improve, and restore water quality in

[ 2dzZA @A Y I Q& Ay | @tRer dtaje Rnd @28erabagdndias well dis Sthkizholders
from the watershed communityvill also play a major role implemerting this strategy. The

state of Louisiana must comprehensively evaluate the nutrient management activities that are
already occurring within the state to leverage the best use of existing resources and future
planned activitiesegarding nutrients and war quality in Louisiana

Framework

A ten component framework for outlining and accomplishing action items is utilized in this
strategyfor nutrient management These ten componentxe: 1) Stakeholder Engagement; 2)
Decision Support Tools; 3) Reguwas, Policiesand Programs4) Management Practices and
Restoration Activities; 5) Status and Trends; 6) Watershed Characterization, Source
Identification, and Prioritization; 7) Incentives, Fundimgd Economic Impact Anags 8)
Targets and Goals, lonitoring, and 10) Reporting. This framework allows for multiple
components to be implemented simultaneously and incorporates adaptive management
practicesasinherent in the processThe strategic action items schedy&ppendix Aputlines

a timeframefrom 2012 to 2018 for this strategy, after which an assessment of progress to date
will be made to allow for newer information to be incorporated into strategic planning and
nutrient management activitiebeyond 2018

Implementation

Implementation of he Louisiana Nutrient Management Strategy will focus on key datests
include 1) river diversions 2) nonpoint sourcenanagement 3) point source managemen)
incentives,5) leveraging opportunities, and) Giew sciencebasedtechnologesapplicatiors.

These focus areas are specific to the state of Louisiana and the implementation measures that
the statemayemployfor water quality improvements.
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River Diversions

RROSN) RAGSNEAZ2Y A O2yaiNHzOGSR FT2NJ G6KS &adtEN1I2 aSa
wetlands have the valuadded benefit of assimilating and removing nutrients that have
already entered the river system either from within Louisiana or frorbaginstates. CPRA

models predictpotential nitrogen and phosphorus assimilation capaatyexistingdiversions

(Davis Pond, Caernarvon, Naomi, and West Pointe a la Haflctoeal annual removals of 4,381

tons of total nitrogen (TN) and 129 tons of total phosphorus (TP). Models also piediet

planned diversios (West Maurepas and the MiBarataria) with potential annual removals of

10,187 tons of TN and 124 tons of. TRs bngterm future plans (50 1 & S NB& 020122 NJ / t v
Coastal Master Plaimclude the implementation oéight (§ additional river diversion projects

annual removal of amdditional 53,749 tons of TN and 1,088 tons offfih the Mississippi

and Atchafalaya Rivers predicted

Thus implementation o&ll planned diversions constructed and fully operatioasloutlined in

the 2012 Coastal Master Planouisiana has the potential in an average Hyear to remove
over 68,000tons of TN andver 1,300 tons of TR which in turn preventshese nutrient loads
from reaching theGOM Extrapolating based oblSGSvatershed modelingestimatesof the
MARB TN and TP contributiongrom Louisiana (estimated at only 1.7% of TN and 2.4% of the
TP reaching the GOM) suggests tN&k S NJ RAGSNE A2y a O2dzZ R NBY20S
TN input(which is more than double the estimated contribution from Louisiaavad 41% of

[ 2dZA &AL Y I Q& YehRISi$ e&ly Half theAegtimitzdl contributiopm MARB to
GOM These extrapolations suggest that river diversiom Louisiana could removenore
nitrogen than it contributes and a significant portion of phosphoytisereby mitigating some of
the nutrient loads from uasinstates.

Nonpoint Source Management

Nonpoint source managementin Louisianawill focus on best management practices (BMPs)
and conservation practices (CRe) address runoff water quality imgriculture, forest, and
urban settings those for individual home sewage systemsand through floodplain
reconnection LDAF, LDEQ, and LDNR all work in collaboration with watershed partners
through theNonpoint Source Pollution Prevention Progrdmoughthe Clean Water Act (CWA)
Section 319 prograno address nonpoint sources in select watersheds throughout the state,
and develop and implement plans specifying appropriate BitRs CPs Several manuals on
guidance for BMPs have been developed by LDAEQLDDNR and thd.ouisiana State
University Agricultural CenteL $U AgCentgthat are specific to commodities within the state,
such as rice, poultry, dairy, sugar cane, and sveineé for addressing nonpoint source from
urban storm water runoff and indisdual home sewage systems.

Conservation practiceCPs)recommended by theU.S. Department of Agriculture Natural
Resources Conservation ServitddSDA NRE Louisiana are the backbone for nonpoint
source management efforten the field These consertian practices are designetb be
effective as a systems approatthavoid, control, or trap runofbefore it leaves the fieldOver

90 conservation practices have been utilized in Louisiana in an effort to improve water quality
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(AppendcesB and §. Implementation of these conservation practices are largely focused in
agricultural and forestry areas in Louisiankorestry practices within Louisiana boast a 96%
compliance rate in BMP implementation by Louisiana foresters.

Reviews oBMPefficiencyindicate their effectiveness in nutrient removahd inlimiting water
guality degradation.A recentreview forthe Lower Mississippi Alluvial Valley agricultéoend

that many BMPs result ifewer nutrients leaving a fieldwith efficienciesanging 15to 100%
nutrient removal and that consideration of environmental factors such as rainfall should be
evaluated when demonstrating BMP effectivenessurther, studieson the effectiveness of
forestry BMPslsoindicate they are effective in limiting watguality degradationn Louisiana

Hydrdogically modified water bodies, such as the Mississippi River Louisiana are
disconneced by leveesfrom their historical floodplain. Té natural process of overbank
flooding which allowed nutrients and sediment to be removed from the water body ch&nne
was discontinued Reconnecting river to its floodplain will allow for the natural process of
nutrient removal to occurtherebyenhancing water quality.Floodplain reconnectionrpjects
within Louisianasuch asMollicy Farms on the Ouachita River in northeast Louisamesone
such effort to reestablish this connectiofsmall scale flood plain reconnection projects in non
coastal floodplains such as Mollicy Farms and the lanyer diversion projects proposed in
coastal Louisiana discussed later in this docun@ay an important role in nutrient removal
and improved water quality.

Point Source Management

Louisiana's Water Quality Regulations (LAC 33:Chéxjeequire permits for the discharge of
pollutants from any point source into waters of the state of Louisiahle Louisiana Pollutant
DischargeElimination System (LPDEB)ymit Program is regulated by the HR) There are over
14,000 permitted dischagers within the state. More specific to nutrients entering surface
waters of the state, LDEQ discharge water permits address sanitary wastewater; storm water
through industrial, construction, or Municipal Separate Storm Sewer Systems (MS4) permits;
Goncentrated Animal Feeding Operation (CAFOpermits, wetland assimilation; and biosolids
management. These activities are regulated through LDEQ and permitted through the LPDES
and state permittingorograns.

Specifically,permitted point source wetlandassimilation projects in Louisiana provide an
opportunity for wetland restoration and nutrient removalln Louisiana, wetlands have been
experiencing degradatiodue to reduced supplies dfesh water which introduce nutrientand
sedimentsneeded for pant growth. Through point source wetland assimilation projects,
wetlands receive nutrient rich treated effluent that not only act to bring water to a wetland
area that needs it butlsointroduces nutrients into the wetlands. Awetland plants uptake
nutrients, wetland health is promoted anchutrients are also removed from the water, thus
decreasing the amount of nutrients that would have been discharged into a water bidere
are currently tenpoint source wetland assimilation projects permittedLiouisianaand more

are proposed. Recent nutrietemoval efficienciesn these wetlands average 53% for nitrate
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nitrite nitrogen, 68%or total Kjeldahl nitrogen, and 65% for DR averageover a five year
period; nutrient removal efficienciemnay range p to 100% for nitrogen and phosphorus
compounds in some years.

Incentives

Incentivebased programs within the state of Louisiaoffer stakeholders the opportunity to
participate in environmental stewardship activitie¥oluntary stewardshipprograms exist for
both nonpoint and point source community groups thus offering nearly all stakeholdérm

a watershed communityan opportunity to participate in water quality protection,
improvement, and restoration.

Nonpoint source stewardshijm Louisiana is largely through programs aimed at agriculture and
forestry. Through the USDA NRCS Farm Bill progrsuch as the Environmental Quality
Incentives Program (EQIP), Conservation Reserve Program (CRP), and Conservation Reserve
Enhancement Program (CREP), tésalding averaged nearly $100 million annually from 2005
through 2012for implementation of conservain practices in Louisiana This funding has

allowed fora steadyannual increase iacres receiving conservation practiagad_ouisiandrom

nearly 250,000 aes in 2005 t@approximatelyl million acres in 2012.

Another nonpoint sourcdocused voluntary INB ANI Y @GAGFE (2 [2dzZAaAil yI C
the Louisiana Master Farmer Progrded by the LSU AgCenteOver 2500 farmers within
Louisiana are enrolled in this three phase training program that features classroom and field
training and development of a farmspecific management plan. Louisiana Master Farmer
programparticipation cover®6%of the parishes in the state with the sta®major agricultural

and forestry areas demonstrating the most participation. The recently implemented Louisiana
Master Farmer University combines the first two phases of the classroom and field training into
a 2day backto-back event that aims to recruit additional farmers to its ranks and promote this
environmental stewardship opportunity to farmersOther tracks of the Louisiana Masters
Program include the Louisiana Master Logger Program aimddgaersand the Louisiana
Master Gardner and Louisiana Master Naturalist Program aimed at citizens within Louisiana.

The Louisiana Environmental Leadership ProgiabP}] provides thpoint source community

an opportunity forvoluntary stewardship While the ELP promotes and supports stewardship

for many aspects of pollution prevention and reduction, voluntary efforts related to nutrient
management have receivedpecial attention in recent years.Industries such as BASF,
ExxonMobil, Marathon, Mosaic, and Nalco have been recipients of ELP awards for their
voluntary nutrient management and reduction efforts. Louisiana cities including Carencro,
Denham Springs, anduston have also received leadership awa@snutrient management
efforts. These Louisiana companies and cities serve as leaders in their respective groups and
models for ways to achieve voluntary nutrient reductions.

Entities within the state of Losiana rely upon énomicincentivesto supportwater quality
projects Such programs include the LDAF Agriculture Economic Development Assistance
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Program Clean Water Act Section 319 Program administered through the LDEQ Nonpoint
Pollution Prevention Progam, Community Development Block Grants, and atheecific to

the coastal areas of Louisiana through the LDNR Coastal and Estuarine Land Conservation
Program (CELCP) and CPRA Coastal Forest Conservation lIf@ZaGNhat provide financial
support fa conservation that may result in water quality improvement. Additionally,Ghean

Water State RevolvingFund Program (CWSRF) supports municipalities in achieving water
guality improvement.

The state of Louisiana is interested in exploring other inverdvenues such as through water
quality credit trading and through business forces. Trading is a mbdssd tool that connects
different sources of pollutants to achieve a cesdtective solution to water quality
improvement. While a trading program currently not operated in Louisiana, the potential
exists for such a market. Business forces are also becoming an incentive driver through
committing to do business with other businessn the supply chaithat employ sustainable
practices. In Loumna, Kellogg Co. &sleader in thisrelatively new approach by committing to

buy rice produced through sustainable Iness practices from Louisiana farmers.

Leveraging Opportunities

It iswidely acknowledged that leveraging resources and creating opportunities for collaboration
will be essential tothis strategy. Many stakeholders withested interest in a watershed
community are actively developing or implementing projects to protect, improvegsiore the
water quality in their watersheds. The ability to leverage with these graupagoing projects

and to engage them for creating partnerships on new projecta fiactor that will result in
improved water quality within the state of Louis&n Over 30 leveraging opportunities have
been identified to date and many moege anticipated in the future (Appendix D).

New ScienceBasedT echnologies/Applications

Incomporating the current state of the science and cutting edge technologies anlicappns
will be needed for nutrient management within Louisian@reas of focus for Louisiana include
agricultural production, wastewater treatment, -stream assimilation and removal, and river
diversion research.

Globally, the liman populationis currently over 7 billiorand is projected toincrease 32% to
9.1 billion by 2050 By 203@&s the human population tops 8.3 billiothe demand fofood and
energy will rise 50%nd the demand for fresh water by 30%Sciencebased technologies
abound in griculture as the industry seeks ways to simultaneoirstyease production to meet
the future demands and tonprove water quality.

The USDA NRCSonservation Effects Assessment Project (CE&R)s to quantify
environmental effects of conservation pramtis and to develop sciendmsed management for
agriculture. The Lower Mississippi River B§sMRB)CEAP Project released in August 2013
estimated that implemented conservation practices resulted in an average reduction of 35% in
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sediment, 21% in nitran, and 52% in phosphorus delivered to rivers and streams from
cultivated croplandn the LMRB

Fertilizer applicationis another technology that aims to optimize nutrient use while at the same
time minimizing water quality impacts. The use of the mRrient stewardship philosophy
involving theright timing, right source, right rate, andright place of fertilizer application
promotes efficiency in fertilizer use. Enhanced efficiency fertilizers can also reduce nutrient
losses while increasing nutrient availability to plants. Application methods such as variable rate
technology can ensure thdertilizers are applied to maximize application to areas that need
them and minimize application to areas that are already nutrient rich.

Wastewatertreatment technologiesand advances in this science will aid in nutrient removal
from somepoint sourcedischargers These wastewater technologies can aid in reducing the
amount of nutrients that enter water bodies in the state.

Once nutrients enter a water body, other technologies and applicatioay aid in assimilation
or removal of nutrients from ustream. Two suchn-stream technologies involve flotant
treatment wetlands anditilizingremovablealgalmatsto remove nutrients.

Research involving nutrienassimilation andremoval through river diversions in coastal
Louisiana is a developirsgience. CPRAs partnering with The Water Institute of the Guxf
develop a research strategy to identify and resolve critical divengtated uncertainties.

Nutrient Solutions

Thestate of Louisiana has prepared this Nutrient Management Stratbgyugh collaboration

with state and federal agencies and through engagement with stakeholders within Loui#iana.
is evident that nutrient solutions for Louisiana are not a -@mefits-all approachas
implementation methods will involveoastal restoation, nonpoint sourceand point source
management incentives, leveraging  opportunities and sciencdased
technologiegapplicationsto varying degrees depending on the specific characteristics such as
land use and hydrologgnd primary suspected nutriergources withinsubwatershedsn the

state. Further, nutrient solutions employed in upbasin states will be needed and are being
implemented in order to address nutrients and water quality in the larger MARB.

Within Louisiana, several state and fedeagencies and stakeholder groups are implementing
nutrient solutions; unfortunately, this information is typically not stored or reported in a central
area. The ability to document, track, and report on existing efforts and share that information
within the watershed community underscores thdesire for more coordinated and
collaborative endeavor under thisouisianaNutrient Management Strategy.
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LOUISIANA NUTRIENT MANAGEMENT STRATEGY

Protection, Improvement, and Restoration 8f I 4 SNJ vdzt t AG& Ay [2dZA&Al Yy
A. PREFACE

A.1 Nutrient Management

Nutrient pollution from excess nitrogen and phosphorus is an issue for many water bodies
within the United States, including those that drain to ase within the state of Louisiana.
While nutrients are essential components of natural ecological funsti@xcess nutrients in
water bodies may disrupt the balance of these natural processes, disrupting nutrient
assimilation anddegradingwater quality resulting in significant impacts to fish and other
aquatic life inhabiting those water bodies.

Nutrients come from various sources including nonpaources, such agyacultureand urban

runoff, and point sourcessuch asnunicipal andndustrialdischargesand may be transported

far downstream from the original inputAdditionally, as the state of Loiuama contains both

inland and coastal environments that border the Gulf of Mexi{G®OM) nonlocal nutrient
a2dz2NOSa FFFSOGAY3I 2FFaAK2NBE 41 GSNE Yladdniy ONR I O
affect inland waters through upstream sources

Strateges to manage nutrient pollution in Louisiana waters and in other upstream states are
ONR GAOL € G2 FRRNBaaAy3d SEOSaa ydzZiNASydGa FyR
water quality (see Box 1) The Louisiana Nutrient Management Strategy willdg the
development and implementation of nutrient management activities. The Coastal Protection
and Restoration Authority of Louisiana (CPRA), Louisiana Department of Agriculture and
Forestry (LDAF), Louisiana Department of Environmental Quality (LBXEQjhe Louisiana
Department of Natural Resources (LDNR) comprise an interagency team developing and
implementing this statewide nutrient management strategy to address nutrient pollution issues
impacting water bodies within the state. Through the catliatiive and voluntary participation

of stakeholders within the Louisiana watershed community, this Louisiana Nutrient
Management Strategy will build upon the existing programs and initiatives to protect, improve,
and restorethe water quality within the sate of Louisiana.

On a national level many entities including the Mississippi River Gulf of Mexico Watershed
Nutrient Task Force (Hypoxia Task Force), Gulf of Mexico Alliance (GOMA), U.S. Environmental
Protection AgencyU3EPA), U.S. Department of Agriooé Natural Resources Conservation
Service(USDA NRGCS).S. Fish and Wildlife Service (USFWS), and the Gulf Coast Ecosystem
Restoration Task Force (GCERTF) recognize the need to address excess nutrients within the
YIEGA2y Qa g1 0SSN 6 2R I8 acidengeRof h@udiazoiildwidissalded axkygen in
offshore waters such as th@OM has been the focus of nationwide efforts to preserve and
restore water quality, habitat, and fisheries.
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BOX 1: WHY A NUTRIENT MANAGEMENT STRATEGY?

A strategy focused on the nitrogen and phosphorus loads to the Gulf of Mexico (GON
determine what improvements are necessary for Louisiana to contribute to nutr
management throughout the Mississippichafalaya River Basin (MARB). In addition
identifying the appropriate level of nutrients in the MARB, this strategy requires
assessment of the way nutrients ameanagedat the individual watershed and statewid
scales. The management tools to be studied for implementation include, but atamiketd
to, managing nutrients on the field, at the edge of field (USDA NRCS and LDAF OSV
intercepting nutrients that have already entered the river system either from Louis
sources or from sources wpver from Louisiana (CPRA).

Louisianagituated at the bottom of the large watershed that drains 41% of the contigu
U.S., bears the full brunt of effechkoom nutrients introduced to the MARB system from-u
river states. However, in addition to controlling and capturing our own nutrientsuth
local nonpoint and point source management, Louisiana is uniquely positioned to}
contribute to removing nutrients that have entered the system fromriyer states. This
GAYOGSNOSLIIAYTe 27T y[dARASHIGVEF O&&  bldzi BifkiEgy
(Figure 1).

2 A0K GKS FdzZt AYLI SYSydalraazy 2F NAGSNI

Louisiana wetlands will have the potential to remove nearly double the 1.7% nitrogen
and almost half the 2.4% phosphorus load USGS BBYARModels estimate that Louisiar
contributes to the system under average Mississippi River conditions. EXisting
additional voluntary nonpoint and point source measures could further improve th
efforts. The added benefit is that this coastal et assimilation process will also he
NBal2NBE FyR adzaidlAy [2dzAaAilyl Qa O2Fadl
during the last century. By reconnecting the Mississippi River to the deltaic wetl;
Louisiana will build and maintain cstal wetlands that will protect and preserve national
significant ecosystem services (oil and gas production, navigation, fisheries, wildlife ha
provide storm protection for coastal communities, and achieve improved water quality.

Thespatiale@y 4 2F [2dZAaAl YI Qad DbdziNASYdG al vyl
areas that drain into the MARB. Louisiana is focusedssessing the appropriate nitroge
and phosphorus loads and their impacts on water quality throughout the state. Whatl
basin drains into the GOM through the MARB or whether a basin drains directly into c
bays or lakes, such as Lake Pontchartrain, Louisiana is committed to protecting, impi
and restoring quality in all state waters.
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Nutrient Management
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A.2 Gulfof MexicoHypoxia and Impacts

Hypoxia is a condition whemustaineddissolved oxygeroncentrationsin the water decrease

to a level that can no longer support living aquatic organisms. Hypoxic areas (also known as
GRSIFIR 1T2ySaé¢uv OFy 06S F2dzyR AYy Ylye |NBFA | NB
and frequency since first being noted in the 1970s. the northernGOM hypoxia was first
documented in 1972 and its severity and extent have been surveyed annually since 1985
(Rabalais et al. 200Turner et al. 2009, UMCON 201 3Figure2).

In the northernGOM hypoxia generally occurs in bottom waters off the Louisiana and Texas
coasts during the summer months of Judaly and August It is a transient condition that
forms primarily as a result of excess nutrients carried in the Mississippi and Atchafalaya Rivers
andfreshwaterstratification (layering) of waters in th@ OM(Bianchi et al2010;Rabalais et al

2010; USEPA 204R

Understanding tlect effects of hypoxia on commercial fisheries in the northern Gulf of Mexico
is of critical concern. Coastal waters off Louisiana provide essential habitat for nationally
important commercial fisheries and effects of hypoxia can incligtekills, which can deplete
valuable fish populations and disrupt ecosysteiere common effects of hypoxia, however,
include population shifts in spatial distribution and community structure through mortality and
emigration.It has been well documentetthat bottom-dwelling Gulf species such as the Atlantic
croaker and brown shrimp are displaced by hypoxia from physiologically optimal foraging and
breeding habitat along the Louisiana shelf (Craig and Crowder 2008)impacts of hypoxia in
these instaiges are likely to be more indirect with changes in food web structuresabdethal
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reproductive effects. For example, evidence indicates that Atlartioakers, which are
generally considered hypoxtalerant, are exhibiting a suite of suphysiologicalimpacts
resulting in endocrine disruption and impaired reproduction when they aggregate around the
edges of a hypoxic zor{€raig 2012; Thomas et al. 200raig (2012) an@raig and Banan
(2013) suggest that such effects likely extend to the broadenersal and possibly pelagic fish
communities, in northerrtGOMwaters.

Research into the socioeconomic impacts of hypoxia on ¢utfmerciaffisheries has to date

focused primarily on the brown shrimp fishery and the results are prelimineigwever, a

broader analysis of the Gulf shrimp and menhaden fisheries is undenwajyuding
development of economic models (Craig 201Zhis potential impact of hypoxia on northern
GOMFTAAKSNASaE Aa 2F ONARGAOIEt O2yOSNYy o060SOFdzasS |z
exceeded 1,217 million pounds in 2012 with a dockside value of $331.2 million. This accounted

for approximately 29% of the total catch by weight in the loweSA&es (NOAA 2013).

LOUISIANA NUTRIENT MANAGEMENT STRATEGY
May 2014 - Page 4



Figure 2. Schematic showing how hypoxia can develop at depth in the water column.
Freshwater from rivers such as the Mississippi River carry and deposit nutrients which
promote phytoplankton growth in the surice waters of the Gulf of Mexico. When
phytoplankton, which feed on the nutrients, are eaten by zooplankton or die, they sink to the
bottom. When the organic material sinks to the bottom, it decomposes, a process which
consumes oxygen. Due toatural salinty and temperature stratification, oxygen flux from
the surface water to the bottom waters is blocked and oxygen in the bottom waters becomes
depleted. As a result, animals that cannot move to waters with higher oxygen levels may die
(graphic reproducedrom Park et al. 201p

Hypoxia’s effects underwater

o Nitrogen and e They stimulate e As the phytoplankton ° Oxygen supply
phosphorus, along the growth of die, they fall to the becomes
with fresh water phytoplankton, bottom, where they are tempaorarily
‘I - from the rivers, finy marine digested by bacteria, depleted, ﬁ
| are discharged plants. which consumes putting stress
into the gulf. oxygen in the process. on marine life.

PHYTOPLANKTON FISH EOTTOM DWELLERS

The microscopic Most adult fish may survive Young fish or nonmobile

single-celled plants are hypoxia by swimming into animals like clams may

the base of the food areas with more oxygen. eventually die if the oxygen

chain. They live near the Schools may, however, become remains depleted for a long
Note: The hypoxic zone is based on surface of the ocean crowded as the fish are forced time. Some seafloor dwellers
an annual survey conducted by because they need into smaller habitats and cut off like tubeworms are more
NOAA June 11-16, 2008, sunlight to survive. from access to food. tolerant of low oxygen.

Sources: Mancy N. Rabalais, Louigiana Universities Marine Consortium; R. Eugene Turner, Department of Oceanography and Coastal Sciences, Louisiana State University; Charles G. Craw ford and
Dale M. Robertzon, U.S. Geological Survey; Margot Stiles, Oceana; National Marine Fisheries Service, NOAS
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A.3 Significancdo the State ofLouisiana

The Mississippitchafalaya River Basin (MARB) drains approximately 41% of the contiguous
United States and includes several major river systéfigure 3. According to modeling
studies conducted by the 5. Geological Survey (USGS), approximately 98% of the nutrient
loading into the MARB comes from sources upstream of Louisiana; and of this nutrient loading,
approximately 90% is associated with agricultural sources, natural sourcestodpheric
deposition (Alexandeet al. 2008a).

Within Louisianaapproximately 43% of the land area drains into the MARIBure4) and
according to USGS models, contributes 1.7% of the nitrogen and 2.4% of the phosphorus load
into these rivers Alexander et al2008; Tablel). The remaining 57% of the state land area
drains directly to theGOM through coastalbays and lakessuch asLake Pontchartrain.
Therefore, it ismportant to address water quality and nutrient management throughout the
state. This statewide nutrient management strategy will address all watersheds in Louisiana
including those that drain into th&OMthrough the MARB or those that drain directly into
coastal baysr lakesand theGOM

Figure 3. The MississippAtchafalaya River Basin (MARB) drains approximately 41% of the
contiguous United States that includes all or part of 31 stateslaghCanadian provinces. Map
scale is approximately 2,000 miles across (reproduced from GOMA 2012).
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River Basin (MARB) and eventualito the Gulf of Mexico (GOM). According to USGS models,
Louisiana contributes 1.7% of the nitrogen and 2.4% of the phosphorus load into these rivers
(Alexander et al. 2008a2008H.The remaining 57% of the land area in the stadeainsinto

the GOM eitherdirectly or through coastal bays or lakes.
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Tablel. Percent share of nutrient flux (mass per time) delivered to the Gulf of MeXiG®M)

from States within the MississippAtchafalaya River BasiiMARB) States which arenot
YSYOSNE 2F GKS 1 @8LREAL ¢ &1 (repradhcddSfromAeRandisiS LJ2 NI S
et al. 2008Db).

Total Nitrogen Total Phosphorus

State Percent of Delivered Yield State Percent of Delivered Yield
Total Flux (kg knfyr') Total Flux (kg knfyr')

lllinois 16.8 1734.9 lllinois 12.9 117.4

lowa 11.3 1167.2 Missouri 12.1 89.4

Indiana 10.1 1806.6 lowa 9.8 89.2

Missouri 9.6 800.5 Arkansas 9.6 94.6

Arkansas 6.9 750.1 Kentucky 9.0 113.4

Kentucky 6.1 879.5 Indiana 8.4 132.3

Tennessee 55 757.7 Tennessee 5.3 61.9

Ohio 5.4 1082.3 Mississippi 4.4 101.6

Mississippi 3.4 863.5 Ohio 4.1 72.1

Minnesota 2.9 340.7 Louisiana 2.4 67.4

Wisconsin 2.7 406.8 Wisconsin 2.4 31.7

Louisiana 1.7 513 Minnesota 2.0 20.1

Other 17.4 Other 17.7

Total 100 Total 100

lf 0K2dzZAK [2dzZAaA Lyl Qa 02y i NX o6 dzi®Mig/small2louisiEnd 2 SN
is at the terminus of all nutrient impacts resulting from nutrient loads upstream. For this
reason, Louisiana is committed to protecting and improving water quality within its inland and
coastal waters, and cooperating with upstreatates to reduce nutrient loads in the MARB.
Specifically, river diversions built as a part of #@1.2 Coastal Master PIQICPRA 2012yill

provide a means of interceptingutrients from the mainstem of the Mississippi Riwand

reducing the amount ohutrients reaching the Gulf of Mexico. In addition to the regulatory
requirements under the Clean Water AG@EWA) this comprehensive strategy includes an
incentivesbased approach for participation of all stakeholders within the watershed
communityinvolved inagricultural management practices, wastewater treatment technologies,

and coastal programs and restoration activities. A commitment to the development of a
bdzi NASYy G alylF3aSYSyd {GNIGS3Ie& F2NJ [2dZA &ALl Yl A
dedication toprotect, improve, and restore water quality of the st&@eavater bodies.
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B. VISION
The overarchingvision of the Louisiana Nutrient Management Strategy is tabugh its
implementation
1 Nutrient levels inLouisian& aurface watersboth inland and coastalill be managed
to ensuresupportof healthy aquatic communities, clean water for public, agricultural
and industrial use, including but not limited to recreation in and on the water, drinking
water supplies, irrigation and ligeock watering
1 Stakeholdes will beinvolved in nutrient managementat the local level to actively
support g I G SNJ ljdzt f Adeé LINPGIGSOGAZ2YI AYLINRBOSYSyGx
bodies and will be encouraged through participation in voluntarypnovaive, and
incentivebased approachesnd
1 Nutrient management for ater quality protectionimprovement andrestorationat the
local levelmay have a cumulativeand positive impact on the health of the receiving
water bodes both within the state and withithe Gulf of Mexico.

C. PURPOSE

The purpose of the Louisiana Nutrient Management Strategy is to manage nitrogen and
phosphorusto protect, improve, and restore thautrient-relatedwaterlj dz € AG& Ay [ 2 dz
inland andcoastal waters

D. STAKEHOLDERS AND IMERS

All stakeholderswithin a watershed community will play a role in nutrient managemfant
Louisian@ & ¢ | i S.NJSaehdtlerS anclude state and federal agencies, academic
institutions, nonprofit, norgovernmental organizations (NGOs), private industry, private
landowners and members of the watershed community, and parishes and municipalities among
others. Participatin by and partnerships among thestakeholderentitiesis necessary for the
success othe Louisiana Nutrient Management Strategy for protection, improvement, and
restoration of water qualitwithin[ 2 dzA awaterghedxammunies
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E. FRAMEWORRKOR LOUISIAMNUTRIENT MANAGEMESTRATEGY
Srategy featuresstrategiccomponents, andtrategicactions are outlined belowhat support
the vision and purpose of the Louisiana Nutrient Management Strategy

Strategy €atures includes thosessentialkelementsdesired ina nutrient management strategy.
Strategic omponentsare the framework for organizing and accomplishing the g&itategic

actions are those action items to be accomplishetirough employing the nutrient
management methods describdderein.

E.1 Strategy Features

The Nutrient Management Strategy for the state of Louisiana will address sources of nutrients
including point and nonpoint sources within the water bodies of the state. This implies that all
nutrient sources will be considerefr management, assimilation, and reduction. Thus, the
Nutrient Management Strategy will kgpal orientedwhere specifi@actionsare identified along

with measurable environmental outcomes.The Nutrient Management Strategy utilizes a
watershed approachwhere all activities within a watershed, including natural environmental
and human activities, are assessed and taken into account. Therefore, it is imperative that
watershed leaderswho are the most familiar with the local conditions and needs within a
watershed be the vanguard for these efforts.

Accordingly, efforts will béroadly collaborativewith watershed partnerships formed among
state and federal agencies, academic institutions, private landowners and industry, and other
groups to leverage sttagies. Watersheds throughout Louisiana will be included in nutrient
management activities through the connectivity of water bodies statewide culminating in
comprehensive statewide water quality improvements

The Nutrient Management Strategy will rely strategic planning including macrp mesa,

and microwatershed approacheshat will allow objectives and measureable outcomes to be

scalable from watershed level (micro) to stqteeso)and possibly even nationwide (macro).
Programs implemented for watequality improvements through this Nutrient Management

Strategy will be routinely evaluated amdprovement projects trackedn order to measure the
environmental outcome.Continued and routingrogress monitoring and reportingvill aid in

identifying successes as well as identifying programs that may require adjustments or re
evaluation in order to achieve the desired outcome of nutrigr@nagemens A 0 KAy [ 2 dzA a4 A |
water bodies. Performance measures and tracking will be a kpwrt to strategy
implementation.

Lt F@FAfLFofS WiiRk fidantfiddyand(uge8 in thig Autrieng MaRagement
effort. These decision support tools may include existing data sources, modeling efforts, and
mapping applications originatinfrom a wide array of watershed community stakeholders.
While current knowledge of the watershedwill be incorporated into this Nutrient
Management Strategy, it may also be importantiéperage new technologieso manage and
reduce nutrients.
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E.2 StrategicComponents

The Louisiana Nutrient Management Strategy is composed of a framewaoidn aftrategic
componentsto support the vision angurposeof the strategy. These ten strategic components
(Table2) represent common themes for nutrient management and illustrate the process taken
to develop and implement this Nutrient Management Stratégyrotect, improve, and restore
the nutrient water quaity within water bodies of the state of Louisiana.

Further, the ten strategic components ftie Louisiana Nutrient Management Strategy align
with common componentsr elementsof a nutrient strategyenvisioned bysuch entities as the
Gulf of Mexico Alliance (GOMA 2010), Messissippi River/Gulf of Mexico Watershed Nutrient
Task Forceand UEPA (2011).

Table 2. Framework of ten strategic componentsf the Louisiana Nutrient Management
Strategy.

Component Description

1. Stakeholder Engagement Identify, engage, and involve stakeholders within the
watershed communityn water quality solutions

2. Decision Support Tools Identify and evaluate tools that may be utilized in evaluating
and assessing nutriesin watersheds

3. Regulations, Policie® Examine current regulations, policies, and programs that me

Programs guide nutrient management activities

4. Management Practices & Identify and document appropriate management practices &

Restoration Activities restoration actvities

5. Status & Trends Examine status and trends of information related to nutrient
management

6. Watershed (haracterize watershedand subsegmentsdentify nutrient

Characterization, Source sources, ad prioritize watershed$or nutrient management

Identification & Prioritization efforts

7. Incentives, Funding, & Utilizevoluntaryincentivesor fundingto promote participation

Economic Impact Analyses in stewardship activitieand evaluate economic impaot
nutrient managemenactivities

8. Targets & Goals Documentagency commitments, timelines, amdlestones for
nutrient managemenactivities

9. Monitoring Utilize effective monitoring programs to document nutrient
levels or other associated data

10. Reporting Develop reporting mechanisnfer communicating with
stakeholdersand tracking strategy progress
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E.3 StrategicActions

A series of wmategic ations will guide the implementation of thelLouisiana Nutrient

Management Strategy.These strategic actions fall undtére framework of the ten strategic
components described above Completing these strategic actionas well as adapting,
modifying, or identifying additional strategic actions will be part of the strategy
implementationprocess.

E.3.1 Stakeholder Engagement

Stakeholder participation is essential to accomplishing the vision of the Louisiana Nutrient
Management Strategy. Stakeholders have a vested interest in the protection, improvement,
and restoration of water quality within their watershed community and #re stewards of

their local landscapes. Engaging and communicating with stakeholders wikyo® the
success of the Louisiana Nutrient Management Strategy.

One of the many benefits of a robust stakeholder engagement process is increased awareness
and participation from all sectors within a watershed in activities that are more nutrient
responsible. Working with local watershed and industry leaders, future stakeholder
engagement efforts will focus on performirmmgoing andadditional outreach and eduation,

and identifying and promoting partnerships and leveraging opportunitiesveraging existing
programs will be critical to further engage stakeholder communities ad thasianaNutrient
Management Strategy is implemented.

The strategic actions for Stakeholder Engagement underi_thésianaNutrient Management
Strategyare to.

1 Identify stakeholders with interest isirategy

1 Engage stakeholders drategy development

1 Perform outreach/education odtrategy activities

1 Identifyand promote partnerships/leveraging opportunities

Timelines and milestones for these strategic actions are given in Appendix A.

In 2012, the Interagency Team identified over 200 stakeholder groups in Louisiana with water
guality interest as a part of their mission. These stakeholder groups included state and federal
agencies, agricultural producers, academic institutions, nonprafiganizations, non
governmental organizations (NGOs), private industry, private landowners, parishes, and
municipalities, among others. Louisiana is fortunate to have a broad base of existing
stakeholder groups with interest in water quality managemexst these stakeholders are
routinely engaged in water quality discussions through a variety of programs managed by
agencies developing and implementing the Louisiana Nutrient Management Strategy.

In late 2012 and early 2013, key stakeholder interest psouncluding agriculture,
business/industry/municipality, negovernmental organizations, and academic/research
institutions were targeted and engaged to solicit input that represented a wide array of

LOUISIANA NUTRIENT MANAGEMENT STRATEGY
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nutrient management activities for improving the qugliof inland and coastal water bodies of
the state. In addition, the Interagency Team was able to engage representbwesver 130
stakeholder affiliations through presentations at local and regional level meetings at more than
30 events from Novembez012 through June 201Figureb).

Figure 5. Engaging stakeholders is essential to the successth& Louisiara Nutrient
Management Strategy.
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E.3.2 Decision Support Tools

Decision support tools are essential évaluating and assessing various aspectsiufient
managementactivities Numerous tools exist that may be utilizéar this purpose. Available
tools include water quality data water quality models, and management actions and
assessments.

Web-based data acces®ols such as the LDEQ Louisiana Environmental Data Access Center
(LDEQ 2018, the UEPA Nitrogen an®hosphorus Data Access TAdSEPA 201Figure6),

and theWater Quality Portal (USGS et al. 2018)ay provideaccess to available informatiam
YdziNASyd tS@Sta gAlGKAY (GKS adldSQa ¢F GSNJ 62RA

Water quality nodels such as the USGSptially Referenced Regressions On Watershed
attributes or SPARROWhodel USGS 2013&igure?7), may provideinformation on potential
sources of nitrogen and phosphorwend nutrient loads in surface waters Additionally,
Geographiclnformation Systems (GIS) based tools that allow wiszation of watershed
features, such as land use and elevation, and identificatiqgoténtial nutrientsources will be
important in supporting decisions on nutrient managemeatdtivity and aid in watershed
prioritization.

The strategic actions for De@n Support Tools under thieouisianaNutrient Management
Strategyare to:

1 Identify available tools

1 Evaluate available tools

1 Select available tools

1 Document selected tools

Timelines and milestones for these strategic actions are given in Appendix A.

During 2012 and 2013, thimteragencyTeam conducted a broad review of available decision
support tools in support of théouisianaNutrient Management StrategyOver 200 tools were
identified, evaluated, and their applicability or utility to nutrient negement determined.
Applicable tools includedbest management practices, data access portals, mapping
applications, modeling tools, and reportsAs the strategy is implementednewly identified
tools will continue to be evaluated artbcumentd as they ee useful to the Louisiana Nutrient
Management Strategy
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Figure 6. The USEPA Nitrogen and Phosphorus Pollution Data Access Tooidgsov
downloadable data layers and key information on the extent and magnitude of nitrogen and
phosphorus pollutionand potential sources of these pollutants (USEPA 2013).
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Figure7. The USGS SPARROW Online Decision Support System is one of the many tools that

may aid the Louisiana Nutrient Management Strategy. The SPARR@dEInbased on 2002
data, estimatesnitrogen and phosphorus loads within the state of Louisiana as well the larger
MississipptAtchafalaya River Basin and other parts of the natidd§GS 2013a)
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E.3.3 Regulations, Policiest Programs

Numerous efforts arainderway within the state of Louisiana as well as nationally that
address a multitude of nutrient management activities such as those aimed toward
outreach, monitoring, or agricultural incentive3.hese programs may asswith nutrient
management actities within the state of LouisianaAgricultural production in Louisiana
has benefitted from Farm Bill programs that offer finandiatentives and technical
assistance with implementation of conservation practidegire).

The strategic actions for Regulations, Polici&sPrograms under theLouisianaNutrient
Management Strateggre to:

1 Identify currentregulations, policies and programs

1 Identify gaps in regulations, policies and/or programs

1 Propose or establish nemegulations, policies and/or programs

Timelines and milestones for these strategic actions are given in Appendix A.

During 2012 and 2@3 in the development of theLouisianaNutrient Management Strategy,
current regulations, policies, and programs were inventoried pacteivedgaps were noted.
Stakeholders alsexpressednterest involuntary incentivebased programsuch asexploring
water quality credittrading options in Louisianaln addition regional collaborations through
the Lower Mississippi River Valley Nutrie@mpact and the Mississippi Rivers and Cities
Initiative were createdin 2013 Within the state of Louisianathe Louisiana Agriculture and
Forestry Nutrient Management Task For@912 see Box Rwith representation from major
agriculture groupsand the Louisiana Water Synergfroject (2012 see Box B with
representation from major industrial groupsere created ad both groups aim to improve
water quality through stakeholder participation and voluntary efforts.

More recently in October 2013, an Interagency Agreement throughiS8&PAGulf of Mexico
Program Office and the USDA NRCS in Louisiana was signed tedmoessurement efforts at
edgeof-field to show how conservation practices are working on farms. ddrnsementalso

helps the Louisiana Master Farmer Program implement conservation practices as
recommended in existing regional strategies that USEPA tpgoged with partners. A
program coordinator is being supported as well to help make sure the measurable
environmental results are reported back to USEPA and USDA-farmarconservation practices
from the Louisiana Master Farmer Program participantisanisiana who conduct edgs-field
monitoring. Objectives include: 1) increase the number of farms in Louisiana participating in
the Master Farmer Program; 2) regional partnership to support Master Farmer conservation
efforts and the implementation ofite Gulf of Mexico Regional Ecosystem Restoration Strategy,
Ddzft F | @LIEALF ! OlGA2y tftly IyR GKS DdzZ ¥ 2F aSEA
coordinator position for the Master Farmer Program in cooperation with Louisiana State
University Agricultural Center; and 4) use edge of field monitoring to evaluate conservation
practices effect on water quality at selected cooperator farms.
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Figure8. Regulations, policies, and programs such as these made possible through the 2008
Farm Bill provide financial and technical assistance for implementation of best management
conservation practicesthat may result in improved water quality are necessary fothe
success of the Louisiana Nutrient Management StratégsDA NRGCS al. 2012)
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BOX 2: LOUISIANA AGRILTURE AND FORBSTR
NUTRIENT MANAGEMEMNASK FORCE

In 2012, the Louisiana Department of Agriculture and Forestry created a Louisiana
Agriculture and Forestry Nutrient Management Task Force to study the topics related t
agricultural nutrient issues and evaluate their impact on our agricultural indusiiries.
Task Force will eventually be charged to support the agency in multiple wedé&ted
issues, but the immediate priority is to review and make recommendations on the follo
topics:

1 The need for research, education and training in the selectionagpdication of
agricultural fertilizer and soil nutrients in the state;

1 Identifying practices that apply to the selection, purchase, storage, and applicat
of agricultural fertilizer and soil nutrients, including the reasonableness of rules
their onfarm storage;

1 Identifying state level agriculture certainty certification programs that encourage
the implementation of best management practices in the generation, handling o
land application of nutrients in Louisiana;

1 Formulating a systematic and econmailly viable nutrient management program
that will both maintain agricultural profitability and improve water quality in
Louisiana.

This Task Force is an excellent example of producers, industry, universities and state
governments working together to adelss nutrient concerns and will continue to do so in
manner that is consistent with sound science and practical application. Task Force
members include representatives from Louisiana agriculture and forestry stakeholders
industry. Representatives arfrom the following organizations:
o Louisiana Cooperative Extension Service
Louisiana Agriculture Experiment Station
Louisiana Association of Conservation Districts
Louisiana Farm Bureau Federation
Louisiana Soybean and Grain Association
Louisiana Forgry Association
Louisiana Landowners Association
Louisiana Agriculture Consultants Association
Louisiana fertilizer industry
Louisiana Cattleman's Association
Louisiana poultry industry
American Sugarcane League
Louisiana Rice Growers Association

O OO O0OO0OO0OO0OO0OO0OOoOOoOOo
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BOX 3: LOUISIANA WAR SYNERGY PROJECT

The U.S. Business Council for Sustainable Development (US BCSD) launched the Loy
Water Synergy Project in May 2012. Since then, 21 companies have been working tog
with local and state governments and other stakeholders to find mutually benleficia
solutions to address water quality, quantity, and storm water challenges in southeastel
Louisiana. The project goals are to achieve tangible water synergy benefits in the regic
link the efforts of the private sector with those underway in the pubdictsr, establish a
longterm collaboration plan for this region, and develop a replicable process that can K
taken to other watersheds/regions.

Project activities are focused in five working groups: Wetlands, Nutrients Management]
Issues, Groundwater Safability, Water System Sharing, and Alternative Levee Materi

Nutrients Management Issues Working Group
This working group links the efforts of the private sector with those underway in the pu|
sector to address nutrient impacts in the water besliof Louisiana. Current and planned
activities include:

1 Collaborating with LDEQ and LDAF to provide input to the Louisiana Statewide

Nutrient Management Strategy.

T ' LIRFIGAYT GKS NBLRNI SyaGAdGt SRY abdzid N
INduld G NRAFEf / 2NNAR2NES ! YADGSNAAGE 2F b
baseline of point source nutrient discharges.

Exploring the opportunities to create a nutrient trading program in Louisiana.

1 Working with LDEQ, LDAF, and agricultural indusfyesentatives to implement
alternatives to reduce nitrogen and phosphorus discharges.

1 Defining alternative methods of nutrient removal, for example, diverting water
through vegetative wetlands for nutrient removal.

=
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E.3.4 Management Practices & Restoratiofctivities

Developing, documentingand leveraging appropriate management practices, including
nonpoint source, point source, and restoration activities for a given watershed, will be essential
to the[ 2 dzA adutright-m@dagement efforts.| 2 dzA aland ysk Q diverse which requires
solutions to regional nutrient issues be locatigpecific. Opportunities to leverage
management practices and restoration activities within a selected watershed will allow for a
more holistic approach to nutrient managent resulting inmore informeddecisiormaking

with multi-layered beneficial effects.

Currently, nanagement practices which control the sources, transformateomd delivery of

nutrients are widely applied in various state and federal programs in laoaisi Watershed
management programs have been effective tools for addressing watelityin [ 2 dzA a A | Yy I Q3
water bodies. Some of the most effective application of th@seludescontrolling land use,

restoring and maintaining the landscape, and utiliziognservation practices (CPgyee
AppendixB). For example, conservation technical assistance and financial assistance funded
through the Farm Bill promotes implementation of conservation practices such as the 590

Ndzi NRA Sy G al yI 3SYSy i watdrshe®(FilgwadK Ay [ 2dzA aAl yI Q&

Point sourcewnetland assimilation projects which introduce nutriemth wastewater to natural
wetlands can achieveertiary levels of sewage treatment and stimulate wetland productivity.
The state has adopted policy guidelinasd regulationsfor utilizing wetlands to assimilate
nutrients in municipal effluen(LDEQ013b,201%).

Many coastal programs within Loisisa are focused on combating coastal erosion and salt
water intrusion. However,the 2012 Coastal Master PI&PRA 201Zpcuses orprojects that

not only reduce risk from storms and floodingut also restore ecosystems and ecological
functions(Figure1l0). CPRA evaluatedcesystem services such as nutrient uptake poterntial
various habitats;the evaluation indicated that the managment of existing and proposed
Mississippi and Atchafalaya River diversionshin the MARBcould allow for substantial
nutrient removal(RiveraMonroy et al 2013.

The strategic actions for Management PractidedRestoration Activities under the Nutrient
Management Strateggre to:
1 Document current practices related to nutrient management
1 Identify areas where practices are being implemented
1 Model nutrient removal estimated through riverine diversions
1 Identify casestudies/model watersheds
1 Integrate sciencédased nutrient management approaches

Timelines and milestones for these strategic actions are given in Appendix A.
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Figure 9. Conservationpractice 590 Nutrient Management Plan coveragén acres)in
Louisiana from 2005 to 2012 through Conservation Technical Assistance (CTA) and Financial

Assistance (FA) (USDA NRCS ap13
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Figure 10. Restoration activities authorized by the Coastal Protection and Restoration
Authority (CPRAJjvithin the state of Louisianare necessary to restore and protect the fragile
and degrading coastal marshé€see Table 5)
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E.3.5 Status& Trends

Documenting thecurrent statusof nutrientsand determiningchangesver timeis a critical part

of evaluating the success of nutrient management effants_ouisiana. Water quality data
collected as part of the LDEQ Ambient Water Quality Monitoring Network (AWQMN) psovide
REF G 2y YdziNASyld S@Sta waterdhedympléniestatich (Plans S Q &
(WIPs) developed through the LDE@npoint $urce Programinclude an evaluation of the
status and trends of historical water quality data for each priority water body that is targeted
for partial and/or full restoration.This evaluation of status and trends provides an indication of
whether water quality is improving as a result @fIPimplementation. Preliminary assessments

also suggest that in some watersheds where WIPs have been developed and implemented,
water quality improvements are occurring (LDEQ 2013n addition a [ 2dzA aAl yI Qa
Management Strategy is implementedwailable case studies for nutrient management
activities will be identified and evaluated to assist with determiningtershed status and
trends.

Information in the coastal zone related to historic land loss, fujur@ected land loss, habitat
type, salinity and water level data are routinely collected by CPRA through the Coastwide
Reference Monitoring System (CRM®gtlands and the Barrier Island Comprehensive
Monitoring (BICM) program@&CRMS 2013; BICM 2013)

Nonpoint source pollution may be a factor of not only environmental conditions but also
individual behavior.Sociallndicatorsprovide a means to measus®cial change and may be an
important management tool in understanding effectiveness of managementtesfies
(Genskow and Prokopy 2011Within Louisiana, the LSU AgCenter has conducted surveys to
document Social Indicators associated with implementation of conservation practices and
attitudes on water quality for specific agricultural interest groupshimtthe state (LSU
AgCenter 2018 Figurell). Documenting current behavior and determining changes over time
may be valuable in guiding nutrient management decisigithin a given watershed.

The strategic actions for Status & Trenghder the Nutrient Management Strategye to:
Model nutrient loading estimated within Louisiana watersheds

Document instream nutrient water quality

Document Social Indicators of nutrient management behavior

Document Best Management Practice (BMBhd ®nservation practice (CP)
implementation in watersheds

Document permitted discharger inventories

Document riverine diversions

Document coastal protection and restoratiaativities

Determine trends in nutrient water quality at lorigrm monitoring stations
Determine trends in Social Indicators

Determine trends in BMEPimplementation

Determine trends in permitted discharger inventories

Determine trends imutrients related toriverine diversions

= =4 -4 9
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1 Determine trends in coastal protection and restorat@ctivities
Timelines and milestones for these strategic actions are given in Appendix A.

These efforts described above in addition to others identified through the Louisiana Nutrient
Management Strategy process will be evaluated together to give an ovexallof the current
status and future trend of nutrients. This information can be utilized to inform decisiakers

and to guide management efforts within a watershed.

During theLouisiandNutrient Management Strategy development process, Louisianaedork

with USGS to acquire nutrient loading model output from the SPARROW nttalskver, the

input data used for tat model was based on 2002 data which may not account for more recent
improvements in water quality; therefore, Louisiapaposeso work with the USGS to update
the regional SPARROW model using more recent water qualityfalattae state of Louisiana

LOUISIANA NUTRIENT MANAGEMENT STRATEGY
May 2014 - Page 25



Figure 11. Status and trends ofSocial Indicators focused on water quality and nutrient
management such as thosgeveloped by the LSU AgCenter (2@)3nay assist in determining
stakeholder avareness and attitude regarding nutrient management. These Social Indicators
can be documented and tracked over time to indicate nutriembanagement behavior
changes Documentingcurrent status and tracking future trends resulting from protection,
improvement, or restoration of nutrient water quality are important to the success of the
Louisiana Nutrient Management Strategy.

Beliefs about the relationship between farming operations
and their effects on water quality (n=265)

Farming practices definitely affect wate
) 60%
quality.

Farming practices may affect Wate_ 300
quality, but | am not convinced. 2

Farming practices do not affect wate 0
quality. M 5%

relationship.

I have not really thought about thl? 206

0% 20% 40% 60% 80%

Participation in federal programs

Environmental Quality Improvement
Program (EQIP)

Conservation Reserve Program
(CRP)

Wetlands Reserve Program (WRP)

60%

Wildlife Habitat Improvement Program
(WHIP)

Conservation Stewardship Program
(CSP)

Conservation Reserve Enhancement
Program (CREP)

None ‘ | ‘ 31%
|

0% 10% 20% 30% 40% 50% 60%

LOUISIANA NUTRIENT MANAGEMENT STRATEGY
May 2014 - Page 26



E.3.6 Watershed Characterization, Source Identificatiafa Prioritization

Watershed characterization, source identification, and prioritization involve identifying the
natural characteristics dand andwater bodies found within watershedand identifying the
possible suspected sources of nutrietdsa givenwater body This information on watershed
characteristics and suspected sources will allowpiooritization of water bodies for nutrient
managemengctivities

Watershed characterization of such alintes as land use, elevation, and nutrient sources
include factors related to the physical, chemical, and biological properties of the water bodies
within a watershed. Watershed characterization involves delineating the watershed that will
be the focal mnagement unit addressed by th&lutrient Management Srategy and
determining the attributes and characteristics of the watershést are relevant tonutrient

water quality The LDEQ@Vater Quality Management Plan, Volume 4 Basins and Subsegment
Boundaries (LDEQ 2008) describes the delineations of LDEQ water management units
Basins/Subsegmentndthe primary water body types within those unitsThere are 12 basins
within the state that are subdivided into 481 subsegments that fall within theasins.
Additionally, the USGS delineates Hydrologic Units (HUth@s) are also subdivided into
successively smaller units (Seaber etl887 USGS 2@b). HUCs are another set of water
management units that may be utilized in nutrient management aatgitnithin the state of
Louisiana there areour HUC2 watersheds, 12 HUC4, 21 HUCG6, 59 HUCS8, 276 HUC10, and 1274
HUC12 level watersheds delineated.

The National Land Cover DatabadeL{CD2006) geographically categorizes the land use/land
cover within thestate of Louisiana as well as that of the nation. The land use/land cover
statewide in Louisiana is categorized as 30% wetlah8%o forests, 17% open water, 15%
cultivated crops, 6% developed are&$8o shrub/scrub, and 5% pasture/hayable3). The
distribution of theseland use/land covers differ among basins and regions of Louiskagaré¢

12). Wetlands occur largely within the coastal area and Mississippi and Atchafalaya River delta
regions of the state; whereas forests mainly occur in the central to northwestern portions as
well as the eastern part of the state. Crops are mainly located within the northeastern and
southwestern part of the state.Developed areas are typically associated with larger cities
within Louisiana and occur interspersed throughout the stat®ther data sets including
Geographic Information Systems (GIS) based data such as hydrology and elemdtivater
qguality monitoring datawill also be useful in characterizing watershedsr nutrient
management activities

Source identification involveslentifying suspectedsources of pollution within a given water

body or watershed Source identification may be accomplished through desktop analyses or

rapid assessment utilizing a multitude of ®ksed and water quality datep look at the land
surrounding he water body to help determine potential impacts. Windshiadrveys

performed by driving around the watershed of interestay also help acquire information on

potential sources of nutrientst KNR dz3K [ 59vQa / 2YLX Al yOSeaz2yAilz
the agency outlines approaches for monitoring permit compliance to aid in addressing potential
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point source issues. AdditionallyDEQ performs watershed sweeps to identifgnpoint
sources and to identify unpermitted point souradischargerswithin a sdected basin or
watershed Watershed sweeps or inspections have been performed in waterslédbe
Pontchartrain, Terrebonne, and Vermilideche Basing LouisianaBeckstrom 2009, 2011,
2013%; Kelly 2007Mallett 2008,2009,20129.

Utilizing watershed characterization and source identification information allows for informed
prioritization of water bodies for protection, improvement, and restoration of nutrient water
quality. Using information on nonpoint sources and water body impents on the CWA
303(d) list, LDEQ and partners have prioritized water bodies through 2016 for targeting
activities to address nonpoint source activities that may be the cause of the impairments (LDEQ
2011). These priority water bodies are located thgbhaut the state but are largely located in

the Mermentau and Ouachita River Basins. Nutrients are among some of the suspected causes
of impairmentsthat also include fecal coliforms, suspended sediment, and turbidiEQ

2012)

Several USDA initiativesithin Louisiana have prioritized watersheds within the state for
restoration activities associated with conservation practices. The Gulf of Mexico Initiative
(GoMl), National Water Quality Initiative (NWQI), and the Mississippi River Basin Initiative
(MRBI) target watersheds across the state for implementation of BMPs to address suspected
nonpoint sources through conservation practi¢gesSDA NRCS 2013bg¢cTable4; Figurel3).

In an effort to best utilize available resources, leveraginth ihese current programs and
initiatives that are working in priority watersheds will be essential under ¢ghigtegy. In
addition using available watershed characterization and source identification information will
allow for the screening and prioiation of watersheds to help select those as priority nutrient
management activities.

The strategic actions for Watershed Characterization, Source Identification, & Prioritization
under the Nutrient Management Strategy are to:

Characterize watersheds lgnd use/cover and geographic features
Characterize water bodies by type such as streams, bayous, awvelisakes
Characterize watersheds within the coastal zone

Characterize watersheds with existing or planned riverine diversions
Identify potentialsources through Desktop Anaig&Vindshield Survey
Identify unpermitted point source

Identify priority watersheds from leveraging programs

Determine priority watershed basins

Develop priority watershed scheme for basin subwatersheds

Determine priority sulwvatersheds

Develop/leverage Watershed Nutrient Management Projects for priorities

= =48 8 4 -8 -9 _45_4_°_2._-2

Timelines and milestones for these strategic actions are given in Appendix A.
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Table3. National Land Cover Database land use/landrep (LULCglassifications within watershed basins and statewide fetate
of Louisiana(NLCD 2006). Statewide, wetlands account for nearly 30%, forests 19%, open water 17%, cultivated crops 15%,
developed areas 6%, shrub/scrub 6%, and pasture/hay 5% efltbJLC within Louisiana.

Land Use/Land Cover, Percent
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Atchafalaya River Basin 576,281 224 0.9 1.0 0.0 0.0 21 0.0 0.0 0.0 0.1 0.2 26 10.6 53.2 6.8
Barataria Basin 671,466 36.2 0.9 3.7 0.6 0.5 05 0.0 0.0 0.0 0.2 0.1 1.4 8.2 17.9 29.8
Calcasieu River Basin 1,051,403 7.0 2.2 4.4 0.5 0.3 0.2 01 268 24 121 56 84 6.7 16.0 7.4
Lake Pontchartrain 1,959,604 38.9 35 3.4 1.2 0.5 03 0.1 93 0.2 6.0 1.8 45 2.2 17.2 10.8

Basin
Mermentau River Basin 1,009,474 138 1.0 3.8 0.3 0.1 0.2 00 22 0.3 1.3 1.3 81 37.0  10.2 204

Vermilion-Teche Basin 1,055,841 175 29 47 0.4 0.2 0.3 0.2 3.2 0.7 1.9 1.0 95 275 194 104

Mississippi River Basin = 514,859 428 |19 12 0.4 0.3 20 54 18 29 23 1.0 35 55 215 | 75
Ouachita River Basin 2,590,882 24 40 1.6 0.2 0.1 00 26 263 47 6.5 12 14 305 176 0.9
Pearl River Basin 235,250 3.1 52 |13 0.4 0.1 07 00 206 12 124 54 84 28 349 35
Red River Basin 1,995,013 3.9 38 26 0.5 0.2 01 50 298 67 109 12 76 102 16.8 0.8
Sabine River Basin 755,635 120 26 1.6 0.2 0.0 04 06 263 43 122 6.1 46 09 16.4 | 11.8
Terrebonne Basin 1,012,065 327 12 26 0.3 0.2 04 00 00 00 02 01 34 11.0 226 253
State Total 13,427,774 173 2.8 28 0.5 0.2 04 15 153 26 6.0 1.8 51 152 19.2 |95

*Percents may not add up to 100 due to rounding.
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Figure12. Land use/land cover (LUL@Jays a major role in watershed characterization in
Louisiana, where apparent regionalifferences exist throughout the statg NLCD 2006
Wetlands occur largely within the coastal areend Mississippi and Atchafalaya River delta
regions d the state; whereas forests mainly occur in the central to northwestern portioas
well as the eastern parbf the state. Crops are mainly located within the northeastern and
southwestern part of the state.
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Table4. Priority watersheds for conservation through USDA initiatives in Louisia@alf of
Mexico Initiative, GoMI;Mississippi River Basin Initiative, MRB&and the National Water
Quality Initiative, NWQIUSDA NRCS 2013bd

GoMiI Bayou Cornésrand Bayou 12 080903020302
Bayou Grand Marais 12 080802020103
Bayou StVincentLittle Grand Bayou 12 080903020304

MRBI Bayou Macon 8 08050002
BoeufRiver 8 08050002
Lower MississipgBaton Rouge 8 08070100
Lower MississippGreenville 8 08030100
Lower MississippNatchez 8 08060100
Mermentau 8 08080202

NWQI BigCreek 12 080702050203
East Fork Big Creek 12 080702050202
Indian BayotBayou Queue De Tortue 12 080802020101
Lake LouiBayou Louis 12 080402070303
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Figure13. Watershed characterization, source identification, andigritization are essential

to the success of the Louisiana Nutrient Management Strate¢ySDA NRCS programs
including the Gulf of Mexico Initiative (GoMl), Mississippi River Basin Initiative (MRBI), and
National Water Quality Initiative (NWQIhave utilizd watershed level characteristicand
identification of potential sourcesto prioritize watersheds at the HUC 8 and 12 leweithin

the state of Louisiana for water quality improvementhrough implementation of best
managementand conservation practices

Legend

[ nwal (HuC 12)
GoMI (HUC 12)

| I MRrBI(HUC®8)
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E.3.7 Incentives, Funding& Economic Impact Analyses

Ensuring that adequate technical assistance and funding are available for the implementation
of voluntary nutrient management strategies will improve participation and minimize any
economic lossesssociated with strategy implementationTaking advantage of leveraging
opportunities among programs and providing incentives for nutrient strategy implementation
will encourage voluntary participationLeveraging funds from LDERAF, USDAJEPA, and

local parish governments has resulted in economic incentives, technical support, and funding
sources for implementation afonservation practices (CHs)priority watersheds.

Economic impact analyses may be necessary in order to determine the relasitseassociated

with improving water quality through nutrient management for point as well as nonpoint
d2dzNOS AylLdzia (G2 [2dzAaAlylQa 61 GSNJ 62RASa®
regulatory and nofregulatory stakeholders. Thus, speciéconomic impact analyses may be
warranted to determine costs associated with various nutrient management activities and
implementation(Figurel4).

Economics of nutrient management play a large role in whether or not stakeholders participate
in voluntary programs. Two notable voluntary programs in Louisiana are the Master Farmer
program administered by LDAF and the Environmental Leadership Program (ELP) administered
by LDEQ. These programs educate and certify agricultural producers (Master Farmer) and
recognize industries (ELP) for taking voluntary steps to improve water quaiiygh nutrient
management. The Master Farmer program requires classroom education and the development
of a nutrient management plan for their specific operations. The ELP recognizes industry
leaders that take the initiative to make voluntary reductionsniutrient discharge above and
beyond their permit requirements. These voluntary programs will be promoted, opportunities
for financial and technical assistance will be pursued, and synergies and partnering
opportunities will be sought for leveraging nignt management projects with other programs.

The strategic actions for Incentives, Funding, & Economic Impact Analyses under the Nutrient
Management Strateggre to:

Promote voluntary participation in incentiMeased programs

Identify and communicate aylable funding support

Promote assistance (financial or technical) for BEFmplementation

Promote assistance (financial or technical) for point sources

Document economic impacts from available sources

Explore feasibility for credit trading

Identify gaps

=4 =4 4 4 -8 -9 -9

Timelines and milestones for these strategic actions are given in Appendix A.
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Figureld. Economics play an important role in agricultural production. Agricultural produc
within the state of Louisiana totaled more thar9.7 billion in 2012 for the top te
commodities. With the average value produced by a farm in Louisiana valued at $131K ¢
29,000 farms within the state, Louisiana has a major stake in agriculture produ
(reproduced from Westra and Niu, 2013, LSUGEnter Highlights of Louisiana Agricultu
2012.

Lowisiana About Louisiana agriculture:
2012 nghhghts Farms and farmers
Louisiana land in farms 8,109,975 acres
. o y ege Land in forests 14,000,000 acres
Louisiana STOp 10 Commodltles Total land in state 27,670,000 acres
Commodity Total Value Average size of a farm 269 acres
o About Louisiana farms
Forestry $2.8 billion Number of farms 29,000
o Number of people living on farms 91,432
Poultry $1.9 billion .
Family farms 85%
oTn Partnerships 8%
Sugarcane $993 million Comoriiitn: .
Soybeans $805 million About Louisiana farmers
Feed grains $794 million AvSipae 208 L

Farming is primary occupation 40%

Beef cattle and calves $561 million Farming is secondary occupation ~ 60%

African-American 6%

Marine fisheries $523 million Caucasian 93%

| - Other 1%
Rice $483 million

Female 28%

Horses $472 million Male Tl

Average value of agricultural

Aquaculture $431 million production per farm $131,000

Source: Westra and Niu. 2013. LSU AgCehtighlights of Louisiana Agriculture 2012

LOUISIANA NUTRIENT MANAGEMENT STRATEGY
May 2014 - Page 34



E.3.8 Targets& Goals

Targets andGoals under theLouisianaNutrient Management Strategyvill focus on the
strategic actions outlined in the other nine strategic componeartd the agency commitments,
timelines, and milestones to accomplishing these strategic actio@mmitments from
agendes onprogramsand available resourcesre necessaryo accomplishing these action$\
timeline from 2012 to 2018 is presenteghichallows for interim milestoneschartingprogress
toward this nutrient managementollaboration forprotecting,improving and restoringvater
jdz €t Ad& Ay [badish Alkttawgdic@Qctionsfor T&8deds and Goals including agency
commitments, timelines, and milestones are presented in Appendi@everal strategic actions
have already been completed in 2012 and 2013.

In 2018, & assessment of the strategy wieé conductedo allow forindication ofprogress to

date and updatesbased on new information that has become availabldmendments or
adjustments tostrategic actionsnay occuras necessaryAs multiple entities are committed to

the protection, improver8y 4= YR NBaili2NI GA2y 2hk adpddivdzA & A | y I
management approacis integral to the Louisiana Nutrient Management Strategy.adaptive
management approach allowss to capitalize on the successes, incorporate new science as it
becomes available, and reconsider management activities that are foundlesbeffective.

While in many cases resolving water qualisgues includingutrient concernsis alongterm
challenge a shortterm assessment of progress to date allows Louisiana entities to chart
progress,make neededadjustmentsbased onnewly available nformation, and integrate new
research, technologies, and opportuniti@go the Louisiana Nutrient Management Segy.
Other Louisiana programs such as the LDEQ Nonpoint Source Program (LDEQ 2011) and CPRA
2012 Coastal Master Plan (CPRA 2012) utilizeyaas timelinefor program evaluation that
incorporates adaptive management. This adaptive management approaalcial to ensuring
that the methods for managing nutrient remain effective atftht results that demonstrate
successfuhutrient managementvithin Louisiana and thiarger MAREre communicated The
Targets and Goakchedulefor strategic actions under all strategic components of the Louisiana
Nutrient Management Strategy is presented in Appendiarilincludes agency commitments,
timelines, and milestoneom 2012 to 2018.
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E.3.9 Monitoring

Monitoring will allow for documentation of nutrient levels and other relevant information
regarding nutrient management activitiesMonitoring will facilitate thedemonstraton and
verificationthat nutrient management measures ahaving the desired effect on water quality.

In the event that water quality has not improved, monitoring data will guide improvements in
the application of more robust and effective nutrient management actions.

CurrentlyLDEQ conductsonitoring through its AmbienWater Quality MonitoringNetwork
(AWQMN)(Figurel15). LDEQurrently monitorsover 400water bodies statewide on a four

year rotating cycle where each water body is monitored monthly for one year out of the four
year cycle thus, approximatey 25% of the surface water bodies are monitored within a given
year. LDEQ also currently monitors 21 stations located on larger water bodies in the state as
part of longterm monitoring; these stations are monitored monthly every ye@he LDEQ NPS
Progam monitorswatersheds where \&tershedimplementationPlans (WIPsyere developed

to address water body impairments through implementation of conservation pracfilde&Q
2011).

Through the LDEQ Louisiana Pollutant Discharge Elimination System (LPDES) Permit Program,
LDEQ has collected nutrient effluent monitoring data from major facilities discharging to the
Mississippi River. Additionally, nutrient monitoring requirements hbgen added to many
individual and general permits in the Lake Pontchartrain Basin based on Total Maximum Daily
Load (TMDL) conditionsPoint source wetland assimilation ar@oncentrated Animal Feed
Operation (CAFO) permittees must monitor nutrients initheffluent. Municipal Separate
Storm Sewer (MS4) stormwater permittees discharging to waters with dissolved
oxygen/nutrient TMDLs are required to develop monitoring programs to demonstrate best
management practices (BMPs) are controlling pollutantsuimoff. The multisector general
permit requires nutrient (e.g. nitrogen and phosphorus) and/or nutrieglaited parameter (e.g.
nitrate/nitrite -nitrogen) monitoring for specific sectors and subsectors within each of the
following industry categoriexchemical andallied products metal mining, mineral mining and
dressingfood andkindred products andfabricatedmetal products.

CPRA currently conducts monitoring within the coagtaleof Louisana through its Coastwide
Reference Monitoring System RAS}Wetlands(2013)with future planned monitoring to be
expanded to include more robust water variables.System Wide Assessment and Monitoring
Program (SWAMP) is in the development stage at CRRéh will provide leveraging of
resourcesand may proviéd a mechanism for monitoring across several data types including
physical, chemical, and biologiadtawithin [ 2 dzA & A | Y I Q TheD®aked lastititeof | 2 y' S
the Gulf2013)

Louisiana will investigate opportunities to leverage monitoring resources thiehUSEPA,
USDA, and USGS through the Mississippi River Monitoring Collaborative joint éffoered
approach to monitoring at edgef-field, in-stream, and watershed level may provide necessary
information on the effectiveness of conservation praeion the farmas well transport of
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nutrients and sediment wstream and downstream. Edgd-field monitoring may become
more important especially as lag times in water quality improvements from implementation of
conservation practices are recognizédgurel6).

The strategic actions for Monitoring under theuisianaNutrient Management Strateggre to:
Monitor in-stream nutrient watemquality

Monitor relative to BMRCPimplementation

Monitor nutrients associated withiverine diversions

Monitor nutrientsin point sources

Evaluatecompliance with point source permits

Identify gaps

= =4 4 -4 -8 -

Timelines and milestones for these strategic actioresgven in Appendix A.
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Figure 15. The Louisiana Department of Environmental Quality (LDEQ) performs routine
water quality monitoring within the state? water bodiesthrough its Ambient Water Quality
Monitoring Network (AWQMN)

Legend

Long-term Monitoring Station
& Monitoring Station
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Figure16. Edgeof-field monitoring of implementedagricultural best management practices
(BMPs)and conservation practice6CPs)may provide valuable data on the effectiveness of a
practiceat the farm levelto addressnutrients while acknowledging thatshort and longterm
effects may differ and thatresults could vary with environmental conditions such as rainfall

or drought.
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E.3.10Reporting

WSLI2NIAY3I Aa | ONA G AOLI € O2YLRyYy Syl 27T [ 2 dzA
Communicationto all stakeholdersis important to learn from the practices that are
implemented. Reporting can take many forms including traditional reports, websites,
presentations, and meetings.

The strategic actions for Reporting under the Nutridtgnagement Strateggre to:
1 Develop d_ouisiana Nutrient Management Strategy
0 Reviewdraft strategy
o Finalstrategy
Report annually ostrategy activities
Disseminate information througstrategy website(Figurel?)
Present information geospatially using wbhsed viewefFigurel8)
Documentspotlight(s) of nutrient management

= =4 -4 -4

Timelines and milestones for these strategic actions are given in Appendix A.

TheReview Draf{fDecember 2013)f the Louisiana Nutrient Management Strategy: Protection,
LYLINROBSYSYGS YR wSau2Nl A2y 27T wab eléadad fordzl £ A (0 &
public comment on December 20, 2013 (as made available on the Louisiana Nutrient
Management Strategy website).The public comment period ended January 31, 2@bd

response tgubliccomments are presented in Appendix F.
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Figurel7. Reporting nutrient management strategy activities and results is important to the
success of the Louisiana Nutrient Management Strategy. Through accessing the website
http://lanutrientmanagement.org, stakehdders can learn more about current and planned
nutrient management activities within Louisiana.

Louisiana Nutrient Management

Home  About Nutrient Management  Stakeholder Engagement  Programs  Decision Support Tools Resources FAQs  Contact Us

Welcome to the Louisiana Nutrient
Management Website

Nutrient impacts and eutrophication are a nationwide water quality
concern. Many entities; including the Mississippi River Gulf of
Mexico Watershed Nutrient Task Force {Hypoxia Task Force (HTF),
Gulf of Mexico Alliance (GOMA), U.S. Environmental Protection
Agency (EPA), and the Gulf Coast Ecosystem Restoration Task
Force (GCERTF) recognize the need to address excess nutrients
within the nation’s water bodies.

Louisiana has created an interagency team comprising the Coastal
Protection and Restoration Authority of Louisiana (CPRA), Louisiana
Department of Agriculture and Forestry (LDAF). Louisiana
Department of Environmental Quality (LDEQ), and the Louisiana
Department of Natural Resources (LDNR). The team will develop and
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Figure 18. Webbased geospatial information for the Louisiana Nutrient Management
Strategy is available through the LDEQ InteraetiMapping Application (LIMA). To access visit
http://map.ldeg.org/ , go to GIS Projects on left hand menu, and navigate to the Nutrient

Management Strategy link.

Louisiana Nutrient Management Strategy Public Site ]
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F. IMPLEMENTATION @QBUISIAN&NUTRIENT MANAGEMESTRATEGY

bdzi NASY G YIFylF3aSYSyld ¢&AlKAies on] nketdds for opritr@znd & (G S N.
capture of nutrientsto ensure the receiving water body maintains nutrient levalstable to

maintain biogeochemical processes and productive ecosystéigure 19). Methods that

promote incentives may foster voluntary participation, and opportunities for leveraging among
programs, partnerships, and stakeholders will be necessary for ultimate watelityqua
LINEG0SOGAZ2Y I AYLINRBOGSYSYG> YR NBail2NI A2y BAGK

Nutrient management methods will be appropriate for watersbedgionally and temporally
based on land use practices. ofe-sizefits-all approachis not appropriate for thestate of
Louisianagiventhe unique geographic features located within the state (uplands, alluvial plains,
coastal wetlands and deltastc.) and associated variety dand uses (cultivated crops, forests,
pasture, wetlands, etc.) Appropriate conservation and management practices may differ
amongwatersheds andhe timing within the year for nutrient water qualifynpacts maydiffer
depending on when those managemearid conservatiompractices are implemented

The Louisiana Nutrient Manageme8trategy will utilize river diversions, nonpoint source and

point source management, and voluntary incenth@sed programs to addss nutrient issues

within the state. Additionallyleveraging opportunities are being identified that will allow for
multi-entity collaboration on watershed scale projects to engage all stakeholders and promote
SYKFYOSR LI NIGAOALI GA2Yy Ay 2NRSNJ G2 LINRGSOGXZ A

River diversioa are a large component df 2 dzA A Al y I Q& / 2 YRPIEd Sy a A dS
Sustainable Coasf2012 Coastal Master PlaGPRA 2012) These projects reconnect the
Mississippi River to the adjacent deltaic wetlands and estuaries -wstablish lanebuilding

and landsustaining processes that have been disrupted byrri@nagement and flood
protection projects over the past century. In addition to building and sustaining coastal land,
diversions have the added benefit of assimilating nutrients that are carried in the water and by

the sediment. Byemovingnutrients, river diversion projects have a great potentiahtdgigate

the amount of nutrients that reach the Gulf of Mexico.

Louisiana hasraactive and effective Ngroint Source (NPS) program that operates through a
NPS Management Plan for 202016 (LCEQ 2011) One of the important aspects of this NPS
Management Plan is inclusion of statewide and watershed annual milestehese state and
federal agencies worked in collaboration with watershed stakeholdersetect and prioritize
water bodies to patitlly or fully restore by 2016Additionally, assistance programs through the
USDANRCSNd LDAF Office of Soil and Water Conservation (OSWC) aid with the identification
and implementation of appropriate nonpoint source Best Management Practices (BiviPs)
conservation practice@CPsjor a given watershed in the state.

Managingpoint source nutrient discharges asoan important component of overall nutrient
management. Since the creation of the Clean Water Act in 1972, the National Pollutant
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Discharge EliminatioBystems (NPDES) program has been a major force in the Qatitborts

to protect and restorethe quality of our rivers, lakes, and coastal watetsouisiana's Water
Quality Regulations (LAC 33:Chapter IX) require permits for tlohadpe of pollutants from

point source into waters of the state of Louisiana. This surface water discharge permitting
system is administered under the Louisiana Pollutant Discharge Elimination System (LPDES)
Permit Program.

Methods that incorporate sustainability and innovation to ensure nutrient water quality
protection, improvement, and restoration will be developed based on specific diagnoses of the
true nutrient issues within a watershed. Whether watersheds are nuta@ht, nutrient
starved, or currently at an appropriate nutriehtS @St = [NBtdeht aMahagemené
Srategy will identify and encourage the most appropriate solution to be identified and
implemented.
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Figurel9. Conceptual model of nutrient sources entering Louisiana water bodasally, from
upbasin or even from the coastal area. Mieods for nutrient control or capturespecific to
Louisiana land form, geography, andgricultural and industrial production will aid in
managing nutrients within Louisiana water bodies

Photos provided b PRAL.DAF, LDEQ, atk6DA NRCS
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F.1 River Diversions

Louisiana is situated at the bottom of the Mississippthafalaya River BasifMARB)
watershed, where watersheds that drain from far upriver terminate. Once nutrients have
entered the Mississippi River system, they are on a highway to the Gulf of M&@d)where

they contribute to Gulf Hypoxia. However, river diversions constructedthiey Coastal

Protection and Restoration Authority of Louisiana (CPRA) for the purposes of rebuilding and
sustaining coastal wetlands also have the benefit of assimilating and removing nutrients that
have already entered the river system. Diversions from Mississippi and Atchafalaya rivers

LI & Fy AYLRNIFYG NRES A yestablghingldeitaichpyocessfisst dzA a A | Y
have been disrupted by historical river management and flood protection measures

diversions wilmaintain existiig wetlands and build new land while dramatically increasing the

Ydzi NASYy G | aaAYAEFGA2Yy OF LI OAdGe 2FONL2dzZA aAl yI Qa

[ 2 dzA a 2002yCbaft@ Master Pla(CPRA 2012) prescribes a variety of projects to reduce

storm damage isk and to restore coastal ecosystems to a sustainable condition. 2012

Coastal Master Plan utilized decision criteria to assess risk reduction and restoration potential

and identified 109 projects that maximize these benefits (CPRA 2013a). Ecosgsteces

were a part of the project selection consideratioNutrient uptake potential was evaluated as

one of the ecosystem services provided by projects in20&2 Coastal Master Plan, specifically

the plan evaluated restoration and protection projeeffects on nitrogen removal in open

gl GSNE ASRAYSYG>X YR ¢SOGfFyR | NBIao [ 2dzA @A Y
to trap and assimilate nutrients that are carried in river wativeraMonroy et al 2013.

Reconnecting the river with theoastal wetlands through diversion projects is a restoration
strategy that has been proposed in Louisiana for decades and a number of diversion projects
have already been constructed amae operating Figure20). River diversion projects have
been a significant component of every coastal planning effort since the 1990sar@na
keystone project of the master plathat will help rebuild some of the nearly 4,906quare
kilometers (1900 square miles) of coastal wetlands that have been lost between the early
1930s and 2010 (Couvilliat al. 2011)and sustain those that have not been lost. In addition,
diversions willsustainsome of the projected 4,500 square kilometers (1,750 square miés)
landthat could be lost in the next 50 years without any act{@PRA 2012)

Research suggests that estuaries have a number of biotic and abiotic pathways to remove
nutrients from the waeér column, including denitrification, burial, plant uptake, and assimilation
into the food web. Thus, the overall amount of nitrogen and phosphorus reachinG @M

can be reduced by reconnecting the Mississippi River to coastal estuaries (DeLaurgdebal.
Lane et al. 2004).
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Figure20. Example of an existing diversion Davis Pond Freshwater Diversion connecting the
Mississippi Rive(foreground) with coastal wetlands (background).

A tremendous amount of research has been done over recent decades to investigate nutrient
transformation and assimilation in areas receiving diverted Mississippi River water. This
research includes empirical studies in a variety of habitats includingatagamps, wetlands,

and estuaries.

To estimate the potential nitrogen and phosphorus assimilation capacity of existing and future
planned diversion projects, CPRA used a first order,-basad model (known as-BC*)
following Kadlec and Knight (1996nd updated in Kadlec and Wallace (2009). The river
diversion operational strategies used in the model were thosed in CPRAroject planning
efforts or were based on actual operations (for existing diversions). These operational
scenarios consideredverage river hydrographs, climate variables, diversion capacity, river
nutrient load variations and receiving basin characteristics (CHR2N2013). The model utilizes
conservative inputs, considering the existing landscape, and does not account for future added
benefits and synergies with increased lamailding from futureprojects under the 201Zoastal
Master PlanfCPRA 2012)

Existng river diversions in Louisiana that were modeled during this study include the gated
structures at Davis Pond and Caernarvon (both authorized under the Water Resources
Development Act) and siphons at Naomi and West Pointe a la H&otperd 21, Table5).
Incorporating the actual perations of these diversions over the past 5 years into the nutrient
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model and assuming average river conditions, resulted in a total annual removal of 4,381 tons
of total nitrogen (TN) and 129 tons of total phosphorus (FR)Ure22).

CPRA also investigated the potential for future planned diversions to assimilate nutrients.
Under current projections, it is anticipated that CPRA will begin construction of two of these
planned diversions, the West Maurepas and the atataria diversios, within the next 5
years. These diversion projects will dramatically increase the nutrient removal capacity within
coastal Louisiana. The modeled annual nutrient removal capacity of these two projects is
10,187 tons of TN and 124 tons of TP during\agrage river year.

Longli SN ¥ dzii dzZNB 2002Cygadtal MadsthiIPlart inelld@ the implementation of the
remaining eight planned river diversion projects.  Construction of these additional river
diversions will increase the nutrient removal ta@A G & 2F [ 2dzA&aAl yI Q& NA ¢
dramatically. With all of the planned diversions constructed and fully operational, Louisiana

has the potential in amverageriver-year to remove 8,317 tons of TN and B41tons of TP,

preventing these loadom reaching theGOM(Tableb).

USGS developed a Spatially Referenced Regressions on Watershed Attributes (SPARROW)
model which reporteccontributions of each state to the average annual loading in the MARB.

For Louisiana, the model reported contributions of 1.7% of the total loading for total nitrogen
(26,654tons/year) and 2.4% of the total phosphorus (3,276 tons/year) (Alexander 20@8a).
Evaluating these modeled estimates in the context of river diversions suggests that existing and
planned river diversion projects in Louisiana could remove a significant portion, if not all, of the
nutrient loads attributed to Louisiana in theseodels.

QaldAYlIOAY3 GKS ydziNASY(d NBY2@Fft OF LI OAGEe 27F |
developing s@nce However, with a fully implemented012 Coastal Master Plan, Louisiana

could potentially remove more nitrogen from the MARBrhacontributes, thereby mitigating

nitrogen loads fromupbasinstates. As the planning process continues and the supporting
science builds, landscape and projtel nutrient reductions estimates are being refined and

future updates to this Nutrient Mnagement Strategy will reflect the most current scientific
updates.
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Figure21. Location of existing and planned river diversions in Louisigeee Table 5)
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