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Executive Summary

The Chesapeake Bay plays a significant role in Ma
St atebs success in restoring and pr eirequikei ng t hi s r
balanced solutions that are cost effective, spur innovation, stimulate fhadest approaches and create

a restoration economy. Restoration will also test the collective will across seven watershed jurisdictions,
spanning from the southernert of New York State all the way to the capes of Virginia, to live in harmony
with the regionds nat ur apoint bepwedn davedopmeht afthie 2040 Totad a ¢ h e d
Maximum Daily Load (TMDL), which establishes current Chesapeake Bay palltgduction goals and

the ultimate 2025 restoration deadline, the good news is that healthy signs of recovery are being seen in
both water quality and |iving resources | ike bay
Chesapeake Bay Watershenplementation Plan (WIP) identifies the strategies, opportunities, and

challenges in not only meeting the 2025 Chesapeake Bay Restoration targets, but also sustaining

restoration into the future.

The Phase Il WIP builds upon lessons learned in Prase I, and charts a course to 2025 that is

locally-driven, achievable, and balanced. In developing the Phase Il WIP, Maryland agencies met with
county public works and planning departments, municipalities, soil conservation districts, NGOs, and the
pubic to better understand which restoration strategies are working, which are not, what additional plans

and restoration actions are anticipated between now and 2025, and where resources and collaborations are
needed to achieve them. This information wasmited, along with information regarding local pollution

sources, progress to date and any pollution reductions required by permit or contract, into local

summaries that establish local planning goals. These local goals combined wittavetigpellution
reduction strategies are projected to achieve Mar

| mpl ementing Maryl andbés Phase
2025 Chesapeake Bay Restoration Targets

Maryl andbés 2025 pollution reduction targets for b
(TN) and 3.68 million pounds of total phosphorus (TP). In meeting the targets, the state will also meet its
sediment goals. These 2025 nitrogen and phargs targets were calculated to include increased

pollution impacts expected from growth in human and livestock populations through 2025. Figure 1

bel ow shows Marylandds 2017 progress to date and
totalphosphorus, respectively, with Marylandés Phase
reductions are expected to be under the 45.8 million pound nitrogen target by 780,000 pounds. Maryland

is already on track to meet its phosphorus target. $ihosphorus attaches itself to sediment, the

projected phosphorus reductions through 2025 indicate that Maryland is also on track to meet its sediment
target. These calcul ations have been confirmed by
modelingframework, effectively demonstrating that Maryland will meet its federally assigned

Chesapeake Bay pollution reduction targets by 2025.

! mde.maryland.gov/programs/Water/TMDL/TMDLImplementation/Pages/wip.aspx
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Maryland’s Nutrient Loads Entering Chesapeake Bay
(Million Pounds/Year)
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Figurel: Current and projected total nitrogen and phosphorus loads by sector relative to Chesapeake
Bay Restoration targets.

Maryl andbés success in meeting its restoration

strategies among major source sectors (Figure 1), which include wastewater, stormwater, septic, natural

lands and agriculture. Table 1 below identifies these key nitrogen and phosphorus reduction strategies
within each major source sector. For detailedrimfation on every Phase Ill WIP practice by major sector
pleag see AppendiB of this report

Tablel:a NBf F yRQa tKFaS LLL 2Lt &aaGNrdGS3e

Lbs. TN Lbs. TP

BMP Description Reduced Reduced Costs

Conservation Technical Assistance (1
million acres of Conservation Plans +

. . 1.1 milli 53,000 13,817,000
Design & Oversight of all BMPs million/yr Iyr $
implementation)
Nutrient Management Compliance 1.6 million/yr 76,000/yr $ 3,100,000

2

ar
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" Lbs. TN Lbs. TP Annual
Sector BMP Description

P Reduced Reduced Costs
Cover Crops (470,000 acres planted 2.3 million/yr 2,000/yr $ 25,500,000
annually)
Manure Transport (100,000 tons 228,000/yr 26,000/yr $ 2,000,000
transported annually)
Verification of existing BMPs 87,500/yr 1,500/yr $ 500,000

Implementation of Additional BMPs
(The Maryland Agricultural Water 652,000 10,600 $ 9,275,000
Quality Cost-Share (MACS) Program)

Upland Tree Planting and Streamside

Forest Buffers (1,150 acres) 8,000 700 $1,683,920
Wetland Restoration (175 acres) 600 50 $125,000
Stream Restoration (6 miles) 2,500 2,250 $3,172,520
Shoreline Management (Living

Shoreline Technique) (3,000 In ft) 150 100 $257,140
Oyster Aquaculture (350,000 bushels) 10,000 1,000 $2,500,000

Best Available Technology (BAT)
Upgrades (Based on roughly 920 BAT 40,000 - $10,100,327
unit upgrades)

Connection to Wastewater Treatment
Plants (WWTP) (Based on roughly 16,800 > $1,296,899
1,600 sewer connections)

Pumping (Not available until Septic TBD - Septic
Stewardship Plans developed by 2021) Stewardship

Complete current Phase 1 Municipal

Separate Storm Sewer (MS4) permits

restoration requirement (completion 85,000 40,000 $40,000,000
dates: 2018 and 2019) Approximately

20,000 impervious acres

Complete new Phase 1 MS4 restoration
requirement (completion dates: 2023
and 2024) Approximately 17,500
impervious acres

90,000 12,500 $40,000,000
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BMP Descrintion Lbs. TN Lbs. TP Annual
b Reduced Reduced Costs
Complete Current Phase 2 MS4
restoration requirement (completion 15,000 5,000 $5,000,000

date: 2025) Approximately 3,000
impervious acres

Miscellaneous implementation on non-
MS4 counties (i.e. trading, trust fund) 5,000 500 $5,000,000
Approximately 400 impervious acres

Complete Bay Restoration Fund (BRF)-

Funded Enhanced Nutrient Removal Fully Funded
(ENR) upgrades to 67 significant 4,000,000 100,000 Pre-WIP 11l
municipal wastewater plants
Continue funding ENR upgrades for
non-significant municipal plants through
the BRF (11 additional plants by 2025, 25,000 5,000 $50,000,000
for a total of 16)
Provide Operations and Management g
(G&M) Grant through the BRF for 425,000 additional $10,000,000
facilities achieving nitrogen discharge .

reductions

concentrations of 3.0 mg/L

Incentivize higher treatment levels
(beyond 3.0 mg/L of nitrogen) through
water quality trading and the Clean
Water Commerce Act (through 2021)

No estimate No estimate $10,000,000

Complete upgrades to federal

N .. 3,000 300 No state costs
significant municipal plant
Continue minor industrial reductions No estimate No estimate No state costs

. . N No pl No pl
Maintain achievement of significant © p.e.mned © p.a.mned
. . . additional additional No state costs
industrial Waste Load Allocations . .
reductions reductions
Implement sewer projects to address
combined sewer overflows (CSOs),
' wer overflows (CSOs) 20,000 2,000 $40,000,000

sanitary sewer overflows (SSOs) and
inflow and infiltration (I/1)




Financial Assurance and Creating a Restoration Economy

An independenf015assessment by the University of Maryland Environmental Finance EHREE)

confirmed that sufficient resources are in place to achieve interim and final restoration targets. In other

words, no new statkased fees or taxes are required moving forward as long as Maryland: (1) leverages
wastewater treatment plant reductievisely in the interim while stormwater and septic sectors build

capacity for steady progress; (2) continues effective and consistent enforcement of existing environmental
regulations; and (3) continues to fully fund state Chesapeake Bay grant prografireesdhese

resources in the most cost effective manner possible. A cursory analysis of 2019 restoration funding
relative to costs suggests Maryland has sufficien
Quiality Standards (WQS) will be met. Hoves, it is important to realize that this analysis is based on

current year funding and estimated implementation costs. The analysis also did not factor in the

substantial federal and local funding sources that fund implementation efforts to achieven Madyls

TMDL targets. A thorough financial analysis is re
fiscal capacity to achieve 2025 TMDL targets.

Governor Larry Hoganodos fiscal year 2019 budget 1in
comprehensie Chesapeake Bay restoration efforts. This record level of funding for key conservation and
regulatory programs includes $52.9 million for the Chesapeake and Atlantic Coastal Bays Trust Fund

(Trust Fund), marking the third year in a row that the Hogamdtration has fully fundeBay

restoration effortsThe fiscal year 2019 budget also marks the first time since 2008 that no funding for

transfer tax programs, including Program Open Space, is diverted to the General Fund; in total, these
programs redeed $253 million in 2019, an increase of $67 million from the prior fiscal year. As chair of

the Chesapeake Executive Council, Governor Hogan fought to preserve full federal Chesapeake Bay
Restoration funding and wor kedetl fetleral ressusasfoe Mar yl and
conservation practices through both the Farm Bill and a CBP partnership Agricultural Technical

Assistance directive. Maryland is also working with the CBP partnership to increase federal funds

targeted foBay restoration.

OverFiscal Years 2000 2018, the state spent about $8.4 billion on Chesapeake Bay restoration
activities. This amount includes funding for activities that directly reduce nutrient and sediment inputs to
theBay (e.g., cover crops and wastewater treatment plagrades), activities that indirectly suppBgy
restoration (e.g., monitoring, education, outreach), and activities that prevent or minimize future
degradation of thBay (e.g., land conservation). In addition, local jurisdictions are spending
approxinately $300 million a year to retrofit older communities with stormwater controls that reduce
nutrient delivery to th@&ay and provide important local tmnefits like flood attenuation and improved
stream health.

As Maryland moves forward with implemergithe Phase Il WIP we will build on our successes and

continue to develop and explore financing innovations that stretch funding and grow business

opportunities that have both environmental and economic benefits. This can be accomplished by further
expand ng successful Apay for performanced model s t h
traditional approach of paying for reductions promised through a proposed project. Maryland will explore

2 efc.umd.edu/assets/financing_strategy_final_6_5.pdf
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more publieprivate partnerships, such as the oyptegram in Anne Arundel County, as well as leverage

the financing innovations being explored in the Conowingo WIP (CWIP) to help accelerate overall

restoration efforts by bringing in resources from the private sector. There are real and exciting

opportunites to restore the Chesapeake Bay by bringing the environmental and finance sectors together to
stimulate a restoration economy. Finally, retaining full federal funding for Chesapeake Bay restoration is
paramount to meeting and sustaining our 2025 regiartrgets, while also leveraging or expanding
funding sources I|ike the Farm Bill, as wel/l as EP
strategies on utilizing its Land Conservation Projects program.

Current and Future Challenges to ChesapeaRay
Restoration

While Maryland is on track to meet its 2025 restoration goals with the Phase Il WIP strategies, current
level of resources and investments, and based upon the latest science, there are several factors that need
consideration in order @achieve and sustain restoration into the future. These factors include:

A Changing Climate

Climate change impacts, including increased precipitation and storm events, are causing increased
nutrient and sediment loads to the Chesapeake Bay. The curreatIPN8IP highlights climate change
implementation strategies and plans that reduce nutrient and sediment loads to Chesapeake Bay while
simultaneously mitigating or reducing carbon emissions, building resilient communities and ecosystems,
and helping witHocal needs like flood control and sustainable infrastructure. As a national leader on
climate change, Maryland has a comprehensive portfolio of climate mitigation and adaptation practices.
The Phase Il WIP focuses on those climate practices that pnowident reductions is not intended to
provide a complete inventory of Maryland's climagéated actions.

The CBP partnership understands that additional science is needed to both quantify potential increases in
watershedvide nitrogen load reductions and understand how current pollution reduction practices will
perform under a changing climate. Between now ldarch 2021, the CBP partnership is committed to
improving scientific understanding of these impacts, identifying outstanding research needs, and refining
nutrient and sediment load estimates for é@a jurisdiction.

Population Growth Beyond 2025

Projected growth in both human and animal populations, and their im@3ay tvater quality, were

accounted for in developing the 2025 targets. Moving beyond 2025, however, as these populations

continue to increase, growth in pollutant loads is also égddoom more wastewater, septic systems,

manure and greater stormwater loads when lands are converted and deVelogethis anticipated

growth is coupled with expected climate change i m
challengng, requiring innovative and collaborative approaches to achieve restoration targets.



Conowingo Dan

The CBP partnership estimates that after full Phase Il WIP implementation, an ad@iagwale

reduction of 6 million pounds of nitrogen and 0.26 million pounds of phosphorus is needed in order to
mitigate the increased pollution resulting from Conowingo Dam infill and meet downstream WQS.

Through Clean Water Act Section 401 water quality certifica(WQC) authority, Maryland has
assigned this pollution reduction responsibility
partnership also agreed to compl ement Maryl andds
to reduce the increased po#at loads now flowing over Conowingo Dam. These additional Conowingo

loads are being accounted for in a separate CWIP that pools CBP partnership funding into a single fund,
explores innovative financing strategies, and public/private partnerships, a&s waljets cost effective

practices in locations that have the greatest water quality benefitsRayh&he draft CWIP will be

open to public comment according to a schedule that is still under development by the CBP partnership.

Local Implementation Cillenges

Maintenance and Verification

Much oftheoshegr ound i mpl ement at i Bapredomtiontarpeis eccuss atMeer y | a n d
local government level. Our local government partners are installing physical infrastructure, whether

larger capitaprojects like upgrading wastewater plants or smaller scale stormwater retrofits, designed to
reduce pollution at its source. Like all infrastructure projects, pollution reduction practices must be

properly installed and maintained to achieve their intetidection. Maryland has approved verification

protocols to ensure pollution reduction practices are working properly and can continue to be counted

towardsBay restoration credit Local jurisdictions, soil conservation districts, and other partners who

are implementing these projects on the ground have identified maintenance, verification, funding,
programs and accounting as resource challenges that could impact restoration progress.

Restoration Capacity

Local partners also need continued resourcesito kastoration capacity, whether in the form of
permitting assistance, technical assistakoewledgetransfer, more dedicated staff and/or financial
incentives. These needs vary regionally, by sector, as well as within individual jurisdictions. 8iade th
no onesizefits-all solution to local implementation challenges, ongoing local engagement and capacity
building will be necessary throughout the implementation process to ensure restoration progress.

Maryland's Approach to Addressing Current and Future
Chesapeake Bay Restoration Challenges

3 Maryland BMP verification protocols are available at
.mde.state.md.us/programs/Water/TMDL/TMDLImplementation/Documents/BMP%20Verification/MD_Verificatio
n%20Protocols Master Doc.pdf

10
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Tackling the significant challenges Bay restoration requires agreement on a principled approach to
restoration that is backed by diverse strategies and contingencies implemented through a robust
accountability and adaptive management framework. Some of the key principles Maryland is using to
address these challenges and sustain restoration into the future include:

Balancing Regulations and Incentives

Maryland has many regulatory tools under both the federal Clean Water Act and state law that set
numeric pollutant discharge limits and conditions for restoration or other requirements on the regulated
community. Some examples across sectors include:deldational Pollutant Discharge Elimination

System (NPDES) permit limits on wastewater treatment plant pollution discharges; federal and state
restoration requirements for areas under MS4 permits, which require stormwater management retrofit
practices; st@ requirements for agricultural nutrient management plans; and state BAT requirements for
onsite (septic) systems in the Critical Area (within 1,000 feet of tidal shorelines). At the same time
Maryland has pollution sources within the stormwater, agtcailand septic sectors, such as small
communities with n@ay restoration requirements for geav stormwater discharges (ndiS4s) that
nevertheless play an important role in ultimately achiefdag restoration targets. Maryland utilizes both
federal ad state funding programs to finance Wastewater Treatment Plant (WWTP) upgrades,

stormwater management retrofits, agricultural BMPs, natural land restoration and conservation, and septic
upgrades. Additionally, local financing structures and private invegsrare employed to implement
restoration across all the sectors. Maryland uses a balanced approach of effective regulations and financial
incentives to drive restoration progress across sectors, and in priority areas that achieve the largest
pollution reductions.

Using Wastewater Treatment Plant Capacity Wisely While Driving Henm and
Sustained Progress in Slower Paced Sectors

Accelerated pollution reductions at wastewater treatment plants and on farms are largely driving

Maryl andbs sauthe2e28Bayi nemeet ahi on targets. As Maryl
number of households being served by public wastewater rises, discharges from wastewater plants will
increase. Continued steady progress in both the stormwater and septic seetprisad to ensure that

ongoing pollution reductions keep pace with any increased loads due to climate change and population

gr owt h. MS4 permits now cover greater than 90 per
legally enforceable mechanismseiesure steady restoration progress in that sector over the long term.
Continued steady progress in the septic sector will be assured through upgrades, innovative technologies,
sewer hookups and the recent Septic Stewardship law that helps local junisdidtio septic

maintenance through pumpouts.

Creating a Restoration Economy and Driving Innovation

In addition to traditional funding approaches, the Hogan administration is pursuing-raskelt
strategies designed to stimulate a restoration economsednde costs. Nutrient credit trading is one
such tool that allows nemandated pollution reductions from one entity to be purchased by another
entity. This creates a marketplace that will drive innovation across sectors to develop the most cost

11



effectivepollution reduction practices. At the same time, other innovative financing strategies like the

Clean Water Commerce Act and the CWIP drive innovation by creating funding streams for the most cost
effective practices and developing collaborative fundioglefs like publieprivate partnerships to reduce
public costs of restoration. Aligning Bayryl andds
restoration actions that have significant carbon sequestration benefits can leverage and diversify financing
to accelerate pollution reduction practices. Maryland is also actively pursuing water reuse technologies

that help with long term water supply sustainability for our citizens, as well as reduce pollution loads to
Chesapeake Bay

Locally-Driven Restoratiomnd Caebenefits

Chesapeake Bay restoration will not be successful without sufficient capacity and close collaboration with
local partners. County governments, municipalities, soil conservation districts, farmers, citizens and
NGOs are the boots on the ground implememntasgoration practices through permits or grant/incentive
programs. To ensure the continued progress of local partnerships, restoration practices must not only be
cost effective and achievable, but also provide benefits to local communities and addresaliecaes

like flooding. Understanding and resolving restoration barriers through continuing local engagement and
targeted strategies, as well as controlling ongoing maintenance costs, will be particularly important to
sustain restoration in the lotgrm. Maryland will also work closely with local partners to identify

strategies that address barriers through the adaptive implementation procesgeazrtmilestones,

progress evaluations, accelerating strategies that are cost effective and meeets;alhile embracing

a continuous improvement philosophy to build on successes and learn from shortcomings. Maryland is
already forming a workgroup to improve technical assistance delivery to local partners, as well as
working with those partners to devpla strategic implementation plan for addressing local restoration
challenges.

Accounting for and Leveraging Conservation and Protection Programs

One of the bestwaystosust&iay r est oration is to ensure that Mar
aquatic and wildlife resources are protected. These protections preserve the lowest pollution loading land
uses from converting to higher pollution land uses that will set Maryland further behind in its restoration

goals. Maryland is making sure its lacmhservation programs are fully accounted for inBag

restoration effort while fully funding land conservation programs for future acquisitions. Maryland is also
reviewing current conservation and protection program effectiveness, through monitarltsgyaed

other measures, in achieving conservation and protection goals; and evaluating these programs to further
leverage restoration opportunities on conserved and protected lands.

Holistic Ecosystem Management

Al t hough Mar yl and @msedtP &chievethel TMDL nitkdgéh, phosphatus, and
sedi ment targets and be consistent with EPAOGs exp

4 mde.maryland.gov/prograsiWater/waterconservation/Pages/water_reuse.aspx

12
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broader goals outlined in the current (2014) Chesapeake Bay Agréehtese include sustainable

fisheries, vital habitats, reducing toxic contaminants, healthy watersheds, land conservation, stewardship,
public access, environmental literacy and climate resiliency. These other watershed goals provide critical
feedback loops that improve water quality,etfier through restored fisheries providing nutrient uptake

and water filtration services, nitrogen and carbon uptake in the plant tissue of submerged vegetation, or
land-based practices like wetlands and forest buffers that capture and process nufdenthde enter
surface waters. Maryl andbés commitment to this bro
state achieve its TMDL restoration targets while also maintaining the productivityBéatlged s | i vi ng
resources that strengthen local ecoiesm

Accountability and Adaptive Management Framework

The accountability and adaptive management framework that underpins Chesapeake Bay restoration is
shown in Figure 2.

® Assess and track
__ progress
d o Take Federal Actions,
as nacessary

Set TMDL allocations » Develop and

adjust two-

year milestones ® Use monitoring data to
inform decisions

® To meet water quality
standards

» Implement
Watershed programs and ® Incorporate latest
install controls science into strategies

» Informed by Phase |

Implementation Plans

Develop Phase lll
| Watershed
implementation Plans

Figure2: Chesapeake Bay TMDL Accountabfiigmework. Graphic courtesy of the EPA &beske Bay
Program web site a@pa.gov/chesapeakbay-tmdl/ensuringresultschesapeakéay

As part of this accountability dmework, the Chesapeake Bay Program partners develop short term goals,
called milestones, to ensure restoration progress. Milestones identify the restoration practices, programs,
policies and resources that jurisdictions commit to implement ovey&apgeriods. EPA then evaluates
progress that the jurisdictions have made toward achieving their milestone commitments and takes
appropriate federal actions, as necessary, to help jurisdictions remain on track.

5 chesapeakebay.net/what/what_guides_us/watershed_agreement
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Maryland submitted its 2018019 milestones to EPin January 2018, and expects to submit 22@P1
milestones in January 2020. These milestones serve as key checkpoints on the way to rediayng the

by 2025, and include annual evaluations to gauge progress. The milestones provide Maryland the
opporturity to adaptively manage the restoration process, incorporate new science on restoration practices
performance, and apply key lessons learned from Phase Il WIP successes or failures along the way.
Chesapeake Bay water quality and living resources datdsareised to ensure results are being seen in
theBay, as well as to adjust, as necessary, to hew science or changing conditions.

Conclusion

There are both great challenges and great opportunities in restoring and protecting the Chesapeake Bay
watershedind the rich natural heritage that defines this region. To do so, Marylanders must sustain the
collective will to revive this national treasure, work to control costs and stimulate a restoration economy,
leverage local and regional partnerships, and migapublic partnerships, implement restoration

practices that achieve multiple benefits, promote and adopt innovation, adaptively manage and build on
successes. Marylanders must also acknowledge that restoration success will require full commitment from
upstream states, |l i ke Pennsylvania and New Yor k, N\
partnership and the EPA6s maintenance of a strong

The Chesapeake Bay is a dynamic system influenced by natoaistem processes, as well as the

multiple pressures of climate change, population growth, land use changes and invasive species.

Maryl and and the CBP&6s |l ong term commitment to th
actions, demonstrates effe@ness and communicates restoration progress must be sustained into the
futureeAs one participant keenly observed during the
the end of restoration, but rather another benchmark on the restoraticyjourn
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Introduction

Chesapeake Bay restoration has been a priority for the State of Maryland, its citizens and Chesapeake Bay
watershed jurisdictionsince 1983vhen the Chesapeake Bay Program (CBP) was founded, and the first
watershed restoration agreement was signed. Bythd @i 0s, Chesapeake Bayods wa:
standards were still not being met and it was designated as impaired under the federal CleAotWate

(CWA) framework. In 2000, anpdated agreemenigned by leaders across the watershed including state
governors, the Mayor of the District of Columbia, the EPA Administrator, and the Chair of the
Chesapeake Bay Commi s s i autiientandesedimentlatedgprodlems ifitbeor r e c t
Chesapeake Bay a fslffidient o remove iaflom the fédéral listaofrimpairecbwaters

by 2010. It was also agreed that if these voluntary commitments were not sufficient to redanelthe

2010, the CBP partnership would pursue the regulatory CWA approach and develop a Total Maximum
Daily Load (TMDL). In the late 2000s, when it became clear that the voluntary water quality agreement

had not fully restored thBay, the CBP partnership tisitioned to the regulatory CWA framework and

began developing the Chesapeake Bay TMDL.

The TMDL quantifies how much pollution, specifically nitrogen, phosphorus and sediments, must be
reduced to achieve Chesapeake Bay water quality standards. Watersjaatigrds are the minimum
regulatory requirements (e.g., dissolved oxygen, water clesitg COMAR 26.08.02.63) that

Chesapeake Bay must meet to support healthy living resources like crabs, oysters and rockfish/striped
bass. The TMDL is calculateding multiple computer models (watershed, estuarine, and water quality
and sediment transport models) that simulate environmental conditions and are calibrated to field
monitoring data. Since the TMDL does not specify how or where pollution reductiorsevaidhieved,
watershed implementation plans (WIPs) are also developed to identify to type, number and location of
pollution reduction practices planned to restore water quality. The pollution reduction practices identified
in those plans are then transthteto scenarios that are run through the modeling framework to
demonstrate that water quality standards will be achieved.

This current plan represents the third phase of t
targets and incorporates lessogarhed from the Phase | and Il WIPs. The Phase | WIP identified and
accelerated the strategies and deadlines for practices to achieve 70 percent of the pollution reductions by
2017. This Phase | WIP was finalized in December 2010 commensurate with tlopaere of the2010
TMDLand during a time when EPAG6s scientific model.
WIP demonstrated achievement of pollution targets at the major basin scale (i.e., Eastern Shore, Potomac,
Susquehanna, Western Shore andx@atiubasins) and was considered a starting point for finer scale

planning during the Phase Il process.

Maryl andés Phase 11 WP provided additional geogr
the 2025 restoration date consistent with the TMOtiginally, the Phase 1l WIP was intended to be

developed at the county geographic scale; however, EPA decided in October 2011 to scale back its
expectations for geographic specificity due to data and model limitations. Although the plans were again
documated at the major basin scale, most local partners provided the state information at a county scale

¢ chesapeakebay.net/documents/cbp_12081.pdf
7 .dsd.state.md.us/comar/comarhtml|/26/26.08.02.68htm
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to form the basis of the basin scale plans. The ¢
stormwater pollution reduction targets at a fineelghan is available in the EFBay watershed model.

This underlying county scale of planning provided further assurance of implementation beyond that of the
Phase | WIP because many of the implementation actions are conducted by county governmeihts and so
conservation district offices operating at that scale.

After the Phase Il WIP, the CBP partnership agreed to conduct a 2017 midpoint assessment (MPA) to
evaluate jurisdictionsd progress in achieving 60
Maryland exceeded the 60 percent MPA phosphorus and esetdgmals in 2017 and was 36 percent of

the way towards achieving the nitrogen targets. When upgrades are completed at its 67 major WWTPs,
Maryland will exceed the 60 percent nitrogen goal. As of January 2019, upgrades are complete at
approximately 90 peemnt of these plants (59 6% complety with five of the eight remaining plants

anywhere from 888 percent complete, two still in planning or design, and work on one plant not yet

started.

The MPA was also used as an opportunity to incorporate improigate and monitoring results into

the Chesapeake Bay modeling framework and develop updated 2025 pollution reduction targets. Using

the Phase 6 modeling suite, an updated set oflséaia targets was established to ensure the attainment

of water qualitystandards after implementation of the States' WIPs. Nutrient targets for each of

Maryl andés five major basins are provided in Tabl
described in Appendik.

Table2:a I NE f Phgs&IRWIRPollution Targets by Major BasmMillion Pounds per Year

' Phase Il WIP Target* (Million Ibs/yr) ‘

Major Basin
‘ Nitrogen | Phosphorus |
Eastern Shore of Chesapeake Bay 15.6 1.29
Patuxent River Basin 3.1 0.30
Potomac River Basin 15.8 1.09
Susquehanna River Basin 1.6 0.05
Western Shore of Chesapeake Bay 9.6 0.95
Total 45.8 3.68

*Phase Il WIP reductions subject to change upon EPA review.

For the Phase | and Il WIPs, Maryland used the allocation approach from the Chesapeake Bay TMDL to
assign finerscale goals for thBay segment and county levels. This methodology was based on the
portion of the load from a watershed that could theorétibal reduced, and assigning a consistent

percent reduction to the reducible load from each watershed. For this Phase Ill WIP, and in recognition
that there are varying levels of pollution reduction progress across sectors, Maryland has adopted a
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feasibility approach to achieve 2025 targets. In a practical sense, this means Maryland recognizes that
accelerated progress in both the wastewater and agricultural sectors will be largely responsible for
Maryland achieving its 2025 restoration targets. Since waste and agriculture are the two highest

loading sectors, these planned accelerated reductions will be sufficient to achieve current 2025 targets.
The stormwater and septic sectors are then required to continue making steady reductions over a longer
term(beyond 2025) and contribute their fair share of reductions to the Chesapeake Bay restoration effort
while factoring in affordability. For stormwater, reductions will occur over multipleyaa MS4 permit
cycles. Septic system reductions will includmenu of practices, like septic upgrades, pumpcetser
connectionsfinancial incentivesand a focus on public health priorities to ensure sector progress.

Slowing and reversing loss of natural lands, and increasing and restoring natural filtes) argicdl to

Bay restoration as well as adapting to and mitigating climate change impacts. The natural lands,
conservation plus and protection chapters (AppendicasdD) include strategies to protect and restore
the stateds nat arkeddlosely withioealjwisdictivhs thrpdgleou the Riase Il WIP
process to develop this feasibility based approach and document local strategies in county summary
documents (see Appendd.

This Phase Il WIP documents all of the strategies and ctmants Maryland and local jurisdictions will
put in place to achieve these basin targets by 2025. EPA has also establishedtio< for what

information should be included@ach j urwiIB.di cti onés

TheseEPA Expectationsinclude:

1. Programmatic and Numeric Implementation Commitments between 2018 and 2025

2. Comprehensive Local, Regional, and Federal Engagement Strategies and Gamtsnitm

3. Adjustments to Phase Il WIP staBasin Targets and the Phase Il WIP Source Sector Goals

4. Development and Implementation of Local Planning Goals

5. PSC Decisions on Accounting for Growth

6. PSC Decisions on Conowingo Dam

7. PSC Decisions on Climate Change
Al t hough Marylandds Phase |11 WI Phosplsorusiandssedymergd t o
targetsand be consistent with EPA6s expectations, Mar

goals outlined in the current (2014) Chesapeake Bagénert These include sustainable fisheries,

vital habitats, reduction of toxic contaminants, healthy watersheds, land conservation, stewardship, public
access, environmental literacy, and climate resiliency. Maryland participates on multiple goal
implementation teams to implement and track related strategies. Many of the Phase Il WIP sections or
strategies also contribute to achieving these brdaagrestoration goals because of their close

connection to water quality.

8 epa.gov/sites/production/files/2008/documents/epphasdii -wip-expectations6-19-18.pdfand A Cl ari fi cat i
of Accounting for Growth Expectations for the Phase Ill Watershed Implementation Plans (WIPs), February 5,
2019.

9 chesapeakebay.net/what/what_guides_us/watershed_agreement
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Programmatic and Numeric Implementation
Commitments between 2018 and 2025

This section provides an overall summary of the feasidilityed implementation commitments and
associated pollutant reductions quantified using the Chesapeake Bay modeling tools. Maryland has 53
tidal subvatersheds (Figure 3) within the five major basins (Figure 4), each with specific water quality
standards that must be achieved. The following Phase Il WIP pollution reduction practices (Table 3)
were input into th&ay watershed model, along with theilogeaphic location, to calculate expected
reductions of nitrogen, phosphorus and sedi ment i
subwatershed pollution reductions were then summed up by polégtetatr combination statewide

(Tables 46) to determe if 2025 planning targets will be met. Maryland also projected the trajectories or
pollution reduction trends after tl2©25 dat€Figure5) to characterize expected future sector growth and
associated increases in pollution loads. Detailed descripifqualution reduction programs and

practices by sector are provided in Apperiglix

Figure3:a I N2 f | y R Subwatersheds drRiting inBhesapeake Bay.
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Figure4: Maryland 5 Major Basins favhich EPA has Assigned Pollution Targets.

Table3: Core Pollution Reduction Practices Input into the Chesapeake Bay Modeling Framework. NOTE:
The table below is not intended to capture all practices, just the highlights. For @etéilsS I OK a4 SO 2 NJ
strategies, please refer to Appendix

Lbs. TN Lbs. TP Annual
Reduced Reduced Costs

Sector BMP Description

Conservation Technical Assistance (1
million acres of Conservation Plans +
Design & Oversight of all BMPs
implementation)

1.1 million/yr 53,000/yr $ 13,817,000

Nutrient Management Compliance 1.6 million/yr 76,000/yr $ 3,100,000

Cover Crops (470,000 acres planted

2.3 million/yr 2,000/yr $ 25,500,000
annually)
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BMP Descrintion Lbs. TN Lbs. TP Annual
P Reduced Reduced Costs

Manure Transport (100,000 tons 228,000/yr 26,000/yr $ 2,000,000
transported annually)
Verification of existing BMPs 87,500/yr 1,500/yr $ 500,000
Implementation of Additional BMPs
(The Maryland Agricultural Water 652,000 10,600 $ 9,275,000
Quality Cost-Share (MACS) Program)
Upland Tree Planting and Streamside
Forest Buffers (1,150 acres) 8,000 700 $1,683,920
Wetland Restoration (175 acres) 600 50 $125,000
Stream Restoration (6 miles) 2,500 2,250 $3,172,520
Shoreline Management (Living
Shoreline Technique) (3,000 In ft) 150 100 $257,140
Oyster Aquaculture (350,000 bushels) 10,000 1,000 $2,500,000
Best Available Technology (BAT)
Upgrades (Based on roughly 920 BAT 40,000 - $10,100,327
unit upgrades)
Connection to Wastewater Treatment
Plants (WWTP) (Based on roughly 16,800 > $1,296,899
1,600 sewer connections)
Pumping (Not available until Septic ) ) TBD - Septic
Stewardship Plans developed by 2021) Stewardship
Complete current Phase 1 Municipal
Separate Storm Sewer (MS4) permits
restoration requirement (completion 85,000 40,000 $40,000,000
dates: 2018 and 2019) Approximately
20,000 impervious acres
Complete new Phase 1 MS4 restoration
requirement (completion dates: 2023 90,000 12,500 $40,000,000

and 2024) Approximately 17,500
impervious acres
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BMP Descrintion Lbs. TN Lbs. TP Annual
b Reduced Reduced Costs
Complete Current Phase 2 MS4
restoration requirement (completion 15,000 5,000 $5,000,000

date: 2025) Approximately 3,000
impervious acres

Miscellaneous implementation on non-
MS4 counties (i.e. trading, trust fund) 5,000 500 $5,000,000
Approximately 400 impervious acres

Complete Bay Restoration Fund (BRF)-

Funded Enhanced Nutrient Removal Fully Funded
(ENR) upgrades to 67 significant 4,000,000 100,000 Pre-WIP 11l
municipal wastewater plants

Continue funding ENR upgrades for

non-significant municipal plants through

the BRF (11 additional plants by 2025, 25,000 5,000 $50,000,000
for a total of 16)

Provide Operations and Management No planned

(O&!\/.I) GranF th.rough the BRF for 425,000 additional $10,000,000
facilities achieving nitrogen discharge planned

concentrations of 3.0 mg/L reductions

Incentivize higher treatment levels
(beyond 3.0 mg/L of nitrogen) through
water quality trading and the Clean
Water Commerce Act (through 2021)

No estimate No estimate $10,000,000

Complete upgrades to federal

- . 3,000 300 No state costs

significant municipal plant

Continue minor industrial reductions No estimate No estimate No state costs
No planned

Maintain achievement of significant No additional additional g

industrial Waste Load Allocations reductions planned
reductions

Implement sewer projects to address

combined sewer overflows (CSOs), 20,000 2,000 $40,000,000

sanitary sewer overflows (SSOs) and
inflow and infiltration (I/1)
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Table4: Nitrogen: Statewide Current & Phase IIl WIP Loads by Source Sector

Source Sector: 2017 Progress Phase Il WIP * Change in Load
Nitrogen (M Ibs TN/yr) (M Ibs TN/yr) (M Ibs TN/yr | Percent)
Agriculture 22.4 18.0 44 | -20%
Natural ** 8.1 8.1 0.0 | 0%
Septic 3.1 3.1 0.0 | 1%
Stormwater """ 9.4 9.2 02 | 2%
Wastewater 11.3 6.6 4.7 | -41%
Total 54.2 45.0 92 | -17%

Table5: Phosphorus: Statewide Current and Ph#s@/IP Loads by Source Sector.

Source Sector: 2017 Progress Phase Il WIP * Change in Load
Phosphorus (M Ibs TP/yr) (M Ibs TP/yr) (M Ibs TP /yr | Percent)

Agriculture 0.65 0.47 -0.17 | -27%

Natural 1.83 1.83 -0.00 | 0%

Stormwater "** 0.67 0.58 -0.09 | -13%

Wastewater 0.51 0.39 -0.12 | -24%

Total 3.66 3.28 039 | -11%

Table6: Sediment: Statewide Current and Phds&VIP Loads by Source Sector.

Source Sector: 2017 Progress Phase Il WIP * Change in Load

Sediment (M Ibs TSS/yr) (M lbs TSS/yr) (M Ibs TSS/yr | Percent)

Agriculture 259 185

Natural 6,903 6,903 0 | 0%
Stormwater *** 405 230 -175 | -43%
Wastewater 7 9 +2 | +26%
Total 7,575 7,328 239 | -3%

*  Phase lll WIP reductions subject to change upon EPA review.
** |ncludes atmospheric deposition of nitrogen to tidal waters.
*** Stormwater reductions include natural load reductions thataileuted to practices implemented by the stormwater sector.
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These model outputs demonstrate that Maryland has sufficient practices across sectors to achieve its 2025
pollution targets. In fact, per Figubsbelow, Maryland is expected to remain below its nitrogen target out

to the year 2047. With a feasibility basapproach, however, progress is not even across sectors. The
wastewater and agricultural sectors achieve the largest nitrogen reductions from 2017 progress levels, 41
percent an@0 percent respectively, while stormwasahieved a 2 percent reductiandseptic sector
loadsincreaseby less than 1 percent.

Maryland’s Phase Il WIP Nitrogen Loads Beyond 2025
(Million Pounds/Year)

46.0 -
2025 Nitrogen Target (Maximum Nitrogen Load)
45.5 -
Phase lll WIP Projected Nitrogen Load
45.0 @
44-5 I I T I T 1
2025 2030 2035 2040 2045

Figure5: Total Nitrogen projected from Phase 11l WIP Strategies implementation. Shown relative to total
nitrogentarget (red line- 45.78 M Ib%.
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Comprehensive Local, Regional, and Federal
Engagement Strategies and Commitments

Engagement During WIP Implementation

Due to their central implementation roles, county, municipal, federal, and soil conservation &€triyt (
staff who conduct i mplementation activities wil!/l
Phase Il WIP implementation. Approaches to practitioner engagement will vary by pollution source

sector. AppendixA lists specific engagement activities during WIP development.

The Maryland Department of Agriculture (MDA) held a meeting in each county, facilitated by the local
SCD, to develop a revised county | evelPhgséldin t hat
WIP.

The Maryl and Department of the Environment ( MDE)
works staff to discuss county goals and Maryl andd
occurred, and continues to occur, during peremewal, as well as during review of required biennial

financial assurance plans and annual progress reports. MDE staff continue to engage Phase Il jurisdictions
and facilities onen-one and in small groups to discuss permit requirements and finassigtbace.

MDE engaged federal facilities through participation in the Federal Facilities Workgroup. A summary of
U.S.Department of Defense implementation can be found in Appéhd#DE, Maryland Sea Grant

Extension, and NGOs engage Ad®S4 communities.

MDE met with environmental health directors from all counties to discuss local onsite disposal goals and
Maryl andbs Phase |11 WIP. Engagement with permitt
permitting process. Communication with this sect@ls® facilitated by the Maryland Association of

Municipal Wastewater Agencies.

Engagement and Communication Goals

It is critical that local government, the agricultural community, and other local partners were involved in
developing the WIP to ensure thiams will be realistic, reflect local priorities, benefit local communities
and clearly identify the resources (e.g., funding, technical support) needed to get the job done. To
facilitate effective local engagement in the Phase Il WIP process, EPA eXféutestates to devise a
strategy for engaging local, regional and federal partners in the development and implementation of the
Phase Il WIPs.

Key expected products from Marylandés continued |
and localneeds. Specific types of engagement will be customized according to local needs and capacities.
Engagement will primarily target partner groups most directly involved in implementation, including soil
conservation districts, local governments and sta¢eags.

Vrp{d 9YPANRYYSyiGlf tNRGSOGARZY ! 3Sy0eQd 9ELISInel GA2Yy&a F;:
2018.
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Discussion of implementation funding will continue to be an important component of engagement
activities. State and local partners will continue to refine funding strategies for achieviaythe
restoration goals and making further reductionsréf025.

Strategies

Target Audiences

Maryl andbés Phase 111 W P will succeed only with p
with local leaders. Local elected officials and agricultural community leaders, (e.g., district managers and
Maryland Association of Soil Conservatid@istricts boardg have particularly important roles.
Engagement of | ocal | eaders will continue through
Cabinet. MDE will continue to participate in Maryland Association ofi@ies and Maryland Municipal

League conferences to keep local government leaders engaged and informed.

MDE staff will maintain key technical contacts knowledgeable in disciplines that inform WIP
implementation, such as tree planting, climate change ragh source sector management. These
technical partners will continue to share their experiences and identify model programs that have been
successful.

Practitioners wil!/ continue to be the primary st a
implementation. Broadly speaking, practitioners are county, municipal, SCD, Watershed Assistance
Collaborative and National Fish and Wildlife Foundation staff who conduct implementation activities.
Approaches to practitioner engagement will vary by patusource sector, as described below.

MDA will continue to lead agriculture sector engagement, primarily through listening sessions and
meetings, to identify barriers and opportunities in implementation and to track progress toward meeting
WIP goals.

MDEwi | | mai ntain contact with each countyds public
Additional subsector engagement will take place as described below.

Phase | permits in Maryland require the restoration of a percentage of a jurissliotizefvious surface

area. Nutrient reductions resulting from restoration and other permit requirements were incorporated into
Maryl andbs Phase |11 WIP. Engagement will continu
review of required biennidinancial assurance plans and annual progress reports. In addition to regular

phone calls and emails with stormwater managers, MDE staff will continue to participate in stormwater
meetings organized by Maryland Association of Counties (MACo) to digayssestoration and local

water quality improvement.

MDE staff will continue to engage Phase Il jurisdictions and facilitiesovrene and in small groups to

discuss permit requirements and financial assistance. Nutrient reductions resulting from permit

requ r ements were incorporated into Marylandés Phas:
during their annual report reviews, which include constructive feedback from MDE staff.

Maryl and Sea Grant Ext ensi oaredrstedmessecrgersfor®/tP r est or at
implementation, especially for naiS4 stormwater. Extensi@pecialists assisbmmunities with
identifying funding, implementing restoration projects, BMP tracking, engaging community leaders and
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more. In addition, several NGO<fitate communication about the WIP with local partners. MDE will
continue to collaborate with these messengers on local engagement.

Engagement with environmental health directors will continue to identify barriers and opportunities in
implementation antb track progress toward meeting WIP gdalsonsite wastewater systems.

Engagement with permitted wastewater facilities continues through the permitting process.
Communication with this sector is also facilitated by the Maryland Association of Muniggstewater
Agencies.

Key Local Challenges and Opportunities

Maintenance and Verification

Much of the orthe-ground implementation to achiefa r y | a n d 6 dargete acdurs at the local n
government level. These local government partners are ingtaliiysical infrastructure, whether larger

capital projects like upgrading wastewater plants or smaller scale stormwater retrofits designed to reduce
pollution at its source. Like all infrastructure projects, pollution reduction practices must be properly
installed and maintained to achieve their intended function. Maryland has approved verification protocols
to ensure pollution reduction practices are working properly and can continue to be countedBawards

restoration credit Local jurisdictions, sdiconservation districts, and other partners who are

implementing these projects on the ground have identified maintenance, verification, funding, programs
and accounting as resource challenges that could impact restoration progress.

Restoration Capacity

Local partners also need continued resources to build restoration capacity, whether in the form of
permitting assistance, technical assistance, knowledge transfer, more dedicataddétaffinancial
incentives. These needs vary regionally, by sectowedl as within individual jurisdictions. Since there is
no onesizefits-all solution to local implementation challenges, ongoing local engagement and capacity
building will be necessary throughout the implementation process to ensure restoratiorsprogres

Key Messages

Messages will be continuously-esaluated based on new information on barriers, opportunities and
progress. The following general messages are likely to remain important throughout WIP implementation.

0 Continue to work with upwind statésrough key programs and partnerships, like the Regional
Greenhouse Gas Initiative (RGGI), as well as through appropriate legal actions.

0 Continue to work with upstream states and ensure EPA is holding all jurisdictions accountable.

0 Make suraall watershedtates do their part and are held accountable.

1 Maryland BMP verifiation protocols are available at
.mde.state.md.us/programs/Water/TMDL/TMDLImplementation/Docuns#BMP%20Verification/MD_Verificatio
n%20Protocols Master Doc.pdf
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0 Maintain a strong commitment to restoration and resiliency.

0 Investin restoration practices that reduce increased pollution resulting from climate change, and
consider their placement on the landscape sodheye maintained over time.

0 Continue to support full funding at the federal, state and local levelBafoand local waterway
restoration and prevention of degradation.

0 Make funding go further by using markedsed and other innovative finance approatcbereate
a restoration economy.

0 Implement the Clean Water Commerce Act and other mechanisms to fund cost effective nutrient
reduction practices.

0 Continue to support addressing pollution loads from Conowingo Dam through the CWIP and
other strategies, iheding holding Exelon accountable.

0 Continue steady restoration progress in the stormwater sector through ongoing MS4 restoration
requirements over current and future permit cycles.

0 Plan for continued implementation beyond 2025.

Key Messengers

Key messngers are those entities that the state relies on to assist with delivering communications and
engaging local governments around the Phase Il WIP. In addition to the Departments of Environment
and Agriculture, other important messengers and sourceslénttie Maryland Department of Planning,
Maryland Department of Natural Resources and numerous NGOs.

MDE's Office of Communications, working with its sister sgencies, the Chesapeake Bay Trust, and
various other NGOs, will continue to support outreach efforts to the general public to raise public

awareness of WIP implementation.
Table7: Key Target Audiences and Associated

Tools and Resources Outreach Activities.

Engagement will take place in the form of webinars, Target Audience m

meetingsfact sheets, phone calls, written
. - ) Letters
correspondence driraining. Table 7 (rightljsts the . Workshops
target audiences along with example activities for eac Local leaders . Conferences
For more examples of engagement activities, see the . P
section on WIP development engagement and
communicationIn addition, MDE will continue to e  Workshops
update its Chesapeake Bagbpage¥to ensure that N e  Webinars
WIP information is readily available to a broad Practitioners e Suneys
audience at all times. *  Meetings
. Emails
Technical partners  « Phone calls
Meeti
Other stakeholders eelngs
Emails

29590Qa [/ KS&alrLISIF1S /€SEydzd / Syd SNy
https://mde.maryland.gov/programs/water/TMDL/TMDLImplementation/Pages/cb_tmdl.aspx
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Adjustments to Phase Il WIP State-Basin
Targets and the Phase Il WIP Source Sector
Goals

In July 2018, the Chesapeake Bay Program Partnership agreed on nitrogen and phosphorus planning

targets for the jurisdictions. The targets were established at a major basin scale so that Maryland received
targets for the Eastern Shore, the Patuxent RiasimBthe Potomac River Basin, the Susquehanna River

Basin and the Western Shore. As part of its WIP development process, working with local jurisdictions to
assess the feasibility of achieving reductions in different regions, Maryland adjusted the targets
geographically. The adjustments followed a set of exchange rules established by the partnership in order

to ensure that each of the jurisdictionsé WI Ps ac
Phase Il WIP Targets are shown in TaBléppendx F provides a detailed description of the process

used in establishing the final targets.

TableS8:al NBf I yRQ& t KIFaS LLL 2Lt t2ffdziAz2y ¢FNBSdGa oe

' Phase Il WIP Target* (Million Ibs/yr) ‘

Major Basin
Nitrogen \ Phosphorus \
Eastern Shore of Chesapeake Bay 15.6 1.29
Patuxent River Basin 3.1 0.30
Potomac River Basin 15.8 1.09
Susquehanna River Basin 1.6 0.05
Western Shore of Chesapeake Bay 9.6 0.95
Total 45.8 3.68

* Phase Il WIP reductions subject to change upon EPA review.
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Development and Implementation of Local
Planning Goals

Throughout the devel opment of each phase of the s
providing local planning goals f@ach jurisdictiorby sector. There are many ways to do this, and the
section below describes previous and current approaches to developing these goals.

In the Phase Il WIP, Maryland used an equity based approach ng $ettal targets whereby each

jurisdiction and pollution source sector was given a goal expected to achieve a similar percentage of
pollution reductions. Through this approach, it was assumed that similar pollution reductions in each
sector would require similar level of effort. As Maryland implemented the Phase Il equity approach, it
became clear that different sectors have greater challenges implementing pollution reductions. Upgrades
to stormwater and septic systems often require greater resourdesladd more roadblocks to
implementation than other sectors, including private landowner permission, long planning horizons,
preparation and approval of engineering plans and permits. Once in the ground, these practices achieve
modest reductions relatite large capital projects like wastewater upgrades and will need to build up

over time and long sustained efforts to make significant reductions.

Understanding these challenges, the state took a different approach in Phase Il to setting local goals. The
state met with local implementers like county governments and SCDs to understand their planned
implementation efforts between now and 2025, as well as identify challenges and strategies that could
increase the amount of work done in this timeframe. Thesd BMP planning scenarios were then given

to the state to run through the Chesapeake Assessment Scenario Tool (CAST) model to determine the
loads generated by the scenarios and set goals for each jurisdiction and sector for 2025.

This information was thebrought together in county summary sheets (See App&)dhat describe
anticipated implementation across sectors planned to be met between now and 2025, and provide
estimates of numeric nitrogen goals by sector for each county. The county summariespmeents of

the statewide strategy. It was also recognized that there would be an additional level of effort required
beyond 2025 in order to achieve some sector goals and maintain others.

Maryland will use these goals as the basis for tracking logadeimentation progress through twear

mi |l estones and the annual progress evaluations pr
overall progress will be the sector and basin targets. It is important to realize that although the primary

goal ofthe WIP is to meet nitrogen, phosphorus and sediment goals, there are other benefits to
implementation in these sectors. These conversations also focused on the impdrtaetfics that

nitrogen, phosphorus and sediment reduction practices can providétta r yl andés ci ti zens.
include flood control, new public recreational spaces, sustainable infrastructure, climate mitigation, and
aguatic resource improvements to local streams and waterways.
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Accounting for Growth

Background

The EPAOGs expectations for the Phase |11 W P stat
jurisdictions should describe how they are going to offset any increases in nutrient and sediment loads
resulting from growth through 2025. EPA also expectsdigiions to consider using NPDES regulations

to offset or adjust source sector goals for new or increased loads, and to describe the programs and
regulations that jurisdictions intend to implement to maintain existing beneficial land covers. EPA also
givesjurisdictions the opportunity to factor updated future growth projections into their milestone
commitments.

After completing the final Phase Il WIP, an Accounting for Growth (AfG) Workgroup was established in
2013 to find common ground, clarify areagdefagreement and make recommendations for an AfG

policy in advance of formally proposing regulations. The 2013 AfG workgroup achieved consensus on all
but two key policy issues: (1) calculating allocation of loads for new development and determining
assoiated offset requirements and (2) establishing the geographical boundaries for pollution trading.
Nutrient trading regulations have been developed to address trading geographies while specific nitrogen
offset requirements from growth have not been detexthifihe ultimate goal is to create a fair AfG

program that is not unwieldy, expensive to administer, or difficult to explain.

Since Maryland does not have regulations in place to offset increased loads from new sector growth, the

state is currently offstéihg loads through accelerated pollution reductions in the wastewater and

agricultural sectors. Maryland also has many land conservation, preservation and growth management
programs that limit the impacts of growth to the natural environment. To susesaitake Bay

restoration over the long term and accommodate projected growth, Maryland will need to implement an
adaptive growth policy through the accountability and adaptive management framework that regularly

revisits sectotoading trends and providesu f f i ci ent offsets to stay under
targets.

Trends

Maryland is expected to grow by approximately 15,000 households per year through 2045, resulting in
additional nutrient pollution (Maryland Department of Planning, Projestion state Data Center,

August 2017). The following sections discuss the pollution reduction and growth trends in each sector, as
well as the programs in place to curtail growth in loads. Overall, Maryland currently projects that
expected load reductionsder the Phase Il WIP will outweigh the growth in loads from development

and agriculture past 2025 until 2047.
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Agriculture Agriculture Nitrogen Projection

(Million Pounds/Year)
According to SDAT, which tracks acres subject to the

agricultural transfer tax, about 5,103 acres of farmland were ,q |
lost in 2A.8. The annual loss of farmland has been historically
low in Maryland since the Great Recession in 2008. During the
housing boom of the early 2000s, annual loss was much
higher. For example, in 2004, according to SDAT, 22,451
acres of farmland were losth& Bay Program has projected 10 -
continued loss of farmland through 2025.

Forest Loss

Current projections (CAST i c®

Maryland) estimate 3,008cres of forest loss annually. Since
forest is the lowest nutrient loading land use to the Chesapeake
Bay and provides many dwenefits like carbon sequestration,*Phase Il WIP reductions subject to change upon
shading/codhg of streams, and wildlife habitat; slowing and "%

ideally reversing forest loss is critical to sustaining the healt
and restoration of Chesape:
waters over the long term.

-4.4 M Ibs

Figure6: Current and projected
nitrogen loads to Chesapeake Bay fr
agriculture.

UT LRt peQlel NOO scenar

andos

To minimize the | oss ofingMadrdgvélopmettptise 199bForestt r esour c

Conservation Act (FCA) was enacted. Any activity requiring an application for a subdivision, grading

permit or sediment control permit on areas 40,000 square feet (approximately 1 acre) or greater is subject

to the Foest Conservation Act and will require a Forest Conservation Plaing the first fifteen years

of implementation FCA has been responsible for the review of 199,925 acres of forest on projects
scheduled for development. Of those, 120,638 acres wereatdih 885 acres were cleared, and 21,461
acres were planted with new forest. In otlverds, at least twice as many acres were protected or planted
as were cleared.

The 2014 Chesapeake Bay Watershed Agreement has Vital Habitats goals that commit to both
reforestation targets and a 2025 conservation
million acres of lands throughout the watershedirrently identified as high conservation priorities at the
federal, state, or local lev@lincluding225,000 acres of wetlands and 695,000 acres of forest land of

hi ghest value f or MRdditiandl iaformationgboatr gt agdéki 1 wnd
programgs providedin the Conservation Plus sectj@gppendixD. The natural lands seicin of the WIP
(AppendixB) also identifies tree planting and riparian buffers goals to help meet Bay agreement goals.

Stormwater

Current projections (CAST Acurrent z-@aaesofgew scenar

impervious surfaces created annually as a result of new development. This results in an appr@imately
percentreduction in stormwater loads of nitrogen2825 (Figure7). After agriculture and wastewater,
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stormwater is the third highest nutrient loading sector to the  syormwater Nitrogen Projection
Bay at approximately7lpercentof the total nitrogen load. By (Million Pounds/Year)

2025, nitrogen pollution from stormwater is estimated to
comprise 2(ercentof the total nitrogen loads to Chesapeake 5, |
Bay.

To help address stormwater impafttsn new development, a
the AStor mwater Management Acit of 20070 (Act) bec
effective on October 1, 2007. Prior to this Act, environmental 10 -
site design (ESD) was encouraged through a series of credits
found in Marylandds Stor mwat.er S i Manual . The
requires that ESD, through the use of nonstructural best
management practices and other better site design techniques,
be implemented to the maximum extent practicable. ESD 0
practices are designed to promote infiltration of stormwater

into natural vegetatioma soils, which helps reduce nitrogen

discharges associated with new development. *Phase IIl WIP reductions subject to change upon Ef
review

2017 Load Phase Ill WIP*
b

-0.2 M lbs

On-Site Disposal Systems Figure7: Current and projected nitroge!

_ _ loads to Chesapeake Bay from
Current projections (CAST gtormwater. scenar

Maryland) estimate approximately 1,700 newsite disposal
systems (septic systems) anilyigOn average, approximately
1,200 septic systems annually are upgraded from conventional
to best available technology (Maryland BAT database). This
results in an increase ©6,000 Ibs. of septic loads of nitrogen 20 |
by 2025 (Figured). Although the septis e ct or i s Marjyl andds
smallest nutrient loading sectim the Bay at approximately 6

Septic Nitrogen Projection
(Million Pounds/Year)

percenbf t he stateds tot al nit#aggen | oad, the septic
also the only sector with increasing pollution loads over time

i n Mar yl anWIB;siowbevhrattasecredse is 10 4

mi ni mal . By 2025, Maryl andbs| septic |l oads are ex

comprise approximately Fercent of th@verall nitrogen load

to the Chesapeake Bay. >

Centralized Wastewater 0
2017 Load Phase Il WIP*

Maryl andés 67 major wastewater t¢026Mibment plants h
NPDES total nitrogen, total phosphorus, and suspended soligis, .. ;| wip reductions subject to change upon E

permit limits to control the effluent conceation and volume of review

daily flow discharged from those facilities. The approved des
capacities in Tabl® below are used as the basis for the loadir
limits. Since these major plants are not at full design flows at

wi | | al | be upgrtaeded otl o gfiyh edos tt haewa lalraeb | e

Figure8: Current and projected nitroge
loads to Chesapeake Bay from septic
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projected to be below their pollution cap in 2025 by
approximately 4.1 million pounds (Figu® This projection
also accounts for the assumption that wastewater flows will
contirue to grow by approximately 0.6 perceatch yed?. 20 -

In short, over performance in the wastewater sector more than
offsets anticipated growth in the urban sector. As Figure
shows, wastewater loads will be approximately 4.1 million
pounds below its loading cap through a combination of better 10 -
treatmenperformance(3.25 mg/L total nitrogen) than required
under permit and operating below full design flows.

Table9:5 SaA3ay OIF LI OAG @

I Y R

Approved Design

Wastewater Nitrogen Projection
(Million Pounds/Year)

15

Cap (10.8 M)
5
0
2017 Load Phase Il WIP*
-4.7 M Ibs

*Phase Il WIP reductions subject to change upol

EPA review

Figure9: Current and projected
nitrogen loads tadChesapeake Bay
from wastewater.

F SN} 38 RIAf &

WWTP , Average Flow (MGD)*
Capacity (MGD)
Aberdeen 4.000 1.774
Annapolis 13.000 7.160
APG - Aberdeen 2.800 1.670
Back River 180.000 167.824
Ballenger/Mckinney 6.000 5.167
Blue Plains (MD Share) 169.600 169.600
Bowie 3.300 1.978
BThis estimate is based off of MDP&s popul ation

Ft20a

is calculated assuming a constant percent growth over ten fyear£015 to 2025, from 5.99M to 6.34M
people. While the growth is presented as a statewide number, plant flow increases were based on county
specific projections from the same MDP analysis.
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Approved Design Average Flow (MGD)*

Capacity (MGD)

Broadneck 6.000 5.141
Broadwater 2.000 1.147
Brunswick 1.400 0.639
Cambridge 8.100 3.951
Celanese 2.000 1.239
Centreville 0.500 0.322
Chesapeake Beach 1.500 0.751
Chestertown 1.500 0.687
Conococheague 4.100 2.422
Cox Creek 15.000 11.986
Crisfield 1.000 0.711
Cumberland 15.000 14.317
Damascus 1.500 0.839
Delmar 0.850 0.506
Denton 0.800 0.422
Dorsey Run 2.000 1.500
Easton 4.000 1.946
Elkton 3.050 1.768
Emmitsburg 0.750 0.492
Federalsburg 0.750 0.381
Frederick 8.000 7.178
Freedom District 3.500 2.378
Fruitland 0.800 0.517
Georges Creek 0.600 0.712
Hagerstown 8.000 8.722
Hampstead 0.900 0.671
Havre de Grace 2.275 1.606
Hurlock 1.650 0.981




Approved Design Average Flow (MGD)*

Capacity (MGD)

Indian Head 0.500 0.387
Joppatowne 0.950 0.789
Kent Island 3.000 1.436
La Plata 1.500 1.040
Leonardtown 0.680 0.392
Little Patuxent 25.000 19.131
Marley-Taylor 6.000 3.774
Maryland City 2.500 0.992
Mattawoman 20.000 8.527
Mayo Large Communal 0.820 0.534
MCI 1.600 0.950
Mount Airy 1.200 0.773
Northeast River 2.000 0.773
Parkway 7.500 6.062
Patapsco 73.000 56.089
Patuxent 7.500 5.110
Perryville 1.650 1.103
Piscataway 30.000 21.848
Pocomoke City 1.470 0.623
Poolesville 0.750 0.713
Princess Anne's 1.260 0.510
Salisbury 8.500 5.039
Seneca 20.000 8.628
Snow Hill 0.500 0.425
Sod Run 20.000 12.453
Swan Point 0.600 0.057
Talbot Region Il 0.660 0.411
Taneytown 1.100 0.803




Approved Design Average Flow (MGD)*

Capacity (MGD)

Thurmont 1.000 1.015
Western Branch 30.000 19.742
Westminster 5.000 4.049
Winebrenner 1.000 0.193
Total Volume 753.465 613.476

*Based on 2002004 data

Strategies

Accounting for Growth Strategy in the Phase Il Watershed Implementation Plan
Maryland has a foupronged strategy to account for growth in the Phase Il WIP. These strategies
consider growth impacts not only out to the 2025 restoration deadline, but also those strategies that will

address growth in loads beyond 2025. The follovéiections describe each of these four strategies.

1. Projected 2025 Conditions Have Been Built into the 2025 Pollution Reduction Targets

I n developing the Phase |11 WP to meet 2025 pol
Committee (PSC) aged in December 2017 to use 2025 projected conditions to account for growth

i mpacts on | and use and popul ations. What this r
have already accounted for pr oj ec tradactioR. 0H25 gr owt |
CBP modeling eam will confirm each jurisdictionds Pha:
their 2025 forecasted conditions to ensure practices achieve restoration targets while accounting for
growth.

2. Maryl andbds Cur cyBMPs ChnaenvdtionhadeProfeaidniPlans Have Been
Incorporated in the 2025 Land Use

The CBP gave the states the opportunity to modify the future land use scenarios for projecting 2025
growth conditions to reflect existing and/or proposed conservation and protection efforts, such as
agricultural and forest conservation, and growth manage(eqy., local zoning). Since Maryland and
local governments have many existing land use preservation and protection programs in place, these
programs were included in a Conservation Plus scenario that was incorporated By thedel.

This process allowed Maryland to take credit for the nutrient load reductions resulting from these
programs. This credit helps to account for a certain portion of future projected growth in loads. More
details on Mar yl an dcanb€founcsirrAppeaddi on Pl us ef f o
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At this time, Maryland has worked to get load reduction credit for existing state and local Land Use
Policy BMPs. Also, the possibility exists of getting additional credit for new Land Use Policy BMPs
proposed to be implemed through 2025; however, Maryland has not yet determined the load
reduction effect of new Land Use Policy BMPs, such as expanded and targeted land preservation
programs.

3. Maryl andds Resource Protection Prodhosems and AS
Protections are Being Incorporated into the Phase Il WIP

In AppendixD, Maryland describes current natural and aquatic resource protection and conservation
programs, as well as the strategies for programmatic improvement. While this represemtsamore
gualitative approach to dealing with growth and land change (because it is not quantified in the
model), Maryland recognizes that protecting and conserving ecologically high functioning systems
and the lands they depend is very cost effective relativestoration.

4. Adaptive Management to Address Growth in Loads-PO26

Overall, Maryland currently projects that expected load reductions under the Phase Il WIP will
outweigh the growth in loads from development and agriculture past 2025 untilf204udgh twe

year milestones and associated progress evaluations, Maryland use an adaptive management process
to ensure any growth in loads does not exceed restoration targets.

Key Challenges and Opportunities

Once achieved, Maryland will need to maintdiaBay TMDL post2025. When the anticipated load

increases from both climate change and Conowingo Dam are considered in addition to growth, it becomes
increasingly necessary to ensure that Maryland has a proactive and adaptive policy to address growth in
loads. Maintaining th8ay TMDL after 2025 means that Maryland will need to continue to achieve

sufficient load reductions to offset any increases in loads due to growti2(&stoad reductions can

contain a variety of measures, including continued d&+4nit implementation, innovative WWTP

technology improvements, land use policy BMPs (defined below, i.e., Conservation Plus) and accounting
for growth policies. The types of pe3d25 load reductions needed will depend on specific growth

patterns and trets, and implementation of the adaptive management framework can help ensure that
appropriate offsets are established.

Maryl andodés Holi1l stic App
Conowingo Damos Pol |l ut i

Scientific analysis shows an additional reduction of sixionilpounds of nitrogen and 260,000 pounds of
phosphorus is needed to mitigate the water qualit
capacity. Science has demonstrated that this lost trapping capacity threatens the ability of both the state

and tte region to meet Chesapeake Bay clean up goals.
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Maryland has made significant progress toward solving environmental problems stemming from the
Conowingo Dam on the Susquehanna River. This progress includes recognition by the EPA of the CWIP
multi-state stategy, including hiringathirp ar ty f undr ai ser and project <co:«
selection of a winning bidder to carry out a pilot project for dredging, beneficial reuse and

characterization of sediments behind the dam. These steps, along atiprelcensive set of

environmental protection requirements issued by the Hogan administration to Exelon Corporation as
conditions for dam r el i c emogednngltstateand papligpgvate Mar y | and
strategy to address water pollution maeps associated with the Conowingo Dam.

Last year, the CBP partnership unanimously agreed on the need to develop an additional plan, known as

the Conowingo Watershed Implementation Plan (CWIP), to specifically reduce pollution associated with
thelossofte Conowi ngo Damdbs capacity to trap sedi ment
was taken when the EPA issued a Request for Applications (RFA) for work on the CWIP. The EPA plans

to award one to three cooperative agreements for work that wilbeibpe efforts of the watershed

jurisdictions, along with other partners, to help restordBtine The work proposed by the RFA includes
facilitating the development and implementation of a Conowingo WIP, the development of a

comprehensive financing stegty and implementation plan, and the development of a system for tracking,
verifying andreporting resultsThe CWIP timeline is still under development by the CBP partnership and

will be released for public commesvometimea f t er t he jurisdictionso6é WIPs.

More recently, the Maryland Environmental Service (MES), in coordination with MDE and the
Governorés Bay Cabinet, has selected the joint ve
the quality of sediment throughout the Conowingo reserasiivell as dredge and beneficially repurpose

a small portion of it to create a market for the cost effective recovery of potentially useful material that

now threatens water quality in the river d&aly. The proposed pilot project schedule providester t

work to be substantially complete in 2019.

At the same time Exelonis seekingayp@ ar f eder al l'icense renewal for
feder al |l aw, and as part of the Feder al Energy Re
required to obtain a Clean Water Act, Section 401 Water Quality Certification from the state for the
continued operation of the dam. The certificate e
comply with state water quality standards.

In 2018, the Hogn administration issued a comprehensive environmental plan for the Conowingo Dam,
Susquehanna River and the Chesapeake Bay to drive major restoration and pollution prevention efforts
upstream and downstream of the dam. The plan, contained in a Watey Qediification issued by

MDE, includes special conditions for the proposed dam relicensing and requires the applicant, Exelon
Generation Company LLC, to reduce water pollution that flows from the dam to the river and, eventually,
theBay. The certificatn requires Exelon to improve conditions for aquatic life, including changes in its
control of water flow from the dam and installation of equipment to improve migration of fish to

upstream spawning areas. It also requires Exelon to improve its managéuohemts that collects at the

dam, including conducting a feasibility study on a splawered trash collection wheel.

This multipronged, multistate, public/private strategy to address impacts to Chesapeake Bay from
Conowingo Dam ensures all appropripgetners are working together to solve this challenging pollution
problem. More information regarding progress on these fronts will be provided to the public, as available.
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Climate Change
Background: PSC ThreePart Strategy

The Chesapeake Bay region is projected to experience changes in temperature, sea level and precipitation

as a result of climate change (Najjar, et al. 2010; Johnson et al., 2016). These changes are expected to

affect nutrient and sediment loads to the @peske Bay and, in turn, affecttRay 6 s heal t h ( Si n|
al., 2017, Wang et al., 2017; Irby, et al. 2018; Herman, et al. 203&r, et al., 2018). Preliminary

estimates of the additionBlay wideload reductions needed in response to climate chandepaf

current reduction goals, are about 9 million pounds of nitrogen and 0.5 million pounds of phosphorus.
Approximately 2.2 million pounds of the watershagidle nitrogen loads are estimated for Marylahide

CBP Partnership is still refining these lprénary estimates, as described below.

In March 2018, members of the PSC, who represerBdlgestate governors, agreed to a thpaet
adaptive management process. This process recognizes that further information is needed to refine
estimates of future changes in nutrient and sediment loads and their imBast water quality.

Similarly, additbnal information is needed to quantify changes in the effectiveness of many pollution
control BMPs resulting from climate change.

Briefly, t hpertskPa@y@ang folwarekircludes:

1. Incorporate Climate Change into Phase Il WIPs:Include a nastive strategy in the Phase
Il W Ps that describes state and |l ocal juri
address climate change.

2. Understand Climate Change Sciencefhe CBP Partnership will sharpen the understanding
of the impacts of climatchange on thBay and identify research needs, improve the
understanding of BMPs, and refine nutrient and sediment load estimatesifigurisdiction
in March 2021.

3. Incorporate Climate Change into MilestonesBay states will account for additional
nutrient and sediment loads, as well as improved understanding of BMPs, beginning in
September 2021. These will be reflected in a Phase Ill WIP addendum andA202322
two-year milestones.

Although climate adaptation is the primary climatengerelated diective for theBay WIP, mitigation

of greenhouse gases is also of pressing importanc
WIP, MDE staff sought to identify nutrient and sediment control strategies that can both help mitigate the
increase igreenhouse gases and help adapt to anticipated climate impacts where possible.
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Trends
Climate Science: Historic Trends & Projections
ke carbon

Greenhouse gasses, |

5 N-Paiblished &/11£2389 L L L

di oxide (CO2) an

atmosphere (Wogan, 2013is increased thermal energy is leading to gradual long term changes, or
trends in the climate, such as increased air temperatures and dryer or wetter seasons, depending on the
particular region. This greenhouse effect also is expected to cause mabdevainid extreme dag-day

weather like more intense storms, as witnessed in thénemthousaneyear amounts of rainfall that

occurred twice in old town Ellicott City, Maryland in 2016 and 2018. Maryland can also expect to

experience periodic, intensgley spells and heat waves.

On the land, increased precipitation volume and intensity are expected to result in more nutrient and
sediment runoff. For example, as of 2017, average annual precipitation in parts of Maryland have already

increasedasmuchas0 percent compared

to

the first half

average annual precipitation is projected to increase an additional 10 percent from current amounts by
2100 (Easterling et al.). In addition the effectiveness of BMPs twatquollution in runoff is expected to
change due, in part, to more intense rainstorms. Watershed computer models are used by the CBP

Partnership to estimate future changes like these on the landscape.

condensation and
atmospheric storage
decreased winter storage
inice/snow ., ° / / R
/ / / / / transpiration and
in easedp P tion evaporation
volume ar(d intensity
o B e increased
T ne water temp
{, J ~{loss of tidal marsh
sty \ noff stratification and
e ‘ = : _deep water | a
~ orage ' sea level rise l'"\. .
.r, ’ -‘ o / ‘, 2 — : kygen-enriched
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Figurel0: Key changeen the land and in the water that are expected to impact the Chesapeake Bay.

(Source: CBP modified, Univ. MD IAN 2011).
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In Chesapeake Baynore pollution runoff from the land, increased water temperatures, changes in
salinity and sea level riséand changs in pH, among other things, are expected to interact in complex
ways to change water quality (Figure 4bpve. These changes will impact algal growth, water clarity
and dissolved oxygen levels, all of which affect fish, crabs, oysters, and otherdismgces.
Hydrodynamic and water quality modeling tools are used to estimate some of these chandgsyin the

The costs to the economy and to human life and livelihood from climditieed extreme weather are

severe and increasing. Figure 11, belommstimes called a Haywood Pland depictdy month and

year, the accumulated number of weattgdated disaster events costing more than $1 billion. Six of the

last 10 years exceeded the average number of storms costing more than $1 billion. Yeard 2017 a

tied for the national record of 16 $1 billion storms, with 2017 setting record overall storm costs of $306.2
billion, shattering the previous record of $214.8 billion (@Rjusted) in 2005 from the impacts of

Hurricanes Dennis, Katrina, Rita aWdimal®.

1980-2017 Year-to-Date United States Billion-Dollar Disaster Event Frequency (CPI-

Adjusted)
20 — 2015
— 2012
2008
— 2016
15 — 2011
— 2017
i) —— Average
o 10
<]
2
2
5
0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Figurell: Cumulative Number of Disaster Events, in a given year, that Exceed a Billion Dollars in
Damage. Source: Figure 14 and paragraph above from Smith, A B, NOAA Climate.gov.

14 For planning purposes, the likely range (66% probability) efréative rise of mean sea level expected in
Maryland between 2000 and 2050 is 0.8 to 1.6 feet, with about-endnenty chance it could exceed 2 feet and
about a onén one hundred chance it could exceed 2.3 feet. Later this century, rates of seadeneteasingly
depend on the future pathway of global emissions of greenhouse gases during the next sixty years. (
mde.marylad.gov/programs/Air/ClimateChange/MCCC/Documents/sea levelRiseProjectionsMaryland2(18.pdf
15Smith, A B, NOAA Climate.gov
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These enormous costs are raising questions nationally and in Maryland about whether to build or rebuild
in areaswith repeat catastrophic weather events. As investments are made in BMPs to restore the
Chesapeake Bay, the state must also be asking ndt@nlindividual practices function to reduce any
increased nutrient loading resulting from climate change, but also where to locate them on the landscape
so they persist over time.

I n October 2018 the United Nat i (tPEQ@ ssuddmspecian at i onal
report on a 1.5degree centigrade (£6) temperature increase from pnelustrial levels. It highlighted

the devastating impacts that could be avoided by limiting the temperature riseQaodtter than 2.

Limiting the riseto 1.5 C would require a 45 percent reduction of anthropogenic greenhouse gas (GHG)
emissions from the 2010 baseline by 2030 and achievement of zero net efibgi@050 (UN IPCC

2018).

The urgency of this scientific finding has driven Maryland toae the importance of GHG mitigation

in theBay restoration strategy. Fortunately, broadening the lens to consider the intersection of climate
mitigation, climate adaptation and nutrient reduction offers new management efficiencies and financing
opportunties elaborated below.

Strategies
This section identifies strategies that address both climate change manageniBayt ssdoration. It
al so highlights Marylandés existing foundation of

and goverance structures. This extensive foundation will help assure integration of climate change
management with Chesapeake Bay WIP implementation. The section closes with implementation
guidance.

1. WIP Strategies that Address Climate Change

Mar y |l and o6 s PiRdiudes mumeérdug actidfls that have the primary goal of reducing nutrients and
sediments while also either mitigating or adapting to a changing climate. These state actions will also
provide Maryland with the information to develop BMP implementationaiges to more effectively

address nutrient and sediment loads resulting from climate change. This section is organized to first
identify general strategies that are widely applicable, then to highlight strategies that are specific to
particular pollutionsource sectors.

General Climate Strategies

Several strategies apply widely, such as developing new science and several aspects of funding the Phase
Il WIP. These general strategies are highlighted below.

16 According to thdPCC definition net zero emissions are achieved whethropogenic emissions of greenhouse
gases to the atmosphere are balanced by anthropogenic removals over a specified period.
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Strategy 1: Climate Science & Research

Marylandis committed to adoptingnproved climate science by including refined nutrient reduction

goals in 2021, and BMP efficiencies into a future WIP addendum and/grearanilestone

commitments in 2022n order to meet future load requirements, research magéeded to understand

how future conditions may affect the stateds abil
that the state will pursue:

0 BMP site selection and designMarylandis committed to designing and siting BMPs that are
expected to persist and perform in a changing climate. This commitment is reflected in early
efforts, including 2013 guidancBest Management Practices: Preserving Clean Water in a
Changing Climate Part of Maryl andds strategy is to enc
BMP design and siting reseat¢h

0 Trends Analyses:Review current climate data and trends that may affect load targets; including
sea level, precipitation patterns, temperature and ecosystem response.

0 Saltwater Intrusion: Marylandwill investigate the impact of saltwater intrusion on soil
composition andhe potential for nutrient leaching from soils. Maryland will investigate
adaptation options, like safblerant plants that soak or take up nutrients.

0 Beyond2025:Marylandacknowledges that climate conditions will continue to change after

2025, and atitipates that 2050 climate projections will be used to inform fuBaserestoration
strategy considerations.

Strategy 2: Local Engagement and Education

Maryland is committed to advancing the capacity of state and local government agencies, infrastructure
organizations and businesses to develop and implement sound climate change initiatives, thus ensuring
current and future public health, security and eooia prosperity. To achieve this vision, the state, in
partnership with the Association of Climate Change Officers, has establishddrtfiend Climate

Leadership Academy

The Maryland Commission oni@late Change (MCCC) workgroup on Education, Communication and
Outreach (ECOQ) is another institutionalized avenue for local engagement. The MCCC Adaptation and
Response Workgroup coor dBapraestomtion prdcessaead includesilacah Mar y |
engagement in its annual work plan.

171n 2017 a Chesapeake Bay Program Science and Technology Advisory Committee (STAC) Workshop
Report, Monitoring and Assessing Impacts of Changes in Weather Patterns and Extreme Events on BMP
Siting and Design, was released. Although it was inconclusive about the quantitative impacts of climate
change on BMPs, it laid the foundation for continued evaluation of this subject.
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Strategy 3: Incentives and Funding

Costsareanticipated to rise for at least four reasons. First, more frequent and severe extreme weather
events will damage BMPs and necessitate more inspections and maintenanizeemest. Second,

more BMPs will need to be installed to make up for an anticipated loss of BMP pollution reduction
efficiency. Third, more BMPs will likely be needed to address increased future loads. Fourth, restoration
actions will entail more complexurtidisciplinary considerations, as exemplified in ienate Smart
Framework and Decision Support Tpdeveloped pthe Chesapeake Bay Program. (Johnson, Z. 2018)

The following are strategies that Maryland is committed to implementing:

0 Existing Restoration Funding SourcesMaryland is refining restoration and resource
conservation grant prioritization criteria to favor projects that include climabewefits. This
includes review criteria for state land conservation and preservation purchases.

0 Volkswagen Settlement Fundig: Maryland received $75.7 million in settlement funds from
Vol kswagenédés il l egal poll ution emissions. Much
transportation in Maryland, which will reduce €€missions while reducing nitrogen deposition
to the Chesagmke Bay.

0 CoastSmart Construction Criteria: The Coast Smart Construction Infrastructure and Design
Guidelines were developed in 2014 to increase the resilience of state capital investments to sea
level rise and coastal flooding. In 2018, legislationaeqed the application of criteria to other
projects and may create additional opportunity to implement resilient design. Coast Smart
practices include identifying, protecting, and maintaining ecological features that may serve to
buffer a project from thampacts of future sea level rise, coastal flooding, or storm surge.
Protecting and maintaining these ecological features isoewefit toBay restoration.

Innovative Technology Fund:Marylandis committed to expanding the scope of eligible
techniques ahtechnologies to include consideratiorctifnateaspects of projects that are
proposed to the Innovative Technology Fumdestment in the research, development and
commercialization of various solutions that address climate mitigation will be inuvestigdnelp
accelerate the adoption of climate resiliency and GHG mitigation solutions.

O«

O«

Climate Mitigation and Adaptation Synergies: Many Bay restoration actiongsult in large
amounts of GHG sequestration. These include protection and restoration of tidal wetlands and
seagrass ecosystems (coastal blue carbon), forest conservation, forest management practices,
conversion of notfiorest to forest, riparian forest thers and a variety of healthy soils practices
(collectively called terrestrial carbon removal). Maryland commits to aligning its GHG reduction
strategy (i.e., th&reenhouse Gas Reduction AGGRA) plan) with itsBay restoration strategy

to generate mually beneficial results that are greater than the sum of their parts:

y Better alignment of management resources used to implement and track mutually
beneficial practices can result in cost efficiencies and better outcomes.
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Yy Recognizing that the same actigenerates monetary value associated with both
nutrient and carbon reductions should translate to greater public and private financing
opportunities and incentive frameworks.

The following are preliminary ideas that Maryland will consider:

Water Quality and Climate Change Resiliency Portfolio: The state is currently actively

engaged in a variety of efforts to restore the
environmental and economic resilience to a changing climate. Many of the actions to achieve

thesetwo objectives are similar, yet are not coordinated to the degree they could or should be to
maximize benefits to both. This effort will identify a long term portfolio of natural infrastructure

projects that optimize water quality, living resources, GHfiicion and other environmental

benefits while also reducing the risk posed by a changing climate to the commercial economies

and recreational opportunities essential to Ma
identified projects will better prepakdaryland and its communities to take advantage of existing

and emerging funding opportunities that promote the use of natural infrastructure to build

resilience to climate impacts. Some potential new funding opportunities are described below.

[@]3

Climate Funding Sources:There are climate and hazard mitigation oriented grants that have not
traditionally been targeted f@ay restoration outcomes or for complementary water quality and
climate benefits. These fund sources could be explored for their potemtidliéwe restoration
co-benefits, similar to the Community Resilience Grant Program that funds climate resiliency
projects with water quality benefits and the new Federal Emergency Management Administration
job aid that will allow hazard mitigation grant funding to be useddstoration projects that

build resilience.

Expansion of Maryland's Building Resiliency through Restoration Initiative: Maryland

could explore opportunities for expanding incentives for projects that will build resilience and
reduce the vulnerability afommunities and infrastructure from the impacts of extreme weather
events, climate hazards and flooding.

Strategic Energy Investment Fund (SEIF) Sales of CO2 credits generate funds that are used

for investments in energy efficiency and clean and reniewatergy. These investments reduce

air emissions and associated | and deposition,
goals. Administered by the Maryland Energy Administration, the potential exists for SEIF energy
investments to potentiglprovide further cebenefits by leveraging energy efficiency grants with

water quality financing (e.g., funding energy efficiency grants for wastewater treatment plants to
increase their financial capacity to afford pollution controls).

[@]3

Climate Cost Esimate and Funding Options:Maryland could investigate options for achieving
additional load reductions and identifying associated costs due to climate change. Then, as
needed, options for generating additional revenue to cover any additional publicestgor

could be explored. If any additional public sector costs are identified, options for funding would
be outlined in September 2021 when Maryland submits its implementation strategy to reduce
climate change loads in tithase 11l WIP addendum and/or 2602023 tweyear milestones
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0 Carbon Markets for Nutrient Reduction Practices: The reduction of GHG emissions is being
accomplished through Marylandés GGRA pl-an, whi
andinvest framework for large fosdiliel-fired electric power generators. Maryland could
consider exploring the developnteari a carbon market that credits nutrient reduction practices
with GHG cabenefits. This would augment programs that incentivize the implementation of
BMPs associated witBay restoration. Practices, such as cover crops, riparian buffers and
conservatiortillage not only provide water quality benefits, but also improve soil health and
sequester carbon.

Strategy 4: Accountability

To ensure thaBay restoration planning and implementation integrates climate resiliedmnefits,
Maryland is including thedilowing accountability strategy elements:

0 Two-Year Milestones:Maryland will document its commitment to adapting its Chesapeake Bay
nutrient reduction strategies to cliysite chang
milestone framework.

¢

Emerging (Long-Term) Strategies: Maryland will identify incremental research and
development steps in future tyyear milestone commitments to ensure that emerging reduction
strategy options remain on track.

¢

Comprehensive Strategy fnerabilitte Cimatei ChapgePhasey | and 6 s
I & Il): This comprehensive strategy sets implementation targets for each adaptation action. The
Adaptation and Response Workgroup of the MCCC oversees a review of progress on these
implementation targets. WIP commitmentill be aligned with this comprehensive strategy and

its accountability tracking framework.

(@]

BMP Verification: Ma r y | a n ddiifscati@hMdtocolprovide the foundation for the likely
increased frequency of inspection and maintenance that will be necessitated by the stresses of
more extreme weather due to climate change (MDE 2016).

Climate Change Strategy Highlights by Sourcé&ector
Agriculture Climate Strategies

0 Current WIP Strategies:

Yy Many traditional agricultural BMPs provide environmental benefits beyond water quality.
Practices such as residue and tillage management, cover crops, crop rotations, composting,
riparian bufers and biomass plantings, and rotational grazing, among others, support and
enhance soil health. These practices have been shown to increase organic matter and
sequester carbon in the soil, reduce soil erosion, promote nutrient cycling, improve water
retention, and reduce competition from weeds and pests.
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0 Contingency and LongTerm Strategies:

Yy Various innovative animal waste management technologies offer energy savings and GHG
emissions reductions that are climatebemefits.

Yy Agricultural Wetlandncentives: Maryland could explore revisisgte investment
prioritization criteria and policies to incentivize land conservation easements that promote
conversion of flooded or salnpacted agricultural lands to wetlands, where desired. The
process coul explore use of wetlands mitigation funds and puticate partnership
opportunities with stakeholders that value diverse habitat for birds and other wildlife.
Where appropriate, the introduction of dalierant crops could be explored. Similar
partneships have helped accelerate trout habitat restoration and conservation in the state.

Yy Croplandirrigation with wastewater effluent has the potential to reduce nutrients Bathe
while creating climate resiliency by assuring a reliable supply of waterdps. Although
some degree of crop irrigation is currerdlycurringin Maryland, it is not currently being
done as an explicit agricultural nutrient management practice.

0 Programmatic and Educational Outreach Strategies:

Yy In collaboration with consenian partners, MDA is currently developing a Healthy Soils
Program focused on accelerating educational outreach and promotion of a wide variety of
agricultural and climate managementlEnefits.

Wastewater Treatment Plant Climate Strategies

0 Current WIP Strategies:

Yy Land application of wastewater treatment plaintsolidsincrease organic content of sandy
soils, thereby increasing carbon and water retention.

Yy Energysaving pumps lower WIP wastewater treatment implementation costs in the long
run and redue GHG emissions.

0 Contingency and LongTerm Strategies:

Yy Anaerobic digestion of food waste at WWTPs utilizes existing centralized facilities,
provides an energy source, reduces a large waste stream to landfills, reduces GHG
emissions, and offers a number of cost savings. For more information see
https://archive.epa.gov/region9/waterinfrastructure/web/pdHarigerobiadigestion.pdf

Septic System Climate Strategies

0 Current WIP Strategies:
Yy Mounting solar paels on OSDS

Yy Setbacks of OSDS to prevent flooding
Yy Bermed infiltration pond removal in response to sea level rise
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Urban and Suburban Stormwater Climate Strategies, Including Erosion and Sediment Control

0 Current WIP Strategies: In addition to reducing nutrient and sediment pollution bse
mission ofstormwater management provides climate resilience in the form of erosion control,
groundwater recharge, flood contrahd stream channel protectidviaryland is committed to
adapting its stormwater program to climate changeramntaining and repairing critical
stormwater management infrastructure and dayrestablishing an emergency dam repair fund
and a revolving loan dam fund.

(@]

Contingency and LongTerm Strategies:

Yy Thestate could explore establishing an emergency dam repair fund and revolving loan fund
to be used for fortifying Maryland's stormwater management infrastructure for increased
precipitation events. Fortifying these structures would also ensure continuiedtnutr
processing and uptake that occurs in impoundments.

Yy Stormwater BMP Siting and Design: Based on the outcome of research into how
precipitation changes will affect stormwater design storms, Maryland is considering
changes to its erosion and sedimentiadrand stormwater programs.

0 Programmatic and Educational Outreach Strategies:

Yy Maryland will continue leveraging its funding to support projects that will inform how
climate impacts will interact with stormwater management practices. The state could
consder additional funding or other strategies that facilitate ongadaglemigesearch
into stormwater design guidelines for increased precipitation events.

Conservation and Natural and Working Lands Climate Strategies

0 Current WIP Strategies:Conservation and management of natural and working lands reduce
nutrient loading to th&ay and promotes climate resilience. Several intentional strategies include:

Yy Forestharvesting on state lands utilize wider buffers; leaving half of the land oatied a
management zones; and variabnsity harvesting, where some trees are left to provide
habitat and seed source, and often is a combination of single trees (e.g., future snag or
desired seed source) and some clumped {zaecareas (e.g., a wetteea or clump of
mastbearing trees like oaks, hickory, or beech), as ways to sequester carbon.

Yy AdaptiveSilviculture for Climate Change collaborates with partners, including Baltimore
City, to work on a regional effort to develop locally appropriate teglas. These current
and future efforts create more diversity on the landscape providing enhanced resiliency.

Yy TheSustainable Forestry Initiative, forestry boards and Forestry Stewardship Council are
all evaluating sustainable forestry certification programs for opportunities to enhance
climate resiliency. MDA, U.S. Forest Service, forestry stewardship councils r@ndrkity
of MarylandCooperative Extension are developing new conservation easement
mechanisms to promote adaptation stewardship activities on private lands.

Yy ProgramOpen Space (POS) directs its funding towasdsenPrint Targeted Ecological
Areas Wetlands important for coastal resilience and climate change adaptation areas for
future wetlands are noted as key ecological benefits.
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Yy TheAccounting for Mar y lfranmeddkyprodidescesopomic valuesSer vi ¢
for seven nommarket ecosystem services, including carbon sequestration, nitrogen
removal, groundwater rechargnd stormwater mitigation/flood prevention, which édav
climate resilience value.
Yy Encouragingvider riparian buffers along stream corridors to allow for channel migration
resulting from increased precipitation.

0 Contingency and LongTerm Strategies:

Yy Maryland could enhance shoreline suitability analyses andumb property owner and
marine contractor social marketing research to increase the rate of adoption of living
shoreline erosion techniques. Living shorelines provide coastal communities resilience to
sea level rise while reducing erosion and ecosysterafite

Yy Maryland could evaluate the reuse of dredged material for living shorelines and other
beneficial uses like marsh elevation enhancement (i.e., thin layer placement) that help
communities respond to rising sea levels, sequester carbon and pooyidedible
commercial or recreational uses.

0 Programmatic and Educational Outreach Strategies:

Yy Modified programmatic operating procedures and outreach approaches based on findings of
suitability analyses and social marketing research.

Yy Development and implementation of climate and ecologically friendly maintenance plans
for natural lands. Whether county/municipal/state parks, grass medians along state or
county roads, or older stormwater management pond infrastructure, a certain level of
vegetation maintenance is required to facilitate multiple uses, control invasives species, or
preserve lines of sight for vehicular traffic and structural function. However, there are
opportunities for certain portions of our natural lands to revert toarehkrd forest lands or
other lower nutrient loading land uses by no longer mowing them. This has multiple
benefits of growindBay friendly vegetation, sequestering more carbon in the vegetation
matrix, while also reducing carbon emissions associated vattimg equipment. Cities,
counties, state agencies and transportation agencies should develop and implement more
robust natural land maintenance plans that are sensitive to lowering nutrient loads to the
Bay, while also reducing climate emissions and samiamtenance dollars.

Protection Climate Strategies

0 Current WIP Strategies:Protection and management of high quadityl valuenontidal stream
resources and those natural assets supporting such resources such as watershed forest cover,
riparian buffers and wetland gains promote climate resilience while resulting in some of the
lowest nutrient delivery to thBay. BMP strategiemclude:

Yy Moderate stream temperatures by protecting expanded forested riparian buffers in Tier Il
watersheds on state regulated streams.

49


http://dnr.maryland.gov/ccs/Pages/Ecosystem-Services.aspx

Yy Prioritize forest conservation, mitigation and restoration requirements, as well as quantify
nonregulatory wetland gas, to increase carbon sequestration capacity. This includes
working to conserve priority Conservation Reserve Enhancement Program (CREP) buffers
in perpetuity, and restricting the conversion of virgin forest while incentivizing the
redevelopment of existy commercial or industrial properties for energy projects such as
solar farms.

Yy~ Cross jurisdictional credit for joint projects have the capacity to increase the amount of
headwaters restoration and reforestation projects, which in turn will increasa carbo
sequestration capacity as forests mature.

O«

Contingency and LongTerm Strategies:

Yy Maryland could develop further justification for protection based on natural reduased
economics.

Yy The state could recommend new or modifications of existing legisjaggulation, policy,
ordinances, etc. based on the results of a gap/strength analysis.

Programmatic and Educational Outreach Strategies:

(@]

Yy Continue with existing regulatory requirements and-regulatory initiatives.
y Develop a methodology to identigxisting and new opportunities to make outreach more
efficient, and provide a consistent, consolidated message from state agencies.

Accounting for Growth Climate Strategies

0 Current WIP Strategies:By establishing a framework to track the growth in loadb\aify
the functionality of BMPs, the current WIP strategy establishes a necessary foundation to account
for and reduce the growth in loads associated with climate change.

2. Supporting state and Local Legislative, Governance and Strategic Climate
Frameworks

For over a decade, Maryland has developed an extensive set of plans, action strategies, legal authorities
and governance frameworks to mitigate and adapt to climate change. This foundational framework will
enable more rapid progress on WIP implementatian would otherwise be possible. Elements of this
framework are highlighted below.

A. Legislative and Executive Actions

Maryland has historically been at the forefront of states taking action to address both the drivers and
consequences of climate chandege monst rated by the statebds policy r
advanced efforts to combat climate change with legislation and policy initiatives over the past decades.

These include, but are not limited to the following brief history:
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Environmental Science (UMCES) Sea Level Rise Projections for Maryland 2018

B. Governance Structures for Managing Climate Change

Ma r y | a nnit@ent tacaddmessing climate change is institutionalized in a variety of governance
structures that span state, regional, national and international levels.

State Level

At the state level, the MCCC is chargeith advising the governor and General Assbnibn ways to
mitigate the causes of, prepare for, and adapt to the consequences of climate change". The MCCC was
initially established by executive order in 2007 and codified into state law in 2015.

The MCCC consists of 26 members with wide represemiaiticluding state agency cabinet members,

and is led by a steering committee. Maryland is aligning the climate aspedBagfréstoration strategy

with the four workgroups of the MCCC: the Adaptation and Response Working Group; the Education,
Communi@tion, Outreach Working Group; the Mitigation Working Group; and the Scientific and
Technical Working Group. The MCCC, in concert wit
expected to play a central rol e iadaptatidrvaations.i ng Mar y

The MCCC and its work groups annually put forth a set of recommendations and strategies, which will be
aligned with theBay restoration tw«year milestones that address climate change. Details of the meetings
and activities of the MCC@nd its workgroups can be found at:
mde.maryland.gov/programs/Marylander/Pages/mccc.aspx

Regional Level

Regionally, Maryland is a signatory to the 2014 Chesapeake Bay Watershed Agreement, which includes a
Climate Resiliency Goal. Maryland is committed to this goal and the associated monitoring and
assessment outcoraed adaptatiooutcome.
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Maryland is also a member of the RGGI, a cooperative effort among the states of Connecticut, Delaware,
Maine, Maryland, Massachusetts, New Hampshire, New York, Rhode Island and Vermont to cap and
reduce powesector CO2 emissions.

National & International Levels

Nationally, and internationally, Maryland is a member of the U.S. Climate Alliance of 17 states and the
territory of Puerto Rico, which is committed to doing their share towards meeting international climate
agreements. These governance structumésnly institutionalize leadership processes and coordination,
they provide avenues for accelerated learning, technology transfer and adoption of best practices. They
also support a framework of accountability.

C. State and Local Climate Change Plans andtfategies

Maryl andbés commitment to addressing climate chang
strategi es. Maryl andbs foundati onal adaptation st
Response Workgroup of the MCCC, are founthimitheComprehensive Strategy for Reducing
Maryl andds Vulnerability to Climate Change

0 Phase |: Sea Level Rise and Coastal Stdidohnson, 2008).
0 Phase Il: Building Societal, Economic and Ecological Resili¢Boicourt, 2010).

The Adaptation and Response Workgroup is tracking progress on the actions outlined in the
comprehensive strategy. Many of these strategies relate to BMP implementation that reduce nutrient and
sediment loads or slow the growth in loads by preserving natural lands.

Local Plans: In addition tstate planssix local government plans have beendleped between 2008 and

2018 that either directly or indirectly address ¢
counties and Baltimore City have specifically mentioned climate change and/or the effects of climate

change in their comprehensigkans (Maryland Department of Planning, 2018).

3. Implementation Guidance

Providing implementation gui dancBayréswratpreand of Mary
climate change management. Although technical materials and tools have been devejojoed to

restoratiorin the context of climate change, the field is new and rapidly evolving. Some of the latest
information can be found at the follavg websites:

Maryland Commission on Climate Chandée commission coordinates climate change activities for the
state including mitigation, adaptation, sciennd aducation, communication and public outreach.

Maryland Department of Environment The Ai r and Radiation Administr a
greenhouse gansitigation.

Maryland Department of Natural ResourcB®R plays a significant role in climate adaptation, with an
emphasis on mitigating coastal hazards and protecting and restwiresilience of natural resources.
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Chesapeake Bay Program Climate Resiliency Workgrohe workgroup coordinates climatelated
efforts to address climate resilierfoe the CBP Partnership as deemed a priority of the Chesapeake Bay
watershed.

Key Challenges and Opportunities

Climate change poses many significant challenges for achiBapngestoration goals. However, given
the circumstances, many opportunities eiideverage commonalities between managing climate change
andBay restoration.

0 Chesapeake Bay Water Quality will be Affected by Climate ChangeClimate change is
predicted to increase nutrient and sediment loads to the Chesapeake Bay, and will creange wat
quality characteristics like water temperature, dissolved oxygen and clarity. The CBP partnership
is committed to develop refined quantified estimates of these pollution loads and water quality
impacts in 2021.

¢

Pollution Control Practices will be Affected by Climate Change:The BMPs used to control
water pollution will likely become less effective at controlling extreme storm events and be
subject to damaging stresses of climate change. The CBP partnership is committed to better
understanding these imga@nd making adjustments to management practices in 2022 via two
year milestone commitments.

¢

The Cost of Achieving and Maintaining Chesapeake Bay Water Quality Goals will be
Affected by Climate Change:If the water quality impacts of increased nutrierd aadiment

loads are not offset by increased flushing ofBhg, as a result of climate change, then more
restoration practices will be necessary. This, in addition to BMPs becoming less effective and
requiring more maintenance, could result in an iner@ashe cost of restoring tiigay. In
anticipation of this, Maryland is committed to investigating ways of funding the incremental
increase in cost.

(@]

Bay Restoration Mitigates Greenhouse Gases in Addition to Adapting to Climate Change:

The main interest iaccounting for climate change in tBay WIP is to adapt to impending

shocks of climate change. Howeverany restoratiopractices that sequester carbon in soil and

plant matter have significant GHG mitigation b
actions withBay restoration actions offers the prospect of powerful financing synergies borne out

the recognition of increased value for the same action.

[@]3

Quantifying Maryland Specific Air Reductions: Maryland has evaluated reductions in nutrient
deposition from statepecific regulations and/or facilities, beyond federally mandated
requirements. Although the particular reductions evaluated are modest, this line of inquiry has the
potential to mutuallyoenefit climate change ahy restoration management goals.

The evaluation revealed that delivered nitrogen loads to the tidal Chesapeake Bay from air
emi ssions are a relatively small fraction of M
onyabamt 4 percent of Marylandds oxidized nitroge
Many physical and biological processes such as movement of airborne nitrogen outside the
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watershed, biological uptake and denitrification account for this low transperfThese

relatively minor delivered loads will have obvious management implications when it comes to
targeting reductions in NOx emissions for the Phase Ill WIP. However, emission reductions of
GHG will occur simultaneously with NOx emission reductians by reducing GHG we reduce
the future climate impact of increased nutrient loading. Thus air emission reduction strategies
have a twefold impact by slightly reducing land deposition of NOx and by combating future
nutrient loading resulting from climatdange.
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Reasonable Assurance and Accountability
Framework

Section 303(d) of the CWA requires that a TMDL be
applicable water quality standard (WQS). 0 Feder al
ithe sum of the i ndivi d)doadointacarses atl loaa dllocatiorls Asafori o n s
nonpoint sources and natural backgroundo. Section
jurisdictions to provide reasonable assurance that the nonpoint source component of the TMDL, the LA,

will be achieved. EPA does this to ensure that the voluntary nonpoint source reductions expected to occur

are realistic and achievable and that the regulatory WLA is set at the appropriate level to achieve WQS.

Balanced Approach of Regulations and Incentives

Maryland uses a balanced approach of regulations and incentives to ensure that WQS will be met and that
the TMDL allocations are achievable. On the regulatory side, Maryland has many tools under both the
federal CWAor state law that set numeric permit limitelarestoration or other requirements for the

regulated community. Some examples across sectors include: federal NPDES permit limits on WWTP
pollution discharges; federal and state restoration requirements for areas under municipal separate storm
sewer pernts (MS4s), which require stormwater management retrofit practices; state requirements for
agricultural nutrient management plans; and state BAT requirements for onsite (septic) systems in the
Critical Area (within 1,000 feet of tidal shorelines). Theggutatory tools are backed by effective

compliance and enforcement programs that, where necessary, can implement legal backstops to ensure
restoration progress.

At the same time Maryland has pollution sources that do not currently have regulatory clean up

requirements, such as small communities witlBag restoration requirements for geav stormwater

discharges (n6ivS4s), that play an important role in helping achiBag restoration targets and where

financial incentives are critical to drive restooatiprogress. Some examples of incentive programs to

drive restoration progress through voluntary effo
through the BRF; local stormwater remediation projects funded through the Trust Fund; operations and
maintenance incentives to improve wastewater treatment performance beyond regulatory requirements;

and, BRF to upgrade failing septic systems outside of the Critical Area.

It is also important to recognize that restoration progress, whether driven thegudgitions or

incentives, is not even across sectors. Accelerated pollution reductions through wise use of enhanced
technology and capacist WWTPsa s we | | as on farms are | argely dri
the 2025Bay restoration targets. Challenges in the stormwater and septic sector, such as numerous

distributed systems over large areas, many private property interests, longer implementation horizons, and
required engineering plans and approvals, to name a feivrdsioration pace in these sectors. Therefore
continued steady progress in both the stormwater and septic sectors is necessary to ensure that ongoing
pollution reductions keep pace with any increased loads due to climate change and growth. Phase 1 and 2
MS4 permits now cover greater than 90 percent of
enforceable mechanisms to ensure steady restoration progress in that sector over the longer term.
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Continued steady progress in the septic sector will be assuicedjh upgrades, sewer hookups and the
recent septic stewardship law that helps local jurisdictions with septic maintenance through pumpouts.

Locally-Driven Restoration and Leveraging Cebenefits

Chesapeake Bay restoration will not be assured withofitisat capacity and close collaboration with
local partners. Countyoyernments, municipalities, SGDPfarmers, citizens, and nongovernmental
organizations are the boots on the ground implementing restoration practices through permits or
grant/incentive ppgrams. To ensure the continued progress of our local partners, restoration practices
must not only be cost effective and achievable, but also provide benefits to local communities and address
local challenges like flooding. Maryland will also work clgsedith local partners to identify strategies
that address barriers through the adaptive implementation processy@dwmilestones, progress
evaluations, accelerating strategies that are cost effective and meet local needs, while embracing a
continuoudmprovement philosophy to build on successes and learn from shortcomings. Maryland is
already forming a workgroup to improve technical assistance delivery to local partners, as well as
working with those partners to develop a strategic implementatiorfgladdressing challenges.

Financial Assurance, Creating a Restoration Economy and

Driving Innovation

In FYOGi 18, the state spent about $8.4 billion on Chesapeake Bay restoration activitied QJ, ke

billion of which has been appropriated within tast three years. This amount includes funding for
activities that directly reduce nutrient and sediment inputs tBdlyge.g., cover crops and WWTp
upgrades), activities that indirectly suppBey restoration (e.g., monitoring, education, outreacly), an
activities that prevent or minimize future degradation oBhg (e.g., land conservation). Recent actions
that are important to highlight are 1) the full funding of the Trust Fund; 2) an increased focus on cost
efficiency in both the BREnd Trustund 3) the efforts toward the development of an operational Water
Quality Trading Program; 4) the passage of the Clean Water Commerce Act, and; 5) progress on
addressing the impacts of the pond behind the Conowingo Dam reaching its long term sediment and
nutrient trapping capacity.
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Tablel0: Fiscal Year 2000Fiscal Year 2018 Maryland Bay Restoration Fund
Summary.

Total Fiscal Year 00 - Fiscal Year

GRSl 18 Funding Amount (millions)*
FBz?S/tgraat:iigre:tFAl\Jgn%r;cies (DNR,MDE,MDA ,MDP,) Bay $4.774 M
Land Conservation(POS and Rural Legacy) $615 M
Agricultural Land Preservation $487 M
GO Bonds!® $1,583 M
Transportation?® $1,534 M
Education $101 M
Total $8,414 M

Several very important caveats and approximations must be recognized in interpretir) Bilolee.

1. Data is not consistent over timeRecords are less accessible and, therefore, reported funding
amounts less reliable for the beginning of this time pethiad more recent years.

2. Not all funding goes directly to reducing pollutant loads to Chesapeake Bagi: B a y
Restorationo involves a diversity of important
nitrogen, phosphorus and sediment enterindtne Forexample, water quality monitoring is
essential to track progress and direct future actions to the most cost effective practices; education
and outreach are important to providing Maryland students and citizens with access to and
appreciation for a restald3ay; and smart growth and land conservation programs minimize
growth impacts and protect tBay from future degradation. All of these examples (and others)
are essential aspedtsrestorationbut do not directly result in reductions in pollutiosdings.

As a result, it is inappropriate to simply divide the total cost presented in this report by the
number of pounds pollutant reduction to get a dollar amount per pound reduced.

3. Judgment calls are necessary in i Mayndtatef yi ng a
agency programs and budget categories contribute to restoration, as well as oBa&y related
efforts. In an effort to remain as consistent as possible, only those programs that are estimated to
have more than 50 percent of their actigtrelated to Chesapeake Bay restoration are included in
this analysis.

18 Includes Maryland Department of the Environment Revenue Bonds issued in FY 2016.
¥ Includes Maryland Department of Transportation spending from FY 2009 through FY 2018
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Although the total funding by Maryland state agencieBfy restoration varies from year to year, the
total restoration funds for the first three years of the evaluated time ENMOGI FY02) was

$882,327,165 while the total for the past three years of the period {FF¥I8)18) was $2,657,862,414,

an increase of 201.2 percent. This increase was driven in part by the creation and subsequent funding
increases in the two primaBay restoration Special Funds: The Bay Restoration Fund and the
Chesapeake and Atlantic Coadialys TrustFund.

The preliminary estimates of overall statests for key Phase Il WIP strategies by sector are presented
belowin Table 1. These amounts do not account for the estimated $1.6 billion that local governments

will be spending through 2025 to complete the current Phase 1 and 2 MS4 permits. Phase 1 jurisdictions
are required to develop financial assurance plans demonstrataigchpacity to achieve their

stormwater permit requirements. This table also does not include federal funding sources for Chesapeake
Bay restoration, such as Chesapeake Bay Restoration and Accountability Grants, Chesapeake Bay
Implementation Grants, or fedhl funding for the Chesapeake Bay Program.

Tablell: Preliminary estimates of annual state implementation costs by sector to achieve Bay
restoration targets.

Stateds Esti mated S

Strategies*

Wastewater $110-million/yr
Stormwater (does not include transportation) $90-million/yr
Septic $11.4-million/yr
Natural Lands $7.4-million/yr
Agriculture $54.2-million/yr
Total $273-million/yr

*Costs compiled from Table 1 WIP strategy costs

The key state fundingrograms for putting Chesapeake Bay restoration practices in the ground are
identifiedbelowin Table 2. Comparing this funding to the costs above suggests Maryland has enough
fiscal capacity to assure Ches ap oahktt reBliaeyttiese ard/QS wii
preliminary estimates based on current year funding and estimated implementation costs. This analysis

also does not factor in the substantial federal and local funding sources that also fund implementation
efforts to achieve Mgrl anddés TMDL targets. For these reasons
recommended in the near term to confirm Maryl and?®
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Tablel2: Key state funding programs and amounts @resapeake Bay Restoration Projects.

Program(s) Name Stateds 2019 Progr a

Bay Rgstoratlon Fund Wastewater & Water Quality $306-million/yr*

Revolving Loan Fund

Bay Restoration Fund Septic $15-million/yr

Clean Water Commerce Act $6-million/yr

Chesapeake and Atlantic Coastal Bays Trust Fund $53-million/yr

Maryland Agricultural Cost Share $9-million/yr

Total $389-million/yr

*Includes $156million in revenue bonds. Successive years anticipated to beniih

In addition to traditional funding approaches, the Hogan administration is pursuing-iresket

strategies designed to stimulate a restoration economy and reduce costs. Nutrient trading is one such tool
that allows normandated pollution reductions fromeentity to be purchased by another entity. This

creates a marketplace that will drive innovation across sectors to develop the most cost effective pollution
reduction practices. At the same time, other innovative financing strategies like the Clean Water
Commerce Act and the CWIP drive innovation by creating funding streams for the most cost effective
practices and developing collaborative funding models like pbl@te partnerships to reduce public
costs of restorati on. iénlagtighewitrBgy rdgtaratignlactiondtbashaveHG r e d
significant carbon sequestration benefits can leverage and diversify financing to accelerate pollution
reduction practices. Maryland is also actively pursuing water reuse technologies that help wémiong

water supply sustainability for our citizens, as well as reduce pollution loads to Chesapéedke Bay

Accounting for and Leveraging Conservation and Protection
Programs

One of the best ways to assure and sutajnrestoration is by protecting Maryland@ ec ol ogi cal | vy
significant lands and wildlife resources. These protections preserve the lowest pollution loading land uses
from reverting to higher pollution land uses that will set Maryland further behind in its restoration goals.
Maryland is making suriés land conservation programs are fully accounted for ilBthyerestoration

effort while fully funding land conservation programs for future acquisitions. In 2019, Maryland has
$253million in its transfer tax programs, such as Program Open Spacetéctmnd conserve natural

lands. Maryland is also reviewing current conservation and protection program effectiveness, through
monitoring results and other measures, in achieving conservation and protection goals.

20 mde.maryland.gov/programs/Water/waterconservation/Pages/water_reuse.aspx
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Holistic Ecosystem Management

AlthoughMar yl andés Phase |11 WP is designed to achi e
targets and be consistent with EPAG&6s expectations
goals outlined in the current Chesapeake Bay Agreém&hesenclude sustainable fisheries, vital

habitats, reducing toxic contaminants, healthy watersheds, land conservation, stewardship, public access,
environmental literacy and climate resiliency. These other watershed goals provide critical feedback loops

to improve water quality, whether through restored fisheries providing nutrient uptake and water filtration
services, nitrogen and carbon uptake in the plant tissue of submerged vegetationbasdahpractices

like wetlands and forest buffers that captund process nutrients before they enter surface waters.

Maryl andbés commitment to this broader ecosystem m
TMDL restoration targets while also maintaining the productivityoBaey 6 s | i vi ng r esour ce
strengthen local economies.

Accountability and Adaptive Management Framework

The accountability and adaptive management framework that underpins Chesapeake Bay restoration is
shown in Figure 13.

® Assess and track
~ progress
d * Take Federal Actions,
as necessary

Set TMDL allocations » Develop and
adjust two-
year milestones ® Use monitoring data to

® To meet water quality

standards E 22
inform decisions

e Informed by Phase | ® Implement :
Watershed programs and ® Incorporate latest

: i science into strategies
Implementation Plans install controls g

Develop Phase Ill
| Watershed
implementation Plans

Figurel3: Chesapeake Bay TMDtcAuntability Framework. Graphic courtesy of the EPA Chesapeake
Bay Program web site at epa.gov/chesapebkgtmdl/ensuringresultschesapeakéay.

As part of this accountability framework, the CBP partners develop short term goals, called milestones, to
ensure restoration progress. Milestones identify the restoration practices, programs, policies, and
resources that state jurisdictions commit to implement ovetyaao periods. EPA then evaluates

2! chesapeakebay.net/what/what_guides_us/watershed_agreement

61



progress that the state jurisdictions have made towareh@ap their milestone commitments and takes
appropriate federal actions, as necessary, to help state jurisdictions remain on track.

Maryland submitted its 2018019 milestones to EPA in January 2018 and expects to submi2P@20
milestones in January20. These milestones serve as key checkpoints on the way to restoring the Bay

by 2025 and include annual evaluations to gauge progress. The milestones provide Maryland the
opportunity to adaptively manage the restoration process, incorporate new soieesmi@tion practices
performance, and apply key lessons learned from Phase Il WIP successes or failures along the way.
Chesapeake Bay water quality and living resources data are also used to ensure results are being seen in
the Bay, as well as to adjusis necessary, to new science or changing conditions.

Conclusion

There are both great challenges and great opportunities in restoring and protecting the Chesapeake Bay
watershed and the rich natural heritage that defines the region. To do so, Masytanstiesustain the

collective will to revive this national treasure, work to control costs and stimulate a restoration economy,
leverage local and regional partnerships, implement restoration practices that achieve multiple benefits,
promote and adopt inmation, adaptively manage and build on successes. Marylanders must also
acknowl edge that restoration success will requi
continued strong |l eadership in the G@BtRBNgpartner s
restoration oversight and accountability role.

The Chesapeake Bay is a dynamic system influenced by natural ecosystem processes, as well as the
multiple pressures of climate change, population growth, land use changes, and invasive species.
Maryl and and CBP6s | ong t e rfommsepaoicnand mamagantent actonst h e
demonstrates effectiveness, and communicates restoration progress must be sustained into Ase future.

one participant keenly observed during the state

restoraibn, but rather another mileste on the restoration journey.
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Appendix A. Comprehensive Local, Regional
and Federal Engagement Strategies and
Commitments

Local Engagement in WIP Development

Key expected products fr om Mawhatlcan redsénsblyder g age me nt
accomplished by 2025, an evaluation of expected sector shortfalls and surpluses, and an estimated pace of
implementation beyond 2025. Specific types of engagement were customized according to local needs

and capacities. Engagemeninparily targeted partner groups most directly involved in implementation,
including SCDs, local governments, and state agefCasdeA-1).

Discussion of implementation funding was also an important component of engagement activities. State
and local peners considered funding strategies for achievind#nerestoration goals and continuitzg
makereductions after 2025.

Target audiences, messages, messengers, tools and resources were similar to those described in the
section on engagement (page 28).

Table A1: Phase Ill WIP Development Engagement and Communication Activities

Engagement & Communication Activity

Sept. 26, 2016 Letter to local elected officials and agriculture leaders

Sept.-October 2016 Five regional WIP workshops

April 25, 2017 WIP webinar

June 15, 2017 Meeting with county Environmental Health Directors, hosted by MD
Association of Counties

June 26-27, 2017 Exhibit at MD Municipal League summer conference

July 19, 2017 Meeting with Eastern Shore Blueprint Action Group (NGOSs)

Aug. 16-18, 2017 Exhibit at MD Association of Counties summer conference

Aug. 18, 2017 MD Assaociation of Counties conference panel with Secretary Grumbles:

What Will We See in Phase III?
Sept.11, 2017 Presentations and Q&A with Hughes Center for Agro-Ecology Board

Sept. 12, 2017 LEAD MD class (for emerging local leaders in agriculture, natural
resources, and rural communities)

Al



Engagement & Communication Activity

Sept. 15, 2017

Sept. 20, 2017

Oct. 20, 2017
Nov. 3, 2017
Nov.15, 2017

Nov. 16, 2017

Jan. 25, 2018

Feb. 1, 2018

Feb. 7, 2018
Feb. 9, 2018
Mar. 6, 2018
Mar. 26, 2018
Mar. 27, 2018
Mar. 27, 2018

Apr. 3, 2018

Apr. 10, 2018
Apr. 20, 2018
Apr. 25, 2018
May-June 2018

Aug. i Sept.2018

Aug.-Sept. 2018

Fall/Winter 2018-19

Nov.-Dec. 2018

Healthy Waters Working Group (Eastern Shore)

Watershed Assistance Collaborative (state agencies, Chesapeake Bay
Trust, University of Maryland Sea Grant Extension Program, University of
Maryland Environmental Finance Center, NOAA, and EPA)

Emai | APhase |11l W P Update and Ne|
WIP update at quarterly Phase | MS4 meeting
Agriculture listening session, hosted by Hughes Center for Agro-Ecology

Phase Il Watershed Implementation Plan Round Table, hosted by Choose
Clean Water Coalition, in partnership with the Anacostia Watershed
Society, Chesapeake Bay Foundation, and Chesapeake Legal Alliance

Chesapeake Stormwater Network webc

WI Ps o

Watershed Assistance Collaborative (state agencies, Chesapeake Bay
Trust, University of Maryland Sea Grant Extension Program, University of
Maryland Environmental Finance Center, NOAA, and EPA)

MD Association of Conservation Districts

WIP update at quarterly Phase | MS4 meeting

Emai | APhase 111 W P Update and Ne:
WIP update for MD Water Quality Trading Advisory Committee

MD Environmental Trust Roundtable

Choose Clean Water Coalition and Chesapeake Bay Foundation

Choose Clean Water Coalition, Chesapeake Bay Foundation, and
Chesapeake Legal Alliance

Center for Watershed Protection stormwater conference

CAST training for Phase | MS4s

Meeting with Eastern Shore Blueprint Action Group (NGOSs)

Five regional meetings

MDE and MDP meetings with county public works and planning staff
MDA meetings with Soil Conservation District staff and other agriculture
stakeholders

Webinars on WIP-related topics

Six regional meetings
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Appendix B. Sector Reports

Agriculture Sector

Background

Since the development and implementation of the Phase Il Watershed Implementation Plan, Maryland
farmers have made great progress towards achieving the Chesapeake Bay TMDL. Reductions achieved to
date come from the successful implementation of severaldwservation programs at MDA that offer
assistance to the agricultural community. Voluntary loelaiticonservation has been the cornerstone to
Maryland agriculture reducing nutrients and sediment to the Chesapeake Bay.

The installation of additional BRIs on agricultural land was accomplished with a combination of
technical assistance, provided by Maryl andds SCDs
and federal financial incentives. As of FY17, approximately 924,000 acres of agricuatdas Imanaged

under a Soil Conservation and Water Quality Plan and nearly 800,000 acres of cropland is cultivated

using netill or conservation tillage practices. In addition, over 57,000 acres of riparian buffers have been
planted and 9,500 acres of veattls have been restored or created.

For over 30 years, the Maryland Agricultural Water Quality ¥sire (MACS) Program has provided
costshare up to 87.5 percent on the installation of many structural conservation practices. Between FY09
and FY17, MACSorovided $54.6 million in grant funding toward the installation of 4,435 practices. In
addition, $5.8 million in state financial assistance and $3.6 million from the poultry industry was

provided to transport 1.1 million tons of manure from farms witleesor for alternative uses. The state

also utilizes portions of the BRF and Trust Fund to incentivize the planting of cover crops following the
harvest of summer grain crops. In 2017, the Maryland Cover Crop Program provided $25.6 million in
incentive paynents to farmers to plant over 560,000 acres of cover crops.

A complete list of Agricultural Best Management Practices implemented as of FY17 can be found in
tables B-2 andB-3. Maryland agriculture will build on the success of these programs and ooensaips
to continue achieving the remaining WIP reductions.

Programmatic Achievements

Phosphorus Magement Tool (PMT) regulations
Animal Waste Technology Fund

Manure Matching Services

Soil Healthand Climate Change Initiatives
Agricultural Certainty Pogram

Nutrient Trading

= =4 =4 4 -4 =9
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Trends

Agriculture has made significant strides in reducing nutrient and sediment pofluto@n1985with the
2017Mid-Point assessment showing that it met its goals for both phosphorus and sediment. While
agriculture fell short of its nitrogen goal for thedpoint Assessment, it has nonetheless made consistent
progress in reducing nitrogen and is on trackngetits Phase Il WIPRgoalsby 2025 (FigureB-1).

Agriculture Nitrogen Loads Entering Chesapeake Bay

(Million Pounds/Year)
40 -
30 -
20 -
10 -+
0
1985 Load 2010 Load 2017 Load Phase Il WIP*

Source: Maryland Phase Ill WIP Scenario; CAST 2019

*Phase Il WIP reductions subject to change upon EPA review.

FigureB-1: Reductions in nitrogen achievby agriculturesince 1985.

Phase Ill Development Process for the Agricultural Sector

To develop the Phase Il Watershed Plan for Agriculture, MDA actively engaged the agriculture

community in Maryland. The department recognized and understood the importance of ltingng a

di al ogue with stakeholders to not only provide an
Chesapeake Bay restoration commitments, but also review background information regarding the

accounting of agricultural conservation on the laagscand formulating a realistic plan.

Local Engagement

In cooperation with the Harry Hughes Center for Agroecology, the Maryland Department of Agriculture
facilitated a kickoff meeting on July 25, 2018 with key agriculture stakeholders to begin outlining the
framework for the Phase 11l WIP. While it was imfaot to provide a general overview of the WIP

process, discussions during this Agriculture Leadership Roundtable focused on strategies to increase the
adoption of conservation measures to further reduce nutrient losses on agricultural land. A summary of
recommendations include:

0 Improve the collection of information regarding the implementation of existing conservation
practices
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0 Better enforcement of existing regulations

0 Reduce barriers of conservation adoption between tenants and landowners

0 Streamline andlign current financial incentive programs to foster increased adoption of
conservation

0 Leverage Pay For Performance options to further incentivize conservation

0 Recognize the importance of and building stronger partnerships with agribusiness and
nongovermental organizations

0 Ensure the most productive land remains in agriculture production

0 Collaborate with institutes of higher education concerning additional research in the development
and implementation of conservation practices

0 Ensure adequate and prdgdrained technical resources are available to assist the agricultural

community

In addition, the department facilitated a series of lodaltiyagricultural stakeholder meetings in the

summer of 2018 within each of tB8 counties (TablB-1). These meetings were modeled after the Phase

Il local outreach meetings conducted in 2011, and were organized by the local Soil Conservation Districts
(SCDs). The meetings were open to the general public, but a diverse group of stakeholders that
repregnted and specialized in working with the agricultural community were invited to attend. While
participation varied by county, attendees included farmers, SCD planners, engineers, technicians, USDA
Natural Resources Conservation Service and Farm Servggsc), University of Maryland Extension,

county agricultural coordinators, agriculture service providers, representatives from local watershed
organizations, Chesapeake Bay Foundation, The Nature Conservancy, Maryland Farm Bureau, Delmarva
Poultry Institue, dairy industry, county planning staff, Department of Public Works staff, and health
department staff. Over 500 people participated in the meetings.

Stakeholdemeetings begawith information on current agricultural practices installed and discussed
opportunities for further implementation with existing farm management practices and programs. The
meetings also focused on local capacity to provide further reduetimhsommitmentby participants to
implement and develop a workable local strategy. Eaebting culminated with a revised

implementation schedule of conservation measures that stakeholders felt were realistic and achievable by
2025. The countyds plan was then assessed using
Scenario Tool (CST) to ensure adequate nutrient load reductions compared to the WIP Phase Il level of
effort. Overall, each county was successful in reaching and/or achieving its allocation by 2025.

TableB-1: Schedule of County WIP Meetings

7/25/2018 8:30am - 2:40pm  Anne Arundel  Agriculture Leadership Roundtable
DoubleTree
210 Holiday Court
Annapolis, Maryland 21401
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Date
8/7/2018

8/8/2018

8/8/2018

8/9/2018

8/9/2018

8/21/2018

8/21/2018

8/22/2018

8/22/2018

8/23/2018

8/23/2018

8/28/2018

8/28/2018

Time
1:30-3:30 pm

9:30-11:30 am

1:30-3:30 pm

9:30-11:30 am

1:30-3:30 pm

9:30-11:30 am

1:30-3:30 pm

9:30-11:30 am

1:30-3:30 pm

9:30-11:30 am

1:30-3:30 pm

9:30-11:30 am

1:30-3:30 pm

County

Worcester

Somerset

Wicomico

Dorchester

Talbot

Caroline

Queen Anne's

Cecll

Kent

Harford

Baltimore Co.

Carroll

Frederick

Location

County Library Snow Hill Branch
307 North Washington Street
Snow Hill, Maryland 21863

Somerset county Ag Building
30730 Park Drive
Princess Anne, Maryland 21853

County UMD Extension Office
28647 Old Quantico Rd
Salisbury, MD 21802

Dorchester county Office Building
501 Court Lane
Cambridge, MD 21613

Hog Neck Community Center
10028 Ocean Gateway
Easton, MD 21601

4H Park
8230 Detour Rd
Denton, MD 21629

County Planning & Zoning
110 Vincit Street, Suite 104
Centreville, MD 21617

County Admin Building
200 Chesapeake Blvd, Suite 2100
Elkton, MD 21921

UMD Extension
709 Morgnec Rd #202
Chestertown, MD 21620

Harford SCD
3525 Conowingo Rd
Street, MD 21154

Baltimore county Ag Center
1114 Shawan Road # 4
Cockeysville, MD 21030

Maryland Cooperative Extension
700 Agricultural Center Dr.
Westminster, MD 21157

Frederick county Extension Office
300 Montevue Ln.
Frederick, MD 21701
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Date Time County Location

8/29/2018 9:30-11:30 am Howard Lisbon Fire Hall
1330 Woodbine Rd
Woodbine, MD 21797

8/29/2018 1:30-3:30 pm Montgomery  Montgomery Co. SCD
18410 Muncaster Road
Derwood, MD 20855-1421

8/30/2018 9:30-11:30 am  Prince George's Pr i nce Georgeds Soil Con
5301 Marlboro Race Track Road, Suite 100
Upper Marlboro, MD 20772

8/30/2018 1:30-3:30 pm Anne Arundel  Maryland Department of Agriculture
50 Harry S. Truman Parkway
Annapolis, MD 21401

9/5/2018 1:30-3:30 pm Garrett UMD Extension
1916 MD Highway
Mt. Lake Park, MD 21550

9/6/2018 9:30-11:30 am Allegany Allegany College of Maryland
12401 Willowbrook Road
Cumberland, MD 21502

9/6/2018 1:30-3:30 pm  Washington Co. Washington county Division of Emergency Services
16232 Elliott Parkway
Williamsport, MD 21795

9/7/2018 1:30-3:30 pm St. Mary's StMaryds Ag Center
26737 Radio Station Way B
Leonardtown, MD 20650

9/13/2018 9:30-11:30 am Charles Charles Soil Conservation District
4200 Gardiner Road
Waldorf, MD 20601

9/13/2018 1:30-3:30 pm Calvert Harriet E. Brown Center, Room 113
901 Dares Beach Road
Prince Frederick, MD 20678

Coordinating Federal Resources in Agriculture

MDA i s coordinating with USDA&ds Natur al Resources
application of federal resources toward WIP achievement. Beginning in FY11, NRCS approached MDA

to request a list of practices that were part of the existingyeao milestones. Through this effort, NRCS
committed to focus programmatic resources available to Maryland farmers, providing prioritized funding

to those practices that were parttud goals This effort continues through the Environmental Quality

Incentve Program and the Chesapeake Bay Watershed Initiative. The MACS Program leverages state
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funding by cost sharing the implementation of individual BMPs funded through federal programs.

In addition, the CREP, first instituted in Maryland 1997, seeksti 00,000 acres of sensitive
agricultural land in the state. Currently, approximately 59,000 acres are under CREP agreements in
Maryland. CREP will play an integral role incentivizing the implementation of forest and grass buffers,
wetland restoration ahtreating Highly Erodiblé.and acresThese correlations of effort with USDA will
enhance Marylanddés ability to meet W P targets.

Phase Il WIP Agriculture Strategies

TableB-2: Annual Phase Il WIP Agriculture BMP Practices.

BMPs to be Implemented Annually Unit 2017 Ffr.ogr.ess 2025 Goal
w/Verification

Conservation Tillage Acres/Year 194,122 242,876
Cover Crops - Commodity Acres/Year 81,983 76,998
Cover Crops - Traditional Acres/Year 476,815 470,891
Cropland Irrigation Management Acres/Year 118,586 142,374
High Residue Tillage Acres/Year 647,072 626,233
Manure Incorporation Acres/Year 133,718 132,416
Manure Injection Acres/Year 7,931 7,226
Manure Transport Tons/Year 77,758 97,400
NM Placement % Acres/Year <10% 20%
NM Rate N/P % Acres/Year <10% 35%/10%
NM Timing % Acres/Year <10% 10%
Nutrient Management % Compliance 61% 70%
Poultry Litter Treatment % Operations/Year - 75%
Soil Conservation and Water Quality Plans Acres/Year 923,896 1,022,256
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TableB-3: Structural Phase Il WIP Agriculture BMP Practices.

Additional Structural Practices to be

2017 Progress

Implemented Unit w/Verification 2025 Goal
Agricultural Drainage Management Acres Treated 4,836 23,292
Agricultural Stormwater - Poultry % Operations 65%
Alternative Crops Acres 14 100
Animal Waste Storage - Dairy % Animal Units >75% 90%
Animal Waste Storage - Other Livestock % Animal Units <20% 50%
Animal Waste Storage - Poultry % Animal Units 100% 100%
Barnyard Runoff Control Acres 1,045 1,210
Cropland Conversion to Pasture Acres 6,971 9,448
Dairy Precision Feed Management % Animal Units 90%
Forest Buffers Acres 18,725 19,913
Grass Buffers Acres 38,863 43,256
Horse Pasture Management Acres 2,015 2,652
Land Retirement - Open Space Acres 17,235 22,453
Livestock Exclusion % Animal Units 90%
Loafing Lot Management Acres 64
Mortality Composters % Animal Units 100% 100%
Non-Urban Stream Restoration Linear Feet 74,301 135,601
gz;sszry and Greenhouse Runoff Capture and Acres 1,691
Off Stream Watering without Fencing % Animal Units <10% 10%
Phosphorus Sorbing Materials in Ag Ditches Acres 100 100
Prescribed Grazing Acres 11,857 18,783
Shoreline Management Linear Feet 30,000
Tree Planting Acres 3,865 4,111
Wetland Restoration Acres 9,487 13,594
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Agriculture Nutrient Loads Entering Chesapeake Bay

(Million Pounds/Year)
25 - 0.75 -
20 -
18.0 0.50 -
15 A
10
0.25 -
5 .
0 0.00
2017 Load Phase Il WIP* 2017 Load Phase IIl WIP*
Nitrogen Phosphorus

*Phase Il WIP reductions subject to change upon EPA review.

FigureB-2: Current and projected agriculture total nitrogen and phosphorus loads entering Chesapeake
Bay relative to Phase Il WIP goals.

Phase [Il WIP Implementation

As originally committed in the Phase Il Watershed Implementatiam RI®A will continue to promote

and account for the implementation of conservation on agricultural land in Maryland to meet Bay
restoration efforts. MDA will rely heavily on the existing conservation partnership between USDA NRCS
and FSA, local SCDs, andher state agencies and institutions to deliver the necessary conservation
programs to meet goals outlined above. In addition, the Department is excited to partnemnwitoma
governmental organizations to promote the adoption of voluntary consereatiaryland farms.

To accomplish the Phase 11l WIP for agriculture, MDA intents to employ a-fackited approach.

Foremost, it is critical that all existing conservation measures have been properly accounted and credited
before additional implementah is considered. Identifying and developing solutions to overcome barriers
associated with conservation adoption as well as leveraging new opportunities to enhance and/or develop
new programs are also vital.
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Accounting for Current Conservation

BetterData

Throughout the county stakeholder meetings, concerns were raised regarding the characterization of
agriculture in the Chesapeake Bay Model. Baseline assumptions, such as acres in production, number and
type of animals, and manure being generatexhoh county, have all been questioned. To help better
inform the Chesapeake Bay Model, MDA, working thr
Workgroup, will explore opportunities to more accurately quantify agricultural production. Specifically,

the Department will explore the expansion of data being collected on the Nutrient Management Annual
Implementation Report, consider the development of indisgtegific surveys, and collaborate with

industry related to nutrient apgditions and animal prodtion.

Resource Improvements

In looking forward to Phase Ill, MDA has recognized the importance of documenting the efforts of the
agricultural community to install practices without the technical or financial assistance of the department
and its partnerdlVith the certification process of Resource Improvements, MDA has placed an emphasis
on utilizing its many programs to document those practices that, while not meeting NRCS standard
criteria, are still providing a water quality benefit. Resource improvesvae found through the

following processes:

0 During the development or when updating a conservation plan.

0 During BMP verification of other WHeligible BMPs.

0 During MACS spot checks or quality assurance reviews.

0 During nutrient trading evaluations.

0 During agricultural certainty evaluations.

0 During Farm Stewardship Certification and Assessment Program Evaluations.

Finalized in 2015, MDA developed the Non CG8étared Best Management Practice and Resource
Improvement Practice Verification Procedures Manimait, soil conservation planners, technicians, and
other MDA staff are provided certification forms that can be filled out and incorporated into a
conservation plan to document farniestalled conservation efforts. Like many processes, this requires
investigative work, including an interview with the cooperator or landowner to determine eligibility and
to record WIPspecific data required to pass a certification. Each of the 18 resource improvements has a
dedicated orvpage description and certificatiémrm that details the mandatory visual indicators required
for eligibility.

In 2016, MDA held trainings with personnel to educate on identification of resource improvements. This
process will continue to be highlighted going forward. To date, a tot&8Gindlividual resource

improvement practices have been identified in Maryland. A challenge going forward will be to identify
those practices that have been installed on operations that have yet to form a relationship with MDA or its
partners.
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BMP Verification

Beginning in the fall of 2016, and in response to the mandate that all states and sectors strengthen the
accountability and transparency of reported BMP practices, MDA established the BMP Verification Task
Force. This group, currently comprised of fimdividuals, is charged with verifying that installed BMPs

that are eligible for nitrogen and phosphorus reduction withiB#yemodel are functioning as intended

and are achieving a water quality benefit. To fulfill this obligation, task force membekgaegionally

and within each SCD to provide a thipdrty analysis of the data provided within Soil Conservation and
Water Quality Plans and MDAOGs Consweekintenvalsinrraci r ac k e
SCD, task force members (verifierspmpare information for installed BMPs that was inputted into
conservation tracker with the information provided in each respective conservation plan. After noting any
discrepancies in data and mapping BMPs within ArcGIS, verifiers collaborate with S&ihpel to

visit farm operations and assess the water quality functionality of each reported BMP.

Each BMP is verified as it relates to its NRCS standard or resource improvement definition as provided
by the CBP verification framework. After assessmeMB receive one of the following status
determinations: Meets Standard, Does Not Meet Standard, No Longer Present or Does Not Exist, or
Meets Standard but No Animals PresgfiggureB-3). Each of these determinations can be accompanied
with an administratie flag, prompting the SCD to provide or correct data duringnadoithly

reconciliation process. For BMPs that do not meet standard, the SCD is given one year to work with the
cooperator to bring the BMP back into water quality functionality.

H Meets Standard

® Meets Standard, No Animals
Present

B Does Not Meet Standard

® No Longer Present

Figure B3: Maryland BMP Status Determinations.

To date, the BMP Verification Task Force has verified over 35 percent of the total\yilite BMPs
installed in Marylandtotalingapproximately 11,500 BMPs. In doing so, the task ftia®evolved a

rigorous logic for handling and documenting field assessment data. Using this logic, the task force
remains in constant contact with each SCD, requesting reconciliation data such as retirement dates for
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historical BMPs, as well as the docurtaion of new BMP data discovered by verifiers upon completion
of a farm assessment.

Key Challenges and Opportunities

Enforcing Regulatory Compliance

The Departmentdéds Nutrient Management Program i s
applications and proper animal waste management on agricultural land. Regulatory compliance has
dropped the last few years, but there are several reasohs fbedline. Several years ago the program

began targeting farms for inspection based on information provided on the Annual Implementation Report
(AIR) that seemed suspect based on the initial review. When the program collected soils data as a result
of PMT requirements, those farms that did not submit soil data were specifically targeted for review. In
addition, traditional targeted reviews continued for various other reasons. The program believes the
concept of targeting farms instead of complete randonpkag has had a positive impact, but it has

lowered the compliance rate. We believe the compliance rate will naturally improve due to this process.
Many of those out of compliance are for expired or incomplete plans, which means they are technically
out d compliance but not necessarily creating water quality issues. In fact we have encountered many
farms with expired plans that were following the old plan, but were found to be out of compliance.

Compliance with nutrient management requires more thaindnavcurrent plan and properly

implementing that plan. While on farm for reviews, the specialists also inspect the property to determine

if animals are excluded from streams, and if stream buffers are in place. The program also monitors
compliance with witer spreading restrictions, temporary stockpile of organics, and the progress of
enhanced nutrient management practices such as split applications of nitrogen. If it is determined that
setbacks or buffers have not been provided, a notice of violatidveis @ the operator along with a date

for completion and a scheduledinspection. The program has been successful in getting farmers to

i nstall stream fencing as well as waste storage
prohibition. Panning also promotes rtdlage and minimum tillage leading to nutrient reductions.

Maryland Agricultural Water Quality Cost -Share Program (MACS)

MACS grants allow farmers to install highly valued BMPs on their farms that help Maryland meet
nutrient andsediment goals outlined in its federally approved WIP to restor@aiheAll of the practices
adopted by MACS that meet water quality criteria for controlling soil loss or animal waste are eligible to
receive state funding when installed by farmers. Sylemaly implementation of most of the practices
automatically aligns with the WIP.

Any one or combination of MACS adopted practices allows a farm operation to address or prevent control

of agriculturally related nonpoint water pollution specifictothagt e r at i onés needs, whi

meeting the 2025 WIP goals. While the MACS program contributes up to 87.5 percent of the eligible
costshare dollars, conversely the farm operation may contribute more than 12.5 percent, providing the
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operation théatitude by which to select a desired BMP for the operation. Provided farmers continue to
install new practices between now and 2025 the remaining gap will continually be addressed.

Farmers6 future participation in the MACS program
that align with not only water quality goals but also their operations management and sustainability, 2)

their needs to meet regulatory requirementsaata with water quality, and, 3) their desire to support

WIP goals.

As the WIP is more aggressively promoted it may be necessary to make administrative changes to the
MACS Program to enhance program delivery while remaining consistent with prograaticegu

Animal Waste Technology Fund

Reaut horized i n 2013, MDAOGs Ani mal Waste Technol o
demonstrate innovative technologies on farms and alternative strategies for managing animal manure.

These technologies mayrggrate energy from animal manure, reducéamm waste streams, or

repurpose manure by creating marketable fertilizer and other products-pratingts. To date, the

program has issued $5.85 million in grants to six companies. A fulifl@irrentgrantrecipients is

available atnda.maryland.gov/resource_conservation/Pages/innovative technology.aspx

As these technologies become fully operational, theuneamay experience transformation in the nutrient

content of the raw manure, stabilizing the material for improved uses, or both. MDA will also be
evaluating granteebds projects as they r-dhnar¢ e to a
Treament TechnologieBeginningin 2014, the following manure treatment technologies were evaluated

for nutrient reduction benefits:

Thermochemical conversion,
Composting,

Anaerobic Digestion,

Settling,

Mechanical SolieLiquid Separation, and
Wet ChemichTreatment.

O¢ O¢ O¢ O¢ O« O«

After academic evaluation of thechnologies, includingvailable literature, nutrient removal credit was
approved for thermochemical and composting technologies, or any technology with direct monitoring of
nutrient removal. The remaining manure treatment technologies are presumed to alter the moisture
contentof the manure making it easier to transport. MDA anticipates as knowledge of treatment
technologies increases within the agricultural community, it may offer viable options for some operations
to better utilize the benefits of their manure source. MDAtvatk and report these outcomes consistent
with the CBP protocols.
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Maryland Agricultural Certainty Program

The Maryland Agricultural Certainty Program was established to accelerate the implementation of
conservation practices to meet local, statd, @hesapeake Bay pollution reduction targets while
rewarding farmers for being environmental stewards and showing leadership in preventing and
controlling soil erosion and nutrient runoff. In addition, it allows farmers to make thdédaong
commitments ad business decisions necessary in planning for the future by giving them assurance of
regulatory predictability during the tgrear enrollment period.

Since inception, MDA has promoted the benefits associated with the program, but has had limited

success Al t hough the programés growth has been sl ow
assess farms. The Department is evaluating potential regulatory changes to not only allow both owners

and operators to participate in the program, but also redagmfierwork burden on applicants.

MDA is currently evaluating vacancies within the Oversight Committee and seeks to address these
concerns with the Committee onceastablished.

Healthy Soils Initiative

In 2017, the Maryland General Assembly estabtisthe Maryland Healthy Soils Program to promote
practices that improve the health, yield and profitability of soils in the state of Maryland. While these
practices aim to increase biological activity in the soil and sequester carbon, many of these piactice
prevent soil erosion and reduce nutrient loss on agricultural land. As the program is established and
promoted, the department will identify and develop methods to quantify the soil hebkthefits
associated with the implementation of the WIP.

Workforce Development

Since the establishment of the first SCD in Maryland, conservation professionals have been the

cornerstone in evaluating and recommending solutions to address resource concerns on working lands.
Farmers rely on the technical expestigovided by these dedicated conservationists to not only ensure
resource concerns are being addressed, but also assist them in navigating through various state and federal
programs.

As the role of the conservationist has evolved over time, so hasdhdekiye and skills to recommend

and implement practices on agricultural land. As identified during the local WIP meetings, additional

technical resources will be needed to accomplish the Phase Ill WIP by 2025. Further, as recommended in

the Chesapeake B&o0 mmi s s i oBpéison theeGrourydttis necessary to increase technical

assistance capacity to address the complexity and delivery of sernnacesiT Enhance t he Job
Government al Conservation Professionals Providing
report, MDA is committed to work with the institutions of higher education to expand educational

opportunities to encourage thevelopment of a conservation workforce.
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The NRCShas established essential knowledge, skills, and abilities leading to conservation planning
certification. Training and proficiency levels must be achieved to obtain conservation planner
certification. A $milar curriculum is in development for technician that will be administered through
NRCS.

Recruitment and retention for positions funded i TrustFund grant are seen by employees as short
term grant positiondUntil recently, few of these entryMel positions included benefitghich has caused
retentionto bechallenging in some districts. Experienced district staff have spent countless hours training
these Trust Fundupported positions only to see them leave before they are achieving meaningful
production levels and in the process lowering the production level of the staff doing the training.
Permanent state positions will offer long term stability and improve retention aekbplment of

experienced staff.

Natural Lands Sector

Background

Natural filters practices improve both water quality and habitat by protecting, enhancing and restoring

ri parian buffers, wetl ands, streams and | iving sh
developed as a separate strategy inthe Phige P due to these practicesd i m
co-benefits, many of which contribute to the goals and outcomes of the 2014 Chesapeake Bay Watershed
Agreement. One of the key-tnefits provided by these practices is increased climate resiliehnics,

will be integral to help the state prepare for, and respond to, the impacts of climate change. This strategy

is being expanded for the Phase Il WIP to incorporate additional practices and define new goals for
implementation by 2025. Public landsmeealefined in Phase Il as those managed by the Maryland

Department of Natural Resources (DNR), other state agencies, the federal government and local
governments. The definition of public lands for Phase Il will not include federal government property

beause it will be accounted for as part of a separate WIP. As with the Phase Il strategy, natural filters
implementation on private agricultural lands is captured in the agricultural section of the WIP.

Trends

The Phase Il natural filters strategy was f&®mlion four main practices: tree planting, wetland restoration,
streamside forest buffers and natural filters on other public lands. Specific performance metrics-for 2010
2018 are provided in the fAPhase | | Itice$otdatahashgep 0 s ec
wetland restoration, in which most of the progress was achieved through the implementation of two large
scale projects. The wetland goal for Phase 3, presented below, was developed with the assumption that no
large scale projects wille implemented. A significant acreage of tree planting was implemented through

the Million Trees Initiative (MTI), also known as the Forest Brigade; however, less than half of the

ambitious Phase Il goal was achieved.
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Strategies

The Phase Il naturallfers strategy is composed of the practices detailed below. The first four practices
were also part of the previous strategy; their Phase Il goals and progress are provided along with updated
goals for Phase lll. In general, many of the opportunitiesdtural filters practices on public lands have
already been implemented during the first and second phases of the WIP. The opportunities that remain
may pose obstacles or be less cost effective than the projects implemented to date. Although the goals set
for tree planting, wetland restoration, and buffers are modest due to these challenges, three new practices
are being added to expand the strategy for Phase Ill. This strategy is also very closely connected to
Conservation Plus (Land Use Policy BMP), whigldescribed in the Accounting For Growth section (see
section PSC Decisions on Accounting for Growth ) of this report. Conserved lands may provide

additional opportunities for the practices within this natural filters strategy to be implemented.

There ae several additional considerations that should be kept in mind when implementing this strategy.
The first is that stable funding is imperative to support construction as well as ongoing maintenance and
monitoring, which are crucial to ensure long termj@ct success. Climate impacts, such as changes to
precipitation patterns, need to be considered as a part of project design and maintenance. Adaptive
management should be incorporated into the project timeline, when possible, so that project performance
can be maximized by making adjustments gmmststruction.

A) Tree planting

Forests are our most strategically important natural resource. Trees protect water quality, clean
our air and provide wildlife habitat. One large tree can eliminate 5,000 gallsteiwiwater

runoff each year, and well placed trees can help reduce energy costs by 15 to 35 percent. This
strategy focuses on upland tree planting; urban tree planting is accounted for in the stormwater
strategy.

Phase Il goal:Plant trees for a total &450 acres by 2017

2010- 2018 progress1,356 acres

This acreage is composed of trees planted through the MTI, Trust Fund grants and MS4 permit
compliance projects as reported to the MDE. As such, it is likely not a full accounting of tree
plantings orpublic lands implemented across the state.

Phase Ill goal: 800 acres

Estimated cost:$8,200,000

This goal was developed to reflect the fact that the opportunities identified for tree planting on
state owned lands, as assessed through the MTI, have dhesdplanted during the previous

phases of the WIP; and reflects planting implementation supported by the Trust Fund and without
consideration of MS4 plantings as they are captured in the stormwater strategy. This estimated
cost is based on the assumptibat the trees will be planted by a contractor and will include site
preparation as necessary, installation of tree protection, and some maintenance costs during the
maintenance@eriod, whichmay include replacement of dead trees.
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B) Wetland restoration

Wetlands are highly valuable lands in terms of their abilities to improve water quality and provide
important habitat for many species.

Phase Il goal:Restore 555 acres to meet the 2011 milestone commitment, and 100 acres

annually through 2017 (for a totad 1,155 acres)

2010- 2018 progress4,601 acres

This total reflects wetland restoration supported by Trust Fund grants and wetland acreage gains
reported to MDEOGs Wetl ands and Waterways Progr

Phase Ill goal: 175 acres

Estimated cost:$875,000

Wetland restoration wilklso beachieved through stream restoration (see section E below). The
175acre wetland goal is independent of any wetland restoration implemented through stream
restoration projects.

C) Streamside forest buffers

Streamside foredtuffers are linear wooded areas along rivers and streams that help filter
nutrients, sediments and other pollutants from runoff. These buffers remove nutrients from
groundwater and also provide both terrestrial and aquatic habitat.

Phase Il goal:Increasestreamside forest buffers by 645 acres by 2017

2010- 2018 progress617 acres

This total is composed of buffer plantings from the MTI, plantings supported by Trust Fund
grants and plantings reported to MDE for MS4 permit compliance.

Phase Il goal: 350acres

Estimated cost:$3,587,500

This goal was developed to reflect the fact that the opportunities identified for buffer planting on
state owned lands, as assessed through the MTI, have already been planted during the previous
phases of the WIP. The widt the streamside forest buffer is critical to its function. Where
possible, larger buffers (100 feet) should be prioritized to provide maximum water quality
benefits, as well as other ecosystem services. Stream migration is likely to increase with the
incidence of large storms; larger buffers provide additional room for changes in channel course.
Forest buffers will also be achieved through stream restoration (see section E below).-The 350
acre buffer goal is independent of any buffer plantings implerdehteugh stream restoration
projects.

D) Natural filters on other public lands
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E)

F)

Phase Il goal:Increase partnerships with state agencies, nonprofits, universities, local
governments and the federal government to explore potential for natural filter implementation on
their lands.

2010- 2018 progressAn inventory of natural filters opportunities state lands was performed

in support of the Phase | WIP. The opportunities identified were further investigated and those
that were able to be implemented were completed. Examples of programs involving multiple state
agencies include the MTI, in which DN#&rtnered with the State Highway Administration

(SHA) and the Maryland Department of Public Safety and Correctional Services (MDPSCS) to
plant trees on land owned or managed by DNR. DNR has also supported tree planting en county
owned lands through TruBund grants. All acreage planted on public lands through these
programs is reported as part of sections A and C above.

Phase Il goal: Continue working with state and local land managers to build partnerships
for natural filter implementation.

Stream restoration

Stream restoration refers to a suite of practices used to improve the function of degraded streams,
including natural channel design, regenerative stormwater conveyance (RSC), and legacy
sediment removal. The water quality benefits attainsslitth a stream restoration project depend

on the project design and may be credited through prevented sediment, instream denitrification,
floodplain reconnection and dry channel RSC as a retrofit. Stream restoration has become a
popular technique to imprewvater quality and make progress towards MS4 permits and county
WIP goals; the Trust Fund supported 6 miles of stream restoration on public lands between 2010
and 2018, the majority of which was on county lands. In addition, approximately 3 miles of

strean restoration along Piney Run is being implemented through a partnership between DNR,
SHA, and the Maryland Department of Health (the land owner) as part of the first phase of a
multi-phase restoration initiative.

Phase Ill goal: 6 miles
Estimated cost:$22,207,680

Living shorelines (Shoreline Management)

The living shoreline technique used to protect, restore, enhance or create natural shoreline habitat
through the application of erosion control measures. Living shorelines may include the use of

fiber coir logs, sills, groins, breakwaters or other natural components in combination with soil
substrate (such as sand) and marsh plantings. Shoreline erosion is a natural process, and living
shoreline practices should only be pursued if they will maintaid sevement, nutrient cycling

and natural shoreline dynamics as opposed to solely armoring against erosion.

Phase Il goal: 3,000 linear feet
Estimated cost:$1,800,000
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G) Oyster aquaculture

An adult oyster can filter up to 50 gallons of water daily. Imdao, it helps to improve water
quality by assimilating nutrients into its tissue and shell, removing sediment particles from the
water column, increasing the availability of bioavailable nitrogen to bacteria and depositing
particles that may become butien the bottom. Oyster aquaculture (shellfish farming) will be
pursued through this strategy on stawened bottom.

Phase Il goal: 350,000 total bushels with a perayemplementation (Table-B).

Table B4: Recommendedarvest of oysters from 2019 to 2025.

Recommended Harvest

(Bushels)
2019 5,000
2020 25,000
2021 30,000
2022 45,000
2023 65,000
2024 85,000
2025 95,000

Estimated cost:$17,500,000

The cost for oyster aquaculture reductions will be distributed among public and private entities.
For example, the Oyster Recovery Partnerbhipreceived a Trust Fund grant to develop

oyster cooperative to create and implement a revolving fund t@dugstainable oyster harvest

and reduce nutrients in the Chesapeake Bhag.revolving fund will create self-sustaining and

long term structure linkage between economic development, sustainable management and water
guality restoration.

Key Challenges ad Opportunities

Natural filters practices have manyboe nef i t s or fAecosystem services. o0
a variety of flora and fauna and restoring forests, wetlands, and streams can create new habitat for these
species, or improve upakxisting habitat. Outdoor recreation is a significant economic driver in
Maryland, with this industry contributing $14.4 b
(Outdoor Industry Association 2018 report). A significant benefit of using ndilieed is the impact

they have on the local hydrology. Natural filters in watersheds surrounding drinking water reservoirs

improve local water quality, decreasing the cost of treating the water that over 60 percent of Marylanders

rely on for drinking wagr. Natural filters also increase groundwater recharge, helping to ensure streams

do not go dry during low flow seasons or periods of drought, and store rainfall in soils, lessening the need

for humanmade stormwater infrastructure. In estimated quantitiesnatural filters practices
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implemented between 2010 and 2018 reduce 6.7 billion gallons of surface runoff and allow for 1.4 billion
gallons of groundwater recharge every year. They also take up nearly 3,000 tons of carbon per year,
helping Maryland met its GHG reduction goals.

Funding and partnerships

There are a number of funding programs and partnerships that will help to make progress towards the
Phase Il strategy goals:

0 Trust Fund Managed by DNR on behalf of the State of Maryland, the Hust issues an

annual solicitation for efficient and cost effective projects that reduce nonpoint source pollution.
Some of the projects funded each year are natural filters practices on local public land. In
addition, a portion of the annual Trust Funaiet is specifically focused on natural filters

projects. When reviewing proposed projects they are evaluated on their ability to be credited and
reported for annual progress implementation.

DNR and SHA Memorandum of Understanding (MOUhese two statagencies initiated a

MOU in October 2016 to facilitate the implementation of water quality projects on state lands
owned or managed by DNR that SHA can use towards its permits. A MOU that extends to all
Maryland Department of Transportation units is balegeloped.

DNR Land Acquisition and Planning (LAP) ProgramsAP uses a targeting approach for the
Program Open Space program that considers restoration opportunities. Opportunities for natural
filters identified could be implemented on parcels that arehased. A similar approach could be
applied to the Rural Legacy Program.

Community Resilience Grant Program (CRGR)anaged by DNR, the CRGP provides funding
support to Maryland communities to help them become more resilient to climate hazards related
to flooding. A portion of the funding made available through this program is for the design of
naturebased projects, including living shorelines.

Regional Greenhouse Gas Initiatavroceeds froremission allowances sold at quarterly

options could be padily invested in land based carbon sequestration practices like tree planting
or agricultural practices, as is done in some other states that participate in RGGI. However, this is
not currently done in Maryland and would likely require amendment of tnertdaws

governing the fund allocation.

(@]
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There are also opportunities to further explore the science around restoring healthy aquatic communities
or keystone species and how that can help increase nutrient uptake and reduce delivered loads.
Calculating nutrient reductions from oyster aquaculisitbe first foray into this arena, but many living
resources in Chesapeake Bay (e.g., submerged aquatic vegetation, menhaden) and its freshwater
tributaries (e.g., mussels, benthic macroinvertebrates) have the ability to consume and sequester nutrients
directly or indirectly. Developing sciendmsed methods to account for and quantify these nutrient co
benefits of healthy aquatic systems may offer additional cost effective solutiBag testoration.

References
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0 DNR Coastal Resilience Assessment:
dnr.maryland.gov/ccs/coastalatlas/Pages/CoastalResiliensghsset.aspx

0 DNR Parcel Evaluation Tootieodata.md.gov/greenprint/

0 Fielddoc:fielddoc.org/

0 Watershed Resources Registry: watershedresourcesregistry.org/

Phase lll WIP Septic Strategies

Septic Upgrades

Maryland has two main programs for implementing BAT septic upgrades. First, upgrades are funded
through the stateds BRF Septic Fund, and second,
Critical Area. It is important to note that a portion of the BRF Fee paid by households on septic systems is
used to pay for cover crops.

The department will continue to pay for BAT upgrades through the BRF Septic Fund. Funding priority is
ranked based on six categs: (1) failing OSDS in the Critical Area, (2) failing OSDS outside the

Critical Area, (3) norconforming? OSDS in the Critical Area, (4) nesonforming OSDS outside the

Critical Area 5) other OSDS in Critical Area, including new construction 6) othBxSafitside Critical

Area, including new construction. All installations and subsequent operation and maintenance of nitrogen
reducing units are tracked by MDEG6s WSA Wastewat e

Regulations mandate any new constructiba septic system or repair of a septic system within the

Critical Area must utilize BAT. Within the Chesapeake Bay watershed, the Critical Area covers land
located within 1,000 feet of the tidal waters. This land is deemed to be of crucial importdrebdalth

of theBay, and due to its proximity the delivery of nitrogen from OSDSs has been estimated to be much
greater than from systems located higher up in the watershed. Septic systems located outside the Critical
Area are not required to install BAlUnits, however a significant level of BAT implementation is still

being done in these areas through the BRF Septic Fund.

Maryl andbs BAT Technical Review Comppioted ee ( TRC) <c
manufacturer units capable of reducing rgo discharged into a septic system by 50 percent or greater.

The BAT TRC continues to review newer technologies to include in thegmeved categories. In

addition, the TRC has approved additional reduction by utilizing BAT units in concert withufaartic

OSDS that are capable of reducing nitrogen effluent by 30 percent, hence increasing the total nitrogen
reduction to 80 percent or greater.

From 20162018 Maryland spent roughly $10.1 million annually for roughly 1,000 BAT units installed
(BRF 2018)Mar yl andds Water Qual i trgquiredseptidupggadeBtobegr am al |

22 systems that do not conform with current regulations
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installed to generate nitrogen credits. It is intended that this will act as an additional driver of septic
implementation.

Septic Strategy 1: Provide incentives for OSDSytgdes to BAT

Maryland will continue to implement septic upgrades through its BRF Septic Fund. This strategy
estimates implementation of 1,000 upgrades per year and assumes an average reduction of 5.5
pounds per year per household, yielding an annual tieduaf 5,500 pounds of nitrogen per year
delivered to thday. Over a seveypear period, 2019 to 2025, this will result in a reduction of
40,000 pounds of nitrogen.

Septic Strategy 2: Require BAT for systems installed in the critical area

Maryland will catinue to require that new OSDSs in the Critical Area use BAT treatment. It is
estimated that on average approximately 200 systems are installed per year, yielding average per
household reductions of 7.5 pounds per year. Cumulatively this results in poidtds per year
prevented by 2025.

Septic Strategy 3: Accelerate BAT through WQ trading

Maryland will promote using septic upgrades as a mechanism for generating credit to meet
NPDES permit requirements. We acknowledge that there will be a reductiondrowat
reduction will be used to meet NPDES permit requirements so no estimate figure is provided
here.

Septic Connections

Maryland has invested over $1.2 billion in ENR upgrades for wastewater treatment plants, and by 2022,
around 98 percent of the stateb6s wastewater treat
level. In order to maximize the benefit from thigestment, the state must continue to pursue

opportunities to connect additional septic systems to sewers. On average, from 2016 to 2018, 100 onsite
sewage disposal systems were connected annually to sewer (BRF Advisory Committee 2018). And from
20162018Maryland spent roughly $1.3 million annually per roughly 100 septic connections (BRF

2018). The anticipated annual load reduction per household connected to sewer is a slightly over 8 pounds
of nitrogen delivered to thBay, with an average cost below $1fer pounéf (CBP 2017, MDE 2016).
Accelerating the pace of connections is a priority in this phase of the WIP, and Maryland is pursuing
several options to achieve this. For example, the funding and approval process has been streamlined,
which is anticipagd to generate increased interest for public sewer connections for areas with problem
sewage disposal systems. One project of note is on southern Kent Island, where 1,500 systems are being
connected to sewer.

The state is specifically pursuing sewer cotilmacopportunities for campgrounds, mobile home parks
and Bermed Infiltration Ponds (BIPs). BIPs are abgraaind facilities that typically serve multiple

23 mde.maryland.gov/programs/Water/TMDL/TMDLImplementation/Docursi®dta_and_Tools/BMP_Unit_Cost_Estimates_Pha8e_5
2.xIsx
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homes. Beyond connections to existing sewer systems, the management action may involve replacing the
existing treatment facility with a different treatment system such as a packagé plant

The state will continue working directly with county governments and officials to increase the number of
connections statewide. Implementation of this strategy isdaneuming, as it requires extensive local

planning and significant funding allocations. There are also many communities that cannot be connected

to sewer due to | ocal zoning and Ano growtho sewe
at a shtewide scale, but on a finer scale these projects can provide significant nitrogen reductions in rural
watersheds with few other nutrient sources. Perhaps more importantly, the public health impact at this

level can be substantial.

Septic Strategy 4: Corect households on OSDSs to sewer

This strategy assumes that septic connections to sewer will occur at a pace of 300 systems per
year. This equates to reductions of 2,400 pounds per year, or 16,800 pounds by 2025. These
connections will be funded througtcambination of funding sources, including the BRF
Wastewater Fund and state Revolving Loan Fund. There is expected to be a small phosphorus
increase of less than 100 pounds associated with this work. Maryland will look for opportunities
to accelerate thiwork, and update projections in its twear milestones accordingly.

Septic Strategy 5: Pursue highdevel treatments systems

Maryland will continue to investigate the userBituandex situtreatment, as described in the

2014 report, Recommendations of the Onsite Wastewater Treatment Systems Nitrogen Reduction
Technology Expert Review Panel, including elevated sand mounds and splatad pressure

dosed dispersal. Where possible, the stéltadevelop crediting mechanisms through its permits

or trading program to incentivize these practices.

Septic Strategy 6: Pur sue adbdandafointad rreedwcct

Maryland will continue to investigate additional septic sgage for addressing septic loads that
provide a maximum benefit, either in terms of cost effectiveness for nitrogen removat or non
nutrient impacts, including public health and drinking water quality. Examples of potential
opportunities include focusing @iPs, mobile home parks and campgrounds, as opportunities to
fund sewer connections or construct package plants or other small wastewater treatment facilities.
The state is not projecting load reductions for this strategy in this document; howeveswaafevi
alternatives will be conducted and an adaptive management approach will be conducted through
the twoyear milestone process.

Septic Stewardship Plans and Septic Pumping

Recent legislation (HB1765 2018) makes funding available to county governmegrasiopt Septic
Stewardship Plans. Septic Stewardship Plans must

24 Package plants are praanufactured treatment facilities used to treat wastewater in srmalhmunities or on individual properties.
According to manufacturers, package plants can be designed to treat flows as low as 0.002 MGD or as high as 0.5 MGiegltmough
commonly treat flows between 0.01 and 0.25 MGD (Metcalf and Eddy, 1991).
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nitrogen reduction goal and describe funding mechanisms to support the plan. To get credit for septic
pumping under this plan, OSDS tankust be pumped on a routine cycle. Based on numbers from P6

CAST, the anticipated annual load reduction for pumping an OSDS is about 0.4 pounds of nitrogen per
household. The law also allows for financial assistance to homeowners for the cost of purhping

septic system. Currently, courdbased programs are too varied to provide an estimate of the annual cost

of pumping across the state. The Septic Stewardship Plans provide a mechanism for local jurisdictions to
develop plans that incorporate localgpities targeted toward goals beyond nitrogen reductions. For
example, at the jurisdictionbdés discretion, a plan
protection zones.

Several counties already have voluntary rebate incentive programs toage®SDS pumping.
Through the adoption in | ocal codes one county (Q
every five years and that compliance documentation be provided to local officials.

Septic Strategy 7: Incentivize Septic Pumpouts

Maryland will continue to offer credit to incentivize septic pumpouts. It is anticipated that the
state will credit 10,000 pumpouts per year. Estimating a household reduction of 0.4 pounds per
system, the total reduction is 4,000 pounds.

Key Challenges and Opportinities

Currently MDE has programs with individual databases pertaining to septic discharges, groundwater
discharge permits and BAT OSDS systems. Development of one integrated database could ensure that
information is represented in the intended manner.

Staffing at the state and local level continues to be a challenge for septic implementation. The process of
evaluation of OSDS requires education, experience and a unique crossover of science, engineering and
public health, generally by Licensed or RegisteEnvironmental Health Specialists. The industry

standards exist for this career path, however lack of outreach and financial incentives limit interest in this
field of work. MDE operates the OSDS/BAT program with personnel trained in identifying problems

with individual systems but also relies on county government officials with the same background to
implement septic regulations in the same manner. Expanding the awareness of the employment series
through outreach would improve the staffing issues anddheties to the benefit of the entire program.

Long-term strategy

The 2008 Final Report of the Advisory Committee o
Water Resources, known as the Wolman Report (Wolman, 20p8)vides a bedrock synthesisated

to protecting water supplies, and many of these ideas are brought forward in this section. The state must
continue to pursue the implementation of recommendations from this document particularly those with

the potential to drive nitrogen reductiondlie OSDS sector. At a glance, the Wolman Report provides

guidance on prioritizing issues related to funding, climate change and growth; and more specifically on

issues such as long term monitoring, public health initiatives and infrastructure resilience.

25 mde.maryland.gov/programs/Water/water_supply/Documents/WolmanReport_Vol1.pdf
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MDE programs that currently intersect with the management of the OSDS sector include: (1) permitting,
(2) compliance of installation and repair data, (3) stormwater, (4) wetlands, (5) water supply and (6)
TMDL planning. A cooperative outlook on managemeititalso serve to support other fact finding
ventures. Concurrent to the development of the Phase Il Chesapeake Bay WIP, the Integrated Water
Planning Program at MDE is developing a technical directive with Tetra Tech to assess elements that
influence tke impact of OSDS on nitrogen loading andbemefits. While the WIP accounting is based on
nutrient load reductions, resulting in nitrogen reductions driving the implementation in the OSDS sector,
it is becoming increasingly apparent that only focusingitnogen reductions from the OSDS sector (at

the exclusion of cdenefits) is not a cost effective process for reducing nutrients to the Chesapeake Bay.
These cebenefits include: (1) protecting public health, (2) improved source water quality, (3) reduced
water treatment costs in rural Maryland, (4) critical infrastructure resilience, (5) MS4 permit and trading
credit and (6) improved property values.

Strategies for cebenefits

Existing federal groundwater protection programs are spread across roughbligtight parts of Title 40

of the Code of Federal Regulations (EPA Groundwater Issues). These programs provide a network of
mechanisms for data collection on the activities impacting groundwater and the subsurface environment.
Through the Groundwater Rextion Program under the Safe Drinking Water Act, the Water Supply

Program at MDE has emphasized preventative measures to avoid public health issues (MDE 2013). These
data collection activities authorized by the Safe Drinking Water Act need to be r@fidedfocused, so

that they can be functional in an increasinglytéak planning environment.

Groundwater management driven by source water protection requires monitoring data. In the state of
Maryland, there have already been a series of documentsatiecalled for additional monitoring

resources to be developed to effectively and sustainably manage groundwater supplies (MDE 2013). In
order to support these data collection efforts, there could be innovative fee structures based on water
appropriatiom (MDE 2013). Regardless of how a monitoring program is supported, it is becoming
increasingly evident that this type of data collection is critical to protecting public health. Examples of
why this is critical are: (1) the expansion of groundwater reehzmges for community groundwater
supplies and (2) the increasing uncertainty as to whether new and emerging contaminants of concern
(potentially mobilized in septage) could be materializing in water withdrawals due to wider subsurface
cones of depressiqiviDE 2013).

One neatterm possibility to begin to focus data collection activities on protecting public health is to
encourage subsurface source water protection zones be written into septic stewardship plans (MDE 2013).
This should include a jurisdictiahanalysis of the cost of water treatment at community and private
groundwater wells. Including source water protection zones in septic stewardship plans would lead to

local jurisdictions managing their resources with higher resolution data, with guelachckata

compilation being provided at the state level by MDE.
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Stormwater Sector

Background

StreamsinMay |l andds urban areas are consistently found

driven by impervious surfaces, such as altered hydrology, morphology, and water chemistry, as well as
increased water temperature and sedimentation. Unsightly traslelans] dnd fecal bacteria pollution

can also make urban streams unsuitable for recreation and other uses. Because these problems are linked

to stormwater and the urban landscape, a healthy aquatic ecosystem cannot be restored without
specifically mitigatig the impacts of legacy impervious surface areas.

Local jurisdictions, including counties and municipalities, have developed ordinances and enforcement
programs to implement and approve stormwater practices for new development and redevelopment, and
the Maryland Department of the Environment (MDE) reviews these local programs to ensure consistency
with state law and regulations. Stormwater practices implemented for new development and
redevelopment on state or federal lands are approved by MDE. Oldémegats (pre2000) generally

do not have water quality practices in place to control stormwater runoff and mitigate associated pollution

i mpacts. To address stormwater from these ol der d
Storm Sewer SystenMS4) permits require that stormwater restoration practices be applied to

impervious surfaces (roads, parking lots, roof tops, etc.) that have not been treated to the maximum extent
practicable. The MS4 per mit r es eystratedyifopaddresssng ui r e me
nutrients and sediment pollution associated with stormwater runoff that impacts both Chesapeake Bay and
nontidal waters.

Trends

According to EPAG6s Chesapeake Bay watershed model
impervious surfaces and law<ollectively referred to as urban stormwater lé@adscounted for 17.4%

of Maryl andds 20 1Bayand 18.8% of ghosphbrosdodds. Conpared kvigh the
nutrient reductions fr om tdntplardstthetpacd of prdgr@ssims and wa
reducing urban stormwater loads is slower. While controls to address stormwater pollution cannot be
rapidly deployed, t hey ar-termalandorrestoiing theay apditeroe of Ma

tidal waters.

Several factors limit the pace of implementation in the urban sector. First, management practices that
address stormwater pollution generated by impervious surfaces must be dispersed throughout the
watershed instead of building a single facility at oaetalized location as in the case of a wastewater
treatment plant. Second, most stormwater restoration practices must be designed and permitted, so a
significant planning effort is needed for each individual practice. Further, land for these practiclkes mus
identified and potentially acquired. This can impose significant costs, or require private landowner
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permission, in addition to any construction expenses. These planning requirements and capital costs mean
that staffing and municipal budgets limit ttege of progress.

Another challenge is the heterogeneity of urban nutrient sources, which include air deposition, lawn
fertilizer, erosion, and leaking sanitary pipes. The result is that no single source control initiative can fully
address all sourcegherefore, the restoration activities for the urban sector are not limited to traditional
stormwater practices, like bioretention and wet ponds, but also cover alternative pfautitiess street
sweeping, reforestation on urban land, stream restoratiohshoreline management.

Recognizing the multiple water quality impacts from stormwater means that care should be taken to select
specific restoration practices that provide both a nutrient reduction benefit Bayhas well as address

other importantocal stressors. This is a departure from previous planning exercises whereraft

was optimized by finding the least expensive approach for reducing only nutrients and sediment. A

different way to maximize the impact of money spent on stormwateagesnent is to expand the benefit

across multiple water quality objectives. When assessing théeosfit of a stormwater strategy,

selecting and placing practices that maximize the number of pollutants treated becomes more important.

Most of this watetsedscale and sitéevel planning is done at the county or municipal level, not by the
state. One of the stateds key roles is building b
can select the most appropriate suite of stormwater managpraetices to address local problems.

Furthermore, with increased intensity and frequency of rainstorm events, sea level rising, and flooding
occurring on a more regular basis, climate change impacts and how they affect stormwater quantity and
quality must also be considered in this restoration process. When upgrading infrastructure to handle
todaybés environment al concerns, consideration mus
the future, and whether they make the state more resiietitriate change.

Maryland is committed to adapting its stormwater program in response to climate chastgbhghing

an emergency dam repair fund and a revolving loan dam fund for maintaining critical stormwater
management infrastructure and dams. By maintaining these structures, the state is also preventing further
loss of nutrients and sediments that watgdtinue to occur if these facilities were left unmaintained or

failed. Maryland is also committed to making programmatic changes in the future to its erosion and
sediment control and stormwater programsuydfng academic research into the latest dénsaience

that can inform design guidelines for increased precipitation events. Maryland has begun this work by
engaging with the state university system to perform downscaled precipitation modeling, the results of
which may help to inform design guideds.

The slower pace of restoration progress in the urban stormwater sector relative to wastewater and
agriculture means that stormwater discharges wil/|
by 2025- approximately 20% and 19% of th@rogen and phosphorus loads, respectively. Reduction
opportunities outside the stormwater sector will concurrently decrease, and stormwater management will
become a more i mportant part of Maryland® nutri e
the statewide target pollution levels after 2025 will require continuing stormwater management
implementation. The long lead time for putting practices in the ground means that a stormwater

1 £ GSNY I GABS LINF OGAOSa FTNRBY a59Qa ! 002dzyidAy3 F2NJ { (2N
Treated Guidance document (MDE, 2014)
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management program cannot be quickly ramped up, and in ordesvide regulatory certainty beyond a
five-year planning horizon, it is important for this WIP to establish a-teng pace of implementation.

Phase Il WIP Stormwater Strategies

The stormwater strategies described in this section rely on a sugtatedf implementation,

recognizing that the arc of restoration will need to continue well beyond 2025 and a single permit cycle.

The practices that are installed today may remain on the landscape for decades or more, and the

importance of choosing the higoptions cannot be overstated. This means an even greater focus on the

quality of practices, in terms of the full environmental benefit they provide, in terms of how they enable
Maryl andbs communities to adapt ngtthe anmualonaiatenancen g c | i
they will require.

Maryl andés NPDES Stormwater Permits and Ot her

Impacts from flowdriven stressors (e.g., sediment, bacteria) in urban watersheds are required to be

mi ti gat ed und eermitd Maeylarsdthas Hexadoped db3ehis opTMDLSs for nutrients,

sediment, and other pollutants in its streams and lakes that assign waste load allocations (WLAS) to

permitted stormwater dischargers. According to the CWA, permitted discharges must berdomitiste

the assumptions and requirements of available WLA
requiring restoration plans for impervious surface areas and TMDL WLAs, with the former establishing a

pace of restoration and the latter establishingemquality based framework for measuring progress.

Since many of the practices that improve stream health also reduce the load of nutrients reaBhing the

stor mwater controls for nontidal TMDLs armnessent
on stormwater restoration practices can be fouManr y| andds Accounting for St
Allocations and Impervious Acres Treated guidance document

Individual MS4 Permits

The previous (fourtlyeneration) Phase | MS4 permits established a rate of restoration equivalent to
twenty percent of the untreated impervious area within the jurisdiction. Torsupe development of the
next generation (fifttgeneration) Phase | MS4 permits (see figure Bwhe Department considered

what pace of implementation can reasonably be expected in eagledivpermit term, including

limitations on thephysical capaty to complete this level of work, i.e., staff, contractors, land availability,
permitting delays. Additionally, as the inventory of stormwater management practices for each county
increases, a greater share of its annual budget will need to be dediaapedations and maintenance.

This approach corresponds with the idea of local feasibility, or in the context of the CWA, the maximum
extent practicable (MEPstead of defining a restoration pace to meet specific allocations by 2025.

Recent MS4 implementation and trend analysis indicates that permittees (nine counties, Baltimore City
and the State Highway Administration) should be capable of annually restoring two percent of their
impervious surface areas that currently have litthlecostormwater treatment. While this level of
implementation will be used in the Phase Il WIP analysis for estimating load reductions, the Department
will continue to work with permittees on an MEP analysis that will indicate what is feasible. This MEP
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andysis will take into consideration the physical and financial capacity of a jurisdiction to perform
restoration, and the need for making significant and continual progress ®ayaghd local water quality
improvements. Permittees will also have the fidity to meet a portion of their restoration requirements
through water quality trading. It is anticipated that significant restoration requirements will be maintained
in the sixth and seventiyeneration permits through subsequent MEP analysis thdiendbnducted at

the outset of each permit term to update the pace based on the latest information availabB-4-igure
bel ow depicts Marylandés MS4 permitted areas.
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SW Strategy 1: Complete any remaining retrofit requirement from fougéneration Phase |
MS4 permits that was achieved through water quality trading

The fourthgeneration Phase | MS4 permits required restoration of twenty percent of the

untreatel impervious area within the jurisdiction. Any MS4 jurisdiction that meets its fourth
generation permit restoration requirements through water quality trading will need to complete its
twenty percent restoration requirement through stormwater practitesubsequent MS4

permit, anticipated to expire in 2024. These practices include those listed in the 2014 Accounting
Document (or subsequent updates) as Runoff Reduction (RR) practices, Stormwater Treatment
(ST) practices, or Alternative Urban practices.

SW Strategy 2: Maximum Extent Practicable retrofit of untreated impervious acres inifth
generation Phase | MS4 permit

Recent MS4 implementation and trend analysis indicates that permittees (nine counties,
Baltimore City and the state Highway Adminisioaf should be capable of annually restoring

two percent of their impervious surface areas that currently have little or no stormwater treatment.
Based on untreated impervious acre baselines established in thegenetiation permits, there

were 172,00@&cres of untreated impervious acres. The Department will work with MS4
jurisdictions to determine whattise MEP for retrofitting impervious acres in fiftheneration

permits. Permittees will also have the option of using water quality trading for maegdortjon

of their restoration requirements.

SW Strategy 3: Maximum Extent Practicable retrofit of untreated impervious acres in sixth
generation Phase | MS4 permits

The sixth generation Phase | MS4 permits should maintain a similar level of effort to the fifth
generation permits. This will represent additional significant impervious surfaces restoration over
the permit period. Because the permit will not be issueitimit-2024, only a small fraction of

the work will be completed by 2025.

General Stormwater Permits and laws

Phase Il General MS4 permits

Two Phase Il general MS4 permits took effect in October 2018, one cogerinties and municipalities

with a populéion of under 100,000 and the other coverfiederal and state stormwater dischargers

apart from SHA. The permits adopted a framework similar to the one set up for the Phase | permittees,

with a twenty percent retrofit requirement of untreated impenaoesas. Permittees must plan to have

this restoration work in place by 2025. These two
i mpervious | and, which together with the Phase |
developed impervious a&s being under an NPDES stormwater permit with a restoration requirement.

Several of the Phase Il permittees have already established dedicated funding mechanisms to support their
restoration work, including Gaithersburg, Rockville, Salisbury, and Takaria P

SW Strategy 4: Twenty percent retrofit of untreated impervious acres in secamdl third-
generation Phase Il permits for small MS4s
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Mar y | an d-§eseration bIRDESI General Permit for small MS4s, MDR055500, was

effective on October 31, 2018. Undhis permit, six counties and 29 towns and cities are to

fidevel op planning strategies and work toward i
to restore twenty percent of their fAexisting d
managemeno by 2025. As of the writing of this pla
MDE their impervious area estimates, but a preliminary analysis of untreated impervious areas in

these municipalities estimated 55,000 acres. Twenty percent equate@0® ddres of

restoration, or the equivalent, by 2025. A portion of these reductions may be achieved through

water quality trading.

SW Strategy 5: Twenty percent retrofit of untreated impervious acres in secamd third-
generation Phase Il permits for sta and federal MS4s

Mar y | an d-Geseration KIRDESI General Permit for state and federal small MS4s,

MDRO055501, was effective on October 31, 2018. Under this permit, state and federal permittees

are to fidevelop pl anni ng edingwatdr guglity enprovanmedt wor k t
projectsodo to restore twenty percent of their 0
stormwater managemento by 2025. As of the writ
have not yet estimated their impiEus areas, but a rough estimate of untreated impervious acres

for this permit is 20,000 acres. Twenty percent equates to 4,000 acres of restoration, or the

equivalent, by 2025.

General Stormwater Permits

In addition to these two newer Phase Il gener8iNpermits, two other general stormwater permits have

been established since the development of the Phase Il WIP. These general permits also include
requirements to address nutrient discharges and their impacts on the Bay. Fiestetiaé permit for

industrial stormwater dischargereffective 2014, created a restoration requirement for retrofitting

t wenty percent of the permitteesd untreated i mper
Second, the 201gtormwater permit for construction tdgties specifies that fertilizer applications on
construction sites must comply with statutes from

Maryl andés Fertilizer Use Act, described in detai
sites, buto all applicators of fertilizer to neagricultural turf. Among other requirements, it stipulates a
certification and licensing program for professional applicators and restricts commercial applications of
nitrogen and phosphorus fertilizer both in qitgrand seasonal timing. For fertilizer purchased by

homeowners, phosphorus is banned, except in specific cases such as starter or organic fertilizer, and
concentrations of nitrogen are capped. The Chesap
Management found decreases in phosphorus and nitrogen in lawn fertilizer sold in Bay states between

2006 and 2010, and it is expected that an analysis from USGS to be published in 2019 will show further
reductions.
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SW Strategy 6: Complete restoration raggment under industrial stormwater general
permit

Under the 2014 and subsequent General Permits for Discharges from Stormwater Associated with
Industrial Activities, permittees will complete and maintain their retrofit requirements of 20% of
theiruntreated impervious surfaces. Any new permittees will be expected to meet these
conditions.

SW Strategy 7: Continue application of erosion and sediment control and fertilizer
management requirements in construction stormwater general permit, and inclbde t
option of using polymers to decrease turbidity

Under the 2014 General Permit for Stormwater Associated with Construction Activity, erosion
and sediment controls (ESC) were specified that are consistent with Level 2 ESC in the
Chesapeake Bd4repert, Regammendation2obthe Expert Panel to Define
Removal Rates from Erosion and Sediment Control Practices. The upcoming permit will include
the option for permittees to use polymers to reduce turbidity.

Non-MS4 Jurisdictions

While the impact of ta fertilizer law should be seen across Maryland, the installation of practices to
manage stormwater continues to be a challenge outside of jurisdictions covered by stormwater permits.
However, only a f 12060€developed imnperviausraagésabauitttem pescenpbased

on an analysis of spatial data used for P6 CAST develognisemiot covered under an MS4 permit.
Nevertheless, there are many locations in these areas with the potential for significant nutrient reductions.
First, because feweestoration projects have been installed in these jurisdictions, many common and low
cost opportunities are still available. The jurisdictions are also less space limited than the more highly
developed portions of the state, meaning that land acquistmstentially less expensive. Finally, the

location of impervious areas adjacent to agricultural fields, also provides a potential to treat large nutrient
loads from both land uses with the same BMPs. There is not enough urban land, however, foe this to b
large driver of statewide reductions. Additionally, the budgets needed to supportscilegeffort,

similar to that of the MS4s, would be difficult to fund. Accepting that overall reductions will be limited,

the impetus then is to fund the projestsich provide a substantial individual benefit per dollar spent,
including nutrient reductions, ecosystem health, and societal benefit.

Under the Phase Il WIP, projects in AbtS4s will continue to be funded by many of the same
mechanisms as under Phéis& he Bay Restoration Fund (BRF) and the Chesapeake and Atlantic
Coastal Bays Trust Fund will continue to offer funding for qualifying projects. Other smaller funding
mechanisms, such as the 319 Nonpoint Source Grant Program and the Chesapeake Bayvidest,
funding as well. Two new programs were recently created that could potentially fund these types of
projects. The Clean Water Commerce Act (CWCA) budgets a maximum of $10 million annually in state
fiscal years 2020 and 2021 to purchase low costemitand sediment reductions through a reverse
auction framework, where credits are purchased fromtheldwesdt di ng sel |l er . Maryl an
Quiality Trading Program (WQTP) currently allows MS4 jurisdictions to achieve a portion of their
restoration worloutside of their counties, as long as they are in contiguous Bay watershed segments. A
nonMS4 county sharing a watershed with an M#&¢mitted county, for example, could install a
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stormwater practice and tradetreductions to the MS4 courtyhelp then in meeting their restoration
requirement.

The state of Maryland hosted its Fall 2018 WIP Regional Workshops and used those sessions as
opportunities to get local feedback about WIP implementation-Mi®#4 jurisdictions consistently

mentioned a lack of fuding and staff as barriers to putting projects in the ground. Several programs are
currently in place to address the shortfalls in staffing and technical expertise, such as the five Maryland
Sea Grant Extension Watershed Specialists, and the Regionathéat&ervices Manager hired under
Chesapeake Bay Program's Innovative Nutrient and Sediment Reduction grants program, but the state
may need to consider ways to build off of the success of these programs. In terms of money, new ways to
fund projects shodlbe pursued, including by modifying existing funding programs or using them in
innovative ways, or by developing new funding streams as necessary. Roadside ditch management
projects, for example, could yield ceffective reductions by treating imperveand agricultural runoff
collectively, thereby elevating urban projects in the rankings for state funding. Alternativedyding

the geographical area to SHA road systems that are in unpermitted rural areas but in the same Bay
watershed segments as M@Fmitted road systems could open opportunities to accelerate restoration
progressFinally, during the Fall 2018 WIP Workshops, some local practitioners raised concerns that are
critical to the sustainability of this restoration process. For examplé adunties and municipalities are
required to inspect stormwater facilities owned by Homeowner Associations (HOAS) and ensure that they
are being maintained, the proliferation of smaller ESD to the MEP practices is making these local
administrative tasksiore onerous. Advances in stormwater management design that can reduce
maintenance costs will become increasingly important.

SW Strategy 8: Implementation of stormwater practices in Ad$4 jurisdictions

The state will continue to offer grants ftormwater pollution controls and will look for
opportunities to improve its programs to accelerate implementation in areas not covered by
stormwater permits. Improvements, like the ones described above, may include refinements to
grant funding proceduregrowth of the WQTP, and the provision of additional technical staff
support at a local level.

In order to best serve local communities and fund projects that address water quality, community
resilience and climate impacts, the state is issuing a CommplicAjon that will leverage funds

for water quality restoration through the Chesapeake and Atlantic Coastal Bays Trust Fund, with
other state and federal funds available through the Resiliency Restoration Program, Coastal Zone
Management Program with NOAANd the Chesapeake Bay Implementation Grant with EPA.

This Common Application will increase accessibility to state financial resources while promoting
integrated projects that improve water quality and protect critical infrastructure.

SW Strategy 9: Commiue to minimize impact of stormwater pollution from new
development through implementation of programs such as Environmental Site Design
and the Forest Conservation Act.

Through the administration of the Stormwater Management Act of 2007 and the 1981 Fore
Conservation Act, Maryland will continue to minimize the increases of nutrient loadings from
new development. The Stormwater Management Act requires that Environmental Site Design be
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used on new development, with the objective of replicating the hyproliowoods in good
condition. The Forest Conservation Act specifies that a portion of forest on new development be
retained or replanted.

Stormwater Sector Challenges and Opportunities

As di scussed t hr o wlinhteandngelifrpacts hndvntbled affect\iater,quantity and
quality must also be considered in this restoration process. One potential approach that can be used to
achieve climate resilience dx@nefits, until better science and technology are available to address impacts
of climate change, is the use ©bntinuous Monitoring and Adaptive Control (CMAC) systems. To be
successful, these systems need to be fully integrated in a comprehensive stormwater management retrofit
that includes water quality features and dam safety consiolesa MAC technology alone does not

improve water quality or quantity management.

Opportunities exist for wider application of lesost, priority practices with high deenefits that are most
effective if widely applied across the landscape, such asdrespy (40% goal statewide), forest buffers

(70% goal Bay wide), and rain gardens. Examples of existing funded programs for tree plantings include
Healthy Forests/Healthy Waters rural residential tree planting (competitive grants from the Chesapeake
and Castal Bays Trust Fund), Backyard Buffers giveaway bags-80lisee seedlings (federal

Chesapeake Bay Implementation Grants), Marylanders Plant Trees $25 coupons, and tree planting cost
share from the Mel Noland Woodland Incentive Program for rural retiidiéree planting. Challenges

are expanding funding to meet continued demand as familiarity with and interest in the programs spread,
expanding eligibility more broadly across the landscape, having consistent funding that builds confidence
in participaton, and developing partnerships that can leverage limited state staff.

Technical Assistance in the Stormwater Sector

There is broad support and need in Maryland for enhanced technical assistance delivepapmatity
communities, especially for stormtea management. In 2018 regional meetings to gather feedback from
local partners for the Phase Ill WIP, Maryland state agencies frequently heard that a lack of adequate
technical assistance is a clear barrier to maximizing nutrient reduction potentialjlady in norMS4
jurisdictions. Choose Clean Water Coalition (January 2019) also identified information and technical
expertise deficiencies in many local jurisdictions, and recommended more assistance to local
governments in identifying existing availle financial resources, communicating needs to state and
Federal partners, and connecting local governments with potential partners in the private and nonprofit
sectors.

Maryl and Sea Grant Extension6s t e ancontifuesttoiwvere wat er
with local governments, citizen groups, and individuals to improve water quality across Maryland.

Extension recommends (January 2019) expansion of this technical assistance delivery system to help
counties and communities comply with watuality goals and improve the Bay. Participants at a forum
(September 2018) held by the Local Government Advisory Committee to the Chesapeake Bay Executive
Council recognized the effective and successful m
Collabomtive, which includes the WRS, but acknowledged that to meet the needs of communities

throughout the state, greater capability to supplement or build local capacity is needed.
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Participants in the 2015 Healthy Waters Round Table (report) identified témsepport existing local

staff with extra capability to accelerate WIP implementation on the Eastern Shore. A 2017 National Fish

and Wildlife Foundation grant to the Chesapeake Bay Foundation (CBF), matched by MDE and six local
Eastern Shore jurisdictis, began to address this need. The grant funds a pilot project to develop

increased stormwater management capacity and facilitate a collaborative regional structure among cities
and towns using a circuit riderI|Wh(Bebruary2019), CBRIgge st
noted that investments in local planning and implementation capacity remain an unmet need that could be
filled by additional effective targeted or shared technical assistance.

Maryland will continue to investigate enhanced techlrassistance delivery for stormwater management
implementation. In addition, MDE will look for more opportunities to directly provide specialized
assistance to local partners, through the WRS and other circuit riders.

Wastewater Sector

Background

The wastewater sector of the Phase Il WIP covers discharges of treated municipal wastewater and
industrial process water, as well as releases of untreated effluent from sewer collection systems.
Wastewater is the secoargest source of nutrient pollution inavy/land, currently accounting for
approximately 21% of the nitrogen that the state contributes to the Chesapeake Bay. Although septic
systems are used to treat wastewater, strategies to address the pollution contribution from septic systems
are discussecdeparate in tis report (See Septic Section on pag2dR

In 2005, states in the Chesapeake Bay region began to implement a new wastewater permitting process

that limited the amount of nitrogen and phosphorus that significant wastewater treatmenh plents i

region could discharge. The term significant point sources discussed in this document means a subset of

all municipal and industrial point sources located in the Chesapeake Bay watershed that have been

identified by EPA and its partner jurisdictioas either discharging significant amounts of nitrogen and
phosphorus. To meet the nutrient | imits, and with
Restoration Fund in 2004, municipal facilities in the state are being upgraded with nutrient neductio
technology, including biological nutrient removal (BNR) and enhanced nutrient removal (ENR).

In the Phase Il WIP, the largest nitrogen load reductions from any sector, about 5.5 million pounds/year,
were attributed to the point source sector. Of that amount, the greatest reductions were to be achieved by
upgrading significant municipal wastewatezatment plants. These plants, defined as having discharge
flows of 0.5 million gallons per day or greater, make up about 95 percent of the municipal wastewater
flow.

Maryland has been a leader addressing pollution reduction in the wastewater sestas drelfirst state
in the Chesapeake Bay region to commit to implement thiscfdbera r t t echnol ogy on t he
largest wastewater treatment plants, accounting for 95% of our wastewater flow.
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Trends

Reductions in annual nutrient loads from teaster sources have been substantial, and between 1985

and 2017, nitrogen and phosphorus loadings dropped by over twenty million and two million pounds,
respectively. The figures below show the reductions to date, as well as those projected to o@bir by 20

For both nutrients, the wastewater contributions
annual total load, to less than a sixth. A major future challenge for this sector is that having reduced loads
so significantly to date and withé additional anticipated reductions by 2025 (Figi&&sand B7),

opportunities for further pollution reductions will be more limited.

Wastewater Nitrogen Loads Entering Chesapeake Bay
40 - (Million Pounds/Year)

30 -

1985 Load 2010 Load 2017 Load Phase Il WIP*
B \Wastewater Nitrogen Load =0=Proportion of Maryland's Nitrogen Load

FigureB-6: Nitrogen loadingrends in Maryland since 1985.

Wastewater Phosphorus Loads Entering Chesapeake Bay
4.0 - (Million Pounds/Year)

3.0 -
2.0 -

1.0 -

0.0
1985 Load 2010 Load 2017 Load Phase Il WIP*

I Wastewater Phosphorus Load  =@=Proportion of Maryland's Phosphorus Load

Figure B7: Phosphorus loading trends in Maryland since 1985

*Phase Il WIP reductions subject to change upon EPA review.
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Phase |ll WIP Wastewater Strategies

For the strategies described below, the reduction estimates are calculated using a 2018 baseline year,
which foll ows Marylandés 2018 fiscal year: July 1

Significant Publicly-Owned Treatment Works Upgrades

Theypgrade of Mar yl sowtedteatrheat warks POTWsUtdenhamcédyutrient

removal (ENR) tertiary treatment technology has been, along with agriculture, one of the main drivers of
Maryl andds WI P reducti ons . BRFhwagdstBblished astadundBigy Rest o
mechanism for these projects, and Maryland has been able to deploy them quickly relative to the
magnitude of the reductions they achieve. Upgrades areffestive, with per pound nitrogen reductions
costing less than 177, and while they do not provide the broad array of ecosystem benefits that are
expected to result from other sectors, such as stormwater implementation, reductions from upgrades are
highly certain and immediate. Exod-pipe monitoring, reported throudbischarge Monitoring Reports,
assures that facilities are operating as designed. Wastewater treatment plants are a relatively small
contributor of sediments to theaB, with 2017 CAST results showing the sector accounting for one tenth

of a percent of thetatewide load; therefore, it is not expected that wastewater upgrades will yield a
significant reduction of sediment loads with respe®dyg water quality.

ENR, as defined in Maryland Code is a technology capable of reducing nitrogen to 3 mg/L and

phosghorus to 0.3 mg/L. This is lower than previous technologies in the state like secondary treatment

and Biological Nutrient Removal (BNR), which are expected to achieve nitrogen concentrations of 18

mg/ L and 8 mg/ L, respectntv@el BOTWheasttah s a ewii tnte sd ¢
0.5 million gallons per day or above. There aré®$ederal and 66 nefederal significant POTWSs in the

state discharging to thgay, plus Blue Plains Wastewater Treatment Plant, which is located in

WashingtonDC but receives municipal effluent from Maryland. The BRF has budgeted $1.2 billion for

the 67 norfederal POTW upgrades.

Wastewater Strategy 1: Complete remaining ENR upgrades for-femteral significant
POTWs through the Bay Restoration Fund

The Phasel WIP described strategies for both the federal andfadaral POTWs. All 67 of the
nonfederal POTWSs were planned to be upgraded with the Bay Restoration Wastewater Fund
(BRFWastewater). Between 2006, when the first ENR upgrades went online, and tife end
2018, the state completed 59 of the BlRRded upgrades, with over 85% of its 715 MGD
capacity operating at ENR. The remaining eight BR#kded facilities are scheduled to be

21 .chesbay.us/Publications/cost%?20effective.pdf

mde.maryland.gov/programs/WafEMDL/TMDLImplementation/Documents/Data_and_Tools/BMP_Unit Cost Estimates 12.23.2016.pdf

.mde.marylad.gov/programs/Water/TMDL/TMDLImplementation/Documents/Data_and_Tools/BMP_Unit_Cost_Estimates BrRasés)5

28Appendix F of the Phase Il WIP lists permit MD0023523, US Naval Academy (now Naval Support Activity Annapolis WWifiBarts a sign
federal OTW, however, the facility flow capacityas downgraded to 0.3 MGD (from 0.7 MGD) at the request of Navy during the latest permit
renewal. Due to the lack of adequate size 24 hour holding pond for shellfish protection, the facility is prohibited tadiscbee than 0.15

MGD until an adequate holding pond is built. As for the commitment for ENR upgrade, Navy had signed a consent dedogeEiBgugdiate
2018 (document attached) agreeing to build an ENR facility to meet the nutrient requiremenésdartient discharge permit.
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complete by the end of 2022 The City of Westminster WWTP, Conococheague WWTP

Frederick City WWTP, Freedom District WWTP, Hampstead WWTP, Maryland Correctional

Institution WWTP, Patapsco WWTP and Princess Anne WWTP. These plants account for around
100 MGD of the stateds total capacfatoyndand shou
million pounds per year and a phosphorus reduction of 100,000 pounds per year. The majority of

the reductiond above 95 perceatwill come from the upgrade of Patapsco WWTP which is

scheduled to be complete in 2019. Funding for these projectdraady been allocated through

the BRF.

Wastewater Strategy 2: Complete the remaining federal significant POTW ENR
upgrade

Maryland had also issued permits to the significant federal POTWs requiring them to meet ENR
permit limits, and to date, five of tlex have completed their upgrades. The five facilities that
have been upgraded are: Naval Support Facility Indian Head, APG, APG Edgewood Area, Fort
Detrick, and Fort Meade.

The remaining federal ENR upgrade is for the USDA East Side WWTP, which istucnather
construction and the treatment process is expected to be complete before 2025. The anticipated
nitrogen and phosphorus reductions are 3,000 pounds per year and 300 pounds per year,
respectively.

Non-Significant POTW Upgrades

While the upgrades targer POTWs are scheduled to be complete by 2022, Maryland continues to fund
upgrades to POTWs with design capacities below 0.5 million gallons per day, caleimificant

municipal facilities. At the end of 2018, five BR&nded minor POTWs were wperation in th&ay

watershed, with eleven more planned for completion by 2025. When complete, these five facilities should
provide annual reductions of approximately 50,000 pounds of nitrogen and 10,000 pounds of phosphorus.
These reductions represéesgs than one percent of the planned wastewater reductions from 2010 to 2025,
however, they are cost effective relative to other structural praétiEesthermore, since minor POTWs

are typically located in rural watersheds, they may be the only locattopfiy for permitted reductions.
Beyond the BRFunded upgrades, four other minor plants are operating at ENR treatment, bringing to
twenty the total number of planned projects. At the end of 2018, funding was still available for additional
nonsignificant POTW upgrades, so the number of completed projects for 2025 may exceed the estimate
here.

Wastewater Strategy 3: Complete eleven remaining ENR upgrades forsigmificant
POTWs through the BRF, and continue to pursue additional upgrade opportunities

Eleven norsignificant POTWs are scheduled to either be upgraded to ENR, or replaced with an
ENR facility by 2025. These are: Betterton WWTP, Chesapeake City WWTP, Elk Neck State
Park, Hancock Wastewater Lagoon, Harbourview WWTP, Oxford WWTP, Preston WWTP,

29 A structural stormwater best management practice (BMP) is defined in the as a stationary and permanent BMP that ischesigotzt)
and operated to prevent or reduce the discharge of pollutants from stormwateothreaippollution source sector.
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Trappe WWTP, Twin Cities WWTP, Tylerton WWTP and Victor Cullen WWTP. These
upgrades are anticipated to provide a nitrogen reduction of 25,000 pounds per year and a
phosphorus reduction of 5,000 pounds per year. Funding for these projects has already been
allocated through the BRF.

POTW Upgrades and Performance Incentives

As is shown in the figurB-8 below, the average nitrogen effluent concentration for POTWs in Maryland
has dropped from 18 mg/L in 1985 to 7 mg/L in 2017.
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Chesapeake Bay watershed

Average nitrogen concentrations from the upgraded POTWs can be reduced to 3.0 mg/L or below.
Maryland hagperformed a statewide nitrogen reduction analysis that shows that by achieving an average
nitrogen concentration of 3.25 mg/L in the significant POTWs as an aggregate, the state will be able to
meet its overall statewide target.

Currently, Maryland has seral mechanisms in place to reach lower than permit limits effluent
concentrations in ENR facilities. First, NPDES permits for significant POTWSs require plants to operate
below 4 mg/L on an annual basis, a requirement that is consistent with the allestablished under

the 2010 Chesapeake Bay TMDL. Second, there are three programs in place to incentivize POTWSs to
achieve concentrations lower than 4 mg/L of nitrogen in their efflu&RF Wastewater Fund

Operations and Maintenance (O&M) Grants, thea@lé/ater Commerce Act (CWCA) and the Water
Quality Trading Program (WQTP).

1) BRF O&M Grants are available to POTWs that achieve annual nitrogen and phosphorus
discharge concentrations at or below 3 mg/L and 0.3 mg/L respectively. There has been strong
participation in this program, and in FY2018, the BRF Wastewater Fund spent $4.8 million on
grants to 41 qualifying facilities.

2) Under the CWCA, facilities can submit bids to sell nitrogen, phosphorus and sediment reductions
to the BRF. Funds are disbursed aallyubased on a ranking process that prioritizes proposals
offering the lowest cost per pound of reduction. To qualify to sell nitrogen reductions, POTWSs
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must operate below 3 mg/L. The CWCA began in SFY 2018 and is funded through 2021, with
$6M allocated dr 2019, and $10M allocated in each of the remaining years. Through 2018, no
POTW had submitted a bid or received funding through this mechanism.

3) Maryland established the WQTP in 2018, allowing NPDES permittees to meet and maintain
pollutant load limits though the acquisition of credits generated by pollutant load reductions
el sewhere in Marylandbds portion of the Chesape
cause or contribute to a violation of state water quality standards. POTWSs at ENRveed #lo
generate tradable credit by operating below 3 mg nitrogen/L, the same performance threshold as
the CWCA. In early 2018, several facilities certified reductions, which were used to meet county
or industrial SW MS4 permit requirements. It is importamote that these trades are considered
temporary, as any required nutrient and sediment reductions achieved through trading would
eventually need to be met through appropriate stormwater practices.

Between 2019 and 2025, as part of the-ywar milestors, Maryland will need to continue to assess the

aggregate impact of these programs. With a number of large plants starting their ENR treatment

processes, several years of additional discharge data will be necessary to assess the overall statewide
performance. As is shown in Figuii®-9, the largest three dischargers of wastewater from Mar§land

Back River Wastewater Treatment Plant, Blue Plains Wastewater Treatment Plant and Patapsco

Wastewater TreatmentPlénta c count f or over haindthatathandfd ofpldnts 8 s ¢ af
have a significantly | arge i mpact on the stateos
above is not sufficient to meet the stateds | oadi
programseed to be adjusted.
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Figure B9: Percent of statewide flow capacity based on plant.size
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Wastewater Strategy 4: Continue to incentivize POTW performance to achieve lower
nutrient discharge concentrations

Based on théeasible reduction commitments established by other source sectors to be achieved
by 2025, Maryland will be able to meet its Phase Il WIP targets if its significant POTWSs reach
an annual average nitrogen concentration of 3.25 mg/L. To help achieveahiargbas

described above, Maryland will continue to provide O&M grants to POTWSs that discharge
effluent concentrations below 3 mg/L of nitrogen and 0.3 mg/L of phosphorus. Funding of 10%
of the BRF fee collected each year (roughly $10 million per yearpken allocated to O&M

grants. In addition, through its administration of the CWCA and WQTP, the state anticipates that
facilities will be further incentivized to lower their effluent concentrations. During subsequent
milestone periods, Maryland will ctinue to assess its plant performance to determine whether
the suite of incentives is sufficient to enable the state to meet its overall target. Using an
anticipated statewide significant POTW annual flow of 600 MGD, each reduction of 0.25 mg/L in
nitrogenconcentration in plant effluent should yield a load reduction of 425,000 pounds per year.
Continuing implementation in the other source sectors for additional reductions beyond 2025
remain a priority component of Maryland's WIP in combination with theopaance goal for the
POTWs.

Sewer and other Infrastructure Projects

Maryland is helping to finance a variety of sewer improvement projects through the BRF and through low
interest loans offered through the Water Quality Revolving Loan Fund (WQRLF). iflochsde projects

to deal with combined sewer overflows (CSOSs), sanitary sewer overflows (SSOs) and inflow and
infiltration (I/1).

It is important to note that while the nutrient load reductions from CSO and SSO elimination are fairly

small compared to thetal project cost, the public health benefit of these projects can be substantial, with
untreated sewage being directed toward a treat men
represent approximately 0.2% and 0.4% of the total wastewater TINRalwéds to the Bay, respectively.

SSOs represent approximately 0.1% and 0.4% of the total wastewater TN and TP loads to the Bay,
respectively.

Combined Sewer Overflows

Combined sewer systems (CSSs) are collection systems that simultaneously collegtssamitge and

surface runoff, and are designed to discharge to a treatment plant. During wet weather, CSOs may occur
when a CSS6és capacity is exceeded, resulting in t
environment. In Maryland, two approaches being used to address C8Qsewer separation, where the

combined sewer is replaced with separate sanitary and storm sewer systems, and capture and treat, where

a storage facility is constructed at the POTW to handle large inflow events.

Since the PhadéWIP, the CSO in Cambridge has been eliminated, and the remaining five CSOs in the
stat® Allegany County Cumberland, Frostburg, LaVale and Westerrgpaute all located in western
Maryland. Consent Decrees and Long Term Control Plans (LTCPs) are irigrlatieof the CSOs, and

all are scheduled to be finished by 2023.
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WW Strategy 5: Address CSOs through the implementation of LTCPs

Four of the remaining CSSs in Maryland, Allegany county, Frostburg, LaVale and Westernport will be
addressed through sewaaparation projects and the remaining combined sewer in Cumberland, will be
addressed with a storage facility (a capture and treat system). These projects are all covered by LTCPs
and are scheduled to be complete by 2023. The Chesapeake Bay Watershezbtifoates that CSO

loads of 20,000 pounds per year of nitrogen and 2,000 pounds per year of phosphorus will be eliminated
as a result of this work.

Sanitary Sewer Overflows

SSOs in Maryland are being addressed through Consent Decrees (CDs) with Baltimore City, Baltimore
county and the Washington Suburban Sanitary Commission (WSSC). These CDs prescribe enhanced
programs such as sewer cleaning and inspections, and measutéi®$s dlicit connections, roots and

oils.

The CD covering Baltimore Cityés SSOs requires th
contributing to SSOs by 2030. The majority of this work will be completed by 2025, with the completion

of the Back River WWTP Headworks Project in 2021. Wastewater is currently conveyed to the Back

River WWTP through an aging interceptor pipe which can causmitedong sewer backups leading to
overflows into Jones Falls. The Headworks Project, estimated bynBedtiCity to cost $430M, will

improve sewage flow by replacing the pipe with a more modern system that includes eight pumps and
new screening and grit removal facilities. It is anticipated that the volume of overflows will decrease by
over 80 percent by 204, with the remainder to be addressed by 2030. Because SSOs are a violation of the
Clean Water Act, their elimination is not given TMDL credit, however reductions from SSO elimination
should reduce, while small, real nutrient loads to the Bay beyondisvbstimated in the model, in

addition to provide public health benefits. The annual reduction from the Baltimore City SSO project is
anticipated to be less than 20,000 pounds of nitrogen and 2,000 pounds of phosphorus annually.

WW Strategy 6: Address SS@hrough Consent Decrees

There are currently CDs with Baltimore City, Baltimore county and WSSC to address SSOs.
Eighty percent of the overflow volumes from Baltimore City are scheduled to be addressed by
2021, with the remainder of the overflows to benalated by 2030. The implementation of
sewershed repair and replacement plans under the Baltimore county CD are scheduled to be
completed by 20208, Remedial measures under the WSSC SSO CD are required to be in place by
20241, A portion of the sewer imprements in Baltimore City will be funded through the BRF,
while the majority of funding will come from local sources, including using loans through the
WQRLF. Actual nutrient reductions from the SSO work are anticipated to be around 11,100
pounds per yearfamitrogen and 2,000 pounds per year of phosphorus, however, because SSOs

30 resources.baltimorecountymd.gov/Documents/Public_Works/consentdecreefinal. pdf#page=35

3 wsscwater.com/files/live/sites/wssc/files/PDFs/Final_CD_w_Signatures_1010853.pdf#page=20

wsscwater.com/businessonstruction/sewerepairreplacementrehabi/sanitanseweroverflow-consent.html
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are illegal, and a violation of the Clean Water Act, reduction credit from these projects will not be
counted toward the WIP.

The third category of BRFunded sewer rehabilitation I8 projects, which aim at reducing

water entering sanitary sewers through cracks or leaks in the sewer pipes or through inappropriate
connections. These flows can be significant, especially in older collection systems, with some
plants attributing up ta quarter of their flows to I/l. Lowering the influent flows to POTWs

reduces effluent discharges, yielding a corresponding decrease in loads. Due to weather
fluctuations and uncertainty involved in remediating buried infrastructure, it is difficult to

forecast the impact of planned I/l work, so no anticipated reductions are being estimated in this
report. Given the high levels of I/l however, these reductions are likely to be substantial.

WW Strategy 7: Continue to fund I/l projects

Maryland continues topgrade and rehabilitate its sanitary sewer infrastructure through the BRF,
addressing inflow and infiltration of stormwater and groundwater into the sewer collection
system. Due to the highly variable nature of the annual flows and the challenges atifageca
the impacts of future projects, no planned credit from these projects will be included in the WIP.

Industrial Facilities
Significant Industrial Facilities

For Marylandbés eight significant i ndurdividualal f aci |
| oading allocations identified in Maryl andds 2008
facilities had nutrient targets written into their permits consistent with the Phase Il WIP and another

facility is anticipated to havestpermit issued with nutrient targets in 2019. Of the remaining two

facilities, one, the Maryland and Virginia Milk Producers Cooperative Association has transferred its flow

and allocation to the Little Patuxent Water Reclamation Plant, as was deserimguendix F of the

Phase Il WIP. The other permit (NPDES number MD0001201) was last issued to ISG Sparrows Point,

Inc., which has changed its operations from a steel plant (now dismantled) to a treatment plant operation

for stormwater and potentially otheew and legacy sources.

WW Strategy 8: Complete the issuance of permits to significant industrial dischargers
with nutrient limits consistent with the Phase 1l WIP

Under the Phase |11 W P Marylandb6s métsgni fi cant
assigned to them in the Phase Il WIP. The associated nutrient load reduction identified under the
Phase Il WIP for these facilities has been achieved. Maryland will continue to issue significant
industrial permits consistent with the Phase Il WIRyéeer, since the load has already been

achieved, no additional reductions will be required in the Phase 11l WIP.

Non-Significant Industrial Facilities

The Phase Il WIP identified 1,038 neignificant industrial facilities with permits to discharge nutisen
or with the potential to discharge nutrients into
discharges for each facility. Based on these loading estimates, the Phase Il WIP specified a 15.6 percent
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reduction in nitrogen discharges fraransignificant industrial sources between 2009 and 2017 and a 33
percent reduction to 2025. Maryland committed to further refine its estimates of loads from these

facilities, a project that was completed in 2013. The improved data was used to caldbRitagh 6

Chesapeake Bay Watershed Model, and is used to assess annual progress. In order to meet the WIP
reductions, for the issuance of new permits, the state has proposed loading targets and reduction schedules
where appropriate. Under the Phase Il WNRryland will continue to work toward its Phase | WIP

goal.

WW Strategy 9: For norsignificant industrial facilities, continue to propose NPDES
permits that will include loading targets and schedules for reductions

In the Phase Il WIP, Marylamtbmmitted to a 15.6% reduction of neignificant industrial end

of-pipe nitrogen loads by 2017 and a 33% reduction by 2025. By 201-8jgraficant industrial
nitrogen loads had decreased by 18.7 percent, or 100,000 pounds per year end of pipe. Meeting
the Phase Il WIP target will yield an additional reduction of 75,000 pounds per year end of end of
pipe. This corresponds to a 60,000 pound reduction to the Bay. No narrative phosphorus
reduction goal was established in the Phase Il WIP, however, theioeducbm phosphorus

have already exceeded 50 percent. No further phosphorus reductions will be anticipated in the
Phase Il WIP.

Another driver of reduced costs and accelerated pollution reduction implementation from

industrial facilities is water qualityading. Industrial facilities that adopt nutrient or sediment

limits into their permits can be eligible to ¢
allow for trading under the new regulations was issued to the Dundalk Marine Terminal in 2018

The permitted discharge covers water that is withdrawn from Baltimore Harbor and treated using

an Algal FlowWay Technology, a system that converts nutrients to algal biomass which can then

be harvested. Since the WQTP program is less than one yeiiioliht possible to anticipate

the 2025 participation in the program; however, the state will continue to work closely with

facilities interested in generating credits in order to encourage a robust water quality trading

market.

Dredged Material Containment Facilities

The Maryland Port Administration (MPA) continues to operate two Dredged Material Containment
Facilities (DMCFs) in Baltimore HarbdrCox Creek DMCF and Masonville DMCF. Nutrient discharges
from these facilities are covered under a singlelayayermit issued in 2015, with allocations consistent

with the Phase Il WIP. The DMCF at Hart Miller Island is no longer receiving dredged material. While
the facility continues to have regulated discharges, the nutrient loads are minimal. For DM¢s furth

from the harbor, including Poplar Island, the Phase 11l WIP will follow the strategy described in the Phase

I WIP Appendix A.

WW Strategy 10: For any DMCF permit that is reissued, continue to maintain
allocations consistent with the Phase Il WIP

Active DMCFs have received permits consistent with the Phase Il WIPdditiomal reductions
will be assigned in the Phase Il WIP.
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WW Strategy 11: Work closely with facilities interested in generating nutrient
reduction credits in order to encourage a robust trading market

Maryland will continue to work with municipal and instrial facilities interested in entering the
trading market. The WQTP is intended to be a driver of reduced costs and accelerated
implementation of reductions toward the WIP, both accelerating and reducing the cost of
implementation. Reductions from fat#s required to meet their baseline will result in

reductions toward the WIP, and for POTWs, these will be accounted for in WW Strategy 4,
performance incentives. Trades used to meet NPDES permit requirements will be accounted for
in the individual NPDE$ermittee reduction strategies.

Wastewater Sector Challenges

Adaptive management will be critical to maintaini
performance will be continually assessed to verify that the suite of programs and incentivetive effec

meeting wastewater targets. Funding programs, mechanisms, and processes will likewise be evaluated to
ensure they support achievement of lower effluent concentrations in ENR facilities.

A robust trading market fanunicipal and industrial treatment facilities could provide additional
incentive to lower discharge concentrations. Beyond 2025, continuing implementation in other source
sectors, especially stormwater and septic, is hecessary in combination wighfthmance goal for the
POTWs.

B-47



Appendix C. Local Sector Goals

During the development of the Phase Il WIP, the state expended substantial effort to reach out to local
government staff, nongovernmental organizations (NGOSs), and the interested public tahayr out
strategies for meeting 2025 TMDL targets and to ask for feedback on the framework for creating a
feasible and balanced approach to creating goals for each jurisdiction, by sector. As part of this process,
the state solicited feedback from all parfieglved to come up with a plan for 2025 that could likely be
implemented within the given timeline.

This section includes plans that were developed among local government, NGOs, and the public to
determine 2025 sector goals by county. The sectors inalyriteulture, developed, septic, and

wastewater. We anticipate that over time, the plans will become even more refined as new information,
new technologies and additional resources are brought into the planning process. The successful
completion of thesplans will depend on the full availability of funding and personnel resources.

Agriculture

MDA held individual meetings in 2018 with each of the SCDs that included state and local staff as well
as private citizens to establigk proposed Phase Il WIP gts. The plan that was created went above

and beyond the goals that the agricultural sector established for the Phase 1l WIP and will rely on
continued support to maintain the high pace of BMP implementation and verification that is needed to
ensure thisextor will meet its goals.

Developed

MDE and MDP participated in or@n-one meetings with county staff in 2018 and participated in a series

of follow-up discussions to create local goals for the developed sector, which includes stormwater and

those practies associated with meetingMS4 permit goals. These goals reflect a current understanding of
each jurisdictionds plan to meet both permit, whe

It is anticipated that these goals will change with the availability otiaddl input from more public
outreach, improved reporting of existing BMP data, enhanced verification programs and additional
resources brought to this sector.

Regional Meetings

MDA, MDE, MDP, and DNR all participated in a round of six regional meetingswere open to
industry and citizenry as well. The results of the meetings were collated and distributeéibyrthe
Hughes Center for Agroecology late 2018.

WIP Goals Summaries

The following section reflects changes to the || oc
fall regional W P outreach meetings. I't i s our <cu
goals are basl on providing adequate resources. This includes providing funding and staff support at an
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optimal levelincentivizeincreased restoration efforts and to maintain existing pollution abatement
practices and strategies.

County Phase Ill WIP Goals Summary

Disclaimer: This summary represents a planning document created by the State of Maryland and does not represent a legal requirement for the Phase Il Watershed Implementation Plan

Implementation of strategies and BMPs identified in this document are based on available funding and local staff resources . The inf included in this Jout is for P only!
ALLEGANY ]
400,000 |
350,000 +
Sect 2025Nitrogen
ector !
Reduction Goal < 20,000 ‘
Agriculture 22,778 ? 250,000 “
Urban' 5,062 i 200,000 |
Natural’ -38,745 |
£l ura_‘ 150,000 - = 2
Septic’ -414
100,000
Total Reduction -66,999
50,000 |
0! . . . !
Agriculture Urban Natural Septic Wastewater
Wastewater 201,090 ™ 2017 Load ™ 2025 Target
Notes:

1. This goal was bullt using impervious surface treatment strategies identified in the county’s MS4 Financial Assurance Plan for meeting current Phase | MS4 permit requirements, with some
assumptions made by MDE. This is a conservative estimate of county goals for the PIll WIP.

2. Reductions in the "Natural® Load Source sector can be attributable 1o urban and Agricultural Stream Restoration
3. These reductions were bullt using septic data prowided in the 2017 Annual Progress scenario from County and Bay Restoration Fund (BRF) databases. They use past performance to predict a

potential opportunity for implementation efforts in the future.

4, Sector targets for wastewater are expressed in overall loads that need to be maintained, not reductions, because of the accounting & planning mechanisms used in MDE's 2025 Strategy.

5. This goal was built using 3 State septic strategy, using BRF trends. In some counties this may be augmented with local goals.

Septic Strategys Unit Measure

Septic Connections 8 systems
Septic Denitrification 56 systems
Septic Tank Pumpout 0 systems
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Urban BMP Strategy Unit Measure Agriculture BMP Strategy  PIll WIP BMPs 2025 Goal Unit
Abandon Mine Reclimation 420  acres Ag Drainage Management 0 0 Acres Treated
|BioSwale 0 acres Alternative Crops 0 0 Acres
Dry D ion Ponds & Hydrody
Structures 0 acres Animal Waste Management - Dairy 0 0 Percent*
Animal Waste Management - Other
Dry Extended Detention Ponds 0 acres Livestock 0 30 Percent*®
|Erosion and Sediment Control 0 acres Animal Waste Management - Poultry 0 0 Percent*®
Impervious Surface Reduction 3 acres |Barnyard Runoff Control 7 S0 Acres
Permeable Pavement 0 acres Cover Crop - Commodity 206 206 Acres/Year
Runoff Reduction 0 acre-feet Cover Crop - Traditional 581 581 Acres/Year
Runoff Reduction 0 acres Ditch Filters (Phosphorus Sorbing) 0 0 Acres
Runoff Reduction 0 impervious acres |Forest Buffers 0 594 Acres
Storm Drain Cleaning 0 Ibs tn Grass Buffers 0 30 Acres
Storm Drain Cleaning 0 Ibs tp Horse Pasture Management 23 60 Acres
Land Conversion (Cropland to e
Storm Drain Cleaning 0 Ibs tss Hay/Pasture) 54 300
S Tr 1 acre-feet Land Retire (Open Space) 49 515 Acres
Stormwater Treatment 18 acres Livestock Exclusion 0 90 Percent**
Stormwater Treatment 9 impervious acres |Loafing Lot Management 5 5 Acres
Stream Restoration Urban 4,800 feet Mortality Management 0 0 Percent*
Street Sweeping 0 acres Non-Urban Stream Restoration 2,085 5,000 Linear Feet
Tree Planting 0 acres Prescribed Grazing 586 1,500 Acres
Urban Forest Buffer 48 acres Shoreline Protection 0 0 Linear Feet
Soil Conservation & Water Quality
Urban Forest Planting 48 acres Plans 10,360 10,360 Acres/Year
Urban Nutrient Management Plan 5,700 acres Tree Planting 6 250 Acres
Urban Shoreline Management 0 feet Wetland Restoration 23 25 Acres
Wet Extended Detention 0 acres * Percent of all animals within county
** MDA Regulatory Requirement
Notes:
InPIMS4 j an add 1 10% goal was added on top of the Financial Assurance Plan scenario provided
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Septic Connections 403 Systems
septic Denitrification 2024 systems
Septic Tank Pumpoul L E] Hyibemi
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Urban BMP Strategy Unit Measure Agriculture BMP Strategy  Plll WIP BMPs 2025 Goal Unit
[Abandon Mine Reclimation 0 acres Ag Drainage Management 100 126 Acres Treated
|BioSwale 0 acres Alternative Crops 0 0 Acres
Dry D Ponds & Hydrody
Structures 0 acres Animal Waste Management - Dairy 0 0 Percent*
Animal Waste Management - Other
Dry Extended Detention Ponds 0 acres Livestock 0 80 Percent*
|Erosion and Sediment Control 0 acres [Animal Waste Management - Poultry 0 0 Percent*
Impervious Surface Reduction 0 acres |Barnyard Runoff Control 17 48 Acres
Permeable Pavement 0 acres Cover Crop - Commodity 1,138 1,138 Acres/Year
Runoff Reduction 28 acre-feet Cover Crop - Traditional 4,667 4,667 Acres/Year
Runoff Reduction 704 acres Ditch Filters (Phosphorus Sorbing) 0 0 Acres
Runoff Reduction 352  impervious acres |Forest Buffers 43 75 Acres
Storm Drain Cleaning 0 Ibs tn Grass Buffers 0 54 Acres
Storm Drain Cleaning 0 Ibs tp Horse Pasture Management 200 400 Acres
Land Conversion (Cropland to Ares
|Storm Drain Cleaning 0 Ibs tss Hay/Pasture) 600 1,260
Stormwater Treatment 249  acre-feet Land Retire (Open Space) 0 538 Acres
Stormwater Treatment 6,286 acres Livestock Exclusion [ 90 Percent**
Stormwater Treatment 3,143  impervious acres |Loafing Lot Management 2 2 Acres
Stream Restoration Urban 204,609 feet Mortality Management 0 0 Percent*
Street Sweeping 1,299 acres Non-Urban Stream Restoration 1,000 3,933 Linear Feet
Tree Planting 0 acres Prescribed Grazing 672 1,500 Acres
Urban Forest Buffer 0 acres Shoreline Protection 0 0 Linear Feet
Soil Conservation & Water Quality
Urban Forest Planting 0 acres Plans 14,000 14,000 Acres/Year
Urban Nutrient Management Plan 0 acres Tree Planting 10 200 Acres
Urban Shoreline Management 13,463 feet Wetland Restoration 0 11 Acres
Wet Extended Detention 270 acres * Percent of all animals within county
** MDA Regulatory Requirement
Notes:
In PI M54 jurisdictions, an additional 10% treatment goal was added on top of the Financial Assurance Plan scenario provided.
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County Phase IIl WIP Goals Summar

Disclaimer: This summary represents 3 planning document created by the State of Maryiand and does not represent a2 legal requirement for the Phase Ill Watershed implementation Plan

Implementation of strategies and BMPs identified in this document are based on available funding and local stafl resources . The inf luded in this handout is for purposes only!
BALTIMORE CITY o=
3,500,000
; 2025Nitrogen 3,000,000
Sector = =
Reduction Goal 2,500,000
Agriculture 0 E
2,000,000
Urban® -3,799
Natural® -3,147 2 1,500,000
Septic’
z 2 1,000,000
Total Reduction -6,946
500,000
0 i |
Agriculture Urban Natural Septic Wastewater
Wastewater 857,245 ® 2017 Load W 2025 Target
Notes:

1. This goal was built using impervious surface treatment strategies identified in the county’s MS4 Financial Assurance Plan for meeting current Phase | MS4 permit requirements, with some
assumptions made by MDE. This is a conservative estimate of county goals for the Pill WiP,

2. Reductions in the "Natural” Load Source sector can be attributable to urban and Agricultural Stream Restoration

3. These reductions were built using septic data provided in the 2017 Annual Progress scenarlo from County and Bay Restoration Fund (BRF) databases. They use past performance to predict a
potential opportunity for implementation efforts in the future,

4. Sector targets for wastewater are expressed In overall loads that need to be maintained, not reductions, because of the accounting & planning mechantsms used in MDE's 2025 Strategy
5. This goal was bullt using a State septic strategy, using BRF trends. In some counties this may be augmented with local goals

Septic Strategy’
Septic Connections

Septic Denitrification
Septic Tank Pumpout

Unit
0
0
0

Measure
systems
systems
systems
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IUrban BMP Strategy Unit Measure Agriculture BMP Strategy Pl WIP BMPs 2025 Goal Unit
Abandon Mine Recli 0 acres Ag Drainage Management 0 0 Acres Treated
IBIoSwalc 0 acres |Alternative Crops 0 0 Acres
Dry D Ponds & Hydrodynami
Structures 0 acres |Animal Waste Management - Dairy 0 0 Percent*
|Animal Waste Management - Other
Dry Extended Detention Ponds 0 acres Livestock 0 0 Percent*
Erosion and Sediment Control 0 acres |Animal Waste Management - Poultry 0 0 Percent*
Impervious Surface Reduction 0 acres |Barnyard Runoff Control 0 0 Acres
Permeable Pavement 0 acres [Cover Crop - Commodity 0 0 Acres/Year
Runoff Reduction 3 acre-feet (Cover Crop - Traditional 0 0 Acres/Year
Runoff Reduction 88 acres Ditch Filters (Phosphorus Sorbing) 0 0 Acres
Runoff Reduction aa impervious acres |Forest Buffers 0 0 Acres
Storm Drain Cleaning 31S  Ibstn |Grass Buffers o 0 Acres
Storm Drain Cleaning 126  lbstp Horse Pasture Management 0 0 Acres
Land Conversion (Cropland to e
Storm Drain Cleaning 37,800 Ibstss {Hay/Pasture) 0 0
Stormwater Treatment 173 acre-feet Land Retire (Open Space) 0 0 Acres
Stormwater Treatment 4,361 acres Livestock Exclusion 0 0 Percent**
Stormwater Treatment 2,181 impervious acres |Loafing Lot Management 0 0 Acres
Stream Restoration Urban 78,020 feet Mortality Management 0 0 Percent®
Street Sweeping 28,692 acres Non-Urban Stream Restoration 0 0 Linear Feet
Tree Planting 33 acres Prescribed Grazing 0 0 Acres
Urban Forest Buffer 0 acres eline Protection 0 0 Linear Feet
Soil Conservation & Water Quality
Urban Forest Planting 0 acres Plans 0 0 Acres/Year
Urban Nutrient Management Plan 0 acres Tree Planting 0 0 Acres
Urban Shoreline Management 0 feet |Wetland Restoration 0 0 Acres
\Wet Extended Detention 0 acres * Percent of all animals within county
** MDA Regulatory Requirement
Notes:
In Pl M54 jurisd an ad | 10% goal was added on top of the Financial Assurance Plan scenario provided,
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Disctaimer: This surmmary represents & plasning document created Dy the State of Maryland and Goes not represent & lag# roguirement for the Phase M Watershed Implementation Man

Implemnentation of strategees and BIAPY ientifnd in this docurment are based on aviilable tunding and loca staft resources . The infh in thiy s for Q purposes only!
BALTIMORE o
2,500,000 +
2,000,000 -
Agriculture 59926
Urban' -21.487 e
Natural’ -36,329
ey 1,000,000
Septic -13,553
Total Reduction -131,295 500,000
ol Il ==
Agriculture Urban Naturad Septic Wastewater
Wastewater 1,292,486 2017 Load ™ 2025 Target
Notes:

1. This goal wis bult using imperwious sarface Lroatrment strategies identified In the county's M52 Financial Assurance Man 1or mecting current Mhagse | MSE permit reguirerments, with some
EUMELIon made by MOE. This b & comervative estimate of county goals for the PIl WiP

2. Reductions in The "Natural™ Load Source secior Can be stirbutable 1o urban and Agriculiural Stream Restoration

3. These redoctions were bullt using septic data provided in the 2017 Annual Progress scenarnio from County and Bay Restoration Fund (BRF) databases. They use pant performance to predict »
potential opportunty for implomentation efferts i the future

4. Sector targets for wintewater are expressnd in overad oads that reed 10 be maintaned, nat reduction, because of the accounting & planning mechanivm wed n MO s 2023 Strategy.

5. This goal wis budlt using & State septic strategy, wiing BRF trends. in some counties ths rmay be sugmented with local gosls

Septic Strate‘f Unit Measure

Septic Connections 888 systems
ISeptic Denitrification 376 systems
Septic Tank Pumpout 1956 systems

G8



al NBfl yRQa 5 NdPablished &/11289 L LL 2

Urban BMP Strategy Unit Measure Agriculture BMP Strategy Pl WIP BMPs 2025 Goal Unit
Abandon Mine Reclimation 0 acres Ag Drainage Management 50 50 Acres Treated
|BioSwale 0 acres Alternative Crops 0 0 Acres
Dry D ion Ponds & Hydrody i
Structures 0 acres Animal Waste Management - Dairy 0 80 Percent*
Animal Waste Management - Other
Dry Extended Detention Ponds 0 acres Livestock 0 70 Percent*
|Erosion and Sediment Control 0 acres Animal Waste Management - Poultry 0 100 Percent*
Impervious Surface Reduction 0 acres Barnyard Runoff Control 0 33 Acres
Permeable Pavement 0 acres Cover Crop - Commodity 3,514 3,514 Acres/Year
Runoff Reduction 2 acre-feet Cover Crop - Traditional 9,509 9,509 Acres/Year
Runoff Reduction 47 acres Ditch Filters (Phosphorus Sorbing) 0 0 Acres
Runoff Reduction 24 impervious acres |Forest Buffers 10 293 Acres
Storm Drain Cleaning 30 Ibs tn Grass Buffers 10 404 Acres
Storm Drain Cleaning 12 Ibs tp Horse Pasture Management 125 600 Acres
Land Conversion (Cropland to Acres
Storm Drain Cleaning 3,612 Ibstss Hay/Pasture) 0 165
Stormwater Treatment 253 acre-feet Land Retire (Open Space) 133 300 Acres
Stormwater Treatment 6,401 acres Livestock Exclusion 0 90 Percent**
Stormwater Treatment 3,200 impervious acres |Loafing Lot Management 0 0 Acres
Stream Restoration Urban 438,079 feet Mortality Management 0 V] Percent*
Street Sweeping 2,852 acres Non-Urban Stream Restoration 20,000 20,000 Linear Feet
Tree Planting 171 acres Prescribed Grazing 48 450 Acres
Urban Forest Buffer 0 acres Shoreline Protection 0 0 Linear Feet
Soil Conservation & Water Quality
Urban Forest Planting 0 acres Plans 40,000 40,000 Acres/Year
Urban Nutrient Management Plan 0 acres Tree Planting o 47 Acres
Urban Shoreline Management 16,956 feet Wetland Restoration 20 23 Acres
\Wet Extended Detention 0 acres * Percent of all animals within county
** MDA Regulatory Requirement
Notes:
In PIMS4 | i an additional 10% goal was added on top of the Financial Assurance Plan scenario provided.
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Disclaimer: This summary represents a planning document created by the State of Maryland and does not represent a legal requirement for the Phase Hil Watershed Implementation Plan

Implementation of strategies and BMPs identified in this document are based on available funding and local staff resources . The laf in this s for '] only!

CALVERT o

600,000 +

2025Nitrogen 500,000

Reduction Goal

Agriculture 28,037 400,000

\ 2 |
Urban : 91 300,000

Natural® -61,169
Septic’ -8,166 200,000
Total Reduction 97,664 100,000 .
0 : _ : e
Agriculture Urban Natural Septic Wastewater
Wastewater 19,119 = 2017 Load ™ 2025 Target
Notes:

1. This goal was bullt using impecvious surface treatment strategies identified in the county’s MS4 Financial Assurance Plan for meeting current Phace | MS4 permit requirements, with some
assumptions made by MOE. This is a conservative estimate of county goais for the PIll WIP.

2. Reductions in the *Natural™ Load Source sector can be attributable to urban and Agricuftural Stream Aestoration

3. These reductions were bullt using septic data provided in the 2017 Annual Progress scenario from County and Bay Restoration fund (BRF) databases. They use past performance to predict 3

potential opportunity for implementation efforts in the future.

4. Sector targets for wastowater are expressed In overall loads that need to bo maintained, not reductions, because of the accounting & planning mechanisms used In MDE's 2025 Strategy
S. This goal was built using a State septic strategy, using BRF trends. In some counties this may be augmented with local goals.

Septic Strategys
Septic Connections

Septic Denitrification
Septic Tank Pumpout

Unit
0
960
0

Measure
systems
systems
systems
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Urban BMP Strategy Unit Measure Agriculture BMP Strategy  Plll WIP BMPs 2025 Goal Unit
Abandon Mine Recli 0 acres Ag Drainage Management 0 0 Acres Treated
|BioSwale 0 acres Alternative Crops 0 0 Acres
Dry D ion Ponds & Hydrody i
Structures 1] acres Animal Waste Management - Dairy 0 0 Percent®
Animal Waste Management - Other
Dry Extended Detention Ponds 0 acres Livestock 0 70 Percent*
|Erosion and Sediment Control 0 acres Animal Waste Management - Poultry 0 0 Percent*
Impervious Surface Reduction 0 acres Barnyard Runoff Control 3 20 Acres
Permeable Pavement 0 acres Cover Crop - Commodity 1,000 1,000 Acres/Year
Runoff Reduction 0 acre-feet Cover Crop - Traditional 3,084 3,084 Acres/Year
Runoff Reduction 0 acres Ditch Filters (Phosphorus Sorbing) 0 0 Acres
Runoff Reduction 0 impervious acres |Forest Buffers 0 15 Acres
Storm Drain Cleaning 0 Ibs tn Grass Buffers 29 840 Acres
Storm Drain Cleaning 0 Ibs tp Horse Pasture Management 14 200 Acres
Land Conversion (Cropland to Adres
Storm Drain Cleaning 0 Ibs tss Hay/Pasture) 105 350
Stormwater Treatment 0 acre-feet Land Retire (Open Space) 44 550 Acres
|Stormwater Treatment 0 acres Livestock Exclusion [} 90 Percent**
Stormwater Treatment 0 impervious acres |Loafing Lot Management 1 1 Acres
Stream Restoration Urban 0 feet Mortality Management 0 0 Percent*
Street Sweeping 1] acres Non-Urban Stream Restoration 0 1,338 Linear Feet
Tree Planting 0 acres Prescribed Grazing 191 725 Acres
Urban Forest Buffer 0 acres Shoreline Protection 3,945 12,000 Linear Feet
Soil Conservation & Water Quality
Urban Forest Planting 0 acres Plans 12,000 12,000 Acres/Year
Urban Nutrient Management Plan 0 acres Tree Planting ] 13 Acres
Urban Shoreline Management 720  feet Wetland Restoration 17 120 Acres
Wet Extended Detention 0 acres * Percent of all animals within county
** MDA Regulatory Requirement
Notes:
In PI MS4 jurisdictions, an additional 10% treatment goal was added on top of the Financial Assurance Plan scenario provided.
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County Phase Ill WIP Goals Summary

Disclaimer: This summary represents a planning document created by the State of Maryland and does not represent a legal requirement for the Phase Il Watershed implementation Plan

Implomentation of strategies and BMPs Identified in this document are based on availlable funding and lacal staff resources . The infe h in this dout is for pk purposes only!
CAROLINE -
2,000,000
2025Nitrogen
Sector Reddction Goal
aductio ok
neguction Goa l,Sw,OW o=
Agriculture -389,709
Urban’ -183 z
oo 22250 3 1,000,000 +—
Septic’ -1,485
500,000
202 larget Agriculture Urban Natural Septic Wastewater
2017 Load 2025 Target

Notes:

1. This goal was built using impervious surface treatment strategles identified in the county’s MS4 Financial Assurance Plan for meeting current Phase | MSA permit requirements, with some
assumptions made by MDE. This is a conservative estimate of county goals for the P WIP.

2. Reductions in the "Natural® Load Source sector can be attributable to urban and Agricuttural Stream Restoration

3. These reductions were budt using septic data provided in the 2017 Annwal Progress scenanio from County and 8ay Restoration Fund (B8RF) databases. They use past performance to predict a
potential opportunity for implementation efforts in the future,

4. Sector targets for wastewater are expressed In overall loads that need to be malntained, not reductions, because of the accounting & planning mechanisms used In MDE's 2025 Strategy.

5. This goal was bullt using a State septic strategy, using BRF trends. In some counties this may be augmented with local goals

Septic Strategy’ Unit Measure

Septic Connections 150 systems
Septic Denitrification 0 systems
Septic Tank Pumpout 0 systems
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Urban BMP Strategy Unit Measure Agriculture BMP Strategy  PIll WIP BMPs 2025 Goal Unit
Abandon Mine Reclimation 0 acres Ag Drainage Management 2,038 3,000 Acres Treated
|BioSwale 3 acres Alternative Crops 0 0 Acres
Dry D ion Ponds & Hydrody i
Structures 0 acres Animal Waste Management - Dairy 0 100 Percent*®
Animal Waste Management - Other
Dry Extended Detention Ponds 0 acres Livestock 0 25 Percent*
|Erosion and Sediment Control 0 acres Animal Waste Management - Poultry 0 100 Percent*
Impervious Surface Reduction 0 acres |Barnyard Runoff Control 0 9 Acres
Permeable Pavement 2 acres Cover Crop - Commodity 6,116 6,116 Acres/Year
Runoff Reduction 0 acre-feet Cover Crop - Traditional 43,740 43,740 Acres/Year
Runoff Reduction 0 acres Ditch Filters (Phosphorus Sorbing) 100 100 Acres
Runoff Reduction 0 impervious acres |Forest Buffers 0 187 Acres
Storm Drain Cleaning 0 Ibs tn Grass Buffers 512 4,500 Acres
Storm Drain Cleaning 0 Ibs tp Horse Pasture Management 0 19 Acres
Land Conversion (Cropland to Airds
|Storm Drain Cleaning 0 Ibs tss Hay/Pasture) 0 121
Stormwater Treatment 0 acre-feet Land Retire (Open Space) 2,000 2,243 Acres
Stormwater Treatment 0 acres Livestock Exclusion 0 90 Percent**
|Stormwater Treatment 0 impervious acres |Loafing Lot Management 0 0 Acres
Stream Restoration Urban 0 feet Mortality Management 0 100 Percent*
Street Sweeping ] acres Non-Urban Stream Restoration 0 4,097 Linear Feet
Tree Planting 0 acres Prescribed Grazing 57 200 Acres
Urban Forest Buffer 0 acres Shoreline Protection 0 0 Linear Feet
Soil Conservation & Water Quality
Urban Forest Planting 7 acres Plans 77,500 77,500 Acres/Year
Urban Nutrient Management Plan 0 acres Tree Planting 190 400 Acres
Urban Shoreline Management 0 feet Wetland Restoration 0 0 Acres
Wet Extended Detention 0 acres * Percent of all animals within county
** MDA Regulatory Requirement
Notes:
In PIMS4 j i an ad 10% goal was added on top of the Financial Assurance Plan scenario provided,
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ty Phase Ill WIP Goals Summary

Déselalmnar: This summary represants a planning document created by the State of Maryland and does not represent a legal reguirement for the Phace I Watershed Implementation Plas
Implermientation of strategees and BMPs identified in this document sre based on svaslable funding and local s1af7 resources . The information included in this hondout is for plonming purposes onlyl

-207,781

Agriculture
Urban' 916
Natural® -16,805
Septic’ -5,075
Tetal Reduction -230,577

TbsfNitrogen

1,400,000 -
1,200,000

1,000,000

Agriculture Urban Natural Septic Wastewater
m 2017 Load w2025 Target

Notes:

potential opportunity fof implementation eflonts in the futwe

1. This goal was builk using impervious surface treatment sirstogies identified in the county’s M54 Financial Assurance Plan for meeting current Phase | M54 penmit requirements, with some
adtumptiond made by MDE Thid i & consenvitive eitimate of county goali fod the PILWIP.

T, Redwctions in the "Natuwal™ Load Source sector can be attributable 1o urban and Agricultural Stream Restoration

3. Thase reductions were built using septic data provided in the 2007 Annual Progress scenario from County and Bay Restoration Fund [BRF ) databases. They use past performance (o predict o

4, Sector targets for wastewater sre expressed in overall loads that need to be maintaaned, not reductions, because of the sccounting & planning mechanisms used in MDE's 2025 Strategy.

&, This goal was bullt using a State septic strategy, wsing BRF trends. In some counties this may be sugmented with local goals.

Septic Stfategvf Unit Measure

Septic Connections B systems
Septic Denitrification 544 systems.
Septic Tank Pumpout BE71 systems
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Urban BMP Strategy Unit Measure Agriculture BMP Strategy Pl WIP BMPs 2025 Goal Unit
[Abandon Mine Reclimation 0 acres Ag Drainage Management 0 0 Acres Treated
BioSwale 0 acres Alternative Crops 0 0 Acres
Dry D ion Ponds & Hydrody i
Structures 104 acres Animal Waste Management - Dairy 0 90 Percent*
Animal Waste Management - Other
Dry Extended Detention Ponds 0 acres Livestock 0 70 Percent*
|Erosion and Sediment Control 0 acres Animal Waste Management - Poultry 0 100 Percent*
Impervious Surface Reduction 0 acres Barnyard Runoff Control S 260 Acres
Permeable Pavement 0 acres Cover Crop - Commodity 4,576 4,576 Acres/Year
Runoff Reduction 0 acre-feet (Cover Crop - Traditional 27,637 27,637 Acres/Year
Runoff Reduction 0 acres Ditch Filters (Phosphorus Sorbing) 0 0 Acres
Runoff Reduction 0 impervious acres |Forest Buffers 336 2,300 Acres
Storm Drain Cleaning 0 Ibs tn Grass Buffers 100 2,315 Acres
Storm Drain Cleaning 0 Ibs tp Horse Pasture Management 0 3 Acres
Land Conversion (Cropland to Ares
Storm Drain Cleaning 0 Ibs tss Hay/Pasture) 0 655
Stormwater Treatment 126  acre-feet Land Retire (Open Space) 0 3,184 Acres
Stormwater Treatment 3,180 acres Livestock Exclusion 0 90 Percent**
Stormwater Treatment 1,590 impervious acres |Loafing Lot Management 22 22 Acres
Stream Restoration Urban 0 feet Mortality Management 0 100 Percent*
Street Sweeping 46 acres Non-Urban Stream Restoration 2,000 8,939 Linear Feet
Tree Planting 24 acres Prescribed Grazing 710 1,700 Acres
Urban Forest Buffer 0 acres Shoreline Protection 0 0 Linear Feet
Soil Conservation & Water Quality
Urban Forest Planting 0 acres Plans 84,000 84,000 Acres/Year
Urban Nutrient Management Plan 0 acres Tree Planting 70 181 Acres
Urban Shoreline Management 0 feet Wetland Restoration 7 10 Acres
Wet Extended Detention 1,352 acres * Percent of all animals within county
** MDA Regulatory Requirement
Notes:
In PI M54 jurisdictions, an additional 10% treatment goal was added on top of the Financial Assurance Plan scenario provided.
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County Phase Il WIP Goals Summar

Disclaimer: This summary represents a planning document created by the State of Maryland and does not represent 3 legal requirement for the Phase Ill Watershed Implementation Plan.

Implementation of strategies and BMPs identified in this document are based on available funding and local staff resources . The inf I in this dout Is for planning purposes only!
CECIL L
1,200,000
2025Nitrogen 1,000,000
Sector ; R
Reduction Goal
Agriculture -217,057 E‘ 500,000 %1
1
-1,
Urban q 940 §_ 600,000
Natural® -37,280
Septic’ -7,060 400,000
Total Reduction 263337 o . .
0 v - . ——
Agriculture Urban Natural Septic Wastewater
Wastewater 61,611 ™ 2017 Load W 2025 Target
Notes:

1. This goal was built using impervious surface treatment strategies identified in the county’s MS4 Financial Assurance Plan for meeting current Phase | MS4 permit requirements, with some
assumptions made by MDE, This is a conservative estimate of county goals for the PIll WIP.

2. Reductions in the “Natural™ Load Source sector can be attributable to urban and Agricultural Stream Restoration

3. These reductions were built using septic data provided in the 2017 Annual Progress scenatio from County and Bay Restoration Fund (BRF) databases. They use past performance to predict 3
potential opportunity for implemenatation efforts in the future.

4. Sector targets for wastewater are expressed in overall loads that need to be maintained, not reductions, because of the accounting & planning mechanisms used in MDE's 2025 Strategy.

5. This goal was bullt using a State septic strategy, using BRF trends, In some counties this may be augmented with local goals.

Septic Strategys Unit Measure

Septic Connections 48 systems
Septic Denitrification 544 systems
Septic Tank Pumpout 0 systems

G16



all NBf I YRQ& 5 NJPdblished &/1182E9 L LL 2

Urban BMP Strategy Unit Measure Agriculture BMP Strategy Pl WIP BMPs 2025 Goal Unit
Abandon Mine Reclimation 0 acres Ag Drainage Management 104 2,080 Acres Treated
BioSwale 0 acres [Alternative Crops 0 0 Acres
Dry D« ion Ponds & Hydrody i
Structures (1] acres [Animal Waste Management - Dairy 0 85 Percent*
[Animal Waste Management - Other
Dry Extended Detention Ponds 0 acres Livestock 0 70 Percent*
|Erosion and Sediment Control 0 acres Animal Waste Management - Poultry 0 100 Percent*
Impervious Surface Reduction 0 acres |Barnyard Runoff Control 33 90 Acres
Permeable Pavement 0 acres Cover Crop - Commodity 4,500 4,500 Acres/Year
Runoff Reduction 0 acre-feet Cover Crop - Traditional 16,500 16,500 Acres/Year
Runoff Reduction 0 acres Ditch Filters (Phosphorus Sorbing) 0 0 Acres
Runoff Reduction 0 impervious acres |Forest Buffers 4 420 Acres
Storm Drain Cleaning L] Ibs tn Grass Buffers 66 1,200 Acres
Storm Drain Cleaning o Ibs tp Horse Pasture Management 0 51 Acres
Land Conversion (Cropland to Acres
Storm Drain Cleaning 0 Ibs tss Hay/Pasture) 170 550
Stormwater Treatment 4 acre-feet Land Retire (Open Space) 25 1,600 Acres
Stormwater Treatment 91 acres Livestock Exclusion 0 90 Percent**
Stormwater Treatment 45 impervious acres |Loafing Lot Management 2 2 Acres
Stream Restoration Urban 28,000 feet Mortality Management 0 100 Percent*
Street Sweeping 0 acres Non-Urban Stream Restoration 636 3,800 Linear Feet
Tree Planting ] acres Prescribed Grazing 483 900 Acres
Urban Forest Buffer 0 acres Shoreline Protection 0 0 Linear Feet
Soil Conservation & Water Quality
Urban Forest Planting 133 acres Plans 50,000 50,000 Acres/Year
Urban Nutrient Management Plan 0 acres Tree Planting 12 120 Acres
Urban Shoreline Management 0 feet Wetland Restoration 32 85 Acres
\Wet Extended Detention 0 acres * Percent of all animals within county
** MDA Regulatory Requirement
Notes:
In P MS4 jurisd: an addi 1 10% goal was added on top of the Financial Assurance Plan scenario provided.
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Disclaimer: This summary represents a planaing docoment created by the State of Maryland and does not represent a legal requirement for the Phase 1l Watershed Implementation Plan.

Implementation of strategies and BMPs identified in this document are based on avaslable funding and local staff resources . The inf included in this Is for p 9 purp ondy!
CHARLES s
450,000
400,000
2025Nitrogen
Sector SR 320,000
Reduction Goa 300,000
Agriculture -50,357 e
Urban' -1,382 )
Natural® 46,403 200,000
Septic’ 6,203 150,000
Total Reduction -104,345 109,009
50,000
Agriculture Urban Natural Septic Wastewater
Wastewater 115,458 2017 Load ™ 2025 Target
Notes:

1. This goal was bullt using impervious surface treatment strategies identified in the county’s MS4 Financial Assurance Plan for meeting current Phase | MS4 permit requirements, with some

assumptions made by MDE. This is a conservative estimate of county goals for the PHl WIP.

2. Reductions in the *Natwral® Load Source sector can be attributable to urban and Agricultural Stream Restoration

3. These reductions were bullt using soptic data provided in the 2017 Annual Progross scenario from County and Bay Restoration Fund (BRF) databases. They use past performance 10 prodict a

potential opportunity for implementation efforts in the future.

4, Sector targets for wastewater are expressed In overall loads that need to be maintainad, not reductions, because of the accounting & planning mechanisms used in MOE's 2025 Strategy

S. This goal was built uding a State septic strategy, using BRF trends. In some counties this may be augmented with local goals.

Septic Strategys Unit Measure

Septic Connections 72 systems
Septic Denitrification 472 systems
Septic Tank Pumpout 833 systems
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Urban BMP Strategy Unit Measure Agriculture BMP Strategy  Plll WIP BMPs 2025 Goal Unit
Abandon Mine Reclimation 0 acres Ag Drainage Management 0 0 Acres Treated
|BioSwale 0 acres Alternative Crops 0 ] Acres
Dry D ion Ponds & Hydrody i
Structures 0 acres |Animal Waste Management - Dairy 0 0 Percent®
|Animal Waste Management - Other
Dry Extended Detention Ponds 0 acres Livestock 0 70 Percent*
Erosion and Sediment Control 0 acres Animal Waste Management - Poultry 0 0 Percent*®
Impervious Surface Reduction 0 acres |Barnyard Runoff Control 8 18 Acres
Permeable Pavement 1] acres Cover Crop - Commodity 2,000 2,000 Acres/Year
Runoff Reduction 4 acre-feet Cover Crop - Traditional 8,512 8,512 Acres/Year
Runoff Reduction 95 acres Ditch Filters (Phosphorus Sorbing) 0 0 Acres
Runoff Reduction a7 impervious acres |Forest Buffers 0 269 Acres
Storm Drain Cleaning 20 Ibs tn |Grass Buffers 9 700 Acres
Storm Drain Cleaning 8 Ibs tp Horse Pasture Management 54 115 Acres
Land Conversion (Cropland to Adies
Storm Drain Cleaning 2,352 |Ibstss Hay/Pasture) 53 450
Stormwater Treatment 66 acre-feet Land Retire (Open Space) 0 606 Acres
Stormwater Treatment 1,666 acres Livestock Exclusion 0 90 Percent**
Stormwater Treatment 833  impervious acres |Loafing Lot Management 0 1 Acres
|Stream Restoration Urban 29,980 feet Mortality Management 0 Percent*
Street Sweeping 615  acres Non-Urban Stream Restoration 0 567 Linear Feet
Tree Planting 42 acres Prescribed Grazing 499 750 Acres
Urban Forest Buffer 0 acres Shoreline Protection 3,980 10,000 Linear Feet
Soil Conservation & Water Quality
Urban Forest Planting 0 acres Plans 23,500 23,500 Acres/Year
Urban Nutrient Management Plan 0 acres [Tree Planting 0 261 Acres
Urban Shoreline Management 9,305 feet Wetland Restoration 0 11 Acres
Wet Extended Detention 132 acres * Percent of all animals within county
** MDA Regulatory Requirement
Notes:
In P1 MS4 junisdictions, an additional 10% treatment goal was added on top of the Financial Assurance Plan scenario provided.

G19



al NBfl yRQa 5 NdPablished &/11289 L LL 2

County Phase Il WIP Goals Summar

Disclaimer: This summary represents a planning document created by the State of Maryland and does not represent a legal requirement for the Phase Il Watershed Implementation Plan

Implementation of strategies and BMPs identified In this document are based on available funding and local staff resources . The infe in this ¥ for pl g only!
DORCHESTER s
1,800,000
1,600,000
2025Nitrogen
Sector Rl Gl 1,400,000 -
eduction Goa € 1,200,000 -
Agriculture 323,484 §
1 £ 1,000,000
Urban -79 z
Natural® -81,448 2 800,000 -
Septic’ -7,054 600,000 |
Total Reduction -412,065 vl
o] |
|
0+ -
Agriculture Urban Natural Septic Wastewater
Wastewater 48,301 = 2017 Load » 2025 Target
Notes:

1. This goal was built using impervious surface treatment strategies identified in the county's MS4 Financial Assurance Plan for meeting current Phase | MS4 permit requirements, with some
assumptions made by MDE. This is a conservative estimate of county goals for the Piil WiP.

2. Reductions in the "Natural® Load Source sector can be attributable to urban and Agricultural Stream Restoration

3. These reductions were built using septic data provided in the 2017 Annual Progress scenario from County and Bay 1 Fund (BRF) datab. They use past performance to predict a
potential opportunity for implementation efforts in the future,

4. Sector targets for wastewater are expressed in overall loads that need to be maintained, not reductions, because of the accounting & planning mechanisms used in MDE’s 2025 Strategy.
S. This goal was buillt using 3 State septic strategy, using BRF trends. In some counties this may be augmented with local goals.

Septic Strategy’ Unit Measure

Septic Connections 400 systems
Septic Denitrification 448 systems
Septic Tank Pumpout 0 systems
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Urban BMP Strategy Unit Measure Agriculture BMP Strategy  Plll WIP BMPs 2025 Goal Unit
Abandon Mine Reclimati 0 acres Ag Drainage Management 2,844 3,000 Acres Treated
BioSwale 3 acres Alternative Crops 0 1 Acres
Dry D ion Ponds & Hydrody i
Structures o acres Animal Waste Management - Dairy 0 0 Percent*
Animal Waste Management - Other
Dry Extended Detention Ponds 0 acres Livestock 0 35 Percent*
|Erosion and Sediment Control 0 acres Animal Waste Management - Poultry 0 100 Percent*
Impervious Surface Reduction 0 acres |Barnyard Runoff Control 0 0 Acres
Permeable Pavement 0 acres Cover Crop - Commodity 6,618 6,618 Acres/Year
Runoff Reduction 0 acre-feet Cover Crop - Traditional 41,000 41,000 Acres/Year
Runoff Reduction 0 acres Ditch Filters (Phosphorus Sorbing) 0 o Acres
Runoff Reduction 0 impervious acres |Forest Buffers 0 810 Acres
Storm Drain Cleaning 0 Ibs tn Grass Buffers 0 7,637 Acres
Storm Drain Cleaning 0 Ibs tp Horse Pasture Management 0 0 Acres
Land Conversion {Cropland to —
Storm Drain Cleaning 0 Ibs tss Hay/Pasture) 0 56
Stormwater Treatment 0 acre-feet Land Retire (Open Space) 1,395 2,000 Acres
Stormwater Treatment 0 acres Livestock Exclusion 0 20 Percent**
Stormwater Treatment 0 impervious acres |Loafing Lot Management 0 0 Acres
Stream Restoration Urban 0 feet |Mortality Management 0 100 Percent*
Street Sweeping 0 acres Non-Urban Stream Restoration 229 500 Linear Feet
Tree Planting 0 acres Prescribed Grazing 0 78 Acres
Urban Forest Buffer 0 acres Shoreline Protection 0 0 Linear Feet
|Soil Conservation & Water Quality
Urban Forest Planting 7 acres Plans 65,000 65,000 Acres/Year
Urban Nutrient Management Plan 0 acres Tree Planting 25 450 Acres
Urban Shoreline Management 0 feet Wetland Restoration 89 600 Acres
Wet Extended Detention 0 acres * Percent of all animals within county
** MDA Regulatory Requirement
Notes:
In PIMS4 § an add 1 10% goal was added on top of the Financial Assurance Plan scenario provided.
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County Phase Ill WIP Goals Summ

Disclalmer: This summary represents a planning document created by the State of Maryland and does not represent a legal requirement for the Phase Il Watershed implementation Plan.

Implementation of strategies and BMPs identified in this document are based on avadable funding and local staff resources . The lnfc tion included in this h Is for pl only!
FREDERICK e
2,500,000 - -
Sect 2025Nitrogen
ector
Reduction Goal D00
Agriculture -315,052 g o o0
Urban' -1,859 z 7
Natural® -46,544 3
) 1,000,000
Septic -3,448
Total Reduction -366,902 500,000 .
Agriculture Urban Natural Septic Wastewater
Wastewater 160,637 = 2017 Load = 2025 Target
Notes:

1. This goal was built using impervious surface treatment strategies identified in the county’s MS4 Financial Assurance Plan for meeting current Phase | MS4 permit requirements, with some
assurnptions made by MDE. This Is a conservative estimate of county goals for the Pill WiP.

2. Reductions in the *Natural® Load Source sector can be attributable to urban and Agricultural Stream Restoration
3. These reductions were bullt using soptic data provided in the 2017 Annual Progress scenario from County and Bay Restoration Fund (BRF) databases. They use past performance to predict a
potential opportunity for implementation efforts in the future.

4. Sector targets for wastewater are expressed in overall loads that need to be maintained, not reductions, because of the accounting & planning mechanisms used in MDE’s 2025 Strategy.
S. This goal was bullt using a State septic strategy, using BRF trends. In some counties this may be augmented with local goals.

Septic Strategys Unit Measure

Septic Connections 0 systems
Septic Denitrification 536 systems
Septic Tank Pumpout 667 systems
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Urban BMP Strategy Unit Measure Agriculture BMP Strategy  Pill WIP BMPs 2025 Goal Unit
Abandon Mine Reclimation 0 acres Ag Drainage Management 0 0 Acres Treated
BioSwale 0 acres Alternative Crops 0 0 Acres
Dry D ion Ponds & Hydrody i
Structures 0 acres Animal Waste Management - Dairy 0 100 Percent®
Animal Waste Management - Other
Dry Extended Detention Ponds 0 acres Livestock 0 70 Percent*
|Erosion and Sediment Control 0 acres Animal Waste Management - Poultry 0 100 Percent*
Impervious Surface Reduction 0 acres |Barnyard Runoff Control 14 210 Acres
Permeable Pavement 0 acres Cover Crop - Commodity 3,549 3,549 AcresfYear
Runoff Reduction 3 acre-feet Cover Crop - Traditional 32,385 32,385 Acres/Year
Runoff Reduction 84 acres Ditch Filters (Phosphorus Sorbing) 0 0 Acres
Runoff Reduction 42 impervious acres |Forest Buffers 575 3,000 Acres
Storm Drain Cleaning 0 Ibs tn Grass Buffers 0 582 Acres
Storm Drain Cleaning 0 Ibs tp Horse Pasture Management 0 79 Acres
Land Conversion (Cropland to p—
Storm Drain Cleaning 0 Ibs tss Hay/Pasture) 552 1,500
Stormwater Treatment 64 acre-feet Land Retire (Open Space) 0 1,769 Acres
Stormwater Treatment 1,623 acres Livestock Exclusion 0 90 Percent**
|Stormwater Treatment 812  impervious acres |Loafing Lot Management S 5 Acres
Stream Restoration Urban 26,360 feet Mortality Management 0 100 Percent*
Street Sweeping 171 acres Non-Urban Stream Restoration 1,108 1,500 Linear Feet
Tree Planting 385  acres Prescribed Grazing 542 1,900 Acres
Urban Forest Buffer 0 acres Shoreline Protection 0 0 Linear Feet
Soil Conservation & Water Quality
Urban Forest Planting 0 acres Plans 95,000 95,000 Acres/Year
Urban Nutrient Management Plan 0 acres Tree Planting 51 225 Acres
Urban Shoreline Management 0 feet Wetland Restoration 0 0 Acres
Wet Extended Detention 943  acres * Percent of all animals within county
** MDA Regulatory Requirement
Notes:
In P1 MSA jurisd an ad 1 10% goal was added on top of the Financial Assurance Plan scenario provided.
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County Phase Il WIP Goals Summar

Disclaimer: This summary represents 3 planning document created by the State of Maryland and does not represent a legal requirement for the Phase il Watershed Implementation Plan.

Implementation of strategies and BMPs identified in this document are based on available funding and local staff resources . The inf luded in this Is for purposes only!
GARRETT e
250,000
Sect 2025Nitrogen
ector
Reduction Goal 200,900
Agriculture 12,560
150,
Urban® 0 g e
Natural® -26,982
' 100,000
Septic -510
Total Reduction -14,932 50,000 +—
0 .
Agriculture Urban Natural Septic Wastewater
Wastewater 1,029 ® 2017 Load = 2025 Target
Notes:

1. This goal was built using impervious surface treatment strategies identified in the county’s MS4 Financial Assurance Plan for meeting current Phase | MS4 permit requirements, with some
assumptions made by MDE. This is a conservative estimate of county goals for the Pill WP

2, Reductions in the "Natural® Load Source sector can be attributable to urban and Agricultural Stream Restoration

3. These reductions were bullt using septic data provided in the 2017 Annual Progress scenario from County and Bay Restoration Fund (BRF) databases. They use past performance to predict a
potential opportunity for implementation efforts in the future.

4. Sector targets for wastewater are expressed in overall loads that need to be maintained, not reductions, because of the accounting & planning mechanisms used in MDE's 2025 Strategy.

S. This goal was built using a State septic strategy, using BRF trends. in some counties this may be augmented with local goals.

Septic Strateg\/s Unit Measure

Septic Connections 0 systems
Septic Denitrification 8 systems
Septic Tank Pumpout 0 systems
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Urban BMP Strategy Unit Measure Agriculture BMP Strategy Pl WIP BMPs 2025 Goal Unit
Abandon Mine Reclimation 5 acres Ag Drainage Management 0 0 Acres Treated
|BioSwale 0 acres Alternative Crops 0 0 Acres
Dry D: Ponds & Hydrodynami
Structures 0 acres Animal Waste Management - Dairy 0 80 Percent*®
Animal Waste Management - Other
Dry Extended Detention Ponds 0 acres Livestock 0 60 Percent*
Erosion and Sediment Control 0 acres Animal Waste Management - Poultry 0 0 Percent*
Impervious Surface Reduction 0 acres |Barnyard Runoff Control 4 68 Acres
Permeable Pavement 0 acres Cover Crop - Commodity 56 56 Acres/Year
Runoff Reduction 0 acre-feet Cover Crop - Traditional 1,266 1,266 Acres/Year
Runoff Reduction 0 acres Ditch Filters (Phosphorus Sorbing) 0 0 Acres
Runoff Reduction 0 impervious acres |Forest Buffers 0 340 Acres
Storm Drain Cleaning 0 Ibs tn Grass Buffers 0 13 Acres
Storm Drain Cleaning 0 Ibs tp Horse Pasture Management 0 0 Acres
Land Conversion (Cropland to Neves
Storm Drain Cleaning 0 Ibs tss Hay/Pasture) 22 75
Stormwater Treatment 0 acre-feet Land Retire (Open Space) 103 300 Acres
|Stormwater Treatment 0 acres Livestock Exclusion 0 90 Percent**
Stormwater Treatment 0 impervious acres |Loafing Lot Management 5 5 Acres
Stream Restoration Urban 0 feet Mortality Management 0 0 Percent*
Street Sweeping 0 acres Non-Urban Stream Restoration 300 400 Linear Feet
Tree Planting 0 acres Prescribed Grazing 216 400 Acres
Urban Forest Buffer 0 acres Shoreline Protection 0 0 Linear Feet
Soil Conservation & Water Quality
Urban Forest Planting 0 acres Plans 9,500 9,500 Acres/Year
Urban Nutrient Management Plan 0 acres Tree Planting 19 685 Acres
Urban Shoreline Management 0 feet \Wetland Restoration 0 2 Acres
Wet Extended Detention 0 acres * Percent of all animals within county
** MDA Regulatory Requirement
Notes:
In PI M54 jurisdicti an addi i 10% goal was added on top of the Financial A Plan p
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unty Phase Ill WIP Goals S

mary

Disclaimer: This Summary fepresents 3 plinning document created by the State of Maryland snd does not represent a legal requirement for the Phase I Watershed Implementation Plan.
Implementation of strategies and BMPs identified in this document are based on available funding and local staff resources . The information in this is for p g purposes only!

HARFORD

Agriculture -115,295
Urban' -4,064
Natural® -40,641
Septic’ -9,657

Total Reduction -169,657

Ibs/Nitrogen

1,000,000
500,000
800,000
700,000

600,000
500,000
400,000
300,000
200,000
100,000
0 ' .

Agriculture Urban Natural Septic Wastewater
m 2017 Load m 2025 Target

Motes:

1. This geal was built using impervious surface treatment strategies identified in the county’s M3 Financial Assurance Plan for meeting current Phase | M54 permit requirements, with some

avsumplions made by MDE. This is » conservative estimate of county goats for the PIILWIP,

2. Reduteani in the "Natural® Load Saufee se0tar can Be attributable to urban and Agricultiural Stream Reitoratssn

3. These reductions were bulit wsing septic data provided in the 2017 Annual Progress scenario from County and Bay Restoration Fund (BAF) databases. They use past performance to predict a

potential opportunity for implementation efforts in the future.

4. Sector targets for wastewater are expressed in overall loads that need to be maintained, not reductions, because of the accounting & planning mechanisms used in MDE's 2025 Srrategy.
5. This goal was built using a State septic strategy, using BAF trends. In some counties this may be sugmented with local goats.

Septic S'l.rategv,r‘i
Septic Connections

Septic Denitrification
Septic Tank Pumpout

Unit

107

10000

Measure
SYSTemS
systems
systems
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Urban BMP Strategy Unit Measure Agriculture BMP Strategy  Plll WIP BMPs 2025 Goal Unit
Abandon Mine Reclimation 0 acres |Ag Drainage Management 0 0 Acres Treated
BioSwale 0 acres Alternative Crops 0 0 Acres
Dry D ion Ponds & Hydrody
Structures 0 acres [Animal Waste Management - Dairy 0 100 Percent*
Animal Waste Management - Other
Dry Extended Detention Ponds 0 acres Livestock 0 70 Percent*
|Erosion and Sediment Control 0 acres [Animal Waste Management - Poultry 0 100 Percent*
Impervious Surface Reduction 0 acres |Barnyard Runoff Control 11 100 Acres
Permeable Pavement 0 acres Cover Crop - Commodity 2,319 2,319 Acres/Year
Runoff Reduction 0 acre-feet Cover Crop - Traditional 17,000 17,000 Acres/Year
Runoff Reduction 4 acres Ditch Filters (Phosphorus Sorbing) 0 0 Acres
Runoff Reduction 2 impervious acres |Forest Buffers 111 700 Acres
Storm Drain Cleaning 0 Ibs tn Grass Buffers 40 150 Acres
Storm Drain Cleaning 0 Ibs tp Horse Pasture Management 0 5 Acres
Land Conversion (Cropland to Acrei
Storm Drain Cleaning 0 Ibs tss Hay/Pasture) 44 100
Stormwater Treatment 93 acre-feet Land Retire (Open Space) 135 500 Acres
S T 2,351  acres Livestock Exclusion 0 2 Percent**
Stormwater Treatment 1,176  impervious acres |Loafing Lot Management 5 5 Acres
Stream Restoration Urban 65,160 feet |Mortality Management 0 0 Percent*
Street Sweeping 0 acres Non-Urban Stream Restoration 27,489 50,000 Linear Feet
Tree Planting 18 acres Prescribed Grazing 400 727 Acres
Urban Forest Buffer 0 acres Shoreline Protection 0 0 Linear Feet
Soil Conservation & Water Quality
Urban Forest Planting 0 acres Plans 44,135 44,135 Acres/Year
Urban Nutrient Management Plan 0 acres Tree Planting 24 225 Acres
Urban Shoreline Management 0 feet \Wetland Restoration 0 0 Acres
'Wet Extended Detention 0 acres * Percent of all animals within county
** MDA Regulatory Requirement
Notes:
In P1 MS4 an ad 10% goal was added on top of the Fi R e Plan rio pi d.
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County Phase Il WIP Goals Summar

Disclaimer: This summary represents a planning document created by the State of Maryland and does not represent a legal requirement for the Phase Il Watershed Implementation Plan

Implementation of strategies and BMPs identified In this document are based on avallable funding and local staff resources . The inf fuded in this handout is for ple only!
HOWARD e
2025Nitro 600,000
Sector :
Reduction Goal € 500,000 i I .
Agriculture -31,868
Urban' 1,753 400,000 -1
Natural’ -12,447 F 300,000 |
Septic’ -6,012
200,000 |
Total Reduction 52,080
- Il ==
0+ - . . i
Agriculture Urban Natural Septic Wastewater
Wastewater 252,847 ™ 2017 Load m 2025 Target
Notes:

1. This goal was bulit using impervious surface treatment strategles identified in the county’s MS4 Financial Assurance Plan for meeting current Phase | MS4 permit requirements, with some
assumptions made by MDE. This is a conservative estimate of county goals for the Plll WIP.

2. Reductions in the “Natural” Load Source sector ¢an be attributable to urban and Agricultural Stream Restoration

3. These reductions were bullt using septic data provided in the 2017 Annual Progress scenario from County and Bay Restoration Fund (BRF) databases, They use past performance to predict a

potential opportunity for implementation efforts in the future.

4. Sector targets for wastewater are expressed in overall loads that need to be maintained, not reductions, because of the accounting & planning mechanisms used in MDE’s 2025 Strategy.

5. This goal was bullt using a State septic strategy, using BRF trends. In some countles this may be augmented with local goals.

Septic Strategys Measure

Septic Connections systems
Septic Denitrification systems
Septic Tank Pumpout systems
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Urban BMP Strategy Unit Measure Agriculture BMP Strategy Pl WIP BMPs 2025 Goal Unit
Abandon Mine Reclimation 0 acres Ag Drainage Management 0 0 Acres Treated
BioSwale 0 acres Alternative Crops 0 0 Acres
Dry D: ion Ponds & Hydrodynami
Structures 52 acres Animal Waste Management - Dairy 0 S0 Percent*®
Animal Waste Management - Other
Dry Extended Detention Ponds 0 acres Livestock 0 60 Percent*
|Erosion and Sediment Control 0 acres Animal Waste Management - Poultry 0 0 Percent*
Impervious Surface Reduction 0 acres Barnyard Runoff Control 4 30 Acres
Permeable Pavement 0 acres Cover Crop - Commodity 999 999 Acres/Year
Runoff Reduction 3 acre-feet Cover Crop - Traditional 3,018 3,018 Acres/Year
Runoff Reduction 69 acres Ditch Filters (Phosphorus Sorbing) 0 0 Acres
Runoff Reduction 35 impervious acres |Forest Buffers 0 432 Acres
Storm Drain Cleaning 56 Ibs tn Grass Buffers 0 1,309 Acres
Storm Drain Cleaning 22 Ibs tp Horse Pasture Management 0 60 Acres
Land Conversion (Cropland to Adriss
Storm Drain Cleaning 6,720 Ibstss Hay/Pasture) 0 208
Stormwater Treatment 103 acre-feet Land Retire (Open Space) 0 424 Acres
Stormwater Treatment 2,607 acres Livestock Exclusion 0 90 Percent**
Stormwater Treatment 1,303 impervious acres |Loafing Lot Management 2 2 Acres
Stream Restoration Urban 42,260 feet Mortality Management 0 0 Percent*
Street Sweeping 2,115 acres Non-Urban Stream Restoration 0 0 Linear Feet
Tree Planting 10 acres Prescribed Grazing 80 1,100 Acres
Urban Forest Buffer 0 acres Shoreline Protection 0 Linear Feet
Soil Conservation & Water Quality
Urban Forest Planting 0 acres Plans 16,200 16,200 Acres/Year
Urban Nutrient Management Plan 0 acres Tree Planting 0 88 Acres
Urban Shoreline Management 0 feet Wetland Restoration 0 1 Acres
Wet Extended Detention 23 acres * Percent of all animals within county
** MDA Regulatory Requirement
Notes:
In PIMS4 § an addi 1 10% goal was added on top of the Financial Assurance Plan scenario provided.
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Disclaimer: This Summary répredents 3 plinning document created by the State of Maryland and does ot represent 3 begal requiresnent for the Phase Nl Watershed Implementation Plan.
Implementation of strategies and BMPs identified in this document are based on available funding and local staff resources . The information included in this handout is for planning purposes oniyl

KENT

iction Goal

Agriculture -192,394
Urban' -101
Natural® -25,619
septic’ -1,949
Total Reduction -220,062

Target”

1,600,000
1,400,000
1,200,000

1,000,000

Ibs/Nitrogen
g
g

00,000
400,000
- -
; |
Agriculture Urban Natural Septic Wastewater
u 2017 Load W 2025 Target

Notes:

L. This goal was built using impenvious surface treatment strategies identified in the county’s M54 Financial Assurance Plan for meeting current Phase | M54 permit requirements, with some

assumptions made by MDE. This is a conservative estimate of county goals for the PRl WP,

2. Reductions in the “Natural® Losd Sourco sector can be attributable to urban and Agricultural Stroam Restoration

3. These reductions were built using septic data provided in the 2017 Annual Progress scenario from County and Bay Restoration Fund (BRF) databases. They use past performance to predict a

potential opportunity for implementation efforts in the future

&, Sector targets for wastewater ane expressed in overall loads that need 1o be maintained, not reductions, bacause of the accounting & planning mechanisms used in MDE's 2025 Strategy.

5. This goal was built using & 5tate seplic strategy, using BRF trends. In some counties this may be sugmented with local go.al;.

Septic Strate;v5 Unit
Septic Connections

Septic Denitrification

Septic Tank Pumpout

Measure
systems
Lystems
systems
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Urban BMP Strategy Unit Measure Agriculture BMP Strategy Pl WIP BMPs 2025 Goal Unit
Abandon Mine Reclimation 0 acres Ag Drainage Management 0 650 Acres Treated
BioSwale 0 acres Alternative Crops 0 0 Acres
Dry Detention Ponds & Hydrodynamic
Structures 0 acres [Animal Waste Management - Dairy 0 100 Percent*
Animal Waste Management - Other
Dry Extended Detention Ponds 0 acres Livestock 0 S0 Percent*
Erosion and Sediment Control 0 acres Animal Waste Management - Poultry 0 100 Percent*
Impervious Surface Reduction 0 acres |Barnyard Runoff Control 0 37 Acres
Permeable Pavement 0 acres Cover Crop - Commodity 6,499 6,499 Acres/Year
Runoff Reduction 0 acre-feet Cover Crop - Traditional 54,740 54,740 Acres/Year
Runoff Reduction 0 acres Ditch Filters (Phosphorus Sorbing) 0 0 Acres
Runoff Reduction 0 impervious acres |Forest Buffers 0 402 Acres
Storm Drain Cleaning 0 Ibs tn Grass Buffers 97 2,150 Acres
Storm Drain Cleaning 0 Ibstp Horse Pasture Management 50 50 Acres
Land Conversion (Cropland to Aties
Storm Drain Cleaning 0 Ibs tss Hay/Pasture) 100 122
S| Treatment 0 acre-feet Land Retire (Open Space) 186 2,000 Acres
Stormwater Treatment 4 acres Livestock Exclusion 0 90 Percent**
Stormwater Treatment 2 impervious acres |Loafing Lot Management 0 0 Acres
Stream Restoration Urban 1,200 feet |Mortality Management 0 100 Percent*
Street Sweeping 87 acres Non-Urban Stream Restoration 0 150 Linear Feet
Tree Planting 0 acres Prescribed Grazing 402 600 Acres
Urban Forest Buffer 0 acres Shoreline Protection 0 0 Linear Feet
Soil Conservation & Water Quality
Urban Forest Planting 0 acres Plans 10,758 80,000 Acres/Year
Urban Nutrient Management Plan 0 acres Tree Planting 0 72 Acres
Urban Shoreline Management 0 feet land R 35 450 Acres
Wet Extended Detention 3 acres * Percent of all animals within county
** MDA Regulatory Requirement
Notes:

In Pl MS4 jurisdictions, an additional 10% treatment goal was added on top of the Financial Assurance Plan scenario provided.
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ounty Phase Il WIP Goals Summar

Disclaimer: This summary represents a planning document created by the State of Maryland and does not represent 2 legal requiremnent for the Phase Il Watershed Implementation Plan

Implementation of strategies and BMPs identified in this document are based on available funding and locad staff resources . The inf in this hondowt is for 9 P only!
MONTGOMERY i
800,000 +
700,000 -+
2025Nitrogen
Sector ST 600,000 +
Reduction Goal
Agriculture -81,876 500,000 +
Urban' -581 400,000
Natural® -31,377
b 300,000
Septic -2,390
200,000 -+
Total Reduction -116,225
100,000 +
0 +— - - - —
Agriculture Urban Natural Septic Wastewater
Wastewater 845,855 2017 Load 2025 Target
Notes:

1. Thes goal was built using impervious surface treatment strategies identified in the county’s MSE Financial Assurance Plan for meeting current Phase | M54 pormit requirements, with some
assumptions made by MDE. This is 3 conservative stimate of county goals for the Pitl Wip.

2. Reductions in the "Natural” Load Source sector can be attributable to urban and Agricultural Stream Restoration

3. These reductions were built using septic data provided in the 2017 Annual Progress scenario from County and Bay R Fund (BRF} datab They use past performance to predict 3
potential opportunity for implementation efforts in the future.

4 Soctor targots for wastewater are expressed in overall loads that need to be maintained, not reductions, because of the accounting & planning mechanisms used in MDE's 2025 Strategy
5. This goal was bullt using a State septic strategy, using BRF trends. In some counties this may be augmented with local goals

Septic Strategy’ Unit Measure
Septic Connections 394 systems
Septic Denitrification 256 systems
{Septic Tank Pumpout 2000 systems
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Urban BMP Strategy Unit Measure Agriculture BMP Strategy Pl WIP BMPs 2025 Goal Unit
[Abandon Mine Reclimation 0 acres Ag Drainage Management 0 0 Acres Treated
|BioSwale 0 acres Alternative Crops 0 0 Acres
Dry Detention Ponds & Hydrodynami
Structures 0 acres Animal Waste Management - Dairy 0 100 Percent*
Animal Waste Management - Other
Dry Extended Detention Ponds 595  acres Livestock 0 55 Percent*
|Erosion and Sediment Control 0 acres Animal Waste Management - Poultry 0 0 Percent*
Impervious Surface Reduction 0 acres Barnyard Runoff Control 7 33 Acres
Permeable Pavement 0 acres Cover Crop - Commodity 4,065 4,065 Acres/Year
Runoff Reduction a acre-feet Cover Crop - Traditional 17,000 17,000 Acres/Year
Runoff Reduction 38 acres Ditch Filters (Phosphorus Sorbing) 0 0 Acres
Runoff Reduction 19 impervious acres |Forest Buffers 74 500 Acres
Storm Drain Cleaning 0 Ibs tn Grass Buffers 41 234 Acres
Storm Drain Cleaning 0 Ibs tp Horse Pasture Management 109 268 Acres
Land Conversion (Cropland to Aivas
|Storm Drain Cleaning 0 Ibs tss Hay/Pasture) 97 250
Stormwater Treatment 155  acre-feet Land Retire (Open Space) 16 700 Acres
Stormwater Treatment 3,909 acres Livestock Exclusion 0 90 Percent**
Stormwater Treatment 1,954 impervious acres |Loafing Lot Management 4 4 Acres
Stream Restoration Urban 0 feet Mortality Management 0 0 Percent*
Street Sweeping 1,409 acres Non-Urban Stream Restoration 0 0 Linear Feet
Tree Planting 108  acres Prescribed Grazing 7 800 Acres
Urban Forest Buffer 0 acres Shoreline Protection 0 0 Linear Feet
Soil Conservation & Water Quality
Urban Forest Planting 0 acres Plans 36,000 36,000 Acres/Year
Urban Nutrient Management Plan 0 acres Tree Planting 0 97 Acres
Urban Shoreline Management 0 feet Wetland Restoration 0 0 Acres
Wet Extended Detention 455  acres * Percent of all animals within county
** MDA Regulatory Requirement
Notes:
In Pl MS4 jurisdictions, an additional 10% treatment goal was added on top of the Financial Assurance Plan scenario provided.
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