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Forward

This document summarizes completed, proposed, and potential restoration strategies to meet local
and Chesapeake Bay Total Maximum Daily Load (TMDL) requirements associated with the urban
wasteload allocation (WLA) for watersheds within Carroll County, Maryland. This document is
an ongoing, iterative process that will be updated as needed to track implementation of structural
and nonstructural projects, alternative Best Management Practices (BMPs), and program
enhancements that assist in meeting Environmental Protection Agency (EPA) approved TMDL
stormwater WLAs. Updates will evaluate the success of Carroll County’s watershed restoration
efforts and document progress towards meeting approved stormwater WLAs. Some of the
strategies presented in this document are considered “potential,” and additional assessments will
be required before any project is considered final or approved.



Carroll County TMDL Stormwater Implementation Plan

Table of Contents
FOTWATA ..ottt et st b et a e bt et et et e e es e bt enbeeaee e i
L. INEEOAUCTION ...ttt ettt et e et e e et e saee e 1
A. Regulatory Setting and REqUITEMENtS ...........cccueevuieriieiiieiieeiienie e 1
1. Use Class Designations and Water Quality Standards ...........cccceeveveeeiieeennnnnn. 1
2. Total Maximum Daily Loads .........cccoeoiiiiiiiieniieiecieeeee e
II. Restoration Plan Development ...........ccueviiiiieiiieeieeeeeete e e 6
A, Watershed ASSESSIMENLS ....c..eeuiriieriirieriieieeie ettt 6
B. Restoration Planning TImMeElNe .........cccccovieeiiieiiiieeieccee e 7
C. PUDIiC PartiCIPation ........cccueevieeiieiieeieeieeeie ettt ettt e eaeesteeeseesaeeesseensaesnsaens 7
III. Carroll County TMDL Watersheds ........c.ccoeiiiriiniiiiiniiiiieececeneeseee e 9
AL LIDErty RESEIVOIT ..ccuviiiiiiiieciieciiece ettt et eebeessaeeaseeas 9
l. Liberty Watershed Water Quality Standards..........cccccoceeviiiiniininnininenncs 10
2. Liberty Watershed SW-WLA TMDLS .......cccccoviiiiiiiniieiienieeieecie e 10
B.  Prettyboy RESETVOIL ....c..ooiiiiiieiiieiiee et 11
1. Prettyboy Watershed Water Quality Standards............cccoeveveevieniieciieniennnnn, 12
2. Prettyboy Watershed SW-WLA TMDLS ........coceviriiiniiniiiinieneeiceceeees 12
C.  Loch Raven RESEIVOIT......ccutiriiiiiiieiieiieeiieie ettt 13
1. Loch Raven Watershed Water Quality Standards ..........ccccoceveineniininennncns 14
2. Loch Raven SW-WLA TMDLS ......ccooiiiiiiiiiieiieeieeeeeeeeeeee e 14
D. Upper Monocacy River Watershed...........ccocoeviiiiiiniiniiiiiieeeeee e 15
1. Upper Monocacy Watershed Water Quality Standards............cccceevveeennennnne. 16
2. Upper Monocacy SW-WLA TMDLS ......ccccceeiiiiiniiiiiieiieeeeeee e 16
E. Lower Monocacy River Watershed ...........ccccoeevieeniiiiiniiiiieceeeee e 17
1. Lower Monocacy Watershed Water Quality Standards ...........cccceeeeienieninn. 18
2. Lower Monocacy SW-WLA TMDLS.......ccccceeviiiriiiieniieeeiieeeee e 18
F. Double Pipe Creek Watershed ...........cccoevieeiiiiiiniieiicieeceee e 19
1. Double Pipe Creek Watershed Water Quality Standards ...........ccceeveuveenneen. 20
2. Double Pipe Creek SW-WLA TMDLS .....ccccooiiiiiiiiiiieiieieeieeie e 20
G. Baltimore Harbor (South Branch Patapsco) .......cccccveeviieniiieniiiecieeee e, 21
1. Baltimore Harbor (S. Branch Patasco) Watershed Water Quality Standards. 22
2. Baltimore Harbor (S. Branch Patasco) SW-WLA TMDLs......cccccoceeviennn. 22

il



<

TOommoOO0® >

TOommO0w®

S
© >

VIL

NS kD=

Carroll County TMDL Stormwater Implementation Plan

Programmatic INTHAtIVES .......eeecuiiieiiieciieeciee et e e e saae e enaee e
Public Outreach and EAUCAtion.............coceevuiiiiniiiiiiiiiieececeeeescee e 23
Stormwater Management ...........ccuveeeeriuiiieereiiiee e e eeeeee e e e e e e ee e e 23
Water Resource Protection EaSements ...........coceevveeienienienienienieniesceienienieeens 24
RUTal LeGACY AT@AS....ccuvieeiiieeiiieeiie e ettt e eteeeetee et e et eesaee e eveeesaveeenseesnseesnnneas 26
Water Resources Coordination Council..........coceeveeienieninienienenienceicsieneeens 28
Carroll County NPDES MS4 Team........cccceeeiuiieeiiieeiieeeiie et 28
Environmental Advisory Council (EAC)........ccceviieiieiiiiiieeieeeieeeee e 28
Monocacy River Board...........ccuiieiiieiiiicieeceeee e 29
Restoration Implementation...........c.cccieeiieriienieeniieeie et see e ere e eee
Stormwater Management Facilities ..........ccoceeviriiriiiiniinieiinieecceeceee e 30
Storm Drain OULfallS........cocueeuieiiiiiiiieeeeeeee e 31
Tree Planting and Reforestation...........coceeiiiiiieiiiiiieniceeeeeee e 31
Stream ReSTOTAtION. ......cevuiiiiieiiieiieiceieee ettt 31
Streambank Regeneration ...........coccoeeveriiriiiiniiniieece e 32
Road Maintenance Projects...........ccceeiieriiieiieiieeieenie et 33
SEPLIC SYSTEIMS ..ottt ettt st 33
Bacteria Load RedUCHION. ..........oiiiiiiiiiiieiiciececeeeeee e 34
Restoration Progress: FY2024 ......co.ooiiiiiiiiiiiiieeeeeeeeeeeeee ettt
TMDL COMPIANCE......eeieiiiiieiiieeiiieesiee ettt eteeeereeeeaee e eesereeeareesnseeens 35
Watershed MOdEING ......cc.covuiiiiriiiiiiiiecieee e 35
Liberty Reservoir Watershed Progress .........coocveeecieevciieinieeeniieeiee e, 37
Prettyboy Reservoir Watershed Progress ........c.ccooevvveviivenicniinenncnicneenns 39
Loch Raven Reservoir Watershed ............coooeiviiiiiiniiiiiiiniiiieeiciceeceee 40
Upper Monocacy River Watershed ..........cooccooviiiiiiiiiiiiiiieieeeeeee 41
Lower Monocacy River Watershed...........cccoeeviieniiiiniiiinieceecee e, 43
Double Pipe Creek Watershed..........coccoeeviiiiniiiiiiiniiiiiicceececeees 44
Baltimore Harbor (South Branch Patapsco River) Watershed........................ 46
Chesapeake Bay RestOration............ccuieriieiiiiniieeiieiie et s
PurpoSe and SCOPE .....ccvvieeiiieeeeeeee e e 48
Back@round .........c.oooiioiiiiiiie e et 48
Water Quality Standards and Designated UsSes .........cccceevevveerieeenieeeeveeenneen. 48
River Segment LOCAtIONS ........coouiiiiiiiiieiieeieeiteeie et s 51



Carroll County TMDL Stormwater Implementation Plan

1. Gunpowder RIVEr SEZMENt ........ccceieiiiieiiieeiiie et 51

2. Patapsco RIVEr SEZMENTt .......c.cocoviiiiiiiiiiieciieie e 51

3. Potomac River SEZment ..........cceeecvieeiiieeiieee e 51

D. Chesapeake Bay Restoration Progress.........c.eeeeevcieerieeiieneeeiiienie e 53
VIII. TMDL Benchmarks .........ccc.ooriiiiiiiiiiiee ettt e 63
RETETEICES ...ttt sttt et b et st sbe et ea e bt et s e e nbe et 65

Figures
Figure 1: Carroll County 8-Digit Watersheds...........cceoerieriiiiniiniiieeeeeeeee e 3
Figure 2: Designated Use Classes for Streams of Carroll County..........cccceeveeeiiieniiiiienieeieenen. 4
Figure 3: Liberty Reservoir 8-Digit Watershed Map.........ccccocevieviiiiinienieiineeeeeeee 9
Figure 4: Prettyboy Reservoir 8-Digit Watershed Map..........ccoocveiiiiiiiiiiiiiiiceee e 11
Figure 5: Loch Raven Reservoir 8-Digit Watershed Map .........cccecueveeririinieninienieiceieeeee 13
Figure 6: Upper Monocacy River 8-Digit Watershed.............ccoocieiiiiiiiiiiiiiiiceeee 15
Figure 7: Lower Monocacy River 8-Digit Watershed Map..........cccooeeviriiiniininenieceieeeee 17
Figure 8: Double Pipe Creek 8-Digit Watershed Map.........coccevviieiiiniiiiniiiiienieeceeeee 19
Figure 9: Baltimore Harbor (South Branch Patapsco River) 8-Digit Watershed Map............... 21
Figure 10: Carroll County Floodplain and Water Resource Protection Easements.................... 25
Figure 11: Carroll County Rural Legacy AT€as........ccccceeviieeiieeeiiieeiiieeieeeiee e e 27
Figure 12: Liberty Watershed Restoration Progress for Total Phosphorus...........ccccccevienennnens 38
Figure 13: Liberty Watershed Restoration Progress for Total Suspended Solids ...................... 38
Figure 14: Prettyboy Reservoir Restoration Progress for Total Phosphorus...........ccccceceeneenens 39
Figure 15: Loch Raven Reservoir Restoration Progress for Total Phosphorus...........ccccuece....... 40
Figure 16: Upper Monocacy River Restoration Progress for Total Phosphorus ..........c..ccc.c..... 42
Figure 17: Upper Monocacy River Restoration Progress for Total Suspended Solids............... 42
Figure 18: Lower Monocacy River Restoration Progress for Total Phosphorus..........c..ccc.c..... 43
Figure 19: Double Pipe Creek Restoration Progress for Total Phosphorus.............cccceeieenienn 45
Figure 20: Double Pipe Creek Restoration Progress for Total Suspended Solids........c...c......... 45
Figure 21: Baltimore Harbor (South Branch Patapsco River) Restoration Progress for
Total PROSPROTUS .....ooiiieiiiiiieiiece et e 47
Figure 22: Baltimore Harbor (South Branch Patapsco River) Restoration Progress for

TOtAl NTETOZEI ...ttt ettt ettt et ettt e st e et e seaeenbeesaeeenseennnas 47
Figure 23: Chesapeake Bay Tidal Water Designated Use Zones ..........cccceevveenieiieeniennieennenne 49

v



Carroll County TMDL Stormwater Implementation Plan

Figure 24: Chesapeake Bay River Segments of Maryland..........ccccooovveeiiieniiienciecie e, 52
Figure 25: Patapsco River Segment — South Branch Patapsco Restoration Progress for TP .....55
Figure 26: Patapsco River Segment — South Branch Patapsco Restoration Progress for TN.....55
Figure 27: Potomac River Segment — Double Pipe Creek Restoration Progress for TP ............ 57
Figure 28: Potomac River Segment — Double Pipe Creek Restoration Progress for TN ........... 57
Figure 29: Potomac River Segment — Upper Monocacy River Restoration Progress for TP.....58
Figure 30: Potomac River Segment — Upper Monocacy River Restoration Progress for TN ....58
Figure 31: Potomac River Segment — Lower Monocacy River Restoration Progress for TP ....59
Figure 32: Potomac River Segment — Lower Monocacy River Restoration Progress for TN....59
Figure 33: Gunpowder River Segment — Loch Raven Restoration Progress for TP .................. 61
Figure 34: Gunpowder River Segment — Loch Raven Restoration Progress for TN.................. 61
Figure 35: Gunpowder River Segment — Prettyboy Reservoir Restoration Progress for TP......62
Figure 36: Gunpowder River Segment — Prettyboy Reservoir Restoration Progress for TN .....62
Tables
Table 1: Maryland Designated USES .........cccuieeiieruieiiiieiieiiiieeieeereeseeeieesiee v eseaesveesseesseessnesnseens 2
Table 2: Stream Corridor Assessments (SCAs) by Watershed...........cccoeeeeiiiiiiiniiiniiiiienice, 7
Table 3: Liberty Reservoir 8-digit Watershed Bacteria TMDL..........c.ccccevviieviienieeiieeieeieee. 10
Table 4: Liberty Reservoir 8-digit Watershed Phosphorus TMDL ........c..cccceoiniininninicnennns 10
Table 5: Liberty Reservoir 8-digit Watershed Sediment TMDL..........cccccevviiiiiniiiinieeiiee e, 10
Table 6: Prettyboy Reservoir 8-digit Watershed Bacteria TMDL..........cccccooveviiniininiincnennns 12
Table 7: Prettyboy Reservoir 8-digit Watershed Phosphorus TMDL ...........cccccoiiiiiniinnnnnn. 12
Table 8: Loch Raven Reservoir 8-digit Watershed Bacteria TMDL ..........cccccceeieniiiiniineenns 14
Table 9: Loch Raven Reservoir 8-digit Watershed Phosphorus TMDL...........cccccevevivinieennneen. 14
Table 10: Upper Monocacy River 8-digit Watershed Bacteria TMDL .........cccccoceviiiiniinennens 16
Table 11: Upper Monocacy River 8-digit Watershed Phosphorus TMDL............ccoccoevieiennn. 16
Table 12: Upper Monocacy River 8-digit Watershed Sediment TMDL ...........cccccoceeviniininnns 16
Table 13: Lower Monocacy River 8-digit Watershed Bacteria TMDL............ccoceiiiiniinneenen. 18
Table 14: Lower Monocacy River 8-digit Watershed Phosphorus TMDL ..........c.ccceviieneennen. 18
Table 15: Double Pipe Creek 8-digit Watershed Bacteria TMDL ..........ccccooeviveviieiiiieeiieeeen. 20
Table 16: Double Pipe Creek 8-digit Watershed Phosphorus TMDL ...........ccccoooeviiiinieneennens 20
Table 17: Double Pipe Creek 8-digit Watershed Sediment TMDL............cccccevviiiiiieeenieeenneen. 20
Table 18: Baltimore Harbor (South Branch Patapsco) Watershed Phosphorus TMDL ............. 22

\%



Table 19:
Table 20:

Table 21:
Table 22:
Table 23:

Table 24:
Table 25:

Table 26:

Table 27:
Table 28:

Table 29:
Table 30:
Table 31:

Table 32:
Table 33:

Carroll County TMDL Stormwater Implementation Plan

Baltimore Harbor (South Branch Patapsco) Watershed Nitrogen TMDL.................. 22
Total Phosphorus and Total Suspended Solids Load Reductions in the Liberty
Reservoir WaterShed .........c.ooiiiiiiiiiieie e e 37
Total Phosphorus Load Reduction in the Prettyboy Reservoir Watershed ................ 39
Total Phosphorus Load Reduction in the Loch Raven Reservoir Watershed ............ 40
Total Phosphorus and Total Suspended Solids Load Reductions in the Upper
Monocacy WaterShed .........ccviieiiieiee e e 41
Total Phosphorus Load Reduction in the Lower Monocacy Watershed..................... 43
Total Phosphorus and Total Suspended Solids Load Reductions in the Double

Pipe Creek WaterShed ........c.oooviiiiiiiiieieecce e 44
Total Phosphorus and Total Nitrogen Load Reductions in the Baltimore Harbor
(South Branch Patapsco River) Watershed ..........cccooceeviiniieiienciieiecicceeeeeeeeee, 46
Chesapeake Bay Designated USES .........coceevuerieriiiiiiiiinieieiieniecieeecee e 50

Chesapeake Bay Delivery Factors for Carroll County Land-River Segments by
HUC-8 WaterShed .......coviiiieiiieie e s 53

Carroll County Bay TMDL Restoration Progress for the Patapsco River Segment...54
Carroll County Bay TMDL Restoration Progress for the Potomac River Segment...56
Carroll County Bay TMDL Restoration Progress for the Gunpowder River

N 17041015 1L TSRS 60
Local TMDL Benchmarks for Carroll County Watersheds ..........cccccoceevericniincnnnene 63
Chesapeake Bay TMDL Benchmarks for Carroll County Watersheds....................... 64

Vi



Carroll County TMDL Stormwater Implementation Plan

Page intentionally left blank

vii



Carroll County TMDL Stormwater Implementation Plan

I. Introduction

The Carroll County Bureau of Resource Management (BRM) has initiated watershed restoration
planning to address the developed and approved watershed TMDL Wasteload Allocations (WLAs)
within the County, as required by the National Pollutant Discharge Elimination System (NPDES)
Municipal Separate Storm Sewer System (MS4) permit. As co-permittees of the MS4 permit, the
eight incorporated municipalities within the County also participate as stakeholders in this
planning process. This includes the Towns of Manchester, Hampstead, New Windsor, Union
Bridge, Mount Airy, and Sykesville, as well as the Cities of Westminster and Taneytown.

This document presents restoration strategies that are proposed to meet watershed-specific water
quality standards through associated TMDL WLAs for developed source types for Carroll County.
This TMDL Stormwater Restoration Plan establishes a reporting framework for project tracking,
monitoring, and reporting, and was developed to meet the restoration plan requirement designated
in the County’s NPDES MS4 Permit (Section IV.E.). Figure 1 below depicts the nine 8-digit
watersheds within Carroll County.

A. Regulatory Setting and Requirements

Maryland water quality standards have been adopted to align with the Federal Clean Water Act’s
objective to “restore and maintain the chemical, physical, and biological integrity of the Nation’s
waters.” Individual standards are established to support the beneficial uses of water bodies such
as fishing, aquatic life, drinking water supply, boating, and water contact recreation, as well as
terrestrial wildlife that depend on water.

1. Use Class Designations and Water Quality Standards

All bodies of water, including streams within Maryland and all other states, are each assigned a
designated use. Maryland’s designated water uses are identified in the Code of Maryland
Regulations (COMAR) 26.08.02.08. The designated use of a water body refers to its anticipated
use and defines any protections necessary to sustain aquatic life there. Water quality standards
refer to the criteria required to meet the designated use of a water body. A listing of Maryland’s
designated water uses are as follows:

e Use I: Water contact recreation, and protection of nontidal warm water aquatic life.

e Use II: Support of estuarine and marine aquatic life and shellfish harvesting (not all
subcategories apply to each tidal water segment)

0 Shellfish harvesting subcategory
0 Seasonal migratory fish spawning and nursery subcategory (Chesapeake Bay only)

0 Seasonal shallow-water submerged aquatic vegetation subcategory (Chesapeake
Bay only)

Open-water fish and shellfish subcategory (Chesapeake Bay only)
Seasonal deep-water fish and shellfish subcategory (Chesapeake Bay only)

Seasonal deep-channel refuge use (Chesapeake Bay only)
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e Use III: Nontidal cold water — usually considered natural trout waters
e Use IV: Recreational trout waters — waters are stocked with trout

If the letter “P” follows the use class listing, that particular stream has been designated as a public
water supply. The designated use and applicable use classes can be found in Table 1. Figure 2
below shows the locations of streams within the County and their various designated use classes,
which include I, I-P, III, III-P, IV, and IV-P.

Table 1: Maryland Designated Uses
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Figure 1: Carroll County 8-Digit Watersheds
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Figure 2: Designated Use Classes for Streams of Carroll County

2. Total Maximum Daily Loads

A TMDL establishes the maximum amount of an impairing substance or stressor that a waterbody
can assimilate and still meet water quality standards (WQS). TMDLs are based on the relationship
between pollution sources and in-stream water quality conditions. TMDLs calculate pollution
contributions from the entire watershed and then allocate reduction requirements to the various
contributing sources. Within the 8-digit watersheds, these allocations are divided among counties
and municipalities and then further divided among sources, including agriculture, wastewater, and
stormwater. As the County and each of the municipalities have joined as co-permittees on one

4
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MS4 permit this restoration plan provides joint requirements, strategies, and progress for reducing
TMDL loadings associated with the stormwater WLAs.

The County’s NPDES MS4 permit requires that a restoration plan for each EPA-approved
stormwater WLA be submitted to MDE for approval. Any subsequent TMDL WLA approved by
the EPA is required to be addressed in a restoration plan within one year of EPA approval.

The objective of Maryland’s nutrient and sediment TMDLs and their associated implementation
plans is to ensure that watershed nutrient and sediment loads are at a level to support aquatic life.
Currently in Maryland, there are no specific numeric criteria that quantify the impact of sediment
or nutrients on the aquatic life of nontidal streams. MDE’s Biological Stressor Identification
(BSID) methodology is applied to determine and monitor whether aquatic life is impacted by
elevated nutrient and sediment loads.

In addition to nutrient and sediment TMDLs, Attachment B of the County’s MS4 permit includes
TMDLs for mercury. Based on MDE’s Guidance for Developing a Stormwater Wasteload
Allocation Implementation Plan for Mercury Total Maximum Daily Loads (2014), atmospheric
deposition is the major loading source to mercury-impaired waters in Maryland, primarily
originating from power plants. While urban stormwater conveyance systems transport the
atmospherically deposited mercury downstream, the impervious surfaces and conveyance systems
are not the source. For this reason, the guidance document indicates that the majority of TMDL-
required mercury load reductions are expected to occur at the state and federal level.

The list of EPA-approved TMDLs for Carroll County also includes bacteria. The bacteria TMDL
is calculated and broken down into four main sources: human, domestic pet, livestock, and
wildlife. While the County recognizes a need for bacteria reductions across all sources, the focus
will be on the reduction of human-related sources associated with the stormwater (SW) WLA.
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II. Restoration Plan Development

Of the nine 8-digit watersheds in Carroll County (Figure 1), seven watersheds have an associated
TMDL WLA for developed source types. The seven watersheds with an approved TMDL are:
Prettyboy Reservoir, Liberty Reservoir, Loch Raven Reservoir, Lower Monocacy River, Upper
Monocacy River, Double Pipe Creek, and South Branch Patapsco River (Baltimore Harbor). The
restoration planning process focuses on addressing these impairments through the implementation
of water quality improvement projects.

A. Watershed Assessments

Watershed assessments were completed for each of the nine watersheds within Carroll County.
Each assessment was done at the 8-digit level and further divided down to the 12-digit level for
subwatershed analyses. Each watershed assessment consisted of a stream corridor assessment
(SCA) and a characterization plan.

The County conducted SCAs in accordance with the Stream Corridor Assessment Survey
Protocols, developed in 2001 by the Maryland DNR Watershed Restoration Division. Assessments
were performed between January and March, in the years assessed, by County staff through
cooperation with private landowners and municipalities. Landowner permission for access to
stream corridors was obtained through a mailing detailing the purpose and timing of the assessment
with a return response postcard. The County received permission to assess 786 of the 1,464 stream
miles, or approximately 54% of all stream miles within the County (Table 2).

During each SCA, field teams collected information related to eroded streambanks, channel
alterations, exposed utility pipes, drainage pipe outfalls, fish barriers, inadequate streamside
buffers, trash dumps, and construction activities that were in or near the stream. Any unusual
conditions were also noted. Each impairment was then ranked on a scale of one to five in relation
to the impairment’s severity, accessibility, and correctability. The goal of the numeric ranking
was to identify and classify current impairments within the watershed to assist in prioritizing
locations for restoration implementation.

In addition to the on-the-ground field assessments, County staff also conducted a desktop analysis
of each of the nine 8-digit watersheds in a characterization plan. Each watershed’s characterization
plan described the unique background of the watershed, including the natural and anthropogenic
characteristics of the watershed, and any water quality and living resource data that had been
collected there.
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Table 2: Stream Corridor Assessments (SCAs) by Watershed

1 ()
8-Digit Watershed Major Basin (O 1 Amessed | Miles | Assessed

Prettyboy Gunpowder 2011 80 97 82%
Liberty Patapsco 2012 255 458 56%
South Branch Patapsco | Patapsco 2013 156 218 72%
Lower N. Branch Patapsco 2014 6 6 100%
Lower Monocacy Monocacy/Potomac 2014 10 23 43%
Conewago Creek Susquehanna 2014 11 18 61%
Upper Monocacy Monocacy/Potomac 2015 71 128 55%
Double Pipe Monocacy/Potomac 2016 266 514 52%
Loch Raven Gunpowder 2016 2 3 66%

Total: 786 1,464 54%

B. Restoration Planning Timeline

Watershed restoration plans for the seven watersheds with approved TMDLs were first sent to
MDE for review in August of 2016. In addition to the restoration plans, this submission also
included watershed characterizations and SCA summaries for each watershed. The SCAs assisted
in the restoration planning process, focusing on impacts and findings documented during the
assessments.

In September 2017, the County received written comments from the Sediment, Stormwater, and
Dam Safety Program and the Water and Science Administration at MDE, highlighting various
points and deficiencies related to the submitted restoration plans. Following another review of the
restoration plans by MDE’s Integrated Water Planning Program (IWPP) in 2018, the County
revised the seven watershed restoration plans and began releasing them for public comment in
October of 2019.

C. Public Participation

As part of the watershed restoration efforts, Carroll County solicited input from the public
regarding development of the County’s TMDL restoration plans. Public involvement occurred
following interim submissions of the restoration plans to MDE, which provided feedback and
subsequent revisions to the plans. Interim submissions to MDE included Watershed
Characterizations, Stream Corridor Assessment summaries, and Watershed Restoration Plans for
the seven 8-digit watersheds in Carroll County with an approved TMDL WLA for developed
source types.

Following two rounds of review by MDE, the County began releasing the restoration plans for
public comment in the fall of 2019. Notice of this release was sent to the Carroll County Times
on September 26, 2019, and posted on the Carroll County webpage. Hard copies of the plans were
made available for review and comment at the BRM, and digital versions were posted on the
Bureau’s webpage to allow for submission of electronic comments.
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The Watershed Restoration Plans were released for 30-day public comment in a staggered method
beginning on October 1, 2019. Upper and Lower Monocacy Watersheds were open for public
comment from October 1 to October 30, Prettyboy and Loch Raven Watersheds were open for
public comment from October 14 to November 14, and Double Pipe Creek and Liberty Watersheds
were open for public comment from October 28 to November 28.

The County received extremely limited feedback from the public related to the seven restoration
plans. Feedback from the public was incorporated into the restoration plans prior to the final
submission to MDE in December of 2019, and a discussion of the feedback and its applicability to
the restoration plans were provided in the County’s 2019 MS4 Annual Report.

In May 2020, the County received correspondence from MDE that all watershed restoration plans
were approved, as they met the required technical aspects and included all necessary watershed
planning components.
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I11. _Carroll County TMDL Watersheds

A. Liberty Reservoir

The Carroll County portion of the Liberty Reservoir Watershed is located along the eastern part of
the County, and consists of seventeen 12-digit subwatersheds that cover a total land area of 87,249
acres. The watershed is within the Patapsco River Basin, part of the Piedmont physiographic

province of Maryland. Figure 3 depicts the location of the Liberty Reservoir Watershed and its
streams, symbolized by use class.

Figure 3: Liberty Reservoir 8-Digit Watershed Map

9
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1. Liberty Watershed Water Quality Standards

The Liberty Reservoir Watershed within Carroll County consists of streams with a variety of
designated uses, ranging from Use I (non-tidal warm water) to Use IV-P (recreational trout waters
and public water supply). The Liberty Reservoir Watershed was placed on Maryland’s 303(d) list
of impaired waters for bacteria in 2002; a TMDL for bacteria was developed and approved in
December of 2009. MDE identified Liberty Reservoir on the State’s 2010 Integrated Report as
impaired by sediments - sedimentation/siltation (1996) and nutrients - phosphorus (1996). A
TMDL for phosphorus and sediment was developed and approved in May of 2014.

2. Liberty Watershed SW-WLA TMDLs

The current estimated stormwater baseline load for phosphorus within the Carroll County portion
of the Liberty Reservoir Watershed was derived from the MDE TMDL Data Center. Table 3
outlines the bacteria baseline, TMDL, and required percent reduction for jurisdictions within the
Liberty Reservoir Watershed. The phosphorus baseline, TMDL, and required percent reduction
are shown in Table 4. The sediment baseline, TMDL, and required percent reduction are listed in

Table 5.

Table 3: Liberty Reservoir 8-digit Watershed Bacteria TMDL

Liberty Reservoir Watershed Percent
Jurisdiction Baseline TMDL Reduc.tion
(billion MPN/yr) | (billion MPN/yr) Required
Carroll County 67,250 7,263 89.2%
Municipalities 19,102 2,063 89.2%
Total 86,352 9,326 89.2%

Table 4: Liberty Reservoir 8-digit Watershed Phosphorus TMDL

Jurisdiction Baseline TMDL Percent Reduction
(Ibs/yr) (Ibs/yr) Required
Carroll County 12,204 6,102 50%
Municipalities 1,685 893 47%
Total 13,889 6,995 50%

Table 5: Liberty Reservoir 8-digit Watershed Sediment TMDL

Jurisdiction Baseline TMDL Percent Reduction
(tons/yr) (tons/yr) Required
Carroll County 4,016 2,530 37%
Municipalities 614 350 43%
Total 4,630 2,880 38%

10
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B. Prettyboy Reservoir

The Carroll County portion of the Prettyboy Reservoir Watershed is located in the northeast corner
of the County, and consists of five 12-digit subwatersheds that cover a total land area of 21,025
acres. The watershed is within the Gunpowder River Basin, part of the Piedmont physiographic
province of Maryland. Figure 4 depicts the location of the Prettyboy Reservoir Watershed and its
streams, symbolized by use class.

Figure 4: Prettyboy Reservoir Watershed 8-Digit Watershed Map

11



Carroll County TMDL Stormwater Implementation Plan

1. Prettyboy Watershed Water Quality Standards

The entire portion of the Prettyboy watershed within Carroll County is designated as Use III-P
(Non-tidal Cold Water and Public Water Supply). The Prettyboy Reservoir Watershed was placed
on Maryland’s 303(d) list of impaired waters for nutrients in 1996 and for bacteria in 2002. A
TMDL for phosphorus was developed and approved in March of 2007, and a subsequent TMDL
for bacteria was developed and approved in October of 2009.

2. Prettyboy Watershed SW-WLA TMDLs

The estimated stormwater baseline loads in the Carroll County portion of the Prettyboy Reservoir
Watershed were derived from the MDE TMDL Data Center. These stormwater WLAs are an
aggregate of the municipal and industrial stormwater, including the loads from construction
activity. Table 6 lists the bacteria stormwater WLA baseline, TMDL, and required percent
reduction for jurisdictions within the Prettyboy Reservoir Watershed. The phosphorus stormwater
WLA baseline, TMDL, and required percent reduction for phosphorus within the Prettyboy
Watershed is listed in Table 7.

Table 6: Prettyboy Reservoir 8-digit Watershed Bacteria TMDL

Prettyboy Reservoir Watershed Percent
Jurisdiction Bris i AL, Reduc.tion
(billion MPN/yr) | (billion MPN/yr) Required
Carroll County' N/A N/A N/A
Muncipalities 37,268 5,650 84.8
Total 37,268 5,650 84.8%

! There is no stormwater WLA for the County, as the Prettyboy Reservoir watershed is essentially outside
the reach of the County’s stormwater system management plan. The predominate zoning and land use in
the watershed is agriculture and, as such, it is not served by an organized storm sewer system. There is one
area of urban development in the Prettyboy Watershed, represented by the incorporated Towns of
Manchester and Hampstead (MDE, 2008).

Table 7: Prettyboy Reservoir 8-digit Watershed Phosphorus TMDL

Jurisdiction Baseline TMDL Percent Reduction
(Ibs/yr) (Ibs/yr) Required
Carroll County 1,843 1,572 15%
Total 1,843 1,572 15%
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C. Loch Raven Reservoir

The Carroll County portion of the Loch Raven Reservoir Watershed is located in the northeast
corner of the County, and covers a total land area of 592 acres. The watershed is within the
Gunpowder River Basin, part of the Piedmont physiographic province of Maryland. Figure 5
depicts the location of the Loch Raven Reservoir Watershed and its streams, symbolized by use
class.

Figure 5: Loch Raven Reservoir 8-Digit Watershed Map
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1. Loch Raven Watershed Water Quality Standards

The entire portion of the Loch Raven watershed within Carroll County is designated as Use III-P
(Non-tidal Cold Water and Public Water Supply). The Loch Raven Reservoir Watershed was
placed on Maryland’s 303(d) list of impaired waters for nutrients and sediments in 1996. A TMDL

for phosphorus and sediment was developed and approved in March of 2007.

2. Loch Raven SW-WLA TMDLs

The estimated stormwater baseline loads in the Carroll County portion of the Loch Raven
Reservoir Watershed were derived from the MDE TMDL Data Center.
bacteria baseline, TMDL, and required percent reductions for jurisdictions within the Loch Raven
Watershed. The phosphorus stormwater baseline, TMDL, and required percent reduction within

the Loch Raven Reservoir Watershed is listed in Table 9.

Table 8: Loch Raven Reservoir 8-digit Watershed Bacteria TMDL

Table 8 outlines the

Loch Raven Reservoir Watershed Percent
Jurisdiction Baseline TMDL Reduc.tion
(billion MPN/yr) | (billion MPN/yr) Required
Carroll County 426 21 95%
Municipalities 4,714 104 98%
Total 5,140 125 98%

Table 9: Loch Raven Reservoir 8-digit Watershed Phosphorus TMDL

Jurisdiction Baseline TMDL Percent Reduction
(Ibs/yr) (Ibs/yr) Required
Carroll County 472 401 15%
Total 472 401 15%
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D. Upper Monocacy River Watershed

The Monocacy River is a free-flowing stream that originates in Pennsylvania and flows 58 miles
within Maryland, where it finally empties into the Potomac River. The Carroll County portion of
the Upper Monocacy River Watershed is located in the northwest corner of the County, and
consists of eight 12-digit subwatersheds that cover a total land area of 27,123 acres. The watershed
is within the Potomac River Basin, part of the Piedmont physiographic province of Maryland.
Figure 6 depicts the location of the Upper Monocacy Watershed and its streams, symbolized by
use class.

Figure 6: Upper Monocacy River 8-Digit Watershed Map
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1. Upper Monocacy Watershed Water Quality Standards

The entire portion of the Upper Monocacy River watershed within Carroll County is designated as
Use IV-P (Water Contact Recreation, Protection of Aquatic Life, Recreational Trout Waters, and
Public Water Supply). The Upper Monocacy River watershed was placed on Maryland’s 303(d)
list of impaired waters for nutrients and sediments in 1996 and fecal bacteria in 2002. TMDLs
for both Total Suspended Sediments (TSS) and bacteria were developed and approved in
December of 2009. A TMDL for phosphorus was developed and approved in May of 2013.

2. Upper Monocacy SW-WLA TMDLs

The estimated stormwater baseline loads in the Carroll County portion of Upper Monocacy
Watershed were derived from the MDE TMDL Data Center. Table 10 outlines the bacteria
baseline, TMDL, and required percent reduction for jurisdictions within the Upper Monocacy
River watershed. The phosohorus baseline, TMDL, and required percent reduction are shown in
Table 11, and the sediment baseline, TMDL, and required percent reduction are listed in Table
12.

Table 10: Upper Monocacy River 8-digit Watershed Bacteria TMDL

Upper Monocacy Watershed Percent
Jurisdiction Baseline TMDL Reduc.tion
(billion MPN/yr) | (billion MPN/yr) Required
Carroll County 432,969 13.855 96.8%
Total 432,969 13,855 96.8%

Table 11: Upper Monocacy River 8-digit Watershed Phosphorus TMDL

Jurisdiction Baseline TMDL Percent Reduction
(Ibs/yr) (Ibs/yr) Required
Carroll County 1,427 1,353 5%
Total 1,427 1,353 5%

Table 12: Upper Monocacy River 8-digit Watershed Sediment TMDL

Jurisdiction Baseline TMDL Percent Reduction
(tons/yr) (tons/yr) Required
Carroll County 657.9 371.5 44%
Total 657.9 371.5 44%
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E. Lower Monocacy River Watershed

The Monocacy River is a free-flowing stream that originates in Pennsylvania and flows 58 miles
within Maryland, where it finally empties into the Potomac River. The Carroll County portion of
the Lower Monocacy River Watershed is located in the southwest corner of the County, and
consists of two 12-digit subwatersheds that cover a total land area of 5,463 acres. The watershed
is within the Potomac River Basin, part of the Piedmont physiographic province of Maryland.
Figure 7 depicts the location of the Lower Monocacy Watershed and its streams, symbolized by
use class.

Figure 7: Lower Monocacy River 8-Digit Watershed Map
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1. Lower Monocacy Watershed Water Quality Standards

The entire portion of the Lower Monocacy River watershed within Carroll County is designated
as Use IV-P (Water Contact Recreation, Protection of Aquatic Life, Recreational Trout Waters,
and Public Water Supply). The Lower Monocacy River watershed was placed on Maryland’s
303(d) list of impaired waters for nutrients in 1996 and fecal bacteria in 2002. A TMDL for
bacteria was developed and approved in 2009 and for phosphorus in 2013.

2. Lower Monocacy SW-WLA TMDLs

The estimated stormwater baseline loads in the Carroll County portion of the Lower Monocacy
Watershed were derived from the MDE TMDL Data Center. Table 13 lists the bacteria stormwater
WLA baseline, TMDL, and required percent reduction for jurisdictions within the Lower
Monocacy River Watershed. The phosphorus stormwater WLA baseline, TMDL, and required
percent reduction for jurisdictions within the Lower Monocacy River Watershed are listed in Table
14.

Table 13: Lower Monocacy River 8-digit Watershed Bacteria TMDL

Lower Monocacy Watershed Percent
Jurisdiction Baseline TMDL Reduc.tion
(billion MPN/yr) | (billion MPN/yr) Required
Carroll County 116,000 1,856 98.4%
Total 116,000 1,856 98.4%

Table 14: Lower Monocacy River 8-digit Watershed Phosphorus TMDL

Jurisdiction Baseline TMDL Percent Reduction
(Ibs/yr) (Ibs/yr) Required
Carroll County 1,155 806 30%
Total 1,155 806 30%
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F. Double Pipe Creek Watershed

The Carroll County portion of the Double Pipe Creek Watershed is located along the western
portion of the County, and consists of twenty-one 12-digit subwatersheds that cover a total land
area of 105,457 acres. The watershed is within the Potomac River Basin, part of the Piedmont
physiographic province of Maryland. Figure 8 depicts the location of the Double Pipe Creek
Watershed and its streams, symbolized by use class.

Figure 8: Double Pipe Creek 8-Digit Watershed Map
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1. Double Pipe Creek Watershed Water Quality Standards

The entire portion of the Double Pipe Creek Watershed within Carroll County is designated as Use
IV-P (Recreational Trout Waters). The Double Pipe Creek Watershed was placed on Maryland’s
303(d) list of impaired waters for nutrients and sediment in 1996 and bacteria in 2002. A TMDL
for sediment was developed and approved in September of 2008, for phosphorus in August of
2012, and for bacteria in December of 2009.

2. Double Pipe Creek SW-WLA TMDLs

The estimated stormwater baseline loads in the Carroll County portion of Double Pipe Creek
Watershed were derived from the MDE TMDL Data Center. Table 15 outlines the bacteria
baseline, TMDL, and required percent reduction for jurisdictions within the Double Pipe Creek
watershed. The phosohorus baseline, TMDL, and required percent reduction are shown in Table

16, and the sediment baseline, TMDL, and required percent reduction are listed in Table 17.

Table 15: Double Pipe Creek 8-digit Watershed Bacteria TMDL

Double Pipe Creek Watershed Percent
Jurisdiction LG TMDL Reduc.tion
(billion MPN/yr) | (billion MPN/yr) Required
Carroll County 4,423,635 67,365 98.5%
Total 4,423,635 67,365 98.5%

Table 16: Double Pipe Creek 8-digit Watershed Phosphorus TMDL

Jurisdiction Baseline (Ibs/yr) | TMDL (Ibs/yr) P ercf{‘etqlziei‘(‘i“i”“
Carroll County 9,316 2,329 75%
Municipalities 6,813 2,112 69%

Total 16,129 4,441 72%

Table 17: Double Pipe Creek 8-digit Watershed Sediment TMDL

Jurisdiction Baseline TMDL LEETREDIS Rf:ductlon
Required
Carroll County 4,759 3,149 34%
Total 4,759 3,149 34%
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G. Baltimore Harbor (South Branch Patapsco)

The Carroll County portion of the Baltimore Harbor Watershed is located along the southern
portion of the County and consists of eleven 12-digit subwatersheds that cover a total land area of
38,735 acres. The watershed is within the Patapsco River Basin, part of the Piedmont
physiographic province of Maryland. Figure 9 depicts the location of the Baltimore Harbor
Watershed and its streams, symbolized by use class.

Figure 9: South Branch Patapsco River 8-Digit Watershed Map
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1. Baltimore Harbor (S. Branch Patasco) Watershed Water Quality Standards

The South Branch Patapsco Watershed within Carroll County has surface waters with a variety of
designated uses, ranging from Use I (non-tidal warm water) to Use IV-P (recreational trout waters
and public water supply). The Baltimore Harbor was identified on the State’s 1996 list of water
quality limited segments (WQLSs) submitted to the U.S. EPA by MDE as impaired by
nutrients. The Baltimore Harbor has also been identified on the 303(d) list as impaired by bacteria
(fecal coliform) (1998), toxics (polychlorinated biphenyls, or PCBs) (1998), metals (chromium,
zinc and lead) (1998), suspended sediments (1996), and impacts to biological communities (2004).
As part of the Baltimore Harbor TMDL, Carroll County has an approved SW-WLA for phosphorus
and sediment in the South Branch Patapsco watershed.

2. Baltimore Harbor (S. Branch Patasco) SW-WLA TMDLs

The estimated stormwater baseline loads in the Carroll County portion of the South Branch
Patapsco watershed were derived from the MDE TMDL Data Center. Table 18 lists the
phosphorus stormwater WLA baseline, TMDL, and required percent reduction within the South
Branch Patapsco (Baltimore Harbor) Watershed. The nitrogen stormwater WLA baseline, TMDL,
and required percent reduction within the South Branch Patapsco Watershed are listed in Table
19.

Table 18: Baltimore Harbor Watershed Phosphorus TMDL

Jurisdiction Baseline TMDL Percent Reduction
(Ibs/yr) (Ibs/yr) Required
Carroll County 7,889 6,706 15%
Total 7,889 6,706 15%

Table 19: Baltimore Harbor Watershed Nitrogen TMDL

Jurisdiction Baseline TMDL Percent Reduction
(Ibs/yr) (Ibs/yr) Required
Carroll County 72,890 61,957 15%
Total 72,890 61,957 15%
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IV. Programmatic Initiatives

A. Public Outreach and Education

An informed community is crucial to the success of any stormwater management program (US
EPA, 2005). Throughout the year, County staff help inform the public of the importance of
stormwater management and protecting water resources through a variety of outreach channels.

Across County and municipal websites, information is available to the general public on the MS4
program, stormwater management, and how to report pollution incidents. Various newsletters,
such as the quarterly Bureau of Resource Management newsletter, and the Carroll Environment
Facebook page provide updates on restoration projects, monitoring efforts, and outreach events to
the public.

The County and municipalities also provide outreach at local events, where an information booth
is set up to provide materials and displays on homeowner stewardship, restoration efforts,
volunteer opportunities, and other related topics. Staff engage with the public to answer questions
and help connect them with their local watersheds and natural resources. Other hosted events,
such as stream clean-ups or tree plantings, provide additional opportunities for involving the public
in stewardship and restoration directly.

Carroll County also works with students to introduce concepts of stream health, watershed
protection, restoration, and monitoring into their curriculum. These types of events range from in-
classroom presentations to full field days with students and from pre-school through college-level
groups.

The County’s MS4 Public Outreach Plan is iteratively updated and provides a roadmap for public
education and outreach development for each MS4 permit term. The County continues to expand
its education and outreach efforts within all watersheds, regularly seeking additional opportunities
to engage the public in water resource-related issues.

B. Stormwater Management

When runoff from precipitation flows over impervious surfaces, it can accumulate debris,
chemicals, sediment, and other pollutants that may adversely affect the water quality of a stream.
Additionally, the volume and velocity of the runoff can erode the stream banks, which results in
habitat degradation and sediment mobilization. Together, these physical and chemical stressors
create a high potential for stream degradation.

The State of Maryland began requiring stormwater management for new development in the mid-
1980s to manage the quantity of runoff. In 2000, MDE released a new design manual for
stormwater (MDE, 2000) that increased water quality and quantity control requirements and
included stormwater management for subdivisions with lots greater than two acres. The manual
was then revised in 2009 to reflect the use of environmental site design (ESD) practices.
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Chapter 151 of the Carroll County Code was adopted pursuant to the Environmental Article, Title
4, Subtitle 2 of the Annotated Code of Maryland. Municipalities in Carroll County either
implement Chapter 151 or have their own stormwater management code. The purpose of this
chapter is to protect, maintain, and enhance public health, safety, and general welfare by
establishing minimum requirements and procedures to control the adverse impacts of increased
stormwater runoff. This code applies to all development and establishes minimum requirements
to control the adverse impacts associated with stormwater runoff.

The goal of Chapter 151 is to manage stormwater by using environmental site design (ESD) to the
maximum extent practicable (MEP) to: maintain after development, as nearly as possible, the
predevelopment runoff characteristics;  reduce stream channel erosion, pollution, and
sedimentation; and use appropriate structural BMPs only when necessary. Implementation of
Chapter 151 helps to restore, enhance, and maintain the physical, chemical, and biological integrity
of streams, minimize damage to public and private property, and reduce the impacts of land
development.

The current chapter was adopted in 2010 and was written to include the State of Maryland revisions
to the design manual (MD Code, Environmental Article, Title 4, Subtitle 2), which mandated the
use of non-structural ESD practices statewide to the MEP to mimic undeveloped hydrologic
conditions.

C. Water Resource Protection Easements

As part of the development process, Carroll County protects waterways and floodplains with
perpetual easements to minimize the potential for impacts to these sources during and after
construction. The purpose of the Carroll County Water Resource Code (Chapter 154) is to protect
and maintain ground and surface water resources of the County by establishing minimum
requirements for their protection. The Carroll County Floodplain Code (Chapter 153) also
provides a unified, comprehensive approach to floodplain management. Floodplains are important
assets that provide vital natural functions such as temporary storage of floodwaters, moderation of
peak flood flows, maintenance of water quality, and prevention of erosion.

These perpetually protected easements limit landowner use of environmentally sensitive areas and

reduce the amount of nutrients and other pollutants entering the waterways. Easement locations
associated with Carroll County’s Chapters 153 and 154 are shown in Figure 10.
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Figure 10: Carroll County Floodplain and Water Resource Protection Easements
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D. Rural Legacy Areas

Maryland’s Rural Legacy Program was created in 1997 to protect large, continuous tracts of land
from sprawl development and to enhance natural resource, agricultural, forestry and environmental
protection through cooperative efforts among state and local governments and land trusts
(https://dnr.maryland.gov/land/pages/rurallegacy/home.aspx).

The goals of the Rural Legacy Program are to:

e Establish greenbelts of forests and farms around rural communities in order to preserve
their cultural heritage and sense of place;

e Preserve critical habitat for native plant and wildlife species;

e Support natural resource economies such as farming, forestry, tourism, and outdoor
recreation, and;

e Protect riparian forests, wetlands, and greenways to buffer the Chesapeake Bay and its
tributaries from pollution run-off.

Carroll County includes the Little Pipe Creek Rural Legacy Area and part of the Upper Patapsco
Rural Legacy Area. These areas within Carroll County account for 98,745 acres, which is nearly
40% of the land outside of the growth area boundaries. The extent of the Rural Legacy Areas
within Carroll County can be found in Figure 11.
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Figure 11: Carroll County Rural Legacy Areas

27



Carroll County TMDL Stormwater Implementation Plan

E. Water Resources Coordination Council

The Water Resources Coordination Council (WRCC) was formed by the Carroll County
Commissioners, the eight municipalities, and the Carroll County Health Department in February
of 2007 through a cooperative partnership and by formal joint resolution to discuss and address
issues related to water resources. Monthly meetings, attended by representatives from the eight
municipalities, the County, and the Carroll County Health Department, provide an excellent
opportunity to discuss pertinent issues related to drinking water, wastewater, and stormwater
management.

The WRCC led the effort to coordinate and develop the joint Water Resources Element (WRE),
which was first adopted in 2010 and is currently being updated by the County and municipalities.
The WRCC also serves as the local Watershed Implementation Plan (WIP) team for development
and implementation of Maryland’s Phase III WIP and continues to address WIP-related issues and
tasks as they arise.

In FY2013 and FY2014, the WRCC collaborated to develop and sign a Memorandum of
Agreement (MOA) to implement NPDES permit requirements, with specific provisions to cost-
share the capital costs of meeting the municipalities’ stormwater restoration requirements. The
WRCC acts as the forum for setting project priorities, and the County will continue to provide
administrative and operating support services for the restoration program. The MOA was
subsequently updated and re-affirmed on October 7, 2021.

F. Carroll County NPDES MS4 Team

The NPDES team was formed following the issuance of the County’s fourth-generation MS4
permit, which became effective on December 29, 2014. The team meets quarterly to discuss goals
and progress related to MS4 permit compliance. The team consists of personnel from the
Department of Planning and Land Management, including administration, water resources,
stormwater, grading, engineering, and compliance.

G. Environmental Advisory Council (EAC)

The Environmental Advisory Council (EAC) is a Commissioner-appointed citizen board that
provides an open forum on environmental issues and concerns. Monthly meetings are open to the
public. The EAC functions at the direction of the Carroll County Board of Commissioners, works
cooperatively with County environmental staff to research environmental policy issues, advises
the Board of County Commissioners on environmental issues, fosters environmental education,
and acts in the best interest of County residents by promoting effective environmental protection
and management principles. The EAC is briefed regularly on NPDES permit specifics and
implementation.

In its role to promote environmental awareness and outreach, the EAC accepts nominations for
Environmental Awareness Awards every other year. Winners are recognized in a joint ceremony
with the Board of County Commissioners, in the press, and on the EAC’s website.

Since 2014, the EAC annually prepares a Carroll County Environmental Stewardship booklet,
which is made available on the website and distributed at various other venues. The booklet
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describes efforts and initiatives undertaken by the County to demonstrate environmental
stewardship and protection, including stormwater restoration, management projects, and progress.

H. Monocacy River Board

The Carroll County Monocacy River Board advocates for the Monocacy River, its watershed, and
the varied resources contained within. The Board is charged with promoting best management
practices, advocating for sustainable land uses, and encouraging the restoration and enhancement
of the natural resources within the Monocacy River Watershed. This mission is accomplished
through public education, volunteer opportunities, and encouraging multi-jurisdictional
partnerships that will maintain and improve the river’s water quality and ecological health, while
respecting the property rights of landowners within the watershed.
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V. Restoration Implementation

Carroll County continues to aggressively and consistently pursue measures to improve water
quality and work towards meeting applicable stormwater WLAs. The County fully supports
achieving pollutant load reductions through strong fiscal commitments, staff resources to
implement the stormwater and water quality improvements program, and coordination between
co-permittees. The County’s fiscal expenditures and capital budgeting — historical, current, and
planned — demonstrate the implementation of this commitment. The County completed the
impervious restoration goals of both the third- and fourth-generation MS4 permits and has made
significant effort toward the current fifth-generation permit restoration requirement as well. These
achievements demonstrate the County’s determined approach to meeting permit goals and
improving water quality.

This document will be updated each year to track and summarize progress toward meeting all
applicable TMDLs, as per section E.4 of the County’s NPDES MS4 permit, for each 8-digit
watershed with an approved SW-WLA TMDL.

The County tracks and documents pollution load reductions from all completed structural and
nonstructural water quality improvement projects, enhanced stormwater management programs,
and alternative stormwater control initiatives. Project information is maintained within a
geodatabase to track implementation data over time, such as location, drainage area, impervious
area, runoff depth treated, project type, project location, inspection, maintenance, and
performance.

A. Stormwater Management Facilities

Stormwater management facilities provide controls on water quantity (e.g. downstream channel
protection or flood management), water quality (e.g. nutrient and sediment removal), or a
combination of both. Older stormwater facilities that were constructed to provide quantity
management only can be modified to also provide water quality treatment. Other stormwater
facilities that were constructed to provide only partial water quality treatment (i.e. less than 1)
can also be modified to provide a higher level of treatment, thereby increasing the pollutant
removal capacity of the facility. Additionally, in areas where no stormwater management currently
exists, a new facility can be built to control and treat the stormwater runoff there. The retrofit
process and the construction of new stormwater facilities offer significant opportunities to reduce
pollutant loads in support of progress toward TMDL attainment.

In 2007, the Department of Public Works provided BRM with a list of County-owned SWM
facilities that had existing maintenance issues (e.g. no available easements for accessing the
property, slopes too steep to mow, trees too large to remove, etc.) After reviewing the list, BRM
performed a GIS exercise to determine the drainage areas and impervious acres associated with
these facilities. Field investigations were performed to determine the existing conditions of the
facilities and whether or not additional drainage could be diverted into the facilities for
treatment. A stormwater management facility retrofit program, which included a project schedule,
was then established based on projected costs associated with the retrofits, outstanding compliance
issues, and funding available in fiscal years 2008 through 2013. This process, the SCAs, and the
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continued identification of existing facilities as retrofit candidates have aided BRM in establishing
projects for the restoration program.

B. Storm Drain Outfalls

During the County’s SCAs that occurred from 2011-2016, in-stream and stormdrain outfall erosion
sites were documented and rated for severity. The erosion sites were then analyzed in GIS to
identify any associated existing stormwater management facilities and contributing storm drain
networks. Storm drain outfalls lacking stormwater controls or where stormwater management
was below current standards were identified as potential locations for stormwater BMP
implementation. Providing stormwater management within these drainage networks reduces
erosive flows and, consequently, allows for stabilization and natural regeneration of vegetation
within the stream corridors.

C. Tree Planting and Reforestation

Riparian stream buffers and upland reforestation assist in reducing erosion, sedimentation, and
overall stream temperatures. Following the completion of the first SCA in 2011 in the Prettyboy
Watershed, the BRM began a tree planting program. This initiative focuses on reforesting open
County, municipal, and private properties and is completely voluntary to landowners, with a goal
of re-establishing forested upland and riparian corridors utilizing native tree stocks.

Plantings through this program are implemented at a stocking rate of 200-300 trees per acre, with
successful plantings requiring a survival rate of 100 trees per acre. The tree planting initiative
includes a three-year maintenance term, which consists of mowing, stake repair, and shelter
maintenance, as well as a 75% survival requirement, guaranteed by the contractor awarded the
project. Each planting is inspected annually for the first three years to ensure contractor
compliance, and triennially thereafter to meet BMP inspection requirements. Additionally, private
homeowners sign a Landowner Stewardship Agreement to ensure that the planting areas are
maintained, protected, and able to be inspected by BRM staff.

D. Stream Restoration

Streams are dynamic systems that adjust to the tectonic, climatic, and environmental changes
imposed upon them (Dollar, 2000). A stream system adapts in order to maintain a steady state, or
dynamic equilibrium, between the driving mechanisms of flow and sediment transport and the
resisting forces of bed and bank stability and resistance to flow (Soar et al., 2001).

Historic land use and urbanization have deteriorated the quality of streams within the Piedmont
physiographic region. Booth and Henshaw (2001) documented the increase of sediment yield and
channel erosion within urbanizing streams, and Langland and Cronin (2003) have shown that
sediment yields in urban streams are more than an order of magnitude higher than in rural streams.

The County has implemented various stream restoration projects as a method to reduce nutrient
and sediment loadings within the watersheds.
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E. Streambank Regeneration

Stormwater runoff from inadequately managed impervious surfaces can cause accelerated
streambank erosion in downstream channels. As pervious land is converted to impervious, the
proportion of rainwater that infiltrates into the ground decreases. This, in turn, causes an increase
in runoff and an increase in the volume and velocity of flow in downstream receiving channels.
The increase in volume and velocity intensifies erosion and increases sediment loads within the
stream corridor.

There are two approaches to reducing the destabilizing velocities in the receiving channel. The
first is traditional stream restoration, which involves increasing the plan form and bank resistance.
The second is upland stormwater management, which can include storing the total runoff volume
and dissipating the acquired kinetic energy as turbulence in the water pool.

In the Piedmont region, where Carroll County is located, many areas that were developed prior to
1982 were constructed without stormwater management. Subsequently, developments were
designed with peak flow controls that only matched existing conditions but did not return runoff
characteristics to predevelopment conditions, as required now by COMAR 26.17.02.01. Meeting
only the existing runoff conditions failed to address existing streambank instability, restore
streams, and reduce nutrient and sediment export to the Bay.

A foremost goal of stormwater management is to maintain or return to pre-development hydrologic
conditions. For over 10 years, Carroll County has been experimenting with the use of enlarged,
enhanced sand filters as primary stormwater management practices. An analysis of the County’s
standard design determined that these practices reduce the two-year storm peak flow to below that
of the equivalent forested watershed in good condition. The potential stormwater management,
water quality, and stream restoration benefits resulting from this are substantial.

Because the two-year flow is thought to control bank geometry, the ability to achieve pre-
development two-year hydrologic conditions using sand filters holds high potential for improving
downstream bank conditions. The extent to which these effects stretch downstream is dependent
on various additional factors, including soil type and land use in the unmanaged portion of the
watershed below the sand filter.

In November 2002, BRM initiated fieldwork with the Center for Watershed Protection, who
received funding from the Chesapeake Bay Trust’s Restoration Research Program to continue
evaluating the impact of hydraulic-controlling BMPs on the self-recovery of stream channel
stability in urban watersheds. The original restoration research grant was awarded to Carroll
County in May of 2016 to study the effect of stormwater retrofits on the hydrogeomorphology of
downstream channels and associated nutrient and sediment load reductions. The grant concluded
in December of 2020. During the four-year pre- and post-restoration paired watershed study, the
retrofits performed as designed to reduce the magnitude, duration, and frequency of erosive flows,
substantially decreasing the measured runoff curve numbers and simulating a hydrologic regime
close to that of the “woods in good condition” performance standard. Therefore, it is likely that
these channels will begin to stabilize, show less erosion potential, and reconnect to the floodplain
over time.
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Data collected during the original study indicate that the downstream channels are on a trajectory
towards stabilization. Because bank stability and geomorphic response will take longer to develop
than the duration of the original grant, the County has continued monitoring the study sites to
provide documentation of a definitive stream channel response. During the next four-year study,
a stage-discharge relationship will continue to be generated, but the primary focus will shift to the
geomorphic component through annual cross-section surveys, pebble counts, and longitudinal
profiles.

Although streambank regeneration is not currently an approved practice in the Wasteload
Allocation Guidance Document (MDE, 2020), the guidance states that innovative practices can be
used to provide jurisdictions additional options for watershed restoration activities. These include
practices that are not listed in the Maryland Stormwater Design Manual (MDE, 2000) and without
an assigned pollution removal efficiency from MDE or CBP, provided there is sufficient
documentation and monitoring to verify pollutant removal efficiencies acceptable to MDE. The
goal is that these long-term monitoring results will inform recommendations to credit upland
stormwater practices as a hydrogeomorphic stream stabilization technique for sediment reductions.

F. Road Maintenance Projects

County and municipal road crews perform regular maintenance to infrastructure such as inlet
cleaning, street sweeping, storm drain cleaning, and removal of impervious surfaces. Accounting
for the number of inlets cleaned or the tons of debris removed provides an accurate measurement
of how these particular practices reduce loadings within the watershed.

Street sweeping, using either mechanical or vacuum-assisted equipment, removes buildup of
pollutants that have been deposited along the street or curb. Additionally, the removal of
impervious surfaces improves water quality by improving the hydrologic conditions within the
watershed.

G. Septic Systems

With the decline in water quality to the Chesapeake Bay, Senate Bill 320, Bay Restoration Fund,
was signed into law in May of 2004. The purpose of the Bay Restoration Fund (BRF) was to
address major contributors of nutrients to the Bay, such as effluent discharges, by creating a
dedicated fund to upgrade Maryland’s wastewater treatment plants with enhanced nutrient removal
(ENR) technology to improve wastewater effluent quality. A portion of the BRF also collects
fees from septic system users that will be utilized to upgrade on-site disposal systems (OSDS) to
best available technology (BAT), as the drainage from failed septic systems may make its way
through the drain field and eventually into local waters (Clary, et al. 2008). New septic systems,
repairs, and replacements are tracked through the County Health Department.

Nutrient loads from failing septic systems are not part of the MS4 load reduction requirements for
the County or Towns. However, upgrading septic systems or connecting houses to a sanitary sewer
system will help the overall achievability of the TMDLs. BAT has been proven to be effective at
nitrogen removal, but has not been shown to reduce Phosphorus. Any reductions to bacteria
loading are also unknown at this time.
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H. Bacteria Load Reduction

It is likely that these nutrient- and sediment-focused projects will also reduce bacteria contributions
to surface waters. However, MDE’s Guidance for Developing a Stormwater Wasteload Allocation
Implementation Plan for Bacteria Total Maximum Daily Loads (2014) does not provide a
quantifiable methodology for tracking and measuring bacteria pollutant load reductions.

In lieu of guidance from MDE on bacteria reduction efficiencies or loading rates by land use,
Carroll County has implemented a trend monitoring program for bacteria. This program began in
December 2017 and documents long-term trends of bacteria concentrations within the urbanized
areas of Carroll County associated with the WLA. Additional sites have subsequently been added,
expanding the monitoring program to include all 8-digit watersheds with an approved bacteria
TMDL. The County currently monitors 20 trend sites on a monthly basis across six 8-digit
watersheds.

Carroll County’s bacteria trend monitoring program is performed year-round. Results are
differentiated by flow rate (low vs. high) and analyzed for both annual and seasonal (May —
September) geometric means. Each individual sample is also analyzed against the single sample
exceedance standards for full-body contact.

The County continues to focus on retrofitting older facilities through the use of enhanced
infiltration and filtration, bringing facilities up to current standards or higher, maintaining existing
facilities that prevent wildlife sources of bacteria from entering the County’s MS4 network, and
implementing alternative practices (e.g. street sweeping and inlet cleaning) that minimize potential
bacteria loads.
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VI. Restoration Progress: FY2024

The restoration projects listed in this plan and any future progress towards meeting the stormwater
WLAs will be documented through a combination of modeling and BMP reductions, calculated
based on the 2020 MDE guidance document, Accounting for Stormwater Wasteload Allocations
and Impervious Acres Treated, and all future guidance revisions. The current 2020 guidance
document was an update of the August 2014 version, which was originally released as a draft
document in June 2011.

A. TMDL Compliance

To address remaining TMDL requirements, the County will utilize a mix of techniques and
practice types for locations identified in future Community Investment Program (CIP) budgets to
progress towards fully attaining all approved SW-WLA TMDLs. It is not feasible, nor fiscally
possible, to identify or specify the exact projects, locations, or costs beyond the current approved
CIP.

B. Watershed Modeling

During the initial development of the County’s SW-WLA TMDL implementation plans, which
were originally submitted in June 2016 and ultimately approved following two rounds of reviews
by MDE in May of 2020, the County, for modeling purposes, utilized Mapshed to document
progress towards meeting the stormwater WLA. The MapShed tool (version 1.3.0; MapShed,
2015) was developed by Penn State University, and allowed for specific local data (streams,
topology, and land use) to be used as the basis for TN, TP, and TSS reductions.

This modeling approach was approved by MDE as MapShed is a customized GIS interface that is
used to create input data for the enhanced version of the Generalized Watershed Loading Function
(GWLF-E) watershed model. The MapShed tool uses hydrology, land cover, soils, topography,
weather, pollutant discharges, and other critical environmental data to develop an input file for the
GWLF-E model. The basic process when using MapShed is: 1) select an area of interest, 2) create
GWLF-E model input files, 3) run the GWLF-E simulation model, and 4) view the output. The
MapShed geospatial evaluator and the GWLF-E models have been used for TMDL studies in
Pennsylvania (Betz & Evans, 2015), New York (Cadmus, 2009), and New England (Penn State,
2016).

For the 2024 reporting year, the County began utilizing the TMDL Implementation Progress and
Planning (TIPP) model, which is an Excel-based tool that was developed by MDE in 2022 to
estimate load reductions associated with various restoration practices within the Cheseapeake Bay
watershed. Loadings are based on the Chesapeake Bay Phase 6 CAST-2017d Watershed Model
No Action (No BMP) scenario loading rates, aggregated at the 8-digit watershed (HUC-8) and
Chesapeake Bay segment scale by county.

Inputs include baseline land use information, watershed characteristics, TMDL reduction

requirements, and restoration activities. Land use comes from MDE’s Phase 6 reclassified land
use data for Carroll County; the same land use data is used for all watersheds and all baseline
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years. These activities can include both stormwater facilities and alternative reduction activities,
including stream restoration, tree plantings, street sweeping, and inlet cleaning.

The outputs of the model include a summary of edge of stream (EOS) and edge of tide (EOT)
nutrient and sediment loads for an individual watershed TMDL. There is also a summary of
pollutant reduction progress at various points in time (e.g. baseline, the beginning of the current

permit, current progress). Future planned restoration projects also generate an estimate of
reductions into the future.
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As described in Section III, phosphorus, sediment, and bacteria loads within the Liberty Reservoir
Watershed must be reduced in order to meet water quality standards. The local TMDL includes
an urban TP load reduction of 50% and TSS load reduction of 38% from the 2009 baseline year.

Load reductions for phosphorus and sediment associated with completed projects since the TMDL
baseline year, as well as future projects planned through the County’s current CIP, are shown in
Table 20. The total percent TMDL reductions listed in the following tables include all completed
and currently planned CIP projects.

Table 20: Total Phosphorus and Total Suspended Solids Load Reductions in the Liberty
Reservoir Watershed

Total Phosphorus Load Reduction
° . .
/0. Required Load Reduction Reduction Total %
Modeled Required . from from .
. . Reduction based Reduction
Baseline Reduction Current Planned .
on Modeled . (Achieved
Load (Ibs/yr) from Baseline (Ibs/yr) BMPs Strategies + Planned)
TMDL y (Ibs/yr) (Ibs/yr)
24,827.67 50% 12,413.84 2,286.78 932.93 12.97%
Total Suspended Solids Load Reduction
° . .
Modeled A’ Required Load Reduction | Reduction Total %
. Required . from from .
Baseline A Reduction based Reduction
Reduction Current Planned .
Load on Modeled . (Achieved
(tons/yr) from Baseline (tons/yr) BMPs Strategies + Planned)
y TMDL y (tons/yr) (tons/yr)
86,400,136.72 37% 31,968,050.59 7,249,738.56 | 3,760,600.09 12.74%

The current progress of implemented and CIP-planned projects for the Liberty Reservoir
Watershed since the TMDL baseline year is shown below in Figures 12 and 13.
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Liberty Reservoir Restoration Progress - TP

Figure 12: Liberty Watershed Restoration Progress for Total Phosphorus

Liberty Reservoir Restoration Progress - TSS

Figure 13: Liberty Watershed Restoration Progress for Total Suspended Solids
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2. Prettyboy Reservoir Watershed Progress

As described in Section III, phosphorus and bacteria loads within the Prettyboy Reservoir
Watershed must be reduced in order to meet water quality standards. The local TMDL for TP
includes an urban load reduction of 15% from the 1995 baseline year.

Load reductions for TP associated with completed projects since the TMDL baseline year, as well
as projects planned through the County’s current CIP, are shown in Table 21. The total percent
TMDL reduction listed in the following table includes all completed and currently planned CIP

projects.

Table 21: Total Phosphorus Load Reduction in the Prettyboy Reservoir Watershed

% Required Load Reduction
Modeled . Reduction Reduction from Total %

. Required from . .
Baseline Reduction based on Current Restoration Reduction
Load Modeled Plan Strategies | (Achieved
(Ibs/yr) Tfll\‘:ll)nL Baseline (]li)l\;P:) (Ibs/yr) + Planned)

(Ibs/yr) y
5739.14 15% 860.87 271.10 168.77 7.66%

The current progress of implemented and CIP-planned projects for the Prettyboy Reservoir
Watershed since the TMDL baseline year is shown below in Figure 14.

Figure 14: Prettyboy Reservoir Restoration Progress for TP

Prettyboy Reservoir Restoration Progress - TP

Remaining
49%
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3. Loch Raven Reservoir Watershed

As described in Section III, phosphorus and bacteria loads within the Loch Raven Reservoir
Watershed must be reduced in order to meet water quality standards. The local TMDL includes
an urban TP load reduction of 15% from the 1995 baseline year.

Load reductions for TP associated with completed projects since the TMDL baseline year, as well
as projects planned through the County’s current CIP are shown in Table 22. The total percent
TMDL reduction listed in the following table includes all completed and currently planned CIP
projects.

Table 22: Total Phosphorus Load Reduction in the Loch Raven Reservoir Watershed

% Reduction LA
Modeled Re uoire d Required Load from from Total %
Baseline q . Reduction based Restoration | Reduction
Reduction Current .
Load on Modeled Plan (Achieved +
from . BMPs .
(Ibs/yr) Baseline (Ibs/yr) Strategies Planned)
TMDL (Ibs/yr)
(Ibs/yr)
509.38 15% 76.41 72.24 335.75 80.10%

The current progress of implemented and CIP planned projects for the Loch Raven Reservoir
Watershed since the TMDL baseline year is shown below in Figure 15.

Loch Raven Reservoir Restoration Progress - TP

Planned
5%

Figure 15: Loch Raven Reservoir Restoration Progress for TP
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4. Upper Monocacy River Watershed

As described in Section III, phosphorus, sediment, and bacteria loads within the Upper Monocacy
River Watershed must be reduced in order to meet water quality standards. The local TMDL
includes an urban TP load reduction of 5% from the 2009 baseline year and a TSS load reduction
of 44% from the 2000 baseline year.

Load reductions for TP and TSS associated with completed projects since the TMDL baseline
year, as well as projects planned through the County’s current CIP within the Upper Monocacy
River Watershed are shown in Table 23. The total percent TMDL reduction listed in the following
table includes all completed and currently planned CIP projects.

Table 23: Total Phosphorus and Total Suspended Solids Load Reductions in the Upper
Monocacy Watershed

Total Phosphorus Load Reduction
° . .
/0. Required Load Reduction Reduction Total %
Modeled Required . from from .
. . Reduction Based Reduction
Baseline Reduction Current Planned .
on Modeled . (Achieved
Load (Ibs/yr) from Baseline (Ibs/yr) BMPs Strategies + Planned)
TMDL y (Ibs/yr) (bs/yr)
5,266.70 5% 263.33 537.41 35.16 10.87%
Total Suspended Solids Load Reduction
° . .
Modeled A) Required Load e Total %
. Required . from from .
Baseline . Reduction Based Reduction
Reduction Current Planned .
Load on Modeled . (Achieved
(tons/yr) o Baseline (tons/yr) BMPs EUBL el + Planned)
y TMDL y (tons/yr) (tons/yr)
10,329,690.67 43.50% 4,493,415.44 1,089,793.02 | 135,778.94 11.86%
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Upper Monocacy Restoration Progress - TP

Figure 16: Upper Monocacy River Restoration Progress for TP

Upper Monocacy Restoration Progress - TSS

Planned
3%

Remaining
73%

Figure 17: Upper Monocacy River Restoration Progress for TSS
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5. Lower Monocacy River Watershed

As described in Section III, phosphorus and bacteria loads within the Lower Monocacy River
Watershed must be reduced in order to meet water quality standards. The local TMDL includes
an urban TP load reduction of 30% from the 2009 baseline year.

Load reductions for TP associated with completed projects since the TMDL baseline year, as well
as projects planned through the County’s current CIP within the Lower Monocacy River
Watershed are shown in Table 24. The total percent TMDL reduction achieved listed in the

following table includes all completed and currently planned CIP projects.

Table 24: Total Phosphorus Load Reduction in the Lower Monocacy Watershed

P T .
Modeled A) Required .Load LG Reduction from Total %
. Required Reduction from . .
Baseline . Restoration Plan | Reduction
Reduction based on Current . .
Load £ Strategies (Achieved
(Ibs/yr) rom L SCT LA (Ibs/yr) + Planned)
TMDL Baseline (Ibs/yr) (Ibs/yr)
1,069.46 30% 320.84 10.14 62.14 6.76%

The current progress of implemented and CIP planned projects for the Lower Monocacy River
Watershed since the TMDL baseline year is shown below in Figure 18.

Lower Monocacy Restoration Progress - TP

Implemented
3%

Remaining
78%

Figure 18: Lower Monocacy River Restoration Progress for TP
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6. Double Pipe Creek Watershed

As described in Section III, phosphorus, sediment, and bacteria loads within the Double Pipe Creek
Watershed must be reduced in order to meet water quality standards. The local TMDL includes
an urban TP load reduction of 73% from the 2009 baseline year and a TSS load reduction of 34%
from the 2000 baseline year.

Load reductions for TP and TSS associated with completed projects since the TMDL baseline
year, as well as projects planned through the County’s current CIP within the Double Pipe Creek
Watershed are shown in Table 25. The total percent TMDL reductions listed in the following
table include all completed and currently planned CIP projects.

Table 25: Total Phosphorus and Total Suspended Solids Load Reductions in the Double

Pipe Creek Watershed
Total Phosphorus Load Reduction
o . .
/0. Required Load Reduction | Reduction Total %
Modeled Required . from from .
A . Reduction based Reduction
Baseline Reduction Current Planned .
on Modeled . (Achieved
Load (Ibs/yr) from Baseline (Ibs/yr) BMPs Strategies + Planned)
TMDL y (Ibs/yr) (Ibs/yr)
20,192.76 72.5% 14,639.75 1,395.9 373.72 8.76%
Total Suspended Solids L.oad Reduction
o . .
Modeled A’ Required Load Reduction Reduction Total %
. Required . from from .
Baseline . Reduction based Reduction
Reduction Current Planned .
Load on Modeled . (Achieved
(tons/yr) LD Baseline (tons/yr) AL SRR + Planned)
y TMDL y (tons/yr) (tons/yr)
48,380,760.84 33.80% 16,352,697.16 3,624,798.69 | 916,822.45 9.39%

The current progress of implemented and CIP-planned projects for the Double Pipe Creek
Watershed since the TMDL baseline year is shown below in Figures 19 and 20.
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Double Pipe Creek Restoration Progress - TP

Implemented
9%

Planned
3%

Figure 19: Double Pipe Creek Restoration Progress for TP

Double Pipe Creek Restoration Progress - TSS

e

Figure 20: Double Pipe Creek Restoration Progress for TSS
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7. Baltimore Harbor (South Branch Patapsco River) Watershed

As described in Section III, phosphorus and nitrogen loads within the Baltimore Harbor (South
Branch Patapsco River) Watershed must be reduced in order to meet water quality standards. The
local TMDL includes urban TP and urban TN load reductions of 15% from the 1995 baseline year.

Load reductions for TP and TN associated with completed projects since the TMDL baseline year,
as well as projects planned through the County’s current CIP, within the South Branch Patapsco
Watershed are shown in Table 26. The total percent TMDL reductions listed in the following
table include all completed and currently planned CIP projects.

Table 26: Total Phosphorus and Total Nitrogen Load Reductions in the Baltimore Harbor
(South Branch Patapsco River) Watershed

Total Phosphorus Load Reduction
° . .
Modeled A’ Required Load LT ] LT Total %
. Required . from from .
Baseline . Reduction based Reduction
Reduction Current Planned .
Load on Modeled . (Achieved +
(Ibs/yr) oy Baseline (Ibs/yr) BMPs BURIERIS Planned)
y TMDL y (Ibs/yr) (Ibs/yr)
17,814.38 15% 2,672.16 2,020.25 286.77 12.95%
Total Nitrogen Load Reduction
° . .
Modeled A’ Required Load Reduction Reduction Total %
. Required . from from .
Baseline . Reduction based Reduction
Reduction Current Planned .
Load on Modeled . (Achieved +
(Ibs/yr) irom ek | PHEE I I
y TMDL y (Ibs/yr) (Ibs/yr)
154,556.17 15% 23183.43 13,673.93 2,167.38 10.25%

The current progress of implemented and CIP-planned projects for the Baltimore Harbor (South
Branch Patapsco) Watershed since the TMDL baseline year is shown below in Figures 21 and

22.
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Baltimore Harbor Restoration Progress - TP

Remaining
14%

Figure 21: Baltimore Harbor (South Branch Patapsco River) Restoration Progress for
Total Phosphorus

Baltimore Harbor Restoration Progress - TN

Remaining
32%

Figure 22: Baltimore Harbor (South Branch Patapsco River) Restoration Progress for
Total Nitrogen
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VII. Chesapeake Bay Restoration

This section describes progress towards achieving the County’s TMDL requirements associated
with the stormwater WLA for the Chesapeake Bay watershed. BMPs and restoration projects that
have either been completed or proposed to address local TMDLs will ultimately reduce loadings
to the Chesapeake Bay. The exception to this is the Liberty Reservoir Watershed, which has a
delivered load factor of zero due to the reservoir’s impoundment; reductions in this watershed have
no effect on reducing loadings for the Chesapeake Bay TMDL.

A. Purpose and Scope

The purpose of the Chesapeake Bay TMDL is to establish specific pollutant loadings for all 92
river segments within the Bay watershed in order to meet the individual designated uses within the
Chesapeake Bay. The Chesapeake Bay TMDL is the largest in the country, covering 64,000 square
miles across seven jurisdictions: Delaware, District of Columbia, Maryland, New York,
Pennsylvania, Virginia, and West Virginia.

Each designated use has established water quality standards or criteria for supporting those uses,
which is established by individual states within the Chesapeake Bay watershed. The requirement
for states to establish water quality criteria to meet specific designated uses came from section
303(c) of the 1972 Clean Water Act (CWA) that requires all waters of the U.S. to be “fishable” or
“swimmable”.

B. Background

Despite restoration efforts over the last several decades to restore the Chesapeake Bay and its
tributaries, the EPA, in December of 2010, established the Chesapeake Bay TMDL. The
Chesapeake Bay TMDL identified the reductions necessary, across all jurisdictions within the
watershed, and set limits on nutrient loadings in order to meet the designated uses within the Bay
and its tributaries.

The pollutants of concern for the Bay TMDL are sediment, nitrogen, and phosphorus. Excessive
nitrogen and phosphorus in the Chesapeake Bay and its tidal tributaries promote a number of
undesirable water quality conditions, such as excessive algal growth, low dissolved oxygen (DO),
and reduced water clarity (Smith et al. 1992; Kemp et al. 2005).

The TMDL sets Bay watershed limits of 185.9 million pounds of nitrogen, 12.5 million pounds of
phosphorus and 6.45 billion pounds of sediment per year. This reflects a 25% reduction in
nitrogen, a 24% reduction in phosphorus, and a 20% reduction in sediment.

1. Water Quality Standards and Designated Uses

EPA’s water quality standards (WQS) regulation defines designated uses as the “uses specified in
WQS for each waterbody or segment, whether or not they are being attained” (40 CFR131.3). The
1987 Chesapeake Bay Agreement included a commitment to “develop and adopt guidelines for
the protection of water quality and habitat conditions necessary to support the living resources
found in the Chesapeake Bay system, and to use these guidelines in the implementation of water
quality and habitat quality programs” (CEC 1987). Chesapeake Bay designated uses, protection,
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habitats, and locations are listed in Table 27, and the tidal water designated use zones are shown
in Figure 23.

Figure 23: Chesapeake Bay Tidal Water Designated Use Zones (USEPA, 2003b)

The Chesapeake Bay designated use boundaries are based on a combination of natural factors,
historical records, physical features, hydrology, and other scientific considerations (USEPA
2003b, 2004, 2010). The tidal water designated use zones for areas within Carroll County include:
Use 1, migratory fish and spawning nursery; Use 2, shallow water; and Use 3, open water fish and
shellfish. Criteria for the migratory fish spawning and nursery, shallow-water Bay grass, and open-
water fish and shellfish designated uses were set at levels to prevent impairment of growth and to
protect the reproduction and survival of all organisms living in the open water column habitats
(USEPA 2003a).
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Table 27: Chesapeake Bay Designated Uses

Designated Use

What is Protected

Habitats and Locations

1. Migratory Fish
Spawning and Nursery

Migratory fish including
striped bass, perch, shad,
herring and sturgeon during the
late winter/spring spawning
and nursery season.

In tidal freshwater to low-salinity habitats.
This habitat zone is primarily found in the
upper reaches of many Bay tidal rivers and
creeks and the upper mainstem Chesapeake
Bay.

2. Shallow-Water

Underwater bay grasses and the
many fish and crab species that
depend on this shallow-water
habitat.

Shallow waters provided by grass beds near
the shoreline.

3. Open-Water Fish
and Shellfish

Water quality in the surface
water habitats to protect diverse
populations of sportfish,
including striped bass, bluefish,
mackerel and seatrout, bait fish
such as menhaden and
silversides, as well as the
shortnose sturgeon, and
endangered species.

Species within tidal creeks, rivers,
embayments and the mainstem Chesapeake
Bay year-round.

4. Deep-Water
Seasonal Fish and
Shellfish

The many bottom-feeding fish,
crabs and oysters, and other
important species such as the
bay anchovy.

Living resources inhabiting the deeper
transitional water column and bottom
habitats between the well-mixed surface
waters and the very deep channels during the
summer months. The deep-water designated
use recognizes that low dissolved oxygen
conditions prevail during the summer due to
a water density gradient (pycnocline) formed
by temperature and salinity that reduces re-
oxygenation of waters below the upper
portion of the gradient.

5. Deep-Channel
Seasonal Refuge

Bottom sediment-dwelling
worms and small clams that act
as food for bottom-feeding fish
and crabs in the very deep
channel in summer.

Deep-channel designated use recognizes that
low dissolved oxygen conditions prevail in
the deepest portions of this habitat zone and
will naturally have very low to no oxygen
during the summer.
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C. River Segment Locations

Carroll County is a headwater county, and as such it contains multiple Chesapeake Bay river
segments. The eastern portion of the County drains into the upper part of the Bay via the
Gunpowder and Patapsco River segments, while the western part drains into the southern Bay via
the Potomac River segment.

1. Gunpowder River Segment

The Gunpowder River segment covers 283,263 acres across four counties within Pennsylvania and
Maryland. Approximately 21,600 acres (7%) of the river segment is within Carroll County and
includes both the Loch Raven Reservoir (592 acres) and Prettyboy Reservoir (21,025 acres) 8-
digit watersheds.

2. Patapsco River Segment

The Patapsco River segment covers 374,186 acres across four counties within Maryland.
Approximately 126,000 acres (34%) of this Chesapeake Bay River segment is within Carroll
County and includes the Liberty Reservoir (87,249 acres) and South Branch Patapsco (38,735
acres) 8-digit watersheds.

3. Potomac River Segment

The Potomac River Basin is the second largest Chesapeake Bay River Segment, extending into
Pennsylvania, Viginia and West Virginia. Within Maryland, the Potomac River segment covers
1,539,973 acres across eight counties. Approximately 138,000 acres (9%) of the Potomac River
Basin located in Maryland is within Carroll County, and includes the 8-digit watersheds of Double
Pipe Creek (105,457 acres), Upper Monocacy River (27,123 acres), and Lower Monocacy River
(5,463 acres).

The Chesapeake Bay river segments and their extents within Carroll County are shown in Figure
24.
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Figure 24: Chesapeake Bay River Segments of Maryland
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D. Chesapeake Bay Restoration Progress

Chesapeake Bay TMDL baseline loads and required reductions for Carroll County were obtained
from MDE and used in conjunction with the 2020 MDE Guidance document, Accounting for
Stormwater Wasteload Allocations and Impervious Acres Treated. To evaluate Bay restoration
progress, loading rates of TN, TP, and TSS for urban land were obtained from MDE (MDE, 2020)
and used to calculate load reductions from BMPs. These loading rates from MDE were used
instead of developing watershed-specific loading rates using MapShed because they correspond
with the broader accounting procedure used by the Chesapeake Bay Watershed Model.

A delivered load is the amount of pollutant delivered to the tidal waters of the Chesapeake Bay or
its tidal tributaries from an upstream point. Delivery factors differ by land-river segment and are
based upon the estimated amount of attenuation that occurs in the tributaries before it reaches the
mainstem of the Chesapeake Bay due to natural in-stream processes. Table 28 lists the delivery
factor of each land-river segment within Carroll County by HUC-8 watershed. Note that the
Liberty Reservoir Watershed has a delivery factor of 0.00 for TN, TP, and TSS due to the reservoir
impoundment.

Table 28: Chesapeake Bay Delivery Factors for Carroll County Land-River Segments by
HUC-8 Watershed

T TP
Cheseapeake Bay Carroll County Delislir Deliver
Land-River Segment HUC-8 Watershed y y
Factor Factor
) Liberty Reservoir Watershed 0.00 0.00
Patapsco River Segment
South Branch Patapsco River Watershed 0.11 0.27
Double Pipe Creek Watershed 0.25 0.47
Potomac River Segment Upper Monocacy River Watershed 0.30 0.47
Lower Monocacy River Watershed 0.37 0.47
) Prettyboy Reservoir Watershed 0.05 0.08
Gunpowder River Segment :
Loch Raven Reservoir Watershed 0.16 0.36

Edge of Tide (EOT) loads and corresponding reductions were determined utilizing TIPP to model
baseline load, required load reduction, reduction from current BMPs and reduction from planned
BMPs. Chesapeake Bay TMDL progress is summarized by 8-digit watershed for each of the
County’s three land-river segment in Tables 29 through 31 and shown in Figures 25 through 36.
The tables provide the Chesapeake Bay TMDLs, progress achieved through implemented BMPs,
expected reductions from future CIP-planned projects, and the total percent reduction achieved for
each portion of the land-river segment watersheds within the County.

The baseline and reductions represent a combination of the County Phase I and Municipal Phase
I values, based on the MOA between the County and each of the municipalities that combines the
jurisdictions into one MS4 permit. The aggregated load allocations for municipalities within all
land-river segment were added to the County load allocations obtained from the TMDL Data
Center to determine the combined baseline loads and reductions.
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Table 29: Carroll County Bay TMDL Restoration Progress for the Patapsco River Segment

Pollutant

8-Digit
Watershed

Modeled
Baseline
Load (TIPP)

%
Reduction
Required*

Required Load
Reduction Based
on Modeled
Baseline (lbs/yr)

Reduction
from Current
BMPs (lbs/yr)

Reduction
from Planned
Strategies
(Ibs/yr)

Total %
Reduction
(Achieved +
Planned)

% TMDL
Achieved

TP

S. Branch
(Baltimore
Harbor)
(2130908)

6,420.08

35.26%

2,263.72

639.95

108.97

11.67%

33.08%

Liberty
Reservoir
(2130907)

TN

S. Branch
(Baltimore
Harbor)
(2130908)

69,568.54

13.79%

9,593.50

4,963.28

1,018.67

8.60%

62.35%

Liberty
Reservoir
(2130907)
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Patapsco Bay River Segment
South Branch Patapsco Restoration Progress - TP

Remaining

Planned 67%

5%

Figure 25: Patapsco River Segment — South Branch Patapsco Restoration Progress for
Total Phosphorus

Patapsco Bay River Segment
South Branch Patapsco Restoration Progress - TN

Remaining
38%

Figure 26: Patapsco River Segment — South Branch Patapsco Restoration Progress for
Total Nitrogen
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Table 30: Carroll County Bay TMDL Restoration Progress for the Potomac River Segment

Pollutant

8-Digit
Watershed

Modeled
Baseline
Load (TIPP)

%
Reduction
Required

Required Load

Reduction Based on
Modeled Baseline

(Ibs/yr)

Reduction from
Current BMPs

(Ibs/yr)

Reduction from
Planned
Strategies
(Ibs/yr)

Total %
Reduction
(Achieved +
Planned)

% TMDL
achieved

TP

Double
Pipe Creek
(2140304)

12,721.44

22.07%

2,807.62

879.41

235.44

8.76%

39.71%

Upper
Monocacy
River
(2140303)

3,160.02

22.07%

697.42

322.44

21.10

10.87%

49.26%

Lower
Monocacy
River
(2140302)

566.81

22.07%

125.10

5.38

32.93

6.76%

30.62%

TN

Double
Pipe Creek
(2140304)

176,128.66

9.25%

16,291.90

10,364.63

2,342.77

7.21%

78.00%

Upper
Monocacy
River
(2140303)

30,250.14

9.25%

2,798.14

2,023.98

201.64

7.36%

79.54%

Lower
Monocacy
River
(2140302)

14,543.57

9.25%

1,345.28

119.24

495.24

4.23%

45.68%
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Potomac Bay River Segment
Double Pipe Creek Restoration Progress - TP

Remaining
60%

Figure 27: Potomac River Segment — Double Pipe Creek Restoration Progress for Total
Phosphorus

Potomac Bay River Segment
Double Pipe Creek Restoration Progress - TN

Remaining
22%

Figure 28: Potomac River Segment — Double Pipe Creek Restoration Progress for Total
Nitrogen
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Potomac Bay River Segment
Upper Monocacy Restoration Progress - TP

Remaining
51%

Planned
3%

Figure 29: Potomac River Segment — Upper Monocacy River Restoration Progress for
Total Phosphorus

Potomac Bay River Segment
Upper Monocacy Restoration Progress - TN

Remaining
21%

Planned
7%

Figure 30: Potomac River Segment — Upper Monocacy River Restoration Progress for
Total Nitrogen
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Potomac Bay River Segment

Lower Monocacy Restoration Progress - TP
Implemented

4%

Figure 31: Potomac River Segment — Lower Monocacy River Restoration Progress for
Total Phosphorus

Potomac Bay River Segment

Lower Monocacy Restoration Progress - TN
Implemented

9%

Figure 32: Potomac River Segment — Lower Monocacy River Restoration Progress for
Total Nitrogen
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Table 31: Carroll County Bay TMDL Restoration Progress for the Gunpowder River Segment

Modeled Required Load Reduction Reduction from Total %
Pollutant 8-Digit Baseline % Reduction | Reduction Based on | from Current Planned Reduction % TMDL
Watershed Load (TIPP) Required Modeled Baseline BMPs Strategies (Achieved + achieved
(Ibs/yr) (Ibs/yr) (Ibs/yr) Planned)
Loch Raven 0 0 0
(2130805) 167.41 17.19% 28.78 5.67 124.23 77.59% 451.38%
TP Prettyboy
Reservoir 887.37 17.19% 152.54 34.59 27.00 6.94% 40.38%
(2130806)
toch Raven | ) 4/, o5 9.59% 128.65 42.72 538.05 43.29% 451.42%
(2130805) B . . (0 . . . . (] . (]
TN Prettyboy
Reservoir 9,371.69 9.59% 898.75 324.57 247.53 6.10% 63.66%
(2130806)
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Gunpowder Bay River Segment
Loch Raven Restoration Progress - TP

Figure 33: Gunpowder River Segment — Loch Raven Restoration Progress for Total
Phosphorus

Gunpowder Bay River Segment
Loch Raven Restoration Progress - TN

Figure 34: Gunpowder River Segment — Loch Raven Restoration Progress for Total
Nitrogen
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Gunpowder Bay River Segment
Prettyboy Reservoir Restoration Progress - TP

Remaining
59%

Figure 35: Gunpowder River Segment — Prettyboy Reservoir Restoration Progress for
Total Phosphorus

Gunpowder Bay River Segment
Prettyboy Reservoir Restoration Progress - TN

Remaining
36%

Figure 36: Gunpowder River Segment — Prettyboy Reservoir Restoration Progress for Total
Nitrogen
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VIII. TMDL Benchmarks

Through the continued implementation of stormwater management projects and alternative BMPs,
Carroll County continues to make progress toward TMDL attainment at both the local and Bay
levels. In order to develop a timeline for those attainments, benchmark tables have been created
to provide current progress, CIP-approved planned progress, and the estimated year that TMDL
attainment is projected to be reached (i.e. the year in which 100% of the required reductions will
be met). To estimate the TMDL end date, the percent completed since the baseline year for each
TMDL was determined with an assumption that progress will continue at that percent reduction
per year. To achieve these goals, the County will continue to focus primarily on stormwater
retrofits, streamside buffer plantings, street sweeping and inlet cleaning, and stream restoration
opportunities.

Table 32 and Table 33 lists the current progress through the 2024 permit year, the expected
progress from CIP-approved projects through 2031, and the projected end date of full
implementation for each TMDL within Carroll County.

Table 32: Local TMDL Benchmarks for Carroll County Watersheds

TMDL Current CIP-Planned Projected
Watershed HUC-8 Pollutant Progress Progress TMDL End
(FY2024) (FY2031) Date
Phosphorus 18% 26% 2068
Liberty Reservoir*
Sediment 23% 34% 2064
Prettyboy Reservoir* Phosphorus 31% 51% 2055
Loch Raven Reservoir* Phosphorus 95% 100% 2030
Phosphorus 100% 100% Complete
Upper Monocacy River* -
Sediment 24% 27% 2067
Lower Monocacy River* Phosphorus 3% 23% 2070
PhOSphorUS 9% 12% 2075
Double Pipe Creek* -
Sediment 22% 28% 2067
Phosphorus 75% 86% 2038
South Branch Patapsco River* -
Nitrogen 59% 68% 2047

* Assumes 2.00% reduction rate/year
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Table 33: Cheseapeake Bay TMDL Benchmarks for Carroll County Watersheds

TMDL 6-Digit 8-Digit Current | CIP-Planned | o\ p) ¢y

, Pollutant Progress Progress
Shed ID's | Watershed Watershed (FY2024) (FY2031) Date

S. Branch
(Baltimore
Harbor)
(2130908)

TP 28% 33% 2064

Liberty Reservoir

Patapsco (2130907) TP - - -

G1036 River
S. Branch

Segment

& (Baltimore
Harbor)
(2130908)

N 52% 62% 2050

Liberty Reservoir

N - - -
(2130907)

Double Pipe

9 0
Creek (2140304) s 31% 40% 2061

Upper Monocacy

9 0
River (2140303) s 46% 49% 2056

Lower Monocacy

0, 0,
Potomac | River (2140302) R 4% 31% 2066

G1050 River

Creek (2140304) 64% 8% 0

Upper Monocacy

9 0
River (2140303) ™ 72% 80% 2041

Lower Monocacy

9 0
River (2140302) ™ 9% 46% 2058

Loch Raven

TP 209 1009 2
(2130805) 0% 00% 030

Prettyboy
Reservoir TP 23% 40% 2061
Gunpowder (2130806)

G1024 River
Loch Raven

Segment 9 1009 2
(2130805) TN 33% 00% 030

Prettyboy
Reservoir TN 36% 64% 2049
(2130806)
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