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STATEMENT OF PURPOSE AND COMMITMENT

The Sassafras \WWtershed Ation Han, sponsored by the Sassafras River Associatidn a
supported by a scientific advisory committee kn@srthe Core Team and wide and active
stakeholder interests, sets forth a blueprintierdustainable environmental health of the
Sassafras River. The SWAP is based upon a commsieleeand scientific assessment of the
Sassafras River Watershed. This assessment ssipip@idassafras River’s designation as
impaired under Maryland’s Clean Water Action Plad demonstrates why it is given the
highest priority for restoration. The SWAP sciedcaws upon the historic data contributing to
that designation, while updating and expanding khatvledge with a host of new data. This
data describes and documents water quality, shereharacteristics, development and farming
impacts and a number of other impairments. Thia dhows that considerable restoration is
needed.

By comprehensively assessing the Sassafras Rpesent state and by reaching deeply into its
future, this plan and its background studies chatear course toward watershed improvements.
That course is made up of specific action stratetiiat include:

» Assisting our towns in achieving the maximum fekesreduction of nitrogen and
phosphorus in the municipal wastewater stream;

» Partnering with agriculture to increase participatin cost-share programs and
implementation of best management practices sucb\as crops, no till farming and
buffer strips;

» Educating our residents of the environmental danfpoorly maintained septic systems,
over-fertilized lawns, eroding shorelines and ufdnafd streams;

» Educating our children of the benefits of a healtlayershed, promoting the next
generation of environmental stewardship.

With diligent application of the principles of tIs®®VAP and implementation of its
recommendations, the Sassafras River one day evilleblisted as an impaired waterway.
Accordingly, the principal stakeholder entities gdeam the following ethic and commitment:

WHEREAS the Sassafras River is one of the mosticceers of the upper Chesapeake with its
30 foot cliffs and lush vegetation; with tranquiaters bearing recreational and commercial
value; with shoreline providing habitat to raraetitened and endangered species, and towns of
Galena, Betterton and Cecilton deriving historeadl cultural benefit from her tides; and,

WHEREAS the Sassafras River Watershed is stregsttelzhemistry of human impact upon
land, by tides, and from the air; and,

WHEREAS the future of the Sassafras River andntsrens, including the management of rural
growth and development, enhancement of its wildigbitat and aquatic resources, preservation
and conservation of its commercially vital farmlandnd protection of the quality of life along

its shores and tributaries is of foremost concertné undersigned stakeholders;



THEREFORE IT IS RESOLVED that the undersigned dtakders agree to work in concert to
implement the recommendations of the Sassafrag Riatershed Plan, to hold each other
accountable for the implementation of the recomragads, to take bold strides to influence the
direction of environmental planning and practitenking forward to a healthy watershed and
working towards achieving it without delay, ancettgage every watershed citizen as a steward
of the Action Plan and the Watershed and to achieegoals set forth herein.

Signed:

Sassafras River Association

Center for Watershed Protection

Cecil County Planning and Zoning

Cecil Soil Conservation District

Delaware Department of Natural Resources and Emwiemtal Control
Kent County Planning, Housing, and Zoning

Kent Soil and Water Conservation District

Maryland Department of the Environment

Maryland Department of Natural Resources

McCrone Inc.

University of Maryland Center for Environmental &ute
University of Maryland Environmental Finance Center
University of Maryland SeaGrant Extension

Upper Eastern Shore Tributary Strategy Team
Washington College Center for Environment and Sycie



TABLE OF CONTENTS

STATEMENT OF PURPOSE AND COMMITMENT ..ottt [
LIST OF TABLES ...ttt e e e e e et e e e e e e et e e e e e e eeraanans Y,
EXECULIVE SUMIMAAIY ...ttt viii
IO I 1) (o Yo LU [ 1 o o IR 30
1.1 BacKgroUNd .........coooiiiiiiiiiiiiiees o 30
1.2 U.S. EPA Watershed Planning “A-1 Criteria” ..........cooovvveiiiiiiiininnnnn. 34
1.3 Report Organization.........oooeeeeeiieiiieieea e 36.
2.0 Watershed Goal, Strategies and Recommendations.............ccccceeeeeevvvviinneennn. 37
Watershed GOal: .........oviviiiiiiii e 31.
Stakeholder Strategies: ........oovvuiiiiiiiiiiee e 7.3
2.1 ReCOMMENUALIONS ... .ccvniiii it eemeee et e e e e e e aaeeeaaeees 8.3
3.0 Watershed Restoration PracCtiCes.......coouviuuiiiiiiiiiiiiiceecieeeeee e, 45
3.1 Stormwater RetrOfitS.......ciivuiiiiiiiiii e e e 46.
(RIS [0 [T 01 (= 46
N Lo] g B =TT 0 (=] ] (1= | S a7
3.2 Stream Corridor and Tidal Shoreline Restoration................cccc......... 50
N L=T= 10 (T G011 o o] CH 50
WOoOodlanNd GUIHES ...t s e 50
Stream BUfEIS ...t 50
Tidal SNOTEIINE ... ees 51
Shoreling BUFFEIS . ..uuiiiiii i ettt 51
Vegetative Banks ..........cooiiiiie e 51
Sill Structures and Breakwaters ............cceeeeeeviieeiiviieeeiiineeen, 51
Living Shoreline............oioiiii 52
3.3 On-site Sewage Disposal System Repair and Upgrade................... 53
3.4 Municipal Wastewater Treatment Plant Upgrades ..ccce.....oooeeeeeeeeneee. 54
3.5 Agricultural Practices and Programs........cccccccvooeeeeiiieieeeeeiiiiiiieenn 55
Nutrient Management Plans (NMP) .......... .o eeeermiieee e 55
Agricultural Buffers & COVer CrOPS...........ueeeeeeeeererrmmmnnianaeaaaaaaaens 56
Constructed WeEtlandS ..........oovvniiiinii e e e e 56
COSt Share ProgramsS.........uuuuuuuuuue s s eeeeeeeeeeeeeeessssnnnnnnaaneeeens 1.5
B S EIMENTS .ot 57
3.6 Pollution Prevention/Source Control Educationu..........cccvvvveeeee..... 61
3.7 State, County and Municipal Practices and Programs..................... 62
The Chesapeake Bay TMDL......ccoooiiiiiiiii e 63
4.0 Watershed Characteristics and Restoration Quites..............eeeeeiiiiinneeeeeeeennn. 64
4.1 ShoOreline ASSESSIMENT .....u.iiiiiiii it ieemeemr e e e e e e e e 65
OVEIVIEW & MELNOAS......civiiiii et 65
RESUILS ..o e e ena e 65
Shoreling FRAIUIES .........iviviii e 65
Shoreline Landcover and Buffers............coeeeevvieeeeennnn....... 66
Shoreling EroSiON SIEES .......civvniiirnis s e eeae e e e e eans 67
4.2 Stream Corridor ASSESSMENT.........uuuiiiiimmcceee e e et ee et e et e eenans 70



(@A Y AVA =) TR 70

METNOAS ... e 71
RESUIES e e e 71
4.3 Upland ASSESSIMENT.......cccoiiiiiiiiiiiiiee et e e e e 1.7
OVEBIVIBW ...ttt ettt e e e e e e et e ettt a e e e e e e e e e e eaeeas 77
METNOAS ... e 77
RESUIES e 77
Hotspot Site Investigation (HSI)............cmmmmeeeiiiinneieeeeeeeeeeeee, 77
Neighborhood Source Assessment (NSA) ......cccoeeeiiiiinennn. 81
4.4 SYNOPLIC ASSESSIMENT....cii it e e 84
OVEBIVIBW ...ttt e e e e e e ettt e e e e e e e e e e eeeeas 84
METNOAS ... e 84
RESUIES e 85
5.0 IMPIEMENTALION ..ot eemmmm e e e e e e e e e 89
5.1 Costs and SChedUIE ..........coooeviiit et eeeaee e 89
5.2 Pollutant Load RedUCLIONS .............commeeeeeeeiiiiiiiiiienee e 104
6.0 MONITONNG PIaN ... s 110
6.1 Project TraCKing ........ccouuuuuuiiuuiiiies s 115
RETEIENCES ... e eeee e e e e e e e e e e e e e eaes 116
F Y o] o 1= Lo [Tox = ST 118
Appendix A. Property Owner Notification Letters.............ccoevvvvvvvvvinnnnnnnnn. Al
Appendix B. Data ASSESSIMENIS ........cceveiicemmmmmiaieeee e e e e e e e e eeeeeeeeeieeeenes 1B
Appendix C. Upper Eastern Shore Tributary Stra@gPs...........cccccceeeennnn. C1
Appendix D. Stakeholder Meeting Minutes 2009 .ooe.vvvveeeiiieeeeeeeenieennen. D1
APPENIX E. ZONING ...iiiiiiiieiieee e eeieeeeee e eae s E1l
Appendix F. Sassafras River Watershed Charactemnieat.................cccce..... F1



LIST OF TABLES

Table 1.1 Key Characteristics of the SassafrasrRMatershed ................c.oooeevennnnnnn. 32
Table 1.2 Priority Pollutants and Concerns in3lassafras River Watershed............ 33
Table 1.3 U.S. EPA Watershed Planning Criteria ............cooooiviiiiiiiiiiiiiiine 35
Table 3.1 Management Practices Recommended inf&esBaver Watershed ......... 45
Table 3.2 Cost-Share Programs Detalls .......ccoeueueiiiiiiiiiiiiieceeeiiiiies 58
Table 3.3 Conservation Easement Programs .....cccceeeeueeeeeeriinnnnneeeeeeeeeeeeeeeeeeens 60
Table 4.1 Key Characteristics of the SassafrasrRMatershed ................cccooeevvnnnnnin. 64
Table 4.2 Altered Shoreling FEAtUIeS..... oo 66
Table 4.3 VIMS Shoreline Assessment Bank ErosiondZmns...............cccoeevveeennns 68
Table 4.4 High Priority Shoreling Sites .......cceeiiiiiiiiiic e 68
Table 4.5 Summary of SCA Potential Problem Sites..........cccoooovviiiiiiiiiiiinnnnnn. 2.7
Table 4.6 Summary of Selected EroSion SiteS..........ccuuviiiiiiiiiiiiiii i eeeeeees 74
Table 4.7 Prioritized Inadequate Buffers in Upl&tteam Corridors............eeveeeeennn. 75
Table 4.8 Summary of Hotspot Site Recommendations.............cccccceeeeeeeveeviinnn. 80
Table 4.9 Summary of Neighborhood Assessment Re@dations........................ 82
Table 4.11 Summary of Synoptic NUtrient TEeStING w......ceeeeerieeeeiieeiieeeeiiiiiinees 85.
Table 5.1 Recommendations, Responsible PartiedDasded Outcomes for

Y] (o] = 1o o [PPSR 90
Table 5.2 Logical Framework: Inputs, ACtivitieSUPULS............eeeviiiiiiiiieeeeeeeee, 6.9
Table 5.3 Pollutant Load Reduction CalculationsTotal Nitrogen, Total

Phosphorus, and Total Suspended Sediment ....cu.cooieeeeeeeeeene.... 105
Table 5.4 Sassafras Watershed Annual Loads andipated Restoration Strategy

REAUCTIONS. ...t e e e e e e e e e eeeeeeeanees 108
Table 6.1 Sassafras River Association MonitoringQPIMS ............eeeiieiieneeeeeeeeeenn. 110
Table 6.2 MDNR Sassafras Sentinel Monitoring Progra.............ccceeeeenieeeeeeeeeeeene. 112



Table 6.3 Measurable Indicators for Monitoringdetf

Vi



LIST OF FIGURES

Figure 1.1 Map of the Sassafras River Watershed.............cccccvvveviiiiieeiiinnnenn. 31
Figure 3.1 Residential stormwater retrofit examples..........ccccoeeeeeiiiiiiiiiiiiiiinnns a7
Figure 3.2 Non-residential stormwater retrofit exd@s ...............cccoecciiiiiiiiinnenn. 48.

Figure 3.3 Representative candidate sites for egéine stormwater conveyance ....49

Figure 3.4 Typical regenerative stormwater CONVegaiesign ..........cceeevvvvvrnnniineeennn 49
Figure 3.5 Vegetative bank iSSUES.........o e 52
Figure 3.6 Schematic of living shoreline restonatio.................uveiiiiiiinininininnnee. 53
Figure 3.7 Waste Water Treatment MethodsS ...cccuueeuiiiiiiiiieeiiiiiiieieeiie 55
FIQUIE 3.8 COVEI CIOPS . .ciiiiieiiiiiittiiimmmmmme ettt e e e e e e e e e e e aaeaeaeeaaeeees 56
Figure 4.1 Shoreline landcover by type as a peagentf total miles surveyed.......... 67
Figure 4.2 Priority shoreline site eXampleS ..o, 70
Figure 4.3 Potential problems found during theastreorridor assessment ............... 73
Figure 4.4 Examples of severe erosion and pripntyect Sites .............cceevvvvvveennnnn. 74
Figure 4.5 Indian Acres Campground .........cccceeeeiiiiiiiiiiiiiiiiiiii e 78

Figure 4.6 Neighborhood Source ASSESSMENT e eeeeeeeeeeciiiiiiiiiiiiieeeeeeeen. 81

Figure 4.7 Synoptic survey total phosphorus nut@mcentrations. ......................... 86
Figure 4.8 Synoptic survey total nitrogen nutrieomcentrations. ..............ccceeevvvvnnnns 87
Figure 4.9 Prioritized problem sites and restoratpportunities..............ccoeeeeeeeeenee. 87

Vil



EXECUTIVE SUMMARY

E1.0 Introduction

The Sassafras River Watershed is located in thest &k River Basin, with its head waters in
Delaware and its mouth on the Eastern Shore ofttesapeake Bay. Its geographic location lies
across three counties: Cecil to the north, KehéSouth and New Castle to the east in
Delaware. Since early colonization, the Sassaftatershed has been a place rich in both land
based and water based resources. When CaptairSdalkinis crew sailed the Sassafras River in
1607, “fish were so plentiful that Smith and hismjekingly attempted to catch them with frying
pans,” (Wennersten 2001, 23). Sassafras rootsaveopular Chesapeake export in the
seventeenth and eighteenth centuries, from whistast sold and boiled into teas that were
thought to be good for “purifying the blood.” TBassafras River owes its name to “colonial
root grubbers who believed they had found the magie all for disease” (Wennersten 2001,
53). However, much has changed since those tifieday the river is challenged by nutrient
pollution from urban stormwater, agricultural ruh@fewage effluent and aging septic systems.
This excess nutrient loading results in eutropiocatvhich promotes unfavorable plant growth
such as phytoplankton (algal blooms) over otheesygf plants, degrading water quality. This
enhanced growth disrupts the normal function ofeib@system by choking out submerged
aquatic vegetation and decreasing oxygen, makingval difficult for the aquatic species that
once thrived (Bartram et al. 1999).

The Sassafras River itself is roughly 20 navigabiles long and the watershed covers
approximately 94 square miles. The watershed stipnaural with land use comprised of 57%
agriculture, 24% forest, and only about 5% devaiopesidential and industrial). There are two
municipalities within the boundaries of the SassaiVatershed, Betterton and Galena in Kent
County, MD; and one municipality partially withihg watershed, Cecilton in Cecil County, MD.
Using year 2000 census blocks within the Sass&ftatershed boundary, the total population is
estimated at 4,318 people. This is roughly 52 [geper square mile of land within the
watershed.

The Sassafras River is listed on the United Statesronmental Protection Agency’s (EPA’S)
list of federally impaired waters and the Statdaiyland303(d)impaired list for nutrients,
sediment (total suspended solids) and PCB'’s initlad portions as well as biological
impairment in the non-tidal portions. The Sassaisaalso listed on Delaware393(d)list of
impaired waters for biological and habitat impainhm the non-tidal portions of Delaware.
These impairments were designated as a resuledfd¢deral Clean Water Act established in
1972 which required all states, territories, anthaxized tribes to: 1) develop water quality
standards for all jurisdictional surface waterspinitor these waters; and 3) identify and list
those waters not meeting water quality standakaswn sources of pollution include two point
source waste water treatment plants that serveemtsi within the towns of Betterton and
Galena. Non-point sources of pollution dominaterdgmainder of the nutrient and sediment
loads by more than half, and are a result of lonsdg residential development, on-site septic
systems, stormwater and agriculture runoff, as aekhoreline erosion and water resource based
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industry such as marinas and a very dense boabipglgtion. Through woodland gullies, a
mixture of stable and unstable streams and a lisi@tland loss of 11,651 acres, these nonpoint
sources have delivered nutrients and sediment at@lerated pace.

The Sassafras River Association (SRA), recognithiegneed for an action plan to address the
impairments in the River, secured private funding arganized an independent effort to create a
blueprint for positive improvements to the healthh@ river and watershed. The Sassafras
Watershed Action Plan (SWAP) includes prioritizedtoration recommendations, milestone
timelines and potential funding opportunities tgineémplementation of the recommendations.

In order to restore the fragile system of the Seas&Vatershed, sources of pollution must be
directly addressed and the historical resiliencthefsystem must be revitalized. This can be
achieved by recreating the natural kidneys of fls¢éesn such as wetlands and forested buffers,
both which have been lost due to human alteredstzayes.

The Sassafras Watershed Action Plan (SWAP) deteglsctions necessary to improve
conditions in the watershed, based on a seriasldirfork assessments and a stakeholder
process. The SWAP was developed through a pahipdsetween 15 public and private entities
which formed a Core Team including: the SassafrasrRAssociation; Center for Watershed
Protection; Cecil County Planning and Zoning; C&all Conservation District; Delaware
Department of Natural Resources and Environmerdali@l; Kent Planning, Housing and
Zoning; Kent Soil and Water Conservation Distridryland Department of the Environment;
Maryland Department of Natural Resources; McCraree, lUpper Eastern Shore Tributary
Strategies Team; University of Maryland CenterEavironmental Sciences; University of
Maryland Environmental Finance Center; Universitiviaryland Sea Grant Extension Program;
and Washington College Center for Environment anclely.

Existing Geographic Information System (GIS) dats\the basis for much of the initial
compilation of data. Field work assessments, Ce@n meetings and stakeholder meetings
provided additional data. The Core Team, congjtiirepresentatives from each partnering
agency, met monthly and served as a technical @agvt®mmittee, guiding the watershed
planning process. In addition, three stakeholdegtings were held to provide community input
to the process. A series of fieldwork assessmeeats conducted and included a stream impact
assessment (Stream Corridor Assessment), an uptdiation source assessment of
neighborhoods, institutions, hotspots and pervareas (Unified Subwatershed and Site
Reconnaissance), a tidal shoreline assessmenglbasna synoptic nutrient survey of the non-
tidal streams. The protocols and results of tisessments are presented in Section 4.0, and
complete data sets can be found in Appendix B. r&@&weatershed recommendations are first
presented in Section 2.0 and later in Section %9 associated costs, location, responsible
parties, and milestones. A draft schedule for en@ntation and the expected benefits of
implementation are also presented.



E2.0 Priority Pollutants and Concerns

As part of this report, a number of priority ponts and concerns were identified for the
Sassafras River watershed. Table E.1 lists eaddlitgnat and concern, data source, potential
sources of contamination and the negative effé¢tas on the watershed.

Table E.1 Priority Pollutants and Concerns in theSassafras River Watershed

Pollutant or Concern

Data Source

Potential Sources of
Contamination

Watershed Effects

1. Nutrients (Nitrogen | MD 303d list Point Sources  Eutrophication
and Phosphorus)* Urban runoff e Contribution to
TMDL written for Agricultural runoff Chesapeake Bay
phosphorus Turf grass and lawns| pollution and dead

Atmospheric Zzones

deposition « Harmful Algal

Septic systems blooms

Pet waste * Decrease in SAV
2. Sediment (TSS — MD 303d list Streambank erosion |« In-stream habitat

total suspended
solids)

Urban runoff
Construction sites
Agricultural runoff

loss

Reduced depth in
tidal creeks
Reduced light
penetration for SAV
growth

3. Bacteria County Health Urban stormwater * Swimming and
Departments runoff water contact relate(
have issued Pet waste illnesses
beach Wildlife « Shellfish harvesting
advisories and | « Fajling Septic systems concerns
closures Improper disposal of

boat waste
4. Biological MD 303d list Streambank erosion |« Loss of sensitive
Impairment DE 303d list Agricultural runoff species
Urban runoff * In-stream habitat
Point sources loss
5. Polychlorinated MD 303d list Old electrical * Fish and biological
Biphenyls (PCBs) transformers contamination
Landfills cautioning human

Point Sources
Resuspension of
bottom sedimengs
Tidal influence of the
Upper Chesapeake
Bay

consumption




Table E.1 Priority Pollutants and Concerns in theSassafras River Watershed

Pollutant or Concern Data Source Potential 5.0“'(035 of Watershed Effects
Contamination

« Atmospheric
Deposition

Reference? (MDE 2006);” (More detail on the TMDL can be found in the Waltexs
Characterization Report in Appendix F)¥DE 2008);*(DNREC, 2008)

E3.0 Goals and Recommendations

After receiving input from residents, farmers anot@ad array of other watershed stakeholders,
the following set of strategies were drafted inrdmation with the Core Team to guide
recommendations of the Sassafras Watershed Ackeon P

Overall Stakeholder Goal: A healthy clean river that is safe for swimmifighing and
crabbing and meets the TMDL for all impairments.

Stakeholder Strategies:

1.
2.

o o

7.

8.

9.

Quantify problems and chart a path to measure pssgr

Increase the knowledge and awareness of homeovdemslopers and children of ways
to improve conditions in the Sassafras — includegt Management Practices (BMPSs),
reduced impervious cover and improved lawncaretjoes

Increase forest buffers

Understand the causes of erosion and increaseatstoefforts including State Highway
and other potential stream restoration and sha aliabilization efforts

Improved sewage treatment in Galena and Betterton

Increase the number of people pumping out theiticeepnd upgrading their septics to
remove nitrogen — also identify failing and leakseptics particularly in shared group
systems

Improved enforcement and regulations including ¢hpartaining to septic systems and
pumpouts

Reduced impact of boaters on the Sassafras — seegareness of need and access for
sewage pump outs from boats

Continue to have the Sassafras as a priority fundiea for cover crops

10.Increase availability of Agriculture Cost-Sharegnams to land and farmers that

currently do not qualify

11.Increase peer-to-peer farmer interaction to makitiadal gains in conservation

practices

12.Increased preservation of farmland in the watershed
13.Increase public access and public interaction thi¢ghRiver and the watershed

14.Monitor and track the measured results to insurglitimns are improving in the River.
15.Use the SRA and the Stakeholder process as a riovdgher watersheds in the area

Xi



E4.0 Implementation Costs and Schedules

Table E.2 sets forth the goals achieved, locatiesponsible parties, and long-term milestones
for implementation of each recommendation. Eacbhmenendation has been linked to a
Stakeholder Strategy, identified in Section 2.@bl€ E.3 provides a draft implementation
schedule over a 10 year period and associated fopstsplementing each recommendation. The
cumulative estimate for implementing the 30 recomdadions presented in Section 2.0 over the
next ten years exceeds $ 13 million dollars. TVerarching goal which is aimed at achieving
swimmable, fishable, and water contact recreatyofd20, aligns with all of the
recommendations as it takes a multi-faceted apprtzaachieve this goal. Preliminary cost
estimates and responsible partners have beenfiddrgo that financial resources can be
allocated and staff roles can be defined. Reatnshed restoration requires a multi-faceted
approach, which combines land use decisions wittherground implementation, education,
and protection and restoration of watershed funstio
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Table E.2 Recommendations, Responsible Parties, abésired Outcomes for Restoration

Stakeholder Recommendation Location Responsible Parties Outcome
1. Rt. 301 Highway . Maryland Dept of Transportation 3 projects cqnstructed_
i 3 locations near town Reduce sediment loading
4 retrofits and stream Kent County
. of Sassafras
restoration SRA
2. Stormwater Stormwater retrofits
213 retrofitting demo in specific locations SRA 4 retrofit projects
' projects including rain | then additional CwP Reduce sediment and pollutant loads
gardens and rain barre|svatershed wide
. . Reach 500 residents through annual
Target high nutrient X
3. Outreach and areas identified in workshops, Spring and Fall
education of residents ; SRA 300 Soil Tests with results logged by
2,14 : neighborhood . .
on lawn care practices Cooperative Extension SRA
assessments then .
through workshops . 100 acres of urban nutrient management
watershed wide
Reduce Total Phosphorous
All business in watershed carry P-free
4. Advocate for fertilizers
phosphorous free Watershed wide then County and State legislation prohibiting
2 - ; SRA o : . -
fertilizers throughout | county wide or limiting residential use of fertilizers
the watershed Reduce Total Phosphorous
5. Assistance with
inspections and MD Dept of Environment 300 tests performed
26 outreach to Target critical area Cecil and Kent County Health 150 septic upgrades
' homeowners on then watershed wide Departments Increase septic system maintenance
denitrifying septic SRA Reduce Total Nitrogen

upgrades
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Table E.2 Recommendations, Responsible Parties, abésired Outcomes for Restoration

Stakeholder Recommendation Location Responsible Parties Qutcome
MD Dept of Environment
6. Fix failing septics in | Critical area then Cecil and Kent County Health Repair 25 failing septics
2,6,7 . Departments 4
Sassafras watershed wide SRA Reduce Total Nitrogen
7 Uparade Galena Town of Galena 1 ENR municipal WWTP
5 - ~P9 Galena, MD MD Dept of Environment Reduce Phosphorus, Total Nitrogen af
WWTP to ENR .
SRA Ammonia
Town of Betterton -
8. Upgrade Betterton . 1 ENR municipal WWTP
5 WWTP to ENR Betterton, MD g/IRDADept of Environment Reduce Phosphorus, Ammonia, Bacte
?ﬁa:%errz[;%z?nde;eg Kent and Cecil County Health Identify all major systems
2,6,7 cor{qmunit septic Watershed wide Departments Test 5 systems
y sep SRA Reduce Nutrient Discharge
systems
10. Upgrade
Sgﬁqr;%uiteszo?glsn; d Kent and Cecil County Health Upgrade 50% of identified systems to
2,6,7 Y Sep Watershed wide Departments enhanced denitfication technology
enhanced .
NP SRA Reduce Nitrogen
denitrification
technology
Natural Resource Conservation
11. Identify erodin Service Inventory of woodland gully issues that
1,4,10 ' . 9 Watershed wide Resource Conservation District Y gully
wooded ravines CWP can be addressed
SRA
— Natural Resource Conservation
12. Prioritize and : . .
restore multiole sites of Service 1 mile of stream and wooded ravine
1,4,10 . P Watershed wide Resource Conservation District restored
eroding stream and . .
, CwWP Reduce sediment loading
wooded ravines SRA
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Table E.2 Recommendations, Responsible Parties, abésired Outcomes for Restoration

)

Stakeholder Recommendation Location Responsible Parties Qutcome
13. S_tablllze aptlvely Eastern Shore Resource Stabilize 1/2 miles of shoreline
eroding shorelines, Lloyds Creek and . ;
4 ; ] ; Conservation & Development Slow rate of erosion
tidally induced and Knights Island . .
) SRA Reduce sediment loading
topdown induced
14. Increase shoreline SRA Increase 1 miles of shoreline buffers
4 buffers and outreach tg Critical Area Eastern Shore Resource Slow rate of erosion
residents on buffer Conservation & Development Reduce sediment loading
management Town of Betterton
15. Additional stream Watershed wide Natu_ral Resource Conservation Increase stream buffers by 2 miles
2,3 buffers for landowners Service ; . .
. . (see Table 4.7) Reduce sediments and nutrient loadin
(ag and residential) SRA
16. Needs Assessmen SRA
1,911 T[O und_erstand Watershed wide U MD Cooperative Extension _Identlfy and a_d_dregs impediments to
impediments to cost- increase participation
ST UDEL
share participation
17. Increased outreach High nutrient areas a 5,000 acres of additional cover crops
and cost-share to . . SRA
. . identified by MD . . Increase awareness of programs and
19,11 farmers in locations ; U MD Cooperative Extension : .
o . Synoptic Survey, ther environmental benefits
with high nutrient . UDEL .
. watershed wide Reduce nutrient loads
concentrations
5 farms create and implement on-site
measures to reduce loads including
oo N UMD Cooperatie Srension | £ U on pouty ouses an
9,11 High nutrient areas UDEL

nutrient export in high
nutrient export areas

SRA

houses, cover crops and crops that
remove P, continuous till, subsurface
application of manures,

Reduce nutrient loading

XV



Table E.2 Recommendations, Responsible Parties, abésired Outcomes for Restoration

Stakeholder Recommendation Location Responsible Parties Qutcome
19. Increase acreages [of SRA 2,500 acres of additional cover crops
9,10,11 cover crops via Watershed wide (part of 5,000 above)

incentive payment

Reduce Total Phosphorous

20. Innovative ways of
more efficient and

U MD Cooperative Extension

100 acres implementing new and

L1l effective use of Watershed wide UDEL improved strategies
nutrients
21. Identify and
prioritize locations for Eastern Shore Resource
S . 5 wetlands constructed
1 up to 10 constructed | High input areas Conservation & Development
T Reduce Total Phosphorus
wetlands in high input SRA
areas
22. Extension of BMPSs
to farms with absentee Kent and Cecil Soil Conservation 500 acres with BMPs anplied
9,10,11 owners and others thatf Watershed wide Districts bp
. Reduce Total Phosphorus
do not qualify for cost SRA
share
23. En_cqurag_e marinas 2 additional marinas enrolled
to participate in the . SRA
2,8 .| Watershed wide Increase awareness of program and
Maryland Clean Maring Department of Natural Resourceg . X :
environmental/social benefits
Program
24. Education and
213 outreach to local schocIWatershe d wide SRA Raise environmental awareness and

system and community
youth groups

develop next generation of stewardshi
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Table E.2 Recommendations, Responsible Parties, abésired Outcomes for Restoration

Stakeholder Recommendation Location Responsible Parties Qutcome
25. Engage local Behavioral change increasing
2.13 community in | Watershed wide SRA responsible recreation
kayaking, bird watching Increased awareness and engagemen
and fishing
26. Part|C|pate_|n local Kent, Cecil and New SRA Reduce future impacts from
1,2 codes and ordinance . development
. Castle Counties Ccwp
review Develop a state of the knowledge
27. Advocate for .
reservation of forest _ No Q(_ecrease in well-managed farmlan
12 P Watershed wide SRA Additional 10% of forest and farmland
and well-managed
preserved
farmland
SRA
28. Advocate for or .
17 create TMDLs for all | Watershed wide MD Department of Natural TMDLs are developed for Sediments
iMpairments Resources and other impairments
P MD Department of Environment
29. Monitor efforts to SRA . .
improve the water : U MD Center for Environmental Identify and quantify prob_lerr_]s
1,14 . " . Watershed wide . Process and Impact Monitoring
quality conditions in the Science implemented
watershed CWP P
\?v(i)t'hseusggt?lrigﬁgg ZggageEastern Shore then Share best practices
15 Chesapeake Bay SRA Increase knowledge

start-up watershed

organizations

Region

Partner on advocacy efforts
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Table E.3 Logical Frame

ork: Inputs, Activities, Qutputs

. o Output Output Output
Recommendation Input Activity (year 1) (years 2-4) (year 5+)
« Staff Time Meet with State + Identify Funding 2 projects * 1 project
- +o | = Approximately Highway Authority |« SHA Design and constructed constructed
1. Rt. 301 Highway r_etroflts $ 1,000,000 per Implement highway Plan )
and stream restoration : . .
project for 3 projects retrofits
= $ 3,000,000
« Staff Time Identify site, recruit |« 1 workshop 4 workshops * 1 project
« 5workshops @ volunteers, design ande 1 project 2 projects constructed
2. Stormwater retrofitting $2,500 = $12,500 construct5 * 15rain barrels constructed
. . : .|« 4 projects @ $40,000 community projects 85 rain barrels
demo projects including rain _
gardens and rain barrels. =$ 160,000 (see Ar_mual workshops on
Table 4.10) rain gardens and rain
« 100 rain barrels @ barrels
$75=$%7,500
« Staff Time Annual workshop on | « 2 workshops 6 workshops *  Workshops
- + 8workshops @ lawn care + 150 Soil Tests 150 Soil Tests as needed
& Qutreach S| QLU= ©) $ 2,500 = $ 20,000 Distribute soil tests
resislanis o e Gelre e 300 Soil tests @ $ 15 and log results
practices through workshops -
=$4,500
« Staff Time Identify suppliers and| «  Local suppliers Change in
«  Workshops (noted ensure P-free products  carry P-free Legislation
4. Advocate for phosphorous above) are available products
free fertilizers throughout the Educate landowners
watershed in workshops
Lobby for changes in
legislation
« Staff Time Host septic workshopse 2 workshops 6 workshops * 100 septic
5. Assistance with inspectionse 8 workshops @ Identify septics in « 75 Septic Tests 225 Septic upgrades
and outreach to homeowners $ 2,500 = $ 20,000 critical area for testing Tests
on septic upgrades to « 300 Septic Tests @ Identify septic 50 septic
enhanced denitrification $ 100 = 30,000 consultant for testing upgrades
technology « 150 upgrades @
$ 18,000 = 2,700,000

XVili



Table E.3 Logical Frame

ork: Inputs, Activities, Qutputs

. o Output Output Output
Recommendation Input Activity (year 1) (years 2-4) (year 5+)

25 septics repaired @ Hire contractor to Shortlist of 15 septic 10 septic
6. Fix failing septics in $ 15,000 = 375,000 design and install septic repairs systems systems
Sassafras retrofits from septic repaired repaired

testing

Staff time Identify funding Secure fundin Approve design
7. Upgrade Galena WWTP tg $ 1,500,000 for opportunities for ’ ar?g constructg
ENR

upgrade upgrade ENR plant

Staff time Ensure ENR design Secure funding Design Construct
8. Upgrade Betterton WWTP $ 20,000 for design Identify funding ENR plant
to ENR $ 1,500,000 for opportunities for

upgrade upgrade

9. Identify and test major $2,000_per test fo_r Iden_tlfy community Inventory Tgst systems in Test_ systems
. . approximately 5 sites septics watershed- systems critical area outside
combined and community _ ; "
. = $ 10,000 wide critical area
septic systems
Test systems
10. Upgrade appropriate C_ost will depend on Upgrade com_blned Determl_ne Design and 1 - 2 septics
. . size and number of and community appropriate construct one upgraded
combined and community units septics to enhanced technol d t
septics to enhanced deFrjlitrification eCt' nOtogy atn e
denitrification technology estimate cos
technology
$ 30,000 based on Catalogue wooded Identify wooded Identify wooded Technical
300 hours technical ravines and ravines ravines/ memo
11. Identify eroding wooded expertise recommend mitigatior] prioritize for containing
. effort restoration/ restoration
ravines e )
stabilization strategies for
various
scenarios
Staff time Restore high priority Ground truth Secure funding Construct 1
12 Prioritize and restore $ 150-3200 pei linear sites of eroding stream  and prioritize Design mile of
. . . foot for 1 mile = and wooded ravines candidate sites restoration eroding
multiple sites of eroding $ 1.000.000 . steam and
stream and wooded ravines T project
wooded
ravines
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Table E.3 Logical Frame

ork: Inputs, Activities, Qutputs

Recommendation Input Activity (ngg?ult) (ygg;[gg_ 4) (3%2%1)
« Staff time Ground truth potential «  Ground truth Secure funding Secure
13. Stabilize actively eroding| «  Approximately ¥ mile candidate sites, secufe  and prioritize and construct 1 funding and
shorelines, tidally induced and  of shoreline over 7 funding and construct candidate sites project construct 5 —
topdown induced projects. Sum of 7 sills, breakwaters, 6 additional
projects = $ 1,823,48( buffers projects
« Staff time Outreach to + Target home Plant 1/2 mile
* 1 miles = 60 acres of homeowners owners with turf shoreline buffer
buffer strips @ $ 300( Identify and adjacent to strips
14. Increase shoreline buffers per acre = $ 180,000 implement buffer shoreline
and outreach to residents on strips ¢ OQutreachto
buffer management waterfront
residents to
educate on
buffer BMPs
15. Additional stream buffers| «  Staff time Promote buffer strips| «  Secure Plant 1 mile of Plant 1 mile
for landowners (ag and ¢ 2 miles =121.38 acre for residential and ag landowner buffer strips of buffer
residential) of buffer strips @ lands permission strips
$ 3000 per acre = Secure permission ande  Promote
$ 364,140 funding for one residential and
community project(s) ag buffers
through media
and workshops
« Staff Time Poll farmers on « |dentify barriers Identify barriers Identify
iﬁasri?;? dﬁﬁ;j{;‘;ﬁgo *  Workshop (included participation in cost to participation to participation barriers to
SR below*) share programs and work to and work to participation
cost-share participation for ag
BMPs resolve resolve and work to
resolve
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Table E.3 Logical Frame

ork: Inputs, Activities, Qutputs

. o Output Output Output
Recommendation Input Activity (year 1) (years 2-4) (year 5+)
« Staff Time « Peerto peer 1000 additional 2500 additional 1500
* 1 annual workshop* networking to farmers acres in cover acres in cover additional
@ $ 2500 for 10 years in areas with high crops crops acres in
17. Increased outreach and = $ 25,000 nutrient 1 annual 3 workshops cover crops
cost-share to farmers in concentrations workshop Targeted 6 workshops
locations with high nutrient initially, then Targeted outreach to 509 Watershed
concentrations watershed wide outreach to 50 9 of ag wide
of ag community| community in outreach to
in priority areas priority areas ag
community
18. Identify farms with high | $ 10,000 per planfor5 |+ Work directly with 5 Identify and Identify farms Identify
nutrient export based on farms = $ 50,000 farms to construct target key farm and implement farms and
synoptic sampling work source reduction and areas 2 plans implement 3
directly with farms to control transport reduction plans
nutrient losses methods
« Staff Time « Peerto peer 1000 additional 500 additional 1000
e $10 per acre for networking to farmers| acres in cover acres in cover additional
2,500 acres for 5 years  in areas with high crops (part of crops (part of acres in
=$ 125,000 nutrient total acres total acres cover crops
¢ 1 annual workshop* concentrations above) above) (part of total
19. Increase acreages of cover  (same as above) initially then 1 annual 3 workshops acres above)
crops via incentive payment watershed wide workshop Targeted 6 workshops
Targeted outreach to Watershed
outreach to 50% 100% of ag wide
of ag community| community in outreach to
in high nutrient high nutrient ag
areas areas community
« Research funding « Evaluate critical Identify key Secure funding 100 acres
$ 100,000 issues on farms with subwatersheds and begin UMD with reduced
20. Innovative ways of more high nutrient exports and farm areas Cooperative Ext nutrient
efficient and effective use of research and test meetings with export and
nutrients methods to control selected farmer data on
nutrients enhanced
practices
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Table E.3 Logical Frame

ork: Inputs, Activities, Qutputs

. o Output Output Output
Recommendation Input Activity (year 1) (years 2-4) (year 5+)
+ Staff Time Ground truth + Construct 1 Construct 3 Construct 6
21. Identify and prioritize + $50,000 per wetland candidate sites, secure  treatment treatment treatment
locations for up to 10 for approximately 100 funding, design and wetland wetlands wetlands
constructed wetlands in high acres per site for 10 construct wetlands
input areas sites =
$ 500,000
« Staff Time Identify funding gaps | « Begin outreach 300 additional 200
22. Extension of BMPs to « $100 per acre for 50( and farms without and relationship acres in cover additional
farms with absentee owners acres = $ 50,000 BMPs building with crops acres in
and others that do not qualify] these cover crops
for cost share landowners/
tenant farmers
« Staff Time Targeted outreach to| « One on one 2 additional 1 additional
23. Encourage marinas to marina owners and outreach to 5 marinas sign marina signs
participate in the Maryland boaters non participating on
Clean Marina Program marinas and 2
boatyards
« Staff Time Participate in school | «+ Reach every Reach every Reach every
24. Education and outreach toe  Supplies @ $ 1,000 based programs to grader in Kent grader in Kent 4" grader in
local school system and per year for 10 years F educate youth on and Cecil county and Cecll Kent and
community youth groups $ 10,000 water quality and county Cecil county
stewardship
« Staff Time Create event(s) and | « River festival One large event One large
25. Engage local community | «  $ 5,000 per large activities that raise with activity and two smaller event and
in kayaking, bird watching and  event for advertising, awareness and engage (kayaking, etc.) activities per two smaller
fishing rentals, supplies = public in responsible embedded year activities per
$ 50,000 recreation within year
+ Staff Time Review Stormwater |+ Increase Increase Increase
Plans, Water and knowledge knowledge knowledge
26. Participate in local codes Sewer Plans, Comp |+ Reduce future Reduce future Reduce
and ordinance review Plans, Permit impacts from impacts from future

renewals, etc. for
water quality issues

development

development

impacts from
development
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Table E.3 Logical Frame

ork: Inputs, Activities, Qutputs

. o Output Output Output
Recommendation Input Activity (year 1) (years 2-4) (year 5+)
« Staff Time Participate in public | « No decrease in No decrease in No decrease
hearings, commission forest or well- forest or well- in forest or
27. Advocate for preservatior meetings, issue letters managed managed well-
of forest and well-managed of support etc. to farmland farmland managed
farmland advocate for forest farmland
and farmland
preservation
« Staff Time Review and comment «  Input on Bay- Loading Regulate
on Bay-wide TMDL wide TMDL estimates for impacts from
for Phosphorus, « Continue to Sassafras discharge
Nitrogen and monitor impairments permits
Sediments biological Regulate Continue to
Monitor biological impairments impacts from monitor
impairments through through MBSS discharge biological
28. Advocate for or create Maryland Biological and MD Stream permits impairments
TMDLs for all impairments Stream Survey and Waders Continue to through
Maryland Stream Programs monitor MBSS and
Waders Programs biological MD Stream
impairments Waders
through MBSS Programs
and MD Stream
Waders
Programs
« Staff Time Continue and increases Results are Results are Results are
« 3,000 per year for monitoring efforts that analyzed and analyzed and analyzed and
29. Monitor efforts to improve equipment costs for 1 track water quality publicized publicized publicized

the water quality conditions irj
the watershed

years = $ 30,000

« 3,000 per year for lab

tests for 10 years =
$ 30,000

improvements and
issues
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Table E.3 Logical Frame

ork: Inputs, Activities, Qutputs

. o Output Output Output
Recommendation Input Activity (year 1) (years 2-4) (year 5+)
« Staff Time Participate in Increase Increase Increase
. watershed meetings awareness of awareness of awareness of
30. Support and engage with .
. and events and issue grassroots grassroots grassroots
established and start-up
o letters of support to watershed watershed watershed
watershed organizations ; ; .
promote grassroots planning and planning and planning and
environmentalism restoration restoration restoration
Grand Total $ 13,6972

Shading indicates projects have already been stibdrfior partial funding.
Staff time represents costs associated with SassRiver Association full and part-time staff.
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E6.0 Pollutant Load Reductions

Table E.4 shows the pollutant load reduction edesibased on the recommendations outlined
in Section 2.0 as well as on-going implementatictioas by the Sassafras River Association,
Kent County and Cecil County. The load reductiaresbased on realistic implementation
scenarios over the next ten years. Citations ieraqed for each of the load reduction
calculations and are based on conservative assamspttach recommendation in Table E.4 is
followed by the implementation goal, and the asdiondeading to the load reduction. Table E.5
shows the annual pollutant loads to the Sassafaéesrshed post implementation and the % of
nutrient load reduction achieved through restoresivategies. The overall effect of restoration
implementation would result in a 34 % reductionatal phosphorus, a 9% reduction in total
nitrogen, and close to a 15% reduction in totapsasled solids.

This restoration strategy will allow implementatipartners to meet the load allocation of

13, 875 Ibs/yr of phosphorus. The Sassafras WedrAction Plan TMDL strategy focuses on
both reducing nutrients from urban sources inclgdiewage treatment plants, septic systems and
rural sources including agriculture. TMDLSs forrogen and sediment have not been set for this
watershed although load reductions for these @oilsthave been calculated based on
management practices for meeting the TMDL for phosps. In addition known sources of
nitrogen and sediment such as septic systems, WWaWs care and cover crops have been
targeted in the recommendations.

Table E.4 Pollutant Load Reduction Calculations fo Total Nitrogen, Total Phosphorus, and Total

Suspended Sediment

TN TP TSS
Recommendation Project Goal Reduction Reduction Reduction Citation
(Ibs/year) (Ibs/year) (tonsl/year)

1. Rt. 301 Highway

retrofits and stream « 3 projects
restoration constructed 35 465 211,000| cCaraco, 2001

2. Stormwater retrofitting| « 4 retrofit

demo projects including projects

rain gardens and rain « 100 rain barrels

barrels. « 100 acres of 35 15 3,300 Caraco, 2001
urban nutrient
management

3. Outreach and educatigrr  Reach 500

of residents on lawn care residents,

practices through « 300 Soil Tests 4,000 103 Caraco, 2001

workshops. .
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Table E.4 Pollutant Load Reduction Calculations fo Total Nitrogen, Total Phosphorus, and Total

Suspended Sediment

TN TP TSS
Recommendation Project Goal Reduction Reduction Reduction Citation
(Ibs/year) (Ibs/year) (tonsl/year)
4. Advocate for » Ensure P-free
phosphorous free products are
fertilizers throughout the available and 500 Barton et. al.,
watershed landowners 2006
educated
_5. ASS|s_tance with .« 300 tests
inspections and outreach formed
to homeowners on septid per . 900 MDE, 2008
o 150 septic
upgrades to enhanced des
denitrification technology upgra
6. Fix failing septics in « Repair 25
Sassafras failing septics 150 25 Caraco, 2001
7. Upgrade Galena « 1ENR
WWTP to ENR municipal 5,658 1,100 MDE, 2005
WWTP
8. Upgrade Betterton « 1ENR
WWTP to ENR municipal 1,200 160 MDE, 2005
WWTP
9. Identify and test major
combined and « Testb5 systems Not Applicable
community septic systems
10. Upgrade appropriate
combined and communit/. Upgrade 50% of
) identified 5,000 MDE, 2008
septics to enhanced !
o systems to BNR
denitrification technology
11. Identify eroding « Inventory of
wooded ravines yvoodland gully Not Applicable
issues that can
be addressed
12. Prioritize and restore .
multiple sites of eroding * 1 mile of stream
and wooded 450 211,000 Caraco, 2001

stream and wooded
ravines

ravine restored

13. Stabilize actively
eroding shorelines, tidally
induced and top down
induced

Stabilize ¥2 mile
of shoreline

Primary load reduction will be TSS and will be calculated oara

project basis.

14. Increase shoreline
buffers and outreach to
residents on buffer

management

Increase 1 miles
of shoreline
buffers

155

10

3500

CWP/DNR, 2005
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Table E.4 Pollutant Load Reduction Calculations fo Total Nitrogen, Total Phosphorus, and Total

Suspended Sediment

TN TP TSS
Recommendation Project Goal Reduction Reduction Reduction Citation
(Ibs/year) (Ibs/year) (tonsl/year)

15. Additional stream * Increase stream
buffers for landowners buffers by 2
(agricultural and miles (50’ 352 30 20,000 | CWP/DNR, 2005
residential) width)
16. Needs Assessment tps  Identify and
understand impediments address
to cost-share participation impediments to Not Applicable

increase

participation
e o+ 5000 cre o

additional cover| 21,490 2,700 495,000 CWP/DNR, 2005

in locations with high
nutrient concentrations

crops

18. Identify farms with
high nutrient export base
on synoptic sampling,
work directly with farms
to control nutrient losses

5 farms create
and implement
measures to
reduce nutrient
losses

Nutrient load reductions will be estimated on a per farm bbased
on BMPs implemented.

19. Increase acreages of
cover crops via incentive
payment

2,500 acres of
additional cover
crops (part of
5,000 above)

20. Innovative ways of |+ 100 acres
more efficient and implementing
effective use of nutrients new and 500 100 Frink, 1991
improved
strategies
21. Identify and prioritize
locations for up to 10 « 10 wetlands
constructed wetlands in constructed 5,000 500 450,000 CWP/DNR, 2005
high input areas
22. Extension of BMPs t¢
farms with absentee ’ 500."?1”65
additional cover| 2,000 300 50,000 | CWP/DNR, 2005

owners and others that d
not qualify for cost share

crops

23. Encourage marinas t

participate in the « 2 additional
Maryland Clean Marina marinas
Program

24. Education and + Raise
outreach to local school environmental

system and community
youth groups

awareness and
develop next
generation of
stewardship

Not Applicable
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Table E.4 Pollutant Load Reduction Calculations fo Total Nitrogen, Total Phosphorus, and Total

Suspended Sediment

TN TP TSS
Recommendation Project Goal Reduction Reduction Reduction Citation
(Ibslyear) (Ibslyear) (tonslyear)

25. Engage local Behavioral
community in kayaking, change
bird watching and fishing increasing

responsible

recreation

26. Participate in local
codes and ordinance
review

Reduce future
impacts from
development

27. Advocate for
preservation of forest ang
well-managed farmland

)

No decrease in
well-managed
farmland
Additional 10%
of forest and
farmland
preserved from
development

28. Advocate for or creat

Pe

TMDLs are

TMDLs for all developed for
impairments all impairments
29. Monitor efforts to Identify and
improve the water quality quantify
conditions in the problems
watershed Process and
Impact
Monitoring
implemented
30. Support and engage Share best
with established and starf-  practices
up watershed Increase
organizations knowledge
Partner on

advocacy efforts
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Table E.5 Sassafras Watershed Annual Loads and Aripated Restoration

Strategy Reductions

Loads TN (Iblyear) | TP (Ib/year) | TSS (Iblyear)
Sassafras Watershed

total current loads 508,700 19,060 9,730,599
Restoration strategy 46,475 6,458 1,443,800
Watershed loading post

implementation 462,225 12,602 8,286,799
Percent load reduction 9.1% 33.9% 14.8%
TMDL Loading Allocation 13,875
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1.0 INTRODUCTION

The purpose of this report is to provide guidantehe restoration of the Sassafras River
Watershed. The report outlines a series of recordatems for watershed restoration, describes
management strategies, and identifies prioritygutsj for implementation. Planning level cost
estimates are provided, where feasible, and anpiredry schedule for implementation over a ten-
year horizon is outlined. Financial and technicatpers for plan implementation are suggested
for various recommendations and projects. The whesf plan is intended to assist the Sassafras
River Association, Kent County, Cecil County anbest with a vested interest in moving
forward with restoration of the Sassafras River &k&tied.

1.1 Background

The Sassafras River Association (SRA), recognithiegneed of a Sassafras Watershed Action
Plan (SWAP) to restore its watershed, raised pritatding to support the development of this
plan. SRA approached a wide range of expertsamidtershed community to create a Core
Team to provide technical assistance as well gsitte the development and implementation of
the SWAP. This unique partnership includes Saagsa&iver Association (SRA); Center for
Watershed Protection (CWP); Cecil County Plannimg) Zoning; Cecil Soil Conservation
District; Delaware Department of Natural Resour@med Environmental Control (DNREC); Kent
Planning, Housing and Zoning; Kent Soil and Watens$&rvation District; Maryland
Department of the Environment (MDE); Maryland Depaant of Natural Resources (MDNR);
McCrone Inc.; Upper Eastern Shore Tributary Stiage@eam; University of Maryland Center
for Environmental Sciences (UMCES); University oailand Environmental Finance Center;
University of Maryland Sea Grant Extension Programg Washington College Center for
Environment and Society. The SWAP was developethi®iSassafras River Watershed, with
drainage between Kent and Cecil counties and Nesti€&ounty in Delaware. This one-year
effort involved working with all partners to condwcstream corridor assessment, upland
assessment, shoreline assessment and synoptiy soidentify restoration opportunities and to
draft a plan which will serve as the blueprint figiure restoration efforts.

This study did not focus on subwatersheds but mtieceSassafras Watershed (Figure 1.1). Land
use in the watershed is predominantly agricult(5@%o), followed by forest cover (24%), and
urban (4%) (MDP, 2007). Table 1.1 provides a sumgrofikey characteristics of the watershed
based on this report. Table 1.2 provides a ligrafrity pollutants and concerns affecting the
Sassafras River Watershed.
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Figure 1.1 Map of the Sassafras River Watershed
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Table 1.1 Key Characteristics of the Sassafras Riv&Vatershed

Drainage Area « 96.9mf
Stream length * 20.6 miles

» Agriculture (57%) + Developed (4%)
Land Use * Forest (24%) * Water (14%)

»  Wetland (1%)
e Kent County, MD (51%)
e Cecil County, MD (28%)
* New Castle County, DE (8%)
« Surface Water (13%)
Current Impervious Cover e 22%

* 00.5% - A —well drained

Land Area by County as
Percent of Total Watershed
Area

Dominant Groups by * 66.8% - B — moderately well drained
Hydrologic Soil Types e 23.3% - C — poorly drained, impeding layer
* 05.7% - D — very poorly drained
e Sassafras River * Woodland Creek/Dyer Creek
Subwatersheds e Turner's Creek/Lloyd e+ Back Creek
Creek + Swantown Creek
¢ Money Creek » Herring Branch
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Table 1.2 Priority Pollutants and Concer

Pollutant or Concern

Data Source

s in theSassafras River Watershed

Potential Sources of
Contamination

Watershed Effects

6. Nutrients (Nitrogen | MD 303d list | Point Sources  Eutrophication
and Phosphorus)* « Urban runoff « Dead zones
TMDL written for « Agricultural runoff |+ Contribution to
phosphorus  Turf grass and lawns| Chesapeake Bay
« Atmospheric pollution
deposition * Harmful Algal
» Septic systems blooms
» Pet waste
7. Sediment (TSS — MD 303d list |« Streambank erosion |+ In-stream habitat

total suspended
solids)

Urban runoff
Construction sites
Agricultural runoff

loss

Reduced depth in
tidal creeks
Reduced light
penetration for SAV
growth

8. Bacteria County Health | « Urban runoff * Swimming and
Departments —| « Pet waste water contact relateq
some beach o Wildlife illnesses
closures « Failing Septic systems Shellfish harvesting

* Improper disposal of | concerns
boat waste
9. Biological MD 303d list |« Hydrologic alteration |« Loss of sensitive
Impairment DE 303d list stormwater species
* Thermal impacts
10. Polychlorinated MD 303d list |« Old electrical * Fish and biological
Biphenyls (PCBs) transformers contamination
» Landfills cautioning human

Resuspension of
bottom sedimengs
Tidal influence of the
Upper Chesapeake
Bay

Atmospheric
Deposition

consumption

Reference® (MDE 2006);” (More detail on the TMDL can be found in the Walers

Characterization Report in Appendix F)VIDE 2008);*(DNREC, 2008)

As a first step, existing Sassafras River repartsdata were reviewed in order to identify areas
of the watershed where assessments had alreadgbegteted, identify any deficiencies in the
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data, and develop a list of assessment gaps. @Visw also included discussions with State and
local agencies as well as stakeholders. A Watdr€liaracterization was written that compiles
available water quality and natural resource infation. The Characterization is divided across
three areas: water quality, landscape, livingueses and habitat. The Characterization serves
as a framework for summarizing relevant informatmal issues, identifying data gaps and future
monitoring needs, and providing a common base oi&dge about the Sassafras River
Watershed for local governments, citizens, busegeasd other organizations.

Starting in the spring of 2009, the project parsredong with several volunteers conducted a
series of assessments to identify sources andsatiseater quality loads and impairments.
These assessments included investigation of steceandors, upland areas, shoreline and a
synoptic survey. Potential opportunities were eatdd for stormwater retrofits, stream corridor
restoration, pollution prevention, and agricultdsakt management practices in the watershed.
More detail on assessment methods, findings, pofgources and causes are foun8eation 4
of this plan.

Throughout this process, stakeholders were acteiyaged through three public meetings. The
first meeting presented existing conditions inwaershed, an overview of watershed planning
and invited participants to identify issues andasons for the watershed. The second introduced
preliminary findings from the fieldwork and engagsdkeholders in a process of developing
goals and strategies for restoration. The lastgmted well developed restoration strategies and
key projects that correlate to stakeholder straegAt each of these meetings, input was
gathered from stakeholders and incorporated itdéoger summary of goals for the watershed.
This report provides the goals and recommendatieid,findings, and restoration opportunities
for the Sassafras River Watershed.

1.2 U.S. EPA Watershed Planning “A-I Criteria”

In 2003, the U.S. Environmental Protection AgerielA) began to require that all watershed
restoration projects funded under Section 319 efi¢eral Clean Water Act to be supported by
a watershed plan that includes the following nineimum elements, known as the “a-i criteria”:

a.) ldentification of the causes and sources thatweéd to be controlled to achieve the load
reductions estimated in the watershed plan

b.) Estimates of pollutant load reductions expectedubh implementation of proposed
nonpoint source (NPS) management measures

c.) A description of the NPS management measures thateed to be implemented

d.) An estimate of the amount of technical and findrassistance needed to implement the
plan

e.) An information/education component that will be dise enhance public understanding
and encourage participation

f.) A schedule for implementing the NPS management anesas

g.) A description of interim, measurable milestones

h.) A set of criteria to determine load reductions &madk substantial progress towards
attaining water quality standards
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i.) A monitoring component to determine whether theangdted plan is being implemented

This watershed plan meets th criteria. Table 1.3 shows where these critericadidressed
throughout this watershed plan.

Table 1.3 U.S. EPA Watershed Planning Criteria

Section of the Report | A B C D E F G H I

Section 1.0 Introduction

Section 2.0 Watershed
Goal Strategies and X
Recommendations
Section 3.0 Watershed
Restoration Practices
Section 4.0 Watershed
Characteristics and
Restoration
Opportunities

Section 5.0
Implementation Costs X X X X X X X X
and Schedules
Section 6.0 Monitoring
Plan
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1.3 Report Organization
The remainder of the report is organized as follows

Section 2.0presents watershed goals and recommendationd.5Twatershed strategies are
based on input from residents and other waterstad@tsolders and were drafted to guide
recommendations of the Sassafras Watershed Aclion H'he 29 restoration recommendations
are described herein at the concept-level.

Section 3.0provides a brief description of the types of wsled restoration practices
recommended for the Sassafras River Watershedomdgsen practices include stormwater
retrofits, stream corridor restoration, illicit digarge detection and elimination, pollution
prevention/source control education, public edecesind agricultural practices and programs.

Section 4.0is dedicated to management strategies for thersvagd. A prioritized list of
restoration projects for each assessment is prdvideaddition, an overview of the
recommended restoration practices is provided.taildel management map depicting project
locations is included herein.

Section 5.0provides planning level cost estimates and a sdbddr implementing watershed
recommendations over the next 5 - 10 years. Usit assumptions for the various restoration
practices and cost estimates for priority projecesprovided where feasible.

Section 6.0outlines a basic monitoring and project trackitrgtegy to evaluate progress in plan
implementation.
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2.0 WATERSHED GOAL, STRATEGIES AND RECOMMENDATIONS

Since the public and other stakeholders will haviese with the decisions developed during the
watershed planning process, they play a vitalirotee creation and implementation of a
watershed management plan. Their participatioagthiem a stake in the outcome and helps to
ensure the implementation of the plan. Stakehsldkso bring to the table issues that are
important to the community, and participate in\aties to achieve nutrient and water quality
goals.

The stakeholder meetings resulted in the folloveiegof strategies. These 15 strategies guided
the development of restoration recommendatione@Bassafras Watershed Action Plan.

Watershed Goal:

A healthy, clean river that is safe for swimminghing, and crabbing and meets the TMDL for
all impairments.

Stakeholder Strategies:

1. Quantify problems and chart a path to measure success. ldentifgssaffecting the
Sassafras and develop a system to measure prafmessoration efforts.

2. Increase the knowledge and awareness of homeownébsisinesses, developers and
children of ways to improve conditions in the Sassafra siscutilization of Best
Management Practices (BMPs), reduction of impetwicover and improved lawn care
practices.

3. Increase forest buffersto improve water quality.
4. Understand the causes of erosion and increase resdtion efforts including
addressing highway runoff and other potential streastoration and shoreline

stabilization efforts.

5. Improve sewage treatment in Galena and Bettertomunicipal systems. Upgrade
systems to best available technology to reduceemis:

6. Increase the number of individual septic pump-out@and septic upgradedo systems
which remove increased levels of nitrogen. Algentify failing and leaking septics,
particularly in shared group systems.

7. Improve enforcement and regulationsncluding those pertaining to septic systems and
pump-outs.
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8. Reduce the impact of boaters on the Sassafratncrease awareness of need and access
to sewage pump-outs from boats.

9. Continue to identify the Sassafras Watershed as aiprity funding area for cover
crops. Ensure the Sassafras Watershed remaimsi#dydunding area for USDA cost-
share programs.

10.Increase availability of Agriculture Cost-Share prayrams to landowners and farmers
that currently do not qualify for federal cost-sharograms. Some landowners may not
qualify due to limited farming income, citizenslapother issues.

11.Increase peer-to-peer farmer interactionto make additional gains in conservation
practices. Utilize farmer to farmer outreach tarshknowledge around conservation
practices and programs.

12.Increase preservation of farmlandin the watershed. Do not let farmland fall into
development.

13.Increase public access and public interaction witlthe River and the watershed.
Promote responsible recreation.

14.Monitor and track the measured resultsto ensure conditions are improving in the
River. Ensure that restoration efforts are briggabout desired results.

15.Use the SRA and the stakeholder process as a moftal other watersheds in the area.
Reach out to other watershed groups to encouragencoity-based watershed planning.

2.1 Recommendations

This section describes the 30 recommendationsegtoration for the Sassafras River Watershed.
These recommendations are based on the stakelstildigies and fieldwork findings and are
not listed in order of priority. As no single reemendation will bring about restored water
quality, it is important that implementation of nyalecommendations occur simultaneously.
Municipal waste system upgrades and stormwatesfitstion highways are both beneficial and
expensive and when used alone do not solve thdgonobThese efforts need to be combined
with cost-effective practices such as pollutionvergion and education that leads to behavior
change. Targeted outreach to homeowner and agmaltommunities can have a significant
beneficial impact while further funding is idengifl for more costly recommendations.

Over the next year, individual project designs Wwelfurther developed for each recommendation

that has dedicated staff, partners and fundingA &R serve as champion and project manager
of this plan to ensure implementation is on-gonmegpurces are secured and allocated
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strategically. Monitoring of implementation efferand impact must be measured over time as
well and serve as an adaptive management feedbapkad insure success. The Core Team will
support SRA in these efforts.

The 30 recommendations are as follows:

1. Rt. 301 Highway retrofits and stream restoration(3 projects) At several locations
stormwater runoff from Rt. 301 and adjacent lasctreating significant erosion in
receiving streams and runoff is being conveyedeatéd into surrounding creeks
and streams. Opportunities exist to treat stormmwateoff within the conveyance
system and perhaps to re-route stormwater conveyaneduce erosive flows in
receiving streams.

2. Stormwater retrofitting demo projects including rain gardens and rain barrels.
Rain garden and rain barrel workshops serve asteféemethods to engage the
community while reducing stormwater runoff. Raardgns infiltrate stormwater
runoff by catching runoff before it reaches stonminss. Diverting stormwater into
rain gardens from roofs and other hard surfacels asdriveways or patios, helps
improve the water quality and at the same timetessfunctioning gardens which
support biodiversity. When sized and constructegerly, rain gardens are able to
handle the amount of stormwater produced in anageeevent. Treating just the first
inch of rainfall allows one to treat 90% of the eage annual runoff. One inch of
rain, covering an average 20’ X 20’ roof surfaggiial drainage to a single
downspout) equals 400 square feet and can betiefly treated by a rain garden
just 5’ X 8’ in size.

3. Outreach and education of residents on lawn care pictices(soil tests and proper
timing of fertilization) through workshops. Lawnsake up a significant percent of
the watershed area particularly in the CriticalaArd he Critical Area is all land
within 1,000 feet of tidal waters or adjacent tidedtlands of the state (Maryland
Critical Area Commission). This land has the gesapotential to affect water
quality and wildlife habitat to the Chesapeake Bagl other tributaries. During the
upland assessment 16 different neighborhoods amelgleresidential areas were
assessed as having high or medium percentagegloirput lawn care. Lawn care
education workshops will be developed to providacatdional efforts targeting
neighborhoods with high nutrient lawn care. Sec#d summarizes neighborhoods
identified for education on lawn practices duriredd assessments. Workshops will
provide guidance on best practices and free ssi#.te

4. Advocate for phosphorus-free fertilizers throughoutwatershed Homeowners
can contribute significant amountspdfosphorous to the watershed. Too much
phosphorous in the River results in an over-abucelan algae growth which lowers
the oxygen levels, introduces poisonous toxinsrasdlts in fish kills. Homeowners
will be encouraged to takedvantage of soil testing to determine nutrientleand
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pH of soils before fertilization. Local businessahl be engaged to carry
phosphorous-free fertilizers.

. Assistance with inspections and outreach to homeowrs on septic upgradeso
enhanced denitrification technology. This program will educate homeowners in
the critical area on Best Available Technology (BAdost and programs.
Homeowners will be offered free inspection to assgibility for programs.
Homeowners will be shortlisted for repairs and/pgnaded septics.

. Fix failing septic systems in the SassafrasHomeowners identified with failing
septics will be shortlisted and/or enrolled in peogs that provide assistance with
failing septics. Septics that are repaired becelggble for enhanced denitrification
technology upgrades.

. Upgrade the Galena Wastewater Treatment Planto Enhanced Nutrient Removal
(ENR). The Galena WWTP currently uses outdatednelogy which contributes
significant nutrients to the Sassafras River. Ta®mmendation includes an
evaluation of financing instruments and programagsist with upgrades, advocacy
with state and county officials to prioritize Gadeim future funding cycles and
coordination with Town Mayors and Councils to praenthe need for upgrade.

. Upgrade the Betterton Wastewater Treatment Planto ENR. The Betterton
WWTP currently uses outdated technology which dbuates high concentrations of
nutrients to the Sassafras River. This recommedatcludes an evaluation of
financing instruments and programs to assist widrades, advocacy with state and
county officials to prioritize Betterton in futufending cycles and coordination with
Town Mayors and Councils to promote the need fgrage.

Identify and test major combined community septic gstems.This program
includes identification and assessment of commugaptic systems in both
Maryland counties. Community septics utilizingaated technologies will be
further evaluated for possible upgrades which afdnaitrient reductions. Further
investigation regarding community septics with seas use is needed.

10.Upgrade appropriate combined community septic$o enhanced denitrification

technology. Wherever possible, community septicaikl be upgraded to best
available technology. This recommendation inclualegvaluation of financing
instruments and programs to assist with upgradke®cacy with state and county
officials to prioritize community septics in fungjrcycles and coordination with
Town Mayors, Councils and corporate owners to ptentioe need for upgrade.

11.1dentify eroding wooded ravines. Eroding gullies and headcuts contribute a

significant amount of sediment and attached nusiemthe Sassafras River,
reducing habitat and depths in coves and creekelhss contributing to associated
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12.

13.

14.

15.

16.

water quality degradation. A number of erodingmas have been identified on
private lands but there is the potential for mamyeriocations throughout the
watershed. Geospatial data may be useful in rgglpimdentify these locations but
additional field determinations are also necessatry.

Prioritize and restore multiple sites of eroding sttam and wooded ravines.
Prioritizing these eroding sites for restoratiopexsally after more are identified is
critical to addressing the sites in the most ctiscéve and beneficial way in
reducing these sources of sediment and nutrients.

Stabilize eroding shorelines as identified in shofme assessmentErosion on the
Sassafras shoreline is largely due to natural casiseh as the interaction of tidal
action with the bank face. The erosion may be acatdd by activities such as boat
wakes, sea level rise and wave action during stofresmany shorelines along the
moderate to lower energy areas of the Sassafrassthef fringing marshes, bank
grading and/or natural vegetation is an effectivexpensive option for the control
of shoreline erosion. For higher energy aseasmbination of wetlands plantings
with low profile alternatives such as rip-rap sdisbreakwaters can be an effective
solution. Table 4.4 lists potential project cardes$ for erosion control.

Increase shoreline buffer. Shoreline buffers similar to riparian stream bugfer
reduce nutrient and sediment transport and oftgngrevide stability to the
shoreline. These areas are also important fotdtar wildlife including marsh

birds and other species during high tides. They help to buffer adjacent land use
such as turf or cropland that may have higher logdates. Options for shoreline
buffers utilizing native grasses, herbaceous féteps, deep rooted trees and shrubs
should be fitted to landowner preferences and naay encorporate practices such as
rain gardens to intercept runoff flowpaths.

Additional stream buffer creation for homeowners aml farmers. Riparian
buffers are important for good water quality. Riparzones help to prevent
sediment, nitrogen, phosphorus, bacteria, pesi@ade other pollutants from
reaching a stream. Riparian buffers utilizing natiwasses, herbaceous filter strips,
deep rooted trees and shrubs along the strearbewkcommended for specific
sites. Buffer in a Bagkits, wherein community participants are givertrinstions

and enough seedlings to be planted along a spstifiam reach or corridor, is a
possible way to engage volunteers.

Needs Assessment to understand impediments to paipation in cost-share
programs. Before promoting cost-share programs it will biécal to understand the
issues confronting farmers in participation. Adeassessment will be undertaken
to better understand and address these issuestealvocacy efforts could focus on
removing these barriers to participation.
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17.Increased outreach and cost-share to farmeris locations with high nutrient
concentrations Using data from the stream corridor assessnm&hsgnoptic
survey, areas of high nutrient concentrations hen identified. These areas will
be prioritized for peer to peer outreach activitseth focus on increasing farmer
participation in state and federal cost-share @nogt Figures 4.5 and 4.6 identify
these areas of high nutrient concentrations.

18.Improve farm source control of nutrients and sedimats. Identify farms with
high nutrient export based on synoptic samplingwark directly with farms to
control nutrient losses. Create and implement sraeasures to reduce loads, this
may include: installation of gutters on poultry Bea and diverting clean flow away
from the houses, cover crops and crops that reniyveaontinuous till, pivot
irrigation for more predictable nutrient uptake authsurface application of manures

19.Increase acreage of cover cropga an incentive payment Secure grant funding
to encourage farmers to participate in cost shavgrams. Incentive payment would
be in addition to whatever fee the farmer recefv@® cost-share program. In
particular, this may be applied to catchments liaae higher nutrient
concentrations.

20.Innovative ways of more efficient and effective usef nutrients. Poultry manure
injection and/or irrigation for greater and moredlictable uptake and production as
well as other methods such as continuous no-tilt beaeffective at reducing
nutrient losses. Even well managed farms will lgseater levels of nutrients in years
where lack of rainfall or drought periods reducepcyields and hence nutrient
uptake. Irrigation can help establish more predietgields and less loss to
downstream receiving waters.

21.ldentify and prioritize locations for up to 10 condructed treatment wetlandsin
high input locations. In addition to improving or sustaining wildlifebitat,
wetlands can be used as a low-cost, natural watditgjtreatment and for passive
nonpoint runoff management in agricultural areérough the steam corridor
assessment and synoptic survey, areas of higlentutoncentrations which would
benefit from treatment wetlands have been ideutifieigure 4.5 identifies some of
the catchment locations where candidate sites dmulteveloped for treatment
wetlands.

22.Extension of BMPs to farmswith absentee owners and others that do not
qualify for cost-share programs Some absentee land-owners in the Sassafras may
be excluded from receiving cost-share money fasara related to citizenship or
lack of farming income. Targeted outreach shoudshily and include these owners
for non-governmental incentive programs. Advooceaitgrts at the state and federal
level would include support for absentee owner$i wie goal of increasing BMPs
across the watershed.
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23.

24,

25.

26.

27.

28.

29.

Increase participation in the Maryland Clean Marina Program. Advocate for
participation in Clean Marina Program with localrmas, boat yards and public boat
launches. Educate the public about Clean Boatiagtices and drive the demand
for Clean Marina participation.

Education and outreach to school aged childrethrough the local school system
and community youth groups such as Boy and Girug&coToday’s youth are
tomorrow’s environmental stewards. This prograrh attempt to reach every'4
grader in the watershed. Suggested activitiesidecpartnering with local schools to
engage students in water quality testing and bestimveys. The objective is to
further develop an understanding of the Sassaf@system and its need of
protection.

Engage local community in kayaking, bird watchingand fishing with the goal

of promoting responsible recreation This program is designed to reach people on
a broad scale through direct engagement with therRiThese low-impact activities
can create an awareness and appreciation of tleeskatl’s fragile ecosystem while
advancing stewardship of its natural resources.

Participate in local codes and ordinance reviewith a focus on stormwater runoff
and better site design. Develop a state of knoydedhich compiles currently
available knowledge on topics related to stormwiténform and contribute to
codes and review discussions. Reduce future imamh development.

Advocate for preservation of forest and well-manage farmland through
partnerships with groups such as the Eastern Slaor@ Conservancy and Rural
Legacy. 57% of the Sassafras watershed is in &anhl24% is forest. Preservation
of forest and farms ensures open space and pratgaetstant wildlife habitat, while
securing the economic benefit that working lands/gle to the community. This is
often achieved through conservation easementd,dggeements that restrict the
type and amount of development on a property wdalapensating the landowner
for the value such development might represent.efeeresult: protected meadows,
forests and well managed farmland which presetwestiral way of life that
contributes to the environmental health of the vedied.

Advocate for or create TMDLs for all impairments. The Sassafras currently has a
TMDL for Phosphorous and a draft TMDL for PCB’Beveloping TMDLSs for other
impairments such as sediments and nitrogen woulihgh allocations and require
NPDES permits for discharges to surface waterderRe section 3.7 for how the
Chesapeake Bay TMDL will help address the impaitsieh phosphorus, nitrogen
and sediment for all watersheds.

Monitor efforts to improve the water quality conditionsin the watershed and
River. Monitoring efforts will be coordinated wiBtate agencies to maximize data
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collection. Sassafras Samplers currently sampleobétidal and 5 tidal sites, once a
month from April through October. The SassafragERKEEPER samples 7 tidal
sites weekly from April through October. Theseoef will be expanded to develop
base lines in restoration areas as well as moinitpact post implementation.

30. Support and engage with established and start-up viarshed organizations.
Local watershed organizations can take the leadhpacting change in their
communities through the development of communigeldavatershed plans.
Sassafras River Association can share lessonskarith communities interested in
forming associations as well as established orgéinizs in the process of
developing watershed plans.
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3.0 WATERSHED RESTORATION PRACTICES

This section presents an overview of the key recenttad practices for restoring the Sassafras
watershed. Watershed restoration must occur asbastition among local, county and state
government, watershed groups, businesses andmesidée actions of each partner are critical
to the success of the total effort. Local and ggateernments are able to implement capital
projects such as stream restoration, large-scglenaly stormwater retrofits and changes in
municipal operations. Complementing governmentalrtsf, watershed groups and citizens are
able to implement smaller scale programs suchvas ¢are education, rain gardens, changes in
agricultural practices, outreach to residents,rastbration of streams and wetlands. It is
important that restoration occurs at all leveletisure a wide range of projects are implemented
and community objectives are achieved for the SassRiver.

The variety of restoration practices recommendetlide stormwater retrofits, stream corridor
and shoreline restoration, on-site sewage disys&m repairs and upgrades, municipal
wastewater treatment plant (WWTP) upgrades, agullbest management practices, pollution
prevention/source control education, changes te staunty and municipal practices and
programs. The specifics of each practice are thetin detail in Table 3.1 and the applicable
partners are identified as local (watershed groupcizens), capital (local/state government) or
both.

Table 3.1 Management Practices Recommended in Sakaa River Watershed

Type Practices Partner
. » On-site residential and non-residential retrofits | Capital
Stormwater Retrofits :
» Regenerative Stormwater Conveyance Both
» Stream repair (woodland gully identification, Both
_ rioritization and repair, buffer reforestation
Stream Corridor and . SE i torati pb ff : i ) Both
Soreline Fesioreiion oreline restoration (buffer reforestation,

vegetative bank and erosion stabilization, living

% shoreline creation)
© » Septic system failure detection and repair Both
DC' On-site Sewage * Prioritization of septic systems for upgrade to | Both
2| Disposal System denitrifying technology and homeowner outreach
g Repair and Upgrade | « |dentification and testing of community and Both
g combined septic systems
| Municipal  Upgrade of existing WWTPs to Enhanced Nutrieftapital
Wastewater Removal systems
Treatment Plants
) » QOutreach and education around BMPs Both
AgHEUITEL * Implementation of state and federal cost-share
Programs and
Practices programs

» Advocacy for forest/land preservation practices
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Table 3.1 Management Practices Recommended in Sakaa River Watershed
Type Practices Partner

 Nutrient source control (nutrient management | Both
plans, cover crops, treatment wetlands, continued
research and development of nutrient application
techniques)
 Residential pollution prevention (lawn care and | Both
bank management)
e Commercial pollution prevention (businesses, | Local
marinas)
« Partner with local school systems and youth grqupzcal
(Boy and Girl Scouts) to promote environmental
stewardship
» Engage local community in naturalist activities | Local
State, County and « Participate in local codes and ordinance reviews Both

Municipal Practices » TMDL development for all impairments Both
and Programs

Pollution
Prevention/Source
Control Education

3.1 Stormwater Retrofits

There are three categories of stormwater retriditemmended for the Sassafras watershed, 1)
onsite residential treatments, such as bioretemtmehfiltering practices, 2) onsite non-residential
treatments such as sand filters or undergroundgoand filtering systems, and 3) regenerative
stormwater conveyances which include re-creatian-stream wetlands and floodplain
connection.

Storage retrofits including wetlands provide thel@gt range of watershed restoration benefits,
but present a challenge due to the large spac@eetgnts. Residential retrofits comprised of
bioretention, filtering, and impervious area reduttare small changes that can provide a
substantial benefit when implemented broadly imhlkeorhoods across the watershed. Sand
filters or underground storage and filtering systemork well on the intensively used, largely
impervious surfaces typically found on commeraradiustrial, or municipal properties. Through
the evaluation of impervious cover, land use, astioration goals, the optimal stormwater
retrofit practice can be selected for a particalt, thereby helping to mitigate watershed water
quality issues through the improvement of wateattreent and recharge.

Residential

Bioretention and infiltration, pervious surfacetalk&tion, and implementation of best
management practices were the three key restornatamtices identified as applicable in the
residential areas of the Sassafras River water&herktention and infiltration retrofits are
shallow, landscaped depressions that contain a ddy®epared soil, a mulch layer, and
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vegetation. These areas provide filtering of stoat@wrunoff by temporarily ponding water
during storms, aiding in sediment and nutrienteger Bioretention facilities have artificially
constructed underground drainage systems, whilération facilities allow runoff to absorb into
the existing solil at sites when infiltration rates adequate (typically greater than 0.5 inches per
hour). Neighborhoods in the Sassafras waterslpdreea range of different
bioretention/infiltration implementations, from s&a at cul-de-sacs, to rain gardens and rain
barrels on high impact lawns and homes (Figure 3The replacement of impervious asphalt
parking lots with pervious pavement at larger miadthily complexes can provide significant
benefits. This type of pavement slows the ratehatlvstormwater travels by holding and
absorbing it, then passing it through a sand aadejfilter to reduce pollutants. While not
technically a retrofit, the maintenance of catchitigand drains and the removal of sediment
from roadside swales can mitigate the effectsarhstvater pollution. These best management
practices do not require design and constructiahirbplementing and maintaining them will
help their proper function and performance in inyong water quality. In areas where
stormwater infrastructure routes runoff directlythe river, stencils or permanent stickers can be
affixed to catch basin drains reminding residehéd those drains are not a disposal facility.

a) b)

Figure 3.1 Residential stormwater retrofit examples

a) cul-de-sac where bioretention or a grass islancbuld be added. Swales and greenspace
instead of curb and gutter produce less runoff, bjain barrel retaining water from gutters
that would otherwise runoff from roof and lawn. This water can then be used for watering
gardens or other household uses.

Non-residential

Municipal, industrial, or commercial facilities thaave large impervious areas in the form of
roofs and driving/parking surfaces can generallyelfie from rerouting stormwater from a direct
storm sewer infrastructure connection to slowalitrating areas. Downspouts on these types of
properties could be rerouted to retention areals as¢ain gardens, or reconnected to bypass
areas where they may come into contact with harpdilutants. Marinas would benefit from

47 |Page



retrofits such as sand and gravel beds to filtdrsdow the rate of stormwater, as well as rain
barrels, cisterns and rain gardens to detain ruridff pond retrofits or conversion to more
effective stormwater practices such as bioretertarid be used at the Galena library (Figure
3.2a). The amended facility would allow a longeteshtion time, greater settling, interaction
with native plants and soil and more denitrificatio the system. Trees and other native
vegetation may increase the pollutant removal eaqaping ability of a dry pond and improve its
overall nutrient uptake. In addition, imperviows/er removal and replacement with permeable
paving are good options to help treat and redwrenstater in parking lots at restaurants and
businesses at the shoreline and in the watershguar€/3.2b).

a) | b)
Figure 3.2 Non-residential stormwater retrofit exanples

a) Possible dry pond creation at Galena Public Likary, b) Possible location for permeable
pavement at the Granary Restaurant

Regenerative stormwater conveyance is a retrafibration method that can be used to address
serious erosion problems along stream and stormwiasmnels. This method is especially
applicable to headcutting and downcutting erosioseoved in stream channels along road
intersections in the watershed (Figure 3.3). Reg#ive stormwater conveyances are wetland
based systems that minimize potential for erosimh@eate aquatic and/or wetland habitat.
They accomplish this by having stormwater passudinca series of cascading pools that allow
for the treatment and removal of pollutants. Regative stormwater conveyances have been
successfully constructed in many other coastahptaiations (Figure 3.4).
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Figure 3.3 Representative candidate sites for regerative stormwater conveyance
a) erosion caused by highway (Rt. 301) stormwateunoff, b) erosion caused by stormwater
runoff from highway and municipal property (weigh station).

Figure 3.4 Typical regenerative stormwater conveyace design
(source: Keith Underwood and Associates)
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3.2 Stream Corridor and Tidal Shoreline Restoratio

Stream and shoreline restoration practices are toseahance the appearance, stability, and
aquatic function of stream corridors and tidal soes. These practices are often combined with
stormwater retrofits and riparian management totroeerall restoration objectives. Primary
practices recommended for use in the Sassafrasshiatestream corridors include woodland
gully identification and restoration and forestedfér reforestation. For tidal shoreline
restoration, vegetative bank and erosion stabitinghrough buffer reforestation, offshore
breakwaters, sill structures and living shoreliagsthought to be most appropriate.

Stream Corridor

Woodland Gullies

Woodland gullies are a natural landform feature wam to the Sassafras River and are often
subject to severe erosion. These gullies arecdlffio access as they are predominantly located
on tributaries to the river in upland areas wheresdts meet differing land uses such as
agricultural fields or pervious surfaces. Althoubk streams in some of these gullies may not
have perennial flow, runoff from storm events canse these gullies to experience the
deleterious effects of large volumes of water ccintg steep unvegetated stream banks. The
storm flow through these gully streams can mobsizmificant amounts of sediment and
nutrients, depositing them downstream to non-tdahs of the river. The installation of drop
structures or regenerative stormwater conveyarreesuarently considered the best approach to
addressing this problem. Drop structures serverasams to collect water at the top of a ravine
and pipe it down to the stream corridor so thdtisaiot being transported with the high storm
flow, thus limiting erosion and its associated rmutt transport. Regenerative stormwater
conveyances, as previously mentioned in sectioncari also be used to safely convey
stormwater runoff down a ravine by using a serfesailand pools. Additional restoration
methods may include reconnecting the stream wstliabdplain by removing floodplain
sediments or using a series of structures to iseréze invert of the stream thereby reducing
erosion.

Stream Buffers

A buffer is generally defined as the vegetatioolose proximity (~ 50 feet) along a stream or
shoreline (Figure 3.5a). Forested buffers arecalifior maintaining healthy streams through the
provision of numerous benefits. Forest bufferplstlade the stream preventing excessive solar
heating and stabilize banks through root/soil adimeshich can significantly limit erosion

during both base and stormflow. These buffers atsnuate nutrients, sediment, and other
pollutants from runoff that would otherwise entee immediate stream and ultimately the
downstream reaches of the river. The leaves eftage a major component of the stream’s food
web as aquatic insects thrive on the decomposiganic matter.
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Tidal Shoreline

As with the stream corridors in the Sassafras thexenany areas of the tidal shoreline of the
Sassafras River experiencing erosion from bothst@ter and tidal influences that could
benefit from restoration.

Shoreline Buffers

Restoring buffers along tidal shoreline can linmdsgon cutting on the tops of banks as expansive
root structure of mature trees stabilizes the bankisabsorbs rain water as it travels across the
landscape. This prevents much stormwater from ngndirectly off the bank and thereby cutting
into the bank. Buffers along tidal shoreline hawsnailar benefit and function as those outlined

in the stream buffer section.

Vegetative Banks

These banks are also susceptible to tidal influfroen wave action and currents that scour and
erode the bank where it meets the water (Figure) 3Bevegetating banks protects riverbanks as
well as buildings and other infrastructure that barsubject to damage associated with erosion.
Vegetative banks also maintain a level of biodiigm@nd natural appearance that can be more
cost-effective than engineered solutions suchpagap. Grasses and shrubs aid in bank
stabilization and flood scour protection by proagliflow interference, soil surface cover, root
reinforcement, and soil restraint. However, the afsvegetation alone for stabilization is
generally limited to a maximum slope angle, andetiels on the nature of the soil material
forming the bank.

Sill Structures and Breakwaters

Given that steeper slopes are often observed o8dbgafras shoreline, vegetation restoration
may need to be combined with other off-shore methodontrol the erosive effects of wave
energy. In addition to the general difficulty lretrevegetation of steep slopes, some bare bank
locations along the Sassafras River serve as haditthe endangered Tiger Beetle and other
bank dwelling species such as the King Fishethdse areas, revegetation is not an option;
therefore offshore practices must be implementdtere are also areas, such as Lloyd’'s Creek,
where shoreline is broken and revegetation is ossiple. Here there must also be offshore
practices implemented as there is no bank to reaegeOne recommendation is the installation
of sills. Construction of a low retaining sill tap sand results in what is known as a perched
beach, or one that is elevated above its origanadll Perched beaches are appropriate erosion
control measures where a beach is desired and@ss too rapid for convenient or
economical replacement. They can also be useck&deca new beach for recreation and shore
protection. Breakwaters are generally shore-prsituctures that reduce the amount of wave
energy reaching the protected area. They are sitilaatural bars, reefs, or near-shore islands
and are designed to dissipate wave energy. Thetiedun wave energy slows the littoral drift,
produces sediment deposition and a shoreline lmurlgalient feature in the sheltered area behind
the breakwater.

51|Page



a) b)

Figure 3.5 Vegetative bank issues

a) inadequate buffer along an agricultural field, h example of tidal shoreline erosion along
the Sassafras at Lloyd’s Creek

Living Shoreline

Living shorelines are another option to slow erngbtidal shorelines. Living shorelines are
plantings of native wetland plants, grass, andishai various points along the tidal water line
that are often coordinated with carefully placegenigineering materials such as manmade
coconut-fiber rolls (or bio-logs) to protect vegeaia and soils (Figure 3.6). Projects may include
stone elements or hardened elements, as longyddh®ot cut off access to the shore. These
structures absorb wave energy so that reflecte@svdo not scour the shallow sub-tidal zone,
thereby hampering the growth of underwater gragseisig shorelines improve water quality by
settling sediments and filtering nutrients. Thegvide shoreline access to wildlife, such as
nesting turtles, and shorebirds as well as prosiddlow water habitat and a diversity of plant
species for aquatic and terrestrial animals.
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Figure 3.6 Schematic of living shoreline restoratio
(source: National Oceanic and Atmospheric Associatn)

3.3 On-site Sewage Disposal System Repair and Upde

As of January 2008, Maryland Department of the Emment estimated 420,000 On-site
Sewage Disposal Systems (OSDS) in the state of IMaty The Chesapeake Bay Program
estimates that almost 80 percent of nitrogen fromventional septic systems, or an average of
12.2 pounds of nitrogen per year per OSDS (5,0@0funds per year) reaches surface water.
In the Sassafras River Watershed there are appabedynl 718 homes that use private septics for
wastewater treatment and roughly 824 of these hamedocated in the critical area (within
1000ft of tidal shoreline). If the formula is ajgal to the Sassafras an estimated 21,000 pounds
of nitrogen per year are being deposited into theeiRfrom septic systems alone. In addition to
individual on-site homeowner septic systems thezdaager community shared septic systems.

Recognizing the impact of all septic systems ot batal and downstream water quality in the
Sassafras Watershed, recommended practices irafisafgas consist of septic system failure
identification through testing, repair and upgradautrient prone areas, and upgrades for
existing septic systems that are not utilizinglikst available technology (BAT) to reduce
nutrients. An enhanced denitrification systemnsgample of BAT that utilizes bacteria to
biologically remove nitrogen from wastewater. Thgees of systems can typically reduce
wastewater levels of total nitrogen (TN) to 8 m@IDE, 2009). This represents at least a 50%
improvement in nutrient reduction over a typicall¥found in the watershed. One resource
that will be utilized to repair and upgrade OSD$hie Sassafras Watershed is the Bay
Restoration Fund. Effective October 1, 2005, a &3@ual fee is collected from each home
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served by an on-site system. The total estimategram income is $12.6 million per year with
60% of these funds used for septic system upgraa@she remaining 40% used for cover crops.

3.4 Municipal Wastewater Treatment Plant Upgrades

When population densities exceeds certain leved)®are no longer an adequate or cost
effective method to dispose of human householdenasti more intensive practices such as
wastewater treatment plants must be employed. Qllyriénere are two WWTPs in the Sassafras
Watershed, in Betterton and Galena. Both plantsimes to be operated with aging technology
that is unable to remove nutrients to acceptaledefor optimal river health. Figure 3.7
includes pictures of the current lagoon systenizetil at Galena WWTP as well as an ENR
system. It is recommended that both Betterton@aléna WWTPs be upgraded or replaced to
incorporate technological advances that are ahlertmve a much large proportion of nitrogen
and phosphorus from the effluent. Specificalig itecommended that both facilities upgrade to
Enhanced Nutrient Removal (ENR) systems. EnhaNcgdent Removal takes wastewater that
has gone through a biological nutrient removal psscand sends it through additional physical,
biological, or chemical processes, to provide farttneatment and reduce average TN
concentrations to 3 mg/L and average TP conceotato 0.3 mg/L. Replacing the existing
wastewater treatment with a new treatment planippga with BNR or ENR would greatly
reduce the amount of both phosphorus and nitrdugnare delivered to the Sassafras River.

As part of the Bay Restoration Fund, the Wastewhteatment Plant Fund was created to
finance upgrades to the state of Maryland’s largestment facilities to decrease nitrogen and
phosphorus discharges to surface waters of the. stdte program is funded by users and a $2.50
monthly fee is collected from each home served Wastewater treatment plant. Commercial
and industrial users are charged at the rate 60%2er month per equivalent dwelling unit
(EDU). An EDU is a measure where one unit is egjeint to wastewater effluent from one
home, which is 250 gallons per day per home (1 EZR%0 gallons per day). Fees from
wastewater treatment plant users generate an éstiri&0 million per year. To expedite the
implementation of the program, the Department isglie bonds backed in full or in part by
funds generated under this program. The 66 mamlities discharging to the Chesapeake Bay
have priority (MDE, 2009). Other facilities wilelconsidered on case-by-case basis in
consideration of cost-effectiveness, water qualédgefits, readiness to proceed, and
nitrogen/phosphorus load.
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a)
Figure 3.7 Waste Water Treatment Methods
a) lagoon system utilized at Galena WWTP, b) ENR &atment system

3.5 Agricultural Practices and Programs

Agricultural strategies identified in SWAP inclutiggeted outreach with the farm community to
encourage implementation of BMPs with a goal ofisialg nutrient and sediment loading to the
Sassafras River. The strategies recommendedtarelad to balance the needs of crop
production and farmer livelihood with water qualifyals of the River. These strategies
commence with an assessment of participation ingdeae programs, and progress to targeted
outreach to agricultural landowners on BMPs, edanain state and federal conservation
programs, as well as the availability of cost stianels and incentives to assist with
implementation. Outreach efforts will be focusedreas where there are higher nutrient exports
as determined by water quality data collection amalysis. Recommended agricultural related
practices in the Sassafras Watershed include BMéts &s nutrient management planning,
increased buffers, cover crops, and wetlands, dsas/@romotion of land preservation and
easement programs.

Nutrient Management Plans (NMP)

The Water Quality Improvement Act passed in 192fRired NMPs for all farms in the state of
Maryland. Nutrient management plans reduce inpstscand protect water quality by assisting
farmers with the improved matching of crop nutrissguirements to fertilizer/manure
application and therefore limiting excess nutriertributions to the stream network.

The Maryland Nutrient Management Program proviéesrical assistance to farmers to help
them meet the requirement of having a NMP. Uniwed Maryland and Maryland Department
of Agriculture (MDA) certify nutrient managementrultants to provide technical assistance in
developing and implementing NMPs. These agendseshmld trainings for farmers to prepare
their own plans. A further recommended strategaignering with local universities to research
innovative techniques to manage and apply fertil&ael manure to areas prone to excessive
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nutrient export. These techniques yield a betaeht to water quality while still producing a
profitable yield.

Agricultural Buffers & Cover Crops

Grass and forested buffers and cover crops arataruconservation practices that significantly
decrease nutrient loading and thereby enhance wa#dity. Buffers along the edges of farm
fields and livestock pastures function similarltihe stream and shoreline buffers mentioned
previously. Buffers reduce the amount of pollutahtg run off the fields and potentially flow
into nearby streams. Vegetative strips of grdssibs, and trees slow or intercept water flow
capturing or providing temporary retention of ptdiots like sediment, pesticides, and nutrients.

Cover crops are vegetation planted after the pyragp has been harvested. They are selected
for maximum coverage and have the ability to abswriised nutrients remaining in the soil and
prevent leaching losses (Figure 3.8). They aet@®und cover to protect soil from wind and
water erosion in the winter months. In the Sprimgytadd organic matter to soil and may reduce
weed competition which in turn may reduce fertilizequirements. Cover crops are often
recommended when low residue producing crops ssisioybeans or corn silage are grown on
erodible land, as is the case in the Sassafras.

a

) b)
Figure 3.8 Cover crops
a) diagram of cover crop benefits, b) early rye covecrop planted over corn residue

Constructed Wetlands

Nutrient source control can also be addressedrinaptin the creation of treatment wetlands and
the enhancement of existing wetlands. Wetland medraent work includes small structures
built to add water or regulate water levels in &isteng or pre-existing wetland. Concrete and
earthen structures, usually dikes or embankmergd)lt to trap water. These practices
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maintain a predetermined water level in an existingre-existing wetland. Adjustable outlets
allow the landowner to fluctuate the water levelioly different seasons. Enhancement also
includes planting native wetland vegetation if plpopulations need to be supplemented.
Wetlands filter nutrients, chemicals, and sedintegiore water infiltrates into groundwater
supplies. They also provide habitat for waterfamt other species, as well as add beauty and
value to a farm. Treatment wetlands are sized andtoucted to treat the levels of pollutants
particularly nitrogen and phosphorus that are baimgsported to them. The sizing, plants, and
depth are all considered in order to maximize patitiremoval for a given wetland system.
These systems can also be used to target thoseiartba landscape that may have high
pollutant loads and may have lost their histotiefing capacity due to historic loss of wetlands
and forest buffers.

Cost Share Programs

There are many cost share programs that assis¢faand landowners in implementing BMPs

on agricultural landscapes. These programs wipifoenoted through targeted outreach and
advocacy with a goal of increasing knowledge antigpation in the various federal and state
programs that provide assistance for utilizing loestservation practices. Table 3.2 describes the
various cost share programs in more detail.

Easements

As the population of the Chesapeake Watershed gabasate of 10,000 people every three
months, there is continued pressure to developresulting in the loss of much of the Eastern
Shore’s farms and sensitive habitats. Educatinddeiners and advocating for preservation and
easement programs is one way to combat this expahaks. The Sassafras Watershed consists
of largely undeveloped lands, therefore, one giaieto retain as much natural landscape as
possible, protecting it from the threat of devel@pinas long as possible. The goal is to preserve
land and keep it available as a resource for fagmanldlife, and future generations. There are a
variety of options available to landowners to vaduity preserve their land while allowing

current and future landowners to continue ownirsgg, and enjoying the property (Table 3.3).
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Table 3.2 Cost-Share Programs Details
Grant

Program

Administrator

Cost-Share Incentive

Projects Involved

The Maryland
Agricultural Water
Quality Cost-Share
(MACS) Program

Maryland
Department of
Agriculture (MDA)

* 87.5% of installation cost

Wide variety of saficaerosion control BMPs

Cover crops planted, managed , and harvested

Cover Crop Program MDA *» Up to $85/acre in a manner to promote optimum soil
conservation and nutrient management
e 759 i i . .. . . .
, 75% of installation cost Expanded list of eligible projects, including
The Environmental installation or implementation of structural and
i i — . Y i i . .. .
Sruoa“gr:]rlgégtmis) USDA - NRCS (%O/o for h(;storldcally management practices on eligible agricultural
g underserved producers) land, to control erosion and nutrient runoff
* Rental payment: percentage : .
Conservation Reserve USDA-NRCS & | based on type of conservation Cor!verts highly erodlb_le cropland and
o environmentally sensitive areas to permanent
Program (CRP) FSA practice installed. cover
» Up to 87.5% of installation cost
* Up to 87.5% of installation cost
* Federal and State signing
incentive payment of $100/acre
Conservation Reserve « Practice incentive payment of Protection of highly erodible land and other
Enhancement Progralm USDA-NRCS sensitive farmland through creation of riparian

(CREP)

40% of installation cost

* Rental payment: percentage
based on type of conservation
practice installed.

» Maintenance payment: based @

conservation practice installed

buffers and wetland restoration.
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Table 3.2 Cost-Share Programs Details

Program

Grant
Administrator

Cost-Share Incentive

Projects Involved

Wildlife Habitat
Incentives Program
(WHIP)

USDA-NRCS

» Technical and financial
assistance of up to 75% (90% fo
historically underserved
producers) in cost-share ranging
from five to ten years in duration

-~

on private land including grassland habitat,
riparian buffers and wetlands, and forested
corridors

The Wetland Reserve
Program (WRP)

USDA - NRCS

* Permanent easement: 100% of]
easement value and restoration
cost

* 30 Year Easement: 75% of
easement value and restoration
cost

 Cost-Share: no easement place
on land and 75% of restoration
cost

Restoration, protection and enhancement of
wetlands in exchange for retiring eligible lang
from agriculture.

2d

Landowner Incentive

MD Department of

* Up to 75% cost share on

Enhancement and restoration of habitat
benefitting species-at-risk in MD including
reforestation, grass buffers, invasive species

Program Natural Resources installation costs , .
control, vegetation management, livestock
exclusion, and restoring wetland hydrology
. [ 0, i i
Agricultural urL]J dpetr(;;sg(gg)gjgérzl)sitr?ré%ﬂ}/ Conservation practices related to organic
Management USDA-NRCS P production (including filter strips, buffers, anc

Assistance Program

share ranging from one to nine
years in duration

cover crops)and irrigation practices
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Table 3.3 Conservation Easement Programs

Program

Administrator

Value paid for
easement

Purpose

Farm and Ranch

50% of Fair Market

Assist in the purchase of development rights to

Land Protection NRCS . keep productive farm and ranchland in agricultyral
Value paid for easement
Program (FRPP) uses
Local governments and
private !a_md trusts to Protect large, contiguous tracts of land from
MD Department of | competitively apply for
Maryland Rural sprawl development and to enhance natural
Natural Resources | funds to complement : .
Legacy Program . resource, agricultural, forestry and environmental
(MDNR) existing land .
: protection
conservation efforts or
create new ones
Owner places bid based
Maryland on 100% Easement .
. . Preserve large (50 acres or more) of productive
Agricultural Land MD Department of | Value minus owner : L .
) : . agricultural ground to maintain a viable local bgse
Preservation Agriculture (MDA) | determined tax . )
. ) : . of food and fiber production
Foundation incentive discount and
competitive discount
Owner donates
Donated Ea§eme_nt and receives Preserve rural and open land on MD Eastern Shore
) Eastern Shore Land| various income, . .
Conservation and keep it available as a resource for farmers,
Conservancy (ESLC) property, and estate tax . . :
Easement . wildlife, and future generations
discounts and
exclusions
Restore, protect, and enhance wetlaadbjeve the
Wetland Reserve 100% of Easement greatest wetland functions and values, along with
NRCS . o ) :
Program Value optimum wildlife habitat, and establish long-term
conservation and wildlife practices and protectipn

60 |P a

ge



3.6 Pollution Prevention/Source Control Education

Residents and businesses can engage in behavibegtvities that influence water quality.
Behaviors that negatively influence water qualitglide over-fertilizing lawns, excessive use of
pesticides, vegetation destruction on eroding haakd general poor housekeeping practices
such as inappropriate disposal of paints, cleameasitomotive fluids, and dumping into storm
drains. Whether a pollution prevention progrardasigned to discourage negative behaviors or
encourage positive ones, targeted education isedeeddeliver a specific message that promotes
behavior changes. Local watershed organization®#ret civic groups such as the Master
Gardeners are in a position to influence thesegdg®nsing pollution prevention education and
outreach to teach citizens how to properly cardHerwatershed.

In the Sassafras watershed there are a total op&erties within the critical area, and therefore
adjacent to tidal waters of the Sassafras Rivénat&jies involved with residential pollution
prevention and source control education focus pilynan lawn care practices such as soil tests
to ensure proper fertilization, rain barrels and gardens to control stormwater runoff pollution
and erosion. Many residential waterfront properta the Sassafras River have high banks that
are prone to erosion. Source control educatiohalb include bank management so that
landowners are aware of what can cause and hetptenosion.

Pollution source control also includes the managemk“hotspots” which are certain
commercial, industrial, institutional, municipahdtransport-related operations in the
watershed. These hotspots tend to produce higimeeatrations of polluted stormwater runoff
than other land uses and also have a higher riskpitds. In the Sassafras watershed these hot
spots consist primarily of marinas. There arensatinas and one boat yard along the shores of
the Sassafras River, that maintain approximat@@@ poat slips. This concentrated and
seasonal boating population can serve as a pdtsatiece of pollution as some boaters are not
aware of clean boating practices, such as pumpihbaat sewage at a pump out station versus
dumping sewage overboard. A recommended strategartls pollution prevention is
advocating for the DNR sponsored Clean Marina RrmogrBy enrolling in the Clean Marina
Program, marina owners are certified in voluntagmtenance of their facilities in order to
manage water resources more consciously. In ¢odastain Clean Marina status, a certain
percentage of best management practices must benmapted to mitigate environmental
impacts. The categories of BMPs include vessehteaaance and repair, emergency planning,
stormwater management and sewage handling. Soeedis@BMPs include: having a spill
prevention, control and countermeasure plan, usmvyonmentally neutral materials,
conserving water, using oil absorbent materiatb@fuel dock, containing dust from sanding
and blasting, and having training and drills f@afsacross all areas. In exchange for enroliment,
marina owners are entitled to advertising bendfitproved relationship with regulatory
agencies, and reduced insurance rates. Partampatithe Clean Marina Program also promotes
an environmental ethic and stewardship among ®atleo patron those marinas and travel
throughout the watershed.
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Educating both the current and next generatiomeirenmental stewards is an essential aspect
of source control education and pollution prevemtidVithout present and future concern for the
state of the Sassafras Watershed, restoratiortetfould prove futile. Recommended strategies
include partnering with existing public school censtion programs as well as direct outreach
to youth groups such as Boy and Girl Scouts. Waietity sampling is an effective hands-on
tool to educate school-aged children on identifypogential problems in the River. Collection
and identification of aquatic insects is a simpid fun way of determining stream health. Tablet
tests for various water quality parameters sudissolved oxygen, phosphorus and nitrogen are
available to gather a basic understanding of agqbatalth. Engaging not only young people, but
adults, in naturalist activities such as kayaking hird/wildlife watching can develop and
enhance an appreciation for the natural beautyeoSassafras River. Interaction with the natural
setting of the Sassafras Watershed through promoficesponsible recreation will motivate
changes in lifestyles that ultimately improve wajaality and the overall health of the
watershed.

3.7 State, County and Municipal Practices and Pragms

There are many programs developed and implementedunty and state government that can
directly support watershed restoration effortsgbently, these programs are developed as a
result of codes and ordinances set forth by thatyoor state. An important strategy to restore
the Sassafras Watershed is participation in loodé@nd ordinance reviews, such as those
relating to stormwater and erosion. Every coustyequired to have a Stormwater Management
Program (SWMP) which includes stormwater pollupmavention activities, tracking and
evaluation. Erosion and sediment control at cocsin sites is a requirement under the SWMP.
Under current state law, construction sites distigrlover 5,000 square feet must have an
approved erosion and sediment control plan. Adwogdor better site design, now a component
of the new Maryland Stormwater management reguiatiwill help prevent and control
stormwater runoff.

In addition to SWMP, counties and towns within urla@eas (currently only Cecil County and
its municipal jurisdictions falls into this categer though this will be changing over time due to
Bay TMDL), must also engage in stormwater pollugppavention efforts in accordance with
Maryland’s general permit for stormwater dischariyesr small municipal separate storm sewer
systems (MS4s). MDE defines an MS4 as “a conveyansystem of conveyances owned and
operated by a State, city, town or other publicyblealving jurisdiction over disposal of sewage,
industrial waste, stormwater, or other wastes. sélsystems are used for collecting or conveying
stormwater, are not combined sewers, and are mbopa Publicly Owned Treatment Works.”
MS4s are also required to obtain coverage undeNBi2ES general permit. This means that
any conveyance associated with construction sitefi) illicit discharges, etc. must be
controlled by the county or municipality under whitie operation received the permit.
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Another program that has been developed by ther&e@evernment and implemented by the
State Government as a requirement under the Clediar\Xct, is the Total Maximum Daily

Load (TMDL) program. The purpose of the TMDL isgstablish a baseline pollutant load that a
water body can maintain while meeting its desigthatses. If a river is listed for various
impairments, a TMDL is supposed to be written facteone. The Sassafras River is impaired
by nutrients, PCB’s, sediment and biological/habrgairments, but only a TMDL for
Phosphorus and a TMDL for PCB’s have been writbeaddress those impairments. One
recommended strategy is to advocate for or invatgithe science needed to set TMDLSs for the
remaining impairments that also inhibit the SassaRiver from meeting its designated uses.

The Chesapeake Bay TMDL

The Chesapeake Bay TMDL is a work in progress,adgta combination of 92 smaller TMDLs
for individual Chesapeake Bay tidal segments, whithinclude limits on nutrients and
sediment sufficient to achieve state clean waterdsrds for dissolved oxygen, water clarity and
algae. Pollution limits will be divided among thmajor river basins across Maryland, Virginia,
Pennsylvania, Delaware, New York, West Virginia &ddshington D.C. The loadings and
target reductions will then be further divided amdwncal sources. This Bay-wide TMDL will
assist with the process of establishing TMDLs fopairments of the Sassafras that have yet to
be addressed. All states in the Chesapeake Bayshad will be required to prepare Watershed
Implementation Plans indicating how they will acgish their shares of the pollution loading
and reductions. The plans will identify targetsgepgraphic location and source sector and will
include a description and schedule of actions ttaken to achieve the reductions. The plans
will be supported by a series of two-year milestofoe achieving specific near-term pollution
reduction actions and targets needed to keep pélce@mmitments.

The states and EPA will monitor the effectivenesthe pollution reduction actions to assess
progress and water quality response, and emplosecuences if commitments are insufficient
or there is failure to meet established milestoridse EPA is working towards a completion date
of December 2010, and the TMDL as well as accompgrgraft implementation plans will be
offered for public comment.
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4.0 WATERSHED CHARACTERISTICS AND RESTORATION OPPOR TUNITIES

The Sassafras River Watershed is located on ther ggstern shore of the Chesapeake Bay. The
headwaters begin in western Delaware and flow wash®0 miles to the Chesapeake Bay,
draining approximately 97 square miles of land atte&a majority of which is used for

agriculture. The watershed lies in part of threenties, predominately Cecil and Kent in
Maryland and a small portion in New Castle Coubtglaware. Three municipalities lie within

the watershed, Betterton and Galena in Kent Coaimdlya portion of Cecilton in Cecil County.
Selected watershed characteristics are given iteah and more detailed description watershed
can be found in the Sassafras River Watershed Cieazation (Appendix 6.0).

The methodology, characteristics, restoration ojppaties, and implementation priorities of the
Sassafras River Watershed are detailed accorditige ttour assessment types (shoreline, stream
corridor, upland, and synoptic) and are addresgkdgegjuently in their respective sections.
Restoration opportunities include stream and shmeéstoration, stormwater retrofits, onsite
sewage disposal system repairs and upgrades, mpaincastewater treatment plant upgrades,
agricultural practices and programs, and sourcé&@oaducation. Implementation priorities are
determined by conditions at the time of each assest the widespread application of the
restoration practice, cost-benefit analysis, aredfiélasibility of implementation. Estimated
implementation costs, a project schedule, andioelstiip between restoration projects and
overall watershed strategies can be found in Seé&ti.

Table 4.1 Key Characteristics of the Sassafras Riv&Vatershed

Drainage Area e 96.9mf
Stream length e 20.6 miles
Land Use » Agriculture (57%) » Developed (4%)
* Forest (24%) *  Water (14%)
»  Wetland (1%)
Land Area by County as « Kent County, MD (51%)
Percent of Total Watershed | « Cecil County, MD (28%)
Area » New Castle County, DE (8%)

« Surface Water (13%)
Current Impervious Cover e 22%

* 00.5% - A —well drained

Dominant Soil Types by * 66.8% - B — moderately well drained
Hydrologic Groups e 23.3% - C — poorly drained, impeding layer
* 05.7% - D — very poorly drained
Subwatersheds e Sassafras River * Woodland Creek/Dyer Creek
e Turner's Creek/Lloyd e« Back Creek
Creek * Swantown Creek
* Money Creek » Herring Branch
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4.1 Shoreline Assessment

Overview & Methods

The Shoreline Assessment provides the locatiordasdription of potential environmental
problems along a watershed'’s tidal shorelines.adsessment of the Sassafras shoreline was a
combination of three different surveys, the Virgimmstitute of Marine Science (VIMS),
Sassafras River Association (SRA)/Maryland Depantnoé Natural Resources (DNR), and
SRA/United States Fish and Wildlife (USFW). TheéM8 survey is a rapid method of
examining and cataloguing the observable envirotah@noblems within a watershed in order
to better target future monitoring, management,rastbration efforts. As part of the VIMS
survey, specially trained personnel slowly cruiakahg the shoreline in a small boat and
recorded the location and characteristics of rgaihkervable potential problems. Each site is
then ranked on a scale of one to five for its seyerorrectability, and access for restoration
work. More detailed methodology can be found inr(Banet al, 2006). The shoreline fieldwork
results referenced were initially conducted dutimg summer of 2004 by VIMS for DNR and
completed in the summer of 2009 by DNR Watershedi&ss Unit and SRA using spatially
referenced videography. Verification of the daswonducted by SRA and restoration
engineers using high resolution photography andrgtdruthing. This data is representative of
the existing shoreline conditions of the Sassaivasershed. The survey resulted in the
assessment of 74.1 miles of shoreline or approein&y.6% of total tidal shoreline in the
watershed. Although this survey does not repreaénft the tidal shoreline it contains most of
the high energy areas along the river where themtapf potential problems are expected to be
located. The remaining unsurveyed shoreline icailyi located in low energy well buffered
areas close to the non-tidal tributaries where mahiproblems would be expected to be found.

Results

Shoreline Features

A total of 406 individual shoreline features wedentified by the VIMS survey along the
Sassafras. The majority of features were privatks (286), followed by private boat ramps
(51), and pipe outfalls (26). Nine groinfieldgetties and 1 breakwater were located. Of the
approximately 74 miles surveyed 10.6 miles weresm®red altered shoreline falling onto one of
6 categories (Table 4.2). Significant areas @ratl shoreline were primarily bulkheads and
riprap, representing 43% and 41% of the total etteshoreline surveyed. A small portion of the
bulkheaded shoreline was considered seriouslyidadgd (0.26 miles). A significant portion of
the shoreline was also found to be debris ladel®(thiles). Hardened shoreline features such as
bulkheads and riprap are generally undesirableusectihey can cause habitat fragmentation and
are generally not as effective as natural shorelatenitigating erosion and nutrient
contributions. Future efforts to improve the ragfdhardened to natural shoreline will attempt
outreach to homeowners informing them of the bé&nefia non-hardened shorelines. This
outreach effort will especially target those aneéh failing or dilapidated structures.
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Table 4.2 Altered Shoreline Features

Miles of
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7.34 0.00 0.03 1.07 0.03 065 0(
7.22 0.00 0.00 0.00 0.00 0.26 0(

553 | 0.00 0.00 134 0.00 0.74 0.
563 | 0.00 0.06 050 0.00 0.26 0.
3.72 | 0.00 0.00 0.00 0.00 0.02 0.
262 | 014 0.04 021 0.04 0.60 0.
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Ny o©®~ooaswnN - Plate Number

O OO NOOOOOOOoOOoOOoOOo

28 6.40 | 0.53 0.00 0.05 0.00 0.49 0.
29 895 | 0.00 0.02 0.03 0.00 0.16 0.
30 560 | 0.03 000 028 0.05 0.22 0.
31 495 | 0.00 0.00 0.00 0.00 0.00 0.

Total 7408 | 119 0.18 455 0.26 433 0.

A——4
\‘

Shoreline Landcover and Buffers

Landcover along the Sassafras tidal shoreline wasrthted by forest, residential, and
agriculture (Figure 4.1). A total of 5.2 miles ¢foseline were found to have inadequate buffers
in the tidal reaches of the Sassafras River. Inaalegshoreline buffers were considered as such
when the forested buffer did not extend more thaihgeyond the bank of the river or the
vegetation was sufficiently sparse that the neta¢fivould be the same. These buffers were
identified using aerial images from 2007 Nationgtidulture Imagery Program (NAIP). The
majority of the 47 sections of inadequate buffeeslacated on the main stem between Ordinary
Pt. and Georgetown. The longest section is 0.3&ntong with an average length of 0.11 miles.
Shoreline sections of inadequate buffers with tigadst priority for restoration are sections that
overlap with erosion and bank stabilization oppuoitias detailed in Table 4.4. Where other
restoration opportunities cannot be coupled tosestof inadequate buffers, additional
investigation into nutrient loadings and availalvkeve energy at the specific sites will be used to
better prioritize these sections of shoreline.
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Shoreline Landcover

bare
1% paved

1%

commercial
5%

grass
15%

scrub-shrub
16%

Figure 4.1 Shoreline landcover by type as a perceage of total miles surveyed.

residential
35%

agriculture

27% percent of total shoreline
surveyed

Shoreline Erosion Sites

Estimates of shoreline erosion in the VIMS surveyeawlassified according to 4 categories of
bank height (0-5 ft., 5-10 ft., 10-30 ft., >30 fiand three subcategories of erosion type (low,
high, and undercut (uc)) (Table 4.3). A total of@LBniles (20.2%) of shoreline was classified as
a high erosion sections over all of the four hemassifications. Of the approximately 80% of
shoreline remaining most consist of low erosiortisas, with a few small sections of undercut
bank (0.35 miles). Further field investigation leéthigh erosion shoreline sections previously
classified by VIMS was conducted by SRA and resioneengineers to identify priority locations
based on additional erosion investigation and rastm potential. From this analysis 54
sections were identified along the Sassafras Rorguotential restoration, accounting for over
4.0 miles of shoreline; high priority sites argdisin Table 4.4 and representative sites can be
seen in Figure 4.2. These sites represent thddwagions to target future restoration efforts to
reduce sediment and nutrient contribution fromtitiel shorelines. Each site was rated one,
three or five depending on the severity of the [mob One means most severe and this case
means active erosion due to either human impastrong tidal impact. This rating could also be
due to a threat to a natural resource or infragirac Three indicates that erosion could be active
and there might be some undercutting of banks tulhreat to infrastructure. Five indicates
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minor erosion with fairly stable banks and buffef$ese sites have an insignificant impact to
the system and most likely cost more to correat tha benefit is worth.

Table 4.3 VIMS Shoreline Assessment Bank Erosion @ditions

Total
Plate Miles
Number| Surveyed| low high uc low high uc low high uc low high wuc
1 4.37 0.63 0.110.00( 0.36 0.13 0.00f 1.50 0.22 0.00|0.74 0.68 0.00
2 7.34 1.24 0.050.00| 1.16 0.14 0.00| 2.47 0.59 0.00|1.51 0.13 0.00
3 7.22 3.01 0.800.00f 1.41 0.88 0.00f 0.19 0.61 0.00|0.00 0.00 0.00
4 5.53 4.22 0.000.00| 1.04 0.11 0.00| 0.12 0.02 0.00| 0.00 0.00 0.00
5 5.63 298 0.000.00| 1.04 0.31 0.00| 1.05 0.06 0.00|0.07 0.12 0.00
6
7
8

0-5ft 5-10ft 10-30ft >30ft

3.72 2.53 0.000.00| 0.07 0.24 0.00| 0.41 0.30 0.00|0.17 0.00 0.00
2.62 0.77 0.000.00| 0.25 0.15 0.00f 0.65 0.23 0.00| 0.05 0.53 0.00
3.08 150 0.020.00| 0.07 0.03 0.00| 1.05 0.03 0.00|0.33 0.06 0.00

26 3.98 1.67 0.000.00| 0.30 0.12 0.00] 0.06 1.12 0.00|0.12 0.59 0.00
27 4.69 2.68 0.000.00| 0.34 0.41 0.00| 0.31 0.41 0.00|0.12 0.40 0.00
28 6.40 3.22 0.050.00| 1.00 0.55 0.00| 0.50 0.77 0.00{0.09 0.23 0.00
29 8.95 5.86 0.240.02| 0.43 0.35 0.15| 0.75 0.40 0.00|0.70 0.05 0.00
30 5.60 2.22 0.130.00| 0.53 0.35 0.10| 1.17 0.48 0.04| 0.50 0.09 0.00
31 4.95 0.79 0.140.00| 0.40 0.56 0.04| 1.52 0.38 0.00] 0.50 0.63 0.00

Total 74.08 33.32 1.540.02 8.40 4.33 0.29 11.75 5.62 0.04 4.90 3.51 0.00

Table 4.4 High Priority Shoreline Sites
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vegetation on
bank stable, top outreach to homeowner
down issue with on buffer managemen
Bluff with Forest some top and planting, and
BLO3 | Betterton Bluff Buffer >30 344 slumping 1| offshore breakwater
from top of bank
Actively Eroding towards the stone sill to replenish
Natural Resource water there is beach and fill in sand
SEO1| Lloyd's Creek 1 Concern Site 5 18| active erosion. 1 up to spit
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Table 4.4 High Priority Shoreline Sites

no beach and
trees are dying.

Actively Eroding
Natural Resource

from top of bank
towards the
water there is
active erosion.
No beach and

stone sill to replenish
beach and fill in sand

SEO02 | Lloyd's Creek 2 Concern Site 5 39| trees are dying. Lup to spit
top down
Erosion Overland slumping from outreach to landowner
SEO03| Kentmore 1 Flow Yes >30 185 water flow over | 1] on buffer managemen
both top down
slumping as wel
Erosion Overland as tidal affects
Flow and Tidal making bank segmented sill and
SEO04| Kentmore 2 Influence Yes 3 77 | unstable 1} living shoreline
threat to house
and possible
Erosion Tidal near shore near shore breakwater
SEO06 | Knights Island Influence 100 110/ septic. 1 and build off sediment
Erosion Tidal
SE18| Cassidy Wharf Influence 20 194 1 | offshore breakwater
erosion from
field going over divert water from
Bluff with Forest with vertical overflow and plant
BL14 | Money Creek Buffer Yes 15 95 | gullies 1| buffer
high erosion
with no
vegetation on
bank. Stressed
Erosion Tidal due to seasonal
SE19| Grove Point Influence >30 360 camp use. 1 offshore breakwater
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b)

Figure 4.2 Priority shoreline site examples
a) Site ER06 — active erosion with possible threat tofrastructure, b) Site ERO1 — tidally
influenced erosion at Lloyd’s Creek.

4.2 Stream Corridor Assessment

Overview

The purpose of the stream corridor assessment (8@8)0 assess the current conditions within
the riparian zone of the non-tidal stream netwdpktential problems impacting these streams
fall into the following general categories:

» Erosion sites

* Inadequate stream buffers

» Barriers to fish migration

* Visible pipe discharges

* Trash dumping sites

* In or near stream construction
* Channelized sections of stream
* Any other unusual conditions

The identification of the location and charactéesbf these typical environmental issues
provides a comprehensive view of potential problemsacting the upland drainage system and
possible sites for the implementation of futuré¢oestion strategies. This is an invaluable tool as
these typically small streams ultimately influetice larger tidal waters of the Sassafras River
and Chesapeake Bay. A more detailed descriptidineohistory, objectives, and methodology
associated with the SCA can be found through theylsliad Department of Natural Resources
Stream Corridor Assessment manual (Yetman, 2001).
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Methods

Due to the size of the Sassafras River watersheawaerall length of non-tidal stream corridors,
specific streams were targeted for sampling basgeeoennial streamflow. Prior to the SCA,
the Sassafras River Association notified landowaedfacent to targeted streams through a
mailed letter outlining the SCA process. Respaasds were included in the mailing allowing
landowners to grant access permission to the sumnesys. The SRA was granted access to
approximately 30% of the parcels identified to dg@eent to a perennial stream. The SRA
believes this sample represents an adequate rapatse of the conditions impacting the non-
tidal riparian corridors of the Sassafras, but gitiee limitations of accessing all the streams the
assessment should not be considered a comprehsusney.

Teams composed of members of the Maryland Consemnv@brp (MCC) and SRA staff were
trained by Maryland Department of Natural Resouraesording to methods outlined in MD-
DNR SCA survey protocols manual (Yetman, 2001)e Tdams were equipped with maps, aerial
photographs, parcel information, digital camerasl, global positioning systems (GPS) to locate
and document the condition of the stream corriddifsey noted various stream characteristics
including natural areas, healthy ecological stregatems, as well as areas of erosion, limited
buffers, fish blockages, pipe outfalls, and oth&ints of environmental interest. After
documenting the location with GPS and acquiringtaligphotographs, each potential problem
was rated on a scale of 1 to 5 across three cadsgseverity, correctability, and accessibility.

The severity rating ranks the severity of probletative to other problems in the same
categories within the watershed, from 1 (most s&vier5 (minor severity). The correctability
ratings describe the degree to which the potept@blem is deemed fixable from 1 (minor
problems) to 5 (major restoration efforts). Acdeidisy is the ease (1) or difficulty (5) of
reaching the site assuming permission to accegsiuded from landowners. It should be noted
that all ratings are relative to the specific catggand the Sassafras River watershed.
Additionally, while the survey teams are well teginthey are typically not engineers or scientists
familiar with these issues and their remediatibeyefore survey crew ratings are treated as
indicators for future investigation rather than #tesolute characterization of the issue. Upon
completion of the field survey, data and imagesavaempiled, verified, and entered, into a
database and geographic information system (GIS).

Results

Over the course of multiple days during the momthSebruary, March, and April of 2009, 236
potential problems were identified along the suegegtream corridor (Table 4.5).
Representative examples of the various impairmamtpictured in Figure 4.3. Barriers to fish
movement represented the largest number of idedtf@atures followed by channel alterations,
unusual conditions, erosion, inadequate buffeashtdumping sites and pipe outfalls.
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Table 4.5 Summary of SCA Potential Problem Sites

Stream Impact Number of_ Identified Sites
(total estimated length)
Channel Alteration 36 (1579 ft)
Erosion 21 (3556 ft)
Fish Barrier 123
Inadequate Buffer 11 (9130 ft)
Pipe Outfall 9
Trash Dumping 11
Unusual Conditions 25
Total 236

Erosion

Of the 21 erosion sites identified through the SCAwere classified by the survey teams with a
maximum severity of 1. However, after further gse most of these locations were not deemed
to be high priority sties at which to target erosgiven their location within the stream network
and the associated low flow volumes. Details fav sites identified through the SCA are
included in Table 4.6. During the visual inspectad prime runoff locations from streets,
parking lots, and storm drains, the Center for \W&ted Protection (CWP) identified a total of 5
eroded stream sites (Table 4.6). The problem kiteged represent significant sources of
sediment and nutrient input into the stream netvaur to large contributing areas generating
considerable erosion from headcutting, downcuttamgl widening of the stream channel from
both banks (Figure 4.4). Three sites ER-100, ER-E®RE102 were ranked at severity level of 4
or greater and are recommended as potential reteofdidates using a regenerative stormwater
conveyance as described in Section 3.1. Thisdfpetrofit uses a wetland based system that
minimizes potential for erosion.
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Figure 4.3 Potential problems found during the stram corridor assessment
a) pipe outfall, b) inadequate buffer, c) erosiond) fish barrier, e) trash, and f) unusual
condition (bridge collapse).
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Table 4.6 Summary of Selected Erosion Sites

Top Width (ft)
Wetted Width

(f)

Site ID
Process

Bank Height
(ft) (LT, RT)
Bank angle (°)
(LT, RT)
Bottom Width
(ft)

Severity

downcultting,
ER-100 widening,

o
o
o)
o
o)
o
o
H
)
(e
N

headcutting
downcultting,

ER-110 | widening, 8,8 >;§'> 10 | 14| 10| 4+
headcutting

downcultting,

ER-120 | widening, 15-18,15-| >75,>

6-15| 8-18| 6-6 | 4+

headcutting 18 S
downcultting, > 75, >
SR headcutting 44 75 4 6 413
ER-223201| headcutting 3,3 60,6( p 13 N/A |3
ER-226201 headcutting 15,15 60,60 20 N/A |2
ER-140 | headcutting 1,1 | 7 ;f:, 1 2 | 3 |nAl 1

o % )
Figure 4.4 Examples of severe erosion and prioritgroject sites
a) ER-100 Rt. 301, b) ER-110 Near weigh station drt. 301
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Inadequate Buffers

Over 3.6 miles of inadequate buffers were iderdifiger 11 sections of stream during the SCA.
These sections were primarily located within onglthe borders of agricultural fields. In
addition to the field based survey, 2007 aerialgesafrom the National Agricultural Image
Program were analyzed for inadequate buffers atmmgtidal stream corridors. Buffers were
considered inadequate at widths less than 50 &etgch bank. Approximately 25.7 miles of
inadequate buffers were identified using this méthoross the entire watershed. The identified
inadequate buffers were predominately associatddagricultural areas. Typically they were
located along drainage swales (12.7 miles) or upfands (13 miles) within the stream system.
The extent to which the swales contain perenniadl or significant stormflow requires
additional field investigation, but given their gnmity to potentially high nutrient and sediment
sources improving buffers along these reachekedylivarranted where access permission is
available and downstream hydrology is not ideakfdditional nutrient retention. Eighteen
locations were identified as potential targetsréstoration based on the assessment and
correlations with areas of existing high nutriexpert found through the synoptic survey. These
selected sections total approximately 4.51 milesae listed in Table 4.7.

Table 4.7 Prioritized Inadequate Buffers in UplandStream Corridors

Name Length (mi) Type
SCIB_01 0.32 drainage swale
SCIB_02 0.31 drainage swale
SCIB_03 0.57 stream/swale
SCIB_04 0.53 stream/swale
SCIB_05 0.33 stream/swale
SCIB_06 0.33 stream/swale
SCIB_07 0.13 stream/swale
SCIB_08 0.13 stream/swale
SCIB 09 0.06 stream
SCIB_10 0.05 stream
SCIB_11 0.39 pond
SCIB_12 0.29 pond
SCIB_13 0.24 pond
SCIB_14 0.21 pond
SCIB_15 0.19 pond
SCIB_16 0.14 pond
SCIB_17 0.12 pond
SCIB_18 0.08 pond
Total 4.43
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Trash Dumping

Nine locations of trash accumulation were discodereer the course of the survey. The
majority of these represent old dump sites fosstard larger equipment. None of the sites
appeared to be an active dumping location. Givenrtaccessibility of some locations not all are
good candidates for clean up, however, select simspresent good opportunity for volunteer
cleanup efforts.

Fish Barriers

While fish barriers represented the largest nurobsites identified through the SCA, their
prevalence is not in proportion to their potenitiapact on the watershed. The majority of fish
barriers identified are small logs or collectiofidoush and debris that cause a temporary
restriction in the stream channel. Because a lpoggon of the stream corridors within the
watershed are forested there is always signifinaaterial to generate the smaller debris dams
and can be considered a naturally occurring comptasfea woodland stream. A small number
of beaver dams were identified, but the nutrieteérmon ability of beaver ponds is considered to
outweigh the potential impact of fish movement&oupstream. Researchers in Virginia have
found that beaver dams often do not function dsbiEriers because they are relatively porous
and fish can make their way through small crevinghe dam (CES-VCU, 2003). A significant
fish barrier exists at the Mill Pond Dam where rgéadrainage area is blocked from upstream
movement of anadramous and resident fish. Howévemniles of habitat that would be created
by providing passage are limited due to upstreandp@nd other barriers. To a lesser degree
Indian Acres Dam also serves as a barrier thowsghtlean one mile of perennial stream exists
above the pond in this relatively small drainagsaarinspection of the dam culvert also led us to
believe there are some potential maintenance isdude dam and failure is possible if a large
event or series of large events occurred.

Pipe Outfalls

The pipe outfalls identified were primarily largeheter pipe used for stormwater drainage from
outlying areas. Given the antecedent moistureitiond at the time of survey, little or no
discharge was observed. At some outfalls thereagtaguate erosion prevention material such as
rip rap, but even at non-engineered outfalls tiehétle evidence of erosion. The addition of
sediment and nutrients from these outfalls is umkndout there was no physical evidence
observed that suggested the discharge of substatiesthan stormwater. The majority of
identified outfalls warrant no additional actiortlais time, however further investigation of one
outfall identified from afar would be desirableitis potentially draining a high sediment
generating area.
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4.3 Upland Assessment

Overview

The upland assessment is a rapid method that ces\desktop and field work to quickly
identify, locate, and characterize potential padilatsources in the non-riparian areas of the
watershed. After evaluation, the resulting dataeseas a comprehensive inventory of potential
projects for future restoration. The assessmdmsed on the Unified Subwatershed and Site
Reconnaissance (USSR) developed by the Center &erdhed Protection (CWP). ltis
composed of four distinct components, 1) Neighbodh8ources Assessment (NSA), 2) Hotspot
Site Investigation (HSI), 3) Pervious Area Assessng@AA), and 4) Streets and Storm Drains
(SSD).

Methods

Prior to the actual field investigation significartalysis is put into the assessment through the
gathering of information such as neighborhood locat census data, municipal maintenance
schedules, and current development projects. A##rering this background information it is
compiled and field maps generated that delinedieratershed and neighborhoods and serve as
the basis for field investigation. The field invigstion involves driving all roads within the
watershed, and conducting the evaluation of neididamals, hotspots, pervious areas, and roads
and storm drains. These locations are recorddd®@RS and characterized according to criteria
specific to each of the assessment subcomponergsfield analysis is conducted to verify data
and maps, enter data into databases and geografatimation system, and compile data for the
development of initial restoration strategies. Mdegailed information on the USSR process can
be found in the Urban Stormwater Restoration Mapuoadluced by the Center for Watershed
Protection (Wright, 2005).

Results

The upland assessment was conducted by membédrs Genter for Watershed Protection and
Sassafras River Association over the course oéttags in April 2009. A total of 39 sites were
located and characterized across three of four ocoes of the USSR process highlighted in
the Urban Stormwater Restoration Manual. The &raed Storm Drains (SSD) was not done
due to the infrequency of curb and gutter and ti@ual stormdrains in this primarily rural
watershed. The Pervious Area Assessment (PAA)teeare not presented separately, but
integrated into the HIS and NSA.

Hotspot Site Investigation (HSI)

Hotspots are defined as commercial, industriatjtutgonal, municipal, or transportation related
infrastructure or properties that are known to havegher potential for pollution from spills,
leaks, or illicit discharges. Potential pollutamtslude nutrients, pesticides, herbicides, fuels,
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road salt, bacteria, trace metals, and volatil@amigcompounds. While each hotspot location is
unique, and to a certain extent must be assesdeatlinally, there are six common operations
that are typically found at all sites. These inelwethicle operations, wastewater discharge,
outdoor material storage, waste management, dgleaping, and stormwater infrastructure.

A total of 7 hotspots and 3 potential hotspothm $assafras River Watershed were identified
during the upland assessment. They included Snasr2 wastewater treatment plants (WWTP),
2 municipal properties, and one large campgrouiidsae detailed below in Table 4.8. Five
marinas were identified as either hotspots or ga@kehotspots. While each marina is unique to a
certain extent, many of the marinas identified higneecapacity to address runoff from large
impervious or hardened areas. All marinas ideadtiBhould also be included in targeted
education efforts and introduction and inclusioto ithe Clean Marina Program. Two municipal
locations, the Galena Fire Department and Ceciaiolic Works Yard, could both benefit from
downspout disconnection and rerouting to perviogasor rain gardens.

One large campground was identified as a poteimtigdpot in the Sassafras watershed. This
campground, Indian Acres, was originally establishs a part time residency. On the
campground there are approximately 2150 parcelghig 1700 privately owned and 450 owned
by the management company that maintains the pgsopAt the individual campsites, residents
have holding tanks where waste and grey waterlisated (Figure 4.5a.) When these tanks are
full, they are pumped out and the waste is trarisddo one of nine large community septics,
where the waste settles out in the larger drald {ieigure 4.5b.) Over the years, more residents
began living at the campground on a full time basug the infrastructure for handling waste was
not adequately upgraded to account for this iner@asvaste flow and septic usage. A
recommended strategy based upon the hotspot igaéeti includes an upgrade in the current
system of waste handling and disposal to accounhéoeased flows, as well as testing and
monitoring of the larger septics to ensure adeqcagpacity and function.

Figure 4.5 Indian Acres Campground
a) waste disposal at individual campsite, b) commuty septic fields where waste is
discharged from individual campsites
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The two largest point sources of pollution in tles&afras Watershed are Betterton and Galena
Wastewater Treatment Plants (WWTPs). Galena’splas built in 1962, and it currently
discharges at or near its 60,000 gallons of wastevpeer day permitted capacity which is treated
using a lagoon system. Although this system has liged to treat wastewater for many years in
small communities like Galena, it is not capablenaftching the pollutant removal efficiencies
provided by new wastewater treatment technologiasth nitrogen and phosphorus are causes of
water quality degradation in the Sassafras Rivdrlagoons systems do not provide the
environment needed to remove significant amounthexde nutrients. Betterton’s plant was built
in 1969 and discharges effluent at a rate of abh61200 gallons per day, approximately 7.5% of
its permitted value. At Galena raw wastewater islmaically screened, treated in an aeration
tank and clarifier-digester that is housed in glginank. While this method has been maintained
for many years, like the lagoon system, it is atdated facility that is incapable of reducing
nitrogen and phosphorus to anywhere near the savaéslas current treatment technologies.
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Table 4.8 Summary of Hotspot Site Recommendations

Pollution Prevention

Location Opportunities
. c
E8u. st
SEE5|SHRE
_ o 823 Zg 5/ E 5 _ Recom_mended
Status Site ID Description g ol=aloh As Proposed Retrofit Actions
Site inspections,
include future
education effort,
Galena Volunteer Downspout disconnect| onsite non-residential
Potential P1 Fire Department Y| N Y | Y | rain gardens retrofit

Downspout disconnect
determine if there is
Cecilton Public existing stormwater Include future
Potential P2 Works Yard Y | N Y | N | management education effort
Suggest follow up on
site inspection.
Include in future
education effort.
Engage in cleanup an

Gregg Neck Boat Potential sand/gravel | Clean Marina
Potential P3 Yard (Marina) Y | unk| Y | Y | bed program.
Confirmed H-100 | Betterton WWTRF Upgradplace
Include in future
Rain barrel , rain education effort.
Sailing Associates garden or native Engage in Clean
Confirmed H-110 | (Marina) Y Y | Y | landscaping Marina program.

Include in future
education effort.
Continue to engage in
Clean Marina
Skipjack Cove program. On-site non
Confirmed H-120 | (Marina) Y Y | Y | Dryswale residential retrofit.
Include in future
education effort.
Engage in Clean
Marina program.
Assist with on-site
Sassafras Harbor Proprietary device (for | non-residential
Confirmed H-130 | (Marina) Y Y | Y | powerwash area) retrofit.

Suggest follow up on-
site inspection.
Include in future
education effort.

Granary Permeable paver Catch basin clean out.
(Restaurant/ parking lot retrofit on | On-site non-
Confirmed H-140 | Marina) N Y | Y | upper parking lot residential retrofit.
Confirmed H-150 | Galena WWTP Upgradedepl
Assess for stormwater | Engage in upgrade of
Indian Acres retrofit possibility and | septic using Flush
Potential H-160 | (Campground) N gully erosion fund program
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Neighborhood Source Assessment (NSA)

A total of 16 neighborhoods were investigated dliercourse of two days in April, 2009.
Prevention opportunities to address stormwatermnaeland pollutants include public education
on lawn care (nutrient management through soistiestilization), stormwater management (rain
gardens/rain barrels), and bank and buffer managefwegetation as a bank stabilizer — tree
planting). These are outlined in Table 4.9. Stexcdtorm drains were absent from most of the
neighborhoods and may be a potential low cost profat would both engage homeowners and
increase awareness. Large impervious areas repeddanrooftops could be disconnected and
redirected to existing pervious areas or direabegetv rain gardens or rain barrels. There is
minimal opportunity for the removal of imperviousver, however one multi-family parking lot
in Betterton was considered to be a good candidatie incorporation of pervious pavement.
Four neighborhoods have potential for cul-de-sacdbention installations and multiple
neighborhoods could benefit from incorporation e§tomanagement practices to remove
sediment from roadside swales and catch basinar@=#6). Additional investigation is
warranted for two subdivisions to better detern@resting septic practices and assess potential
for improvement. A summary of proposed retrofitsritified is listed in Table 4.10.

a) b)
Figure 4.6 Neighborhood Source Assessment
a) Bioretention installation site candidate b) BMPneeded here to remove sediment
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Table 4.9 Summary of Neighborhood Assessment Recorandations
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3 z 8 g x Elglalel®ledl&8l=181 78 & | & | Description Recommended Actions
N1 Evergreen Knoll Betterton Moderate Low n y nn y n 0 0| 100 n
Pervious
pavement
for multi-
family
parking lot
N2 Rigbie Bluff Betterton Moderatg Moderate | n y y 0| 100 0 vy | area
N3 Crews Landing Betterton Moderate  High Y hy |y |n 0| 100 0 n Clean/Maintain Storm Drains
Better management of common
N4 General Betterton Moderate  High n n Y 0 80 20| n space and BMP maintenance.
Cul-de-sac
N5 Dogwood Village | Galena Moderate  Moderate n yy y y n 25 75 0| y | bioretention.
Phelps, Seminary Cul-de-sac | BMP maintenance to remove
N6 Way Galena Moderatd Moderate n| n 0 75 5| % bioretention.| sediment from roadside swales.
off Jim Davis Rd., Cul-de-sac | BMP maintenance to remove
N7 Mark & Hickory | Galena Moderate Moderate n " hy |n 0| 100 0| y | bioretention.| sediment from roadside swales.
Assessment
and
updating the| Determine septic practices
pump out
N8 Indian Acres Fredericktowp Moderate  Moderate nn n n y y y 0 0| 10Q vy | stations.
BMP maintenance to clean out
Ceciltown. Waters sediment and organic matter from
N9 | Ave. Ceciltown Moderate] Moderate n n_n 010| 90| n the stormwater catch basins.
Cheshaven,
Chesapeake Civil
N10 | Assoc. Cheshaven Moderate = Moderate n y n n y n0 80 20| n
Tockwah
St/Beginning of
N11 | Cheshaven Cheshaven Modergte Modefate |n n n y n n |ry 0 60 40
N12 | Foxhole Estate Galena High Moderate n y |In v |n 0 80 20 BMP maintenance

82|Page



Table 4.9 Summary of Neighborhood Assessment Recorandations

N13

Shorewood

Galena

Moderate

Moder

ate

10

70

20

Cul-de-sac
bioretention.

N14

Hunter's Run

Galena

Moderate

Moder

ate

75

25

Plantings in
the
bioretention
area and
remove back|
polyfiber in
the pond.

N15

Beechwood Glen

Galena

Moderate

Mode

ate

10

65|

Ravine with
erosion
beginning at
near Gregg
Neck Road.

Determine septic practices. Lots ar
very small for septic, but
neighborhood is older (>10 yrs)

N16

Kentmore

Estates/Kentmore

Park

Galena

Moderate

Modera

te

7525
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4.4 Synoptic Assessment

Overview

As a follow up for the TMDL, a synoptic nutrientrsay was conducted by the Maryland
Department of the Environment (MDE) during 2006-2@roughout watersheds in the
upper eastern shore of the Chesapeake Bay. Tivisysimcluded 27 sites within the
Sassafras River Watershed that were sampled dilnagperiod. As an update for
SWAP, MDE sampled 18 sites in the Spring and Fall0®9 throughout the Sassafras
watershed. Nitrogen and phosphorus were targetedgisampling periods in
September 2006, April 2007 and in 2009. Sampliag eonducted during a period of
high ground water recharge in the spring and duaipgriod of minimal ground water
recharge in the fall. This was done to captursaea variations in streamflow.

Methods

Sites were primarily chosen by MDE based on pudaticess, therefore, most sampling
sites were located at road/stream intersectioms wme cases selected based on the
ability to require landowner permissions. Grab slasipf water (500 ml) were collected
just below the surface at mid-stream and filtersiddgia 0.45 micron pore size (Gelman
GF/C) filter. Sampling was halted for a minimum2df hours after rainfall events totaling
more than .25 inches. The samples were storedecand frozen on the day of
collection. Filtered samples were analyzed by th&isint Analytical Services Laboratory
at the University of Maryland's Chesapeake Biolagiaboratory (CBL) for total

nitrogen (TN), total phosphorus (TP), orthophospl{&Q) and Nitrate/Nitrite (NQ+

NOs3). All analyses were conducted in accordance With. Environmental Protection
Agency (EPA) protocols. Stream discharge measuneweere taken at the time of all
water chemistry samples. Water temperature, disdabxygen, pH, and conductivity
were measured in the field with Hydrolab Surveyatiselected sites at the time of water
quality collections. The contribution area relatee@ach sample location was determined
using a digital elevation model within a GIS. Whsites are nested in a watershed, the
mapped concentration data for the downstreamsghown only for the area between the
sites. Yield calculations for a downstream sielaased on the entire area upstream of
the site, but are mapped showing just the areadsgt\sites. The downstream sites
therefore illustrate the cumulative impact fromwgkstream activities.

There are no water quality standards for nutrientdaryland, but for the purpose of this
analysis, nitrate levels above 1 mg/L were consd@nthropogenic. Nitrate/Nitrite
levels between 3 and 5 mg/L were considered hightlamse over 5 mg/L were
considered excessive. For phosphates, levels dft6.0.015 mg/L were considered high
and those above 0.015 mg/L were considered exeesBotal phosphorus levels greater
than 0.09 mg/L were considered excessive.
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Results

During the Fall of 2006 approximately half of tieeam locations were dry and no
samples was taken for analysis. Mean total phasighmncentrations across all
available sites for the three testing periods w@gDmg/L (Figure 4.7), while mean total
nitrogen concentration was 4.71 mg/L (Table 4.Chncentrations of total nitrogen were
greater than 1.0 mg/L for all but one of the sanipbations. There were total of 5
subwatersheds that tested above 0.09 mg/L the @xedbreshold for total phosphorus.

Table 4.11 Summary of Synoptic Nutrient Testing

Sampling Mean Total | Total Phos_phorus Me_an Total Total Nitrogen
: Phosphorus| Range (min-max) Nitrogen Range (min-max)
Period
mg/L mg/L mg/L mg/L

Fall 2006 0.074 0.005 — 0.239 5.36 1.25-12.26
Spring 2007 0.054 0.016 - 0.220 4.86 0.59 — 10.25
Spring 2009 0.127 0.014 - 0.616 5.13 0.96 — 10.28
Fall 2009 Data Pending
All Periods 0.081 | 0.005-0.616 | 506 | 0.59 — 12.26

Subwatersheds with consistently elevated nutrie@stsdentified by the synoptic survey,
will be the focus of restoration efforts such apiiaving inadequate buffers and the
creating of wetlands. The synoptic sites as we#ldditional sites where access is
available should be monitored (once or twice a gesing same time each year) to help
to track improvements with implementation and awni to identify and isolate areas
with higher concentrations of nutrients to focuplementation efforts.

Expanded synoptic surveys and nutrient analystow@r more catchments will allow
further completion of the maps shown in Figuresahd 4.8. In addition, in stream soll
samples should be taken to help target and fughantify catchment areas with high soil
phosphorus concentrations. This will assist tangesfforts for both on-farm
implementation of BMPs and targeting for wetlaneation projects. The location of all
the prioritized potential restoration sites carfdaend in Figure 4.9.
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Synoptic Survey Total Phosphorus

Streams - SASS |I

| Sassafras Watershed |
Mean TP (mg/L) =|
0.00 - 0.05 % \l
0.051-0.09 a|

0.091 - 9999

Cecll Co.

“¥ent Co. DE

Figure 4.7 Synoptic survey total phosphorus nutriehconcentrations.
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Synoptic Survey Total Nitrogen

Streams

| Sassafras Watershed
TN (mg/L)
0.51-0.60

0.61-2.00
[ ]201-90.

puellien

Cecil Co.

|| biEW castle'Co.
'l_?éﬁa DE

Figure 4.8 Synoptic survey total nitrogen nutrientconcentrations.

Overleaf - Figure 4.9 Prioritized problem sites ad restoration opportunities
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5.0 IMPLEMENTATION

Implementation is the longest and most expensie ist the watershed restoration
process. Restoration costs for the watershed &ireaged at $ 13,697,120. Capital
projects (i.e. WWTP upgrades, Highway 301 erosssués) and construction of
restoration projects account for a majority of theasts. A minimum of ten years is
usually needed to design and construct all thessacg restoration projects, which are
normally handled in several annual phases. Sustapriogress over time and adapting
the plan as more experience is gained are vit@aspf implementation.

This section presents planning level costs, phasingnplementing watershed
recommendations, and planning partners for storewvatrofits, stream corridor and
shoreline restoration, municipal wastewater treatrp&ant upgrades, agricultural best
management practices, pollution prevention andcgocontrol education, and state,
county, and municipal programs. Overall costs preeskhere are planning level
estimates only and should be used to guide SRAt €eunty, Cecil County and other
entities in estimating annual operational and imm@etation budgets for the Sassafras
River Watershed. Estimates should be adapted kadeanore appropriate local costs
where available.

The implementation costs should be distributedsschmplementation partners, existing
programs, and responsible property owners (i.e.nfofnGalena, Town of Betterton,
Kent County, Cecil County, MD DOT, SRA, academistitutions, businesses and
landowners).

5.1 Costs and Schedule

Table 5.1 sets forth the goals achieved, locatiesponsible parties, and long-term
milestones for implementation of each recommendati@ch recommendation has been
linked to a Stakeholder Strategy, identified inti®ec2.0. Table 5.2 provides a draft
implementation schedule and associated costs faementing each recommendation.
The cumulative estimate for implementing the 3@nemendations presented in Section
2.0 over the next ten years exceeds $ 13 millidlaxdo The overarching goal which is
aimed at achieving swimmable, fishable, and watetact recreation by 2020, aligns
with all of the recommendations as it takes a rfaltteted approach to achieve this goal.
Preliminary cost estimates and responsible partmers been identified so that financial
resources can be allocated and staff roles caefioeed. Real watershed restoration
requires a multi-faceted approach, which combiaad use decisions with on-the-ground
implementation, education, and protection and raitm of watershed functions.
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Table 5.1 Recommendations, Responsible Parties, abesired Outcomes for Restoration

Stakeholder Recommendation Location Responsible Parties Qutcome
1. Rt. 301 Highway . Maryland Dept of Transportation 3 projects cqnstructed_
i 3 locations near town Reduce sediment loading
4 retrofits and stream Kent County
. of Sassafras
restoration SRA
2. Stormwater Stormwater retrofits
213 retrofitting demo in specific locations SRA 4 retrofit projects
' projects including rain | then additional CwP Reduce sediment and pollutant loads
gardens and rain barre|svatershed wide
. . Reach 500 residents through annual
Target high nutrient :
3. Outreach and areas identified in workshops, Spring and Fall
education of residents ; SRA 300 Soil Tests with results logged by
2,14 : neighborhood . .
on lawn care practices Cooperative Extension SRA
assessments then .
through workshops . 100 acres of urban nutrient management
watershed wide
Reduce Total Phosphorous
All business in watershed carry P-free
4. Advocate for fertilizers
phosphorous free Watershed wide then County and State legislation prohibiting
2 - ; SRA . : . -
fertilizers throughout | county wide or limiting residential use of fertilizers
the watershed Reduce Total Phosphorous
5. Assistance with
inspections and MD Dept of Environment 300 tests performed
26 outreach to Target critical area Cecil and Kent County Health 150 septic upgrades
' homeowners on then watershed wide Departments Increase septic system maintenance
denitrifying septic SRA Reduce Total Nitrogen

upgrades
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Table 5.1 Recommendations, Responsible Parties, abesired Outcomes for Restoration

Stakeholder Recommendation Location Responsible Parties Qutcome
« MD Dept of Environment
6. Fix failing septics in | Critical area then »  Cecil and Kent County Health « Repair 25 failing septics
2,6,7 . Departments 4
Sassafras watershed wide . SRA « Reduce Total Nitrogen
7 Uparade Galena « Town of Galena « 1 ENR municipal WWTP
5 - ~P9 Galena, MD « MD Dept of Environment « Reduce Phosphorus, Total Nitrogen and
WWTP to ENR .
+ SRA Ammonia
» Town of Betterton -
8. Upgrade Betterton . . « 1 ENR municipal WWTP
5 WWTP to ENR Betterton, MD . g/IRDADept of Environment * Reduce Phosphorus, Ammonia, Bacteria
?ﬁa:%errz[;%z?nde;eg « Kent and Cecil County Health « Identify all major systems
2,6,7 cor{qmunit septic Watershed wide Departments « Testb5 systems
y sep « SRA « Reduce Nutrient Discharge
systems
10. Upgrade
Sgﬁqr;%uiteszo?glsn; d « Kent and Cecil County Health « Upgrade 50% of identified systems to
2,6,7 Y Sep Watershed wide Departments enhanced denitfication technology
enhanced .
NP « SRA * Reduce Nitrogen
denitrification
technology
» Natural Resource Conservation
11. Identify erodin Service « Inventory of woodland gully issues that
1,4,10 ' . 9 Watershed wide » Resource Conservation District Y gully
wooded ravines . CWP can be addressed
+ SRA
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Table 5.1 Recommendations, Responsible Parties, abesired Outcomes for Restoration

Stakeholder Recommendation Location Responsible Parties Outcome
o Natural Resource Conservation
12. Prioritize and . . ,
restore multiple sites of Service 1 mile of stream and wooded ravine
1,4,10 . Watershed wide Resource Conservation District restored
eroding stream and . .
, CwP Reduce sediment loading
wooded ravines SRA

13. Stabilize actively

Eastern Shore Resource

Stabilize 1/2 miles of shoreline

)

4 grodm_g shorelines, LIo_yds Creek and Conservation & Development Slow rate of erosion
tidally induced and Knights Island . .
) SRA Reduce sediment loading
topdown induced
14. Increase shoreline SRA Increase 1 miles of shoreline buffers
4 buffers and outreach ta Critical Area Eastern Shore Resource Slow rate of erosion
residents on buffer Conservation & Development Reduce sediment loading
management Town of Betterton
15. Additional stream Watershed wide Natu_ral Resource Conservation Increase stream buffers by 2 miles
2,3 buffers for landowners Service : . .
. . (see Table 4.7) Reduce sediments and nutrient loadin
(ag and residential) SRA
16. Needs Assessmen SRA
1,911 T[O und_erstand Watershed wide U MD Cooperative Extension _Identlfy and a_d_dregs impediments to
impediments to cost- increase participation
ST UDEL
share participation
17. Increased outreach High nutrient areas a 5,000 acres of additional cover crops
and cost-share to identified by MD SRA Increase awareness of programs and
1911 farmers in locations y U MD Cooperative Extension prog

with high nutrient

concentrations

Synoptic Survey, ther
watershed wide

UDEL

environmental benefits
Reduce nutrient loads
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Table 5.1 Recommendations, Responsible Parties, abesired Outcomes for Restoration

Stakeholder Recommendation Location Responsible Parties Qutcome
« 5 farms create and implement on-site
measures to reduce loads including
18. Work on farm . UMD Cooperative Extension m_stall_lng gutters on poultry houses and
source control and . . diverting clean flow away from the
9,11 : o High nutrient areas |+« UDEL
nutrient export in high houses, cover crops and crops that
. + SRA ; .
nutrient export areas remove P, continuous till, subsurface
application of manures,
« Reduce nutrient loading
19. Increase acreages [of . SRA « 2,500 acres of additional cover crops
9,10,11 cover crops via Watershed wide (part of 5,000 above)
incentive payment « Reduce Total Phosphorous
20. Innovative ways of
111 more _eff|C|ent and Watershed wide « U MD Cooperative Extension . _100 acres |mplementlng new and
effective use of « UDEL improved strategies
nutrients
21. Identify and
prioritize locations for » Eastern Shore Resource
Lo : » 5 wetlands constructed
1 up to 10 constructed | High input areas Conservation & Development
T « Reduce Total Phosphorus
wetlands in high input « SRA
areas
22. Extension of BMPs
to farms with absentee  Kent and Cecil Soil Conservation| 500 acres with BMPs anplied
9,10,11 owners and others that Watershed wide Districts PP
. « Reduce Total Phosphorus
do not qualify for cost « SRA
share
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Table 5.1 Recommendations, Responsible Parties, abesired Outcomes for Restoration

Stakeholder Recommendation Location Responsible Parties Qutcome
23. En_cqurag_e marinas 2 additional marinas enrolled
to participate in the . SRA
2,8 .| Watershed wide Increase awareness of program and
Maryland Clean Maring Department of Natural Resourceg . . :
environmental/social benefits
Program
24. Education and
213 outreach to local schpcIWatershed wide SRA Raise environmental awareness and _
system and community develop next generation of stewardshi
youth groups
25. Engage local Behavioral change increasing
213 community in | Watershed wide SRA responsible recreation
kayaking, bird watching Increased awareness and engagemen
and fishing
26. Part|C|pate_|n local Kent, Cecil and New SRA Reduce future impacts from
1,2 codes and ordinance . development
) Castle Counties CwpP
review Develop a state of the knowledge
27. Advocate for .
reservation of forest No decrease in well-managed farmlan
12 P Watershed wide SRA Additional 10% of forest and farmland
and well-managed
preserved
farmland
SRA
28. Advocate for or .
17 create TMDLs for all | Watershed wide MD Department of Natural TMDLs are developed for Sediments

impairments

Resources

MD Department of Environment

and other impairments
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Table 5.1 Recommendations, Responsible Parties, abesired Outcomes for Restoration

Stakeholder Recommendation Location Responsible Parties Qutcome
29. Monitor efforts to SRA . .
improve the water : U MD Center for Environmental | Identify and quantify prob_lerr_]s
1,14 . " . Watershed wide . » Process and Impact Monitoring
quality conditions in the Science implemented
watershed CWP P
\?v(i)t'hseusggt?lrigﬁgg ZggageEastern Shore then « Share best practices
15 Chesapeake Bay SRA * Increase knowledge

start-up watershed
organizations

Region

Partner on advocacy efforts
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Table 5.2 Logical Framework: Inputs, Activities, Qutputs

. o Output Output Output
Recommendation Input Activity (year 1) (years 2-4) (year 5+)
Staff Time Meet with State + Identify Funding 2 projects 1 project
- - Approximately Highway Authority |« SHA Design and constructed constructed
1. Rt. 301 Highway r_etroflts $ 1,000,000 per Implement highway Plan
and stream restoration . . :
project for 3 projects retrofits
= $ 3,000,000
Staff Time Identify site, recruit |« 1 workshop 4 workshops 1 project
5 workshops @ volunteers, design ande 1 project 2 projects constructed
2. Stormwater retrofitting $2,500 = $12,500 construct 5 * 15rain barrels constructed
. . . : 4 projects @ $40,000 community projects 85 rain barrels
demo projects including rain _
ardens and rain barrels =$ 160,000 (see Ar_mual workshops on
9 ' Table 4.10) rain gardens and rain
100 rain barrels @ barrels
$75=%$7,500
Staff Time Annual workshop on | « 2 workshops 6 workshops Workshops
: 8 workshops @ lawn care + 150 Soil Tests 150 Soil Tests as needed
3. Outreach and education of - ¢ 5 550 = g 20,000 Distribute soil tests
resislanis o e Gelre 300 Soil tests @ $ 15 and log results
practices through workshops - 9
=$ 4,500
Staff Time Identify suppliers and| «  Local suppliers Change in
Workshops (noted ensure P-free products  carry P-free Legislation

4. Advocate for phosphorous
free fertilizers throughout the
watershed

above)

are available
Educate landowners
in workshops
Lobby for changes in

legislation

products
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Table 5.2 Logical Framework: Inputs, Activities, Qutputs

. o Output Output Output
Recommendation Input Activity (year 1) (years 2-4) (year 5+)
« Staff Time Host septic workshopse 2 workshops 6 workshops 100 septic
5. Assistance with inspectionse 8 workshops @ Identify septics in « 75 Septic Tests 225 Septic upgrades
and outreach to homeowners $ 2,500 = $ 20,000 critical area for testing Tests
on septic upgrades to « 300 Septic Tests @ Identify septic 50 septic
enhanced denitrification $ 100 = 30,000 consultant for testing upgrades
technology « 150 upgrades @
$ 18,000 = 2,700,000
« 25 septics repaired @ Hire contractor to *  Shortlist of 15 septic 10 septic
6. Fix failing septics in $ 15,000 = 375,000 design and install septic repairs systems systems
Sassafras retrofits from septic repaired repaired
testing
« Staff time Identify funding « Secure funding Approve design
7. Upgrade Galena WWTP tq | $ 1,500,000 for opportunities for and construct
ENR
upgrade upgrade ENR plant
« Staff time Ensure ENR design | «  Secure funding Design Construct
8. Upgrade Betterton WWTP| «  $ 20,000 for design Identify funding ENR plant
to ENR + $1,500,000 for opportunities for
upgrade upgrade
9. Identify and test major . $2,000_per test fo_r Iden_tlfy community |+ Inventory Tgst systems in Test_ systems
. . approximately 5 sites septics watershed- systems critical area outside
combined and community _ ; "
. = $10,000 wide critical area
septic systems
Test systems
10. Upgrade appropriate . C_ost will depend on Upgrade com_blned . Determl_ne Design and 1 - 2 septics
. . size and number of and community appropriate construct one upgraded
combined and community units septics to enhanced technol d t
septics to enhanced deFrjlitrification eCt' nOtogy atn e
denitrification technology estimate cos
technology
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Table 5.2 Logical Framework: Inputs, Activities, Qutputs

. o Output Output Output
Recommendation Input Activity (year 1) (years 2-4) (year 5+)
$ 30,000 based on Catalogue wooded Identify wooded Identify wooded Technical
300 hours technical ravines and ravines ravines/ memo
. : expertise recommend mitigatior] rioritize for containin
11'. Identify eroding wooded effort Eestoration/ restoratio?ﬂ
ravines L )
stabilization strategies for
various
scenarios
Staff time Restore high priority Ground truth Secure funding Construct 1
_— $ 150-%$200 per linear sites of eroding stream  and prioritize Design mile of
12. F.>r|or|t.|ze and res_tore foot for 1 mile = and wooded ravines candFi)date sites resto%ation eroding
multiple sites of eroding $ 1.000.000 . ¢ and
stream and wooded ravines T project steam
wooded
ravines
Staff time Ground truth potentia Ground truth Secure funding Secure
13. Stabilize actively eroding Approximately ¥ mile candidate sites, secufe  and prioritize and construct 1 funding and
shorelines, tidally induced and  of shoreline over 7 funding and construct candidate sites project construct 5 —
topdown induced projects. Sum of 7 sills, breakwaters, 6 additional
projects = $ 1,823,48( buffers projects
Staff time Outreach to Target home Plant 1/2 mile
1 miles = 60 acres of homeowners owners with turf shoreline buffer
buffer strips @ $ 300( Identify and adjacent to strips
14. Increase shoreline buffers per acre = $ 180,000 implement buffer shoreline
and outreach to residents on strips Outreach to
buffer management waterfront
residents to
educate on
buffer BMPs
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Table 5.2 Logical Framework: Inputs, Activities, Qutputs

. o Output Output Output
Recommendation Input Activity (year 1) (years 2-4) (year 5+)
15. Additional stream buffers| «  Staff time Promote buffer strips| «  Secure Plant 1 mile of Plant 1 mile
for landowners (ag and « 2 miles=121.38 acres  for residential and ag landowner buffer strips of buffer
residential) of buffer strips @ lands permission strips
$ 3000 per acre = Secure permission ands  Promote
$ 364,140 funding for one residential and
community project(s) ag buffers
through media
and workshops
16. Needs Assessment to « Staff Time _ PolI_fqrmers on . Identify parr_iers Identify t_)arr_iers Iden_tify
: . *  Workshop (included participation in cost to participation to participation barriers to
Lilersiiie Irpeeliments i below?*) share programs d kt d kt ticipati
cost-share participation for ag prog and work to and work to participation
BMPs resolve resolve and work to
resolve
« Staff Time Peer to peer « 1000 additional 2500 additional 1500
* 1 annual workshop* networking to farmers acres in cover acres in cover additional
@ $ 2500 for 10 years in areas with high crops crops acres in
17. Increased outreach and = $ 25,000 nutrient + 1annual 3 workshops cover crops
cost-share to farmers in concentrations workshop Targeted 6 workshops
locations with high nutrient initially, then e Targeted outreach to 509 Watershed
concentrations watershed wide outreach to 50 9 of ag wide
of ag community| community in outreach to
in priority areas priority areas ag
community
18. Identify farms with high | $ 10,000 per plan for 5 Work directly with 5 | «  Identify and Identify farms Identify
nutrient export based on farms = $ 50,000 farms to construct target key farm and implement farms and
synoptic sampling work source reduction and areas 2 plans implement 3
directly with farms to control transport reduction plans

nutrient losses

methods
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Table 5.2 Logical Framework: Inputs, Activities, Qutputs

. o Output Output Output
Recommendation Input Activity (year 1) (years 2-4) (year 5+)
« Staff Time « Peerto peer 1000 additional 500 additional 1000
e $10 per acre for networking to farmers| acres in cover acres in cover additional
2,500 acres for 5 years  in areas with high crops (part of crops (part of acres in
=$ 125,000 nutrient total acres total acres cover crops
¢ 1 annual workshop* concentrations above) above) (part of total
19. Increase acreages of cover (same as above) initially then 1 annual 3 workshops acres above)
crops via incentive payment watershed wide workshop Targeted 6 workshops
Targeted outreach to Watershed
outreach to 50% 100% of ag wide
of ag community| community in outreach to
in high nutrient high nutrient ag
areas areas community
« Research funding « Evaluate critical Identify key Secure funding 100 acres
$ 100,000 issues on farms with subwatersheds and begin UMD with reduced
20. Innovative ways of more high nutrient exports + and farm areas Cooperative Ext nutrient
efficient and effective use of research and test meetings with export and
nutrients methods to control selected farmer data on
nutrients enhanced
practices
+ Staff Time * Ground truth Construct 1 Construct 3 Construct 6
21. Identify and prioritize « $50,000 per wetland candidate sites, secuf treatment treatment treatment
locations for up to 10 for approximately 100 funding, design and wetland wetlands wetlands
constructed wetlands in high acres per site for 10 construct wetlands
input areas sites =
$ 500,000
« Staff Time « Identify funding gaps Begin outreach 300 additional 200
22. Extension of BMPs to e $100 per acre for 50( and farms without and relationship acres in cover additional
farms with absentee owners acres = $ 50,000 BMPs building with crops acres in
and others that do not qualify] these cover crops
for cost share landowners/
tenant farmers
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Table 5.2 Logical Framework: Inputs, Activities, Qutputs

. o Output Output Output
Recommendation Input Activity (year 1) (years 2-4) (year 5+)
« Staff Time Targeted outreach to| « One on one 2 additional 1 additional
23. Encourage marinas to marina owners and outreach to 5 marinas sign marina signs
participate in the Maryland boaters non participating on
Clean Marina Program marinas and 2
boatyards
« Staff Time Participate in school | «+ Reach every Reach every Reach every
24. Education and outreach toe  Supplies @ $ 1,000 based programs to grader in Kent grader in Kent 4" grader in
local school system and per year for 10 years F educate youth on and Cecil county and Cecll Kent and
community youth groups $ 10,000 water quality and county Cecil county
stewardship
« Staff Time Create event(s) and | « River festival One large event One large
25. Engage local community | «  $ 5,000 per large activities that raise with activity and two smaller event and
in kayaking, bird watching and  event for advertising, awareness and engage (kayaking, etc.) activities per two smaller
fishing rentals, supplies = public in responsible embedded year activities per
$ 50,000 recreation within year
+ Staff Time Review Stormwater |+ Increase Increase Increase
Plans, Water and knowledge knowledge knowledge
26. Participate in local codes Sewer Plans, Comp |« Reduce future Reduce future Reduce
and ordinance review Plans, Permit impacts from impacts from future
renewals, etc. for development development impacts from
water quality issues development
« Staff Time Participate in public | « No decrease in No decrease in No decrease

27. Advocate for preservatior
of forest and well-managed
farmland

hearings, commission
meetings, issue letter
of support etc. to
advocate for forest
and farmland

D

preservation

forest or well-
managed
farmland

forest or well-
managed
farmland

in forest or
well-
managed
farmland
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Table 5.2 Logical Framework: Inputs, Activities, Qutputs

. o Output Output Output
Recommendation Input Activity (year 1) (years 2-4) (year 5+)
« Staff Time Review and comment «  Input on Bay- Loading Regulate
on Bay-wide TMDL wide TMDL estimates for impacts from
for Phosphorus, « Continue to Sassafras discharge
Nitrogen and monitor impairments permits
Sediments biological Regulate Continue to
Monitor biological impairments impacts from monitor
impairments through through MBSS discharge biological
28. Advocate for or create Maryland Biological and MD Stream permits impairments
TMDLs for all impairments Stream Survey and Waders Continue to through
Maryland Stream Programs monitor MBSS and
Waders Programs biological MD Stream
impairments Waders
through MBSS Programs
and MD Stream
Waders
Programs
« Staff Time Continue and increases Results are Results are Results are
« 3,000 per year for monitoring efforts that analyzed and analyzed and analyzed and
29. Monitor efforts to improve equipment costs for 1 track water quality publicized publicized publicized
the water quality conditions irj years = $ 30,000 improvements and
the watershed « 3,000 per year for lab issues
tests for 10 years =
$ 30,000
« Staff Time Participate in e Increase Increase Increase
. watershed meetings awareness of awareness of awareness of|
30. Support and engage with .
established and start-up and events and issue grassroots grassroots grassroots
o letters of support to watershed watershed watershed
watershed organizations ; ; .
promote grassroots planning and planning and planning and
environmentalism restoration restoration restoration
Grand Total $ 13,6972
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Table 5.2 Logical Framework: Inputs, Activities, Qutputs

Output Output Output

Recommendation Input Activity (year 1) (years 2-4) (year 5+)

Shading indicates projects have already been stibdrfior partial funding.
Staff time represents costs associated with SassRiver Association full and part-time staff.
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5.2 Pollutant Load Reductions

Table 5.3 shows the pollutant load reduction edtisiaased on the recommendations outlined in
Section 2.0 as well as on-going implementatioroastiby the Sassafras River Association, Kent
County and Cecil County. The load reductionshbesed on realistic implementation scenarios
over the next ten years. Citations are provideeéeh of the load reduction calculations and are
again based on conservative assumptions. Eadragsh practice in Table 5.3 is followed by
the recommendations that it meets, the implememafoal, and the assumption leading to the
load reduction shown in parentheses. Overall tleeebdf restoration implementation would

result in a 34 % reduction in total phosphorus¥ar@duction in total nitrogen, and close to a
15% reduction in total suspended solids (Table. 5.4)

This restoration strategy will allow implementatipartners to meet the load allocation of

13, 875 Ibs/yr of phosphorus. The Sassafras WedrAction Plan TMDL strategy focuses on
both reducing nutrients from urban sources inclgdiewage treatment plants, septic systems and
rural sources including agriculture. TMDLs forroigen and sediment have not been set for this
watershed although load reductions for these @oilsthave been calculated based on
management practices for meeting the TMDL for phosps. In addition known sources of
nitrogen and sediment such as septic systems, WWaWs care and cover crops have been
targeted in the recommendations.

Description of the WTM

The Watershed Treatment Model (WTM), version 3.&ré€o, 2002) is a simple spreadsheet
model typically used to: estimate pollutant loadimgler current watershed conditions;
determine the effects of current management pesstestimate load reductions associated with
implementation of structural and non-structural agegment practices; evaluate the effects of
future development. The model is based on the®imethod (Schueler, 1987) for pollutant
load calculations where impervious cover is usegstanate primary loads from various urban
land uses. Loading for rural areas uses literatperted values and is primarily based on the
area dedicated to row crops and forest and arellmaskterature values reported in Frink (1991)
and Chesapeake Bay Program Model loading ratesiffspmncentration assumptions used for
urban/suburban loading estimates in the WTM modebased on values for different land uses
summarized in the National Stormwater Quality Dass#(NSQD), a summary of national
stormwater data from over 200 communities natioewfRitt et. al., 2003). Estimated runoff
volumes are multiplied by pollutant concentrati@tadto compute stormwater loads. All loads
are computed based on an annual time step.

The existing management practices andfuture management practices components of the WTM
assess the ability of the treatment options in gexshed to reduce the uncontrolled pollutant loads
from primary and secondary sources. The pollutamiaval efficiencies associated with various
structural and nonstructural urban and agricultsi@mwater management practices are based on
existing research and studies in the National RaituRemoval Performance Database for
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Stormwater Treatment Practices (Winer, 2000), reteeompiled in the WTM (Caraco, 2002), and
in A User’s Guide to Watershed Planning in Maryl#68VP/DNR, 2005).

Table 5.3 Pollutant Load Reduction Calculations foTotal Nitrogen, Total Phosphorus, and Total

Suspended Sediment

TN TP TSS
Recommendation Project Goal Reduction Reduction Reduction Citation
(Ibs/year) (Ibs/year) (tonsl/year)

1. Rt. 301 Highway

retrofits and stream 3 projects

restoration constructed 35 465 211,000 Caraco, 2001

2. Stormwater retrofitting 4 retrofit

demo projects including projects

rain gardens and rain 100 rain barrels

barrels. 100 acres of 35 15 3,300 Caraco, 2001
urban nutrient
management

3. Outreach and education  Reach 500

of residents on lawn careg residents,

practices through 300 Soil Tests 4,000 103 Caraco, 2001

workshops.

4. Advocate for Ensure P-free

phosphorous free products are

fertilizers throughout the available and 500 Barton et. al.,

watershed landowners 2006
educated

_5. ASS|s_tance with 300 tests

inspections and outreach formed

to homeowners on septid per : 900 MDE, 2008
150 septic

upgrades to enhanced des

denitrification technology upgra

6. Fix failing septics in Repair 25

Sassafras failing septics 150 25 Caraco, 2001

7. Upgrade Galena 1 ENR

WWTP to ENR municipal 5,658 1,100 MDE, 2005
WWTP

8. Upgrade Betterton 1 ENR

WWTP to ENR municipal 1,200 160 MDE, 2005
WWTP

9. Identify and test major

combined and Test 5 systems Not Applicable

community septic systems

10. Upgrade appropriate

combined and community Upgrade 50% of
identified 5,000 MDE, 2008

septics to enhanced

denitrification technology

systems to BNR
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Table 5.3 Pollutant Load Reduction Calculations foTotal Nitrogen, Total Phosphorus, and Total

Suspended Sediment

TN TP TSS
Recommendation Project Goal Reduction Reduction Reduction Citation
(Ibs/year) (Ibs/year) (tonsl/year)
11. Identify eroding « Inventory of
wooded ravines woodland gully

issues that can Not Applicable

be addressed

12. Prioritize and restore
multiple sites of eroding
stream and wooded
ravines

13. Stabilize actively
eroding shorelines, tidally «  Stabilize ¥2 mile| Primary load reduction will be TSS and will be calculated oara p

« 1 mile of stream
and wooded 450 211,000 Caraco, 2001
ravine restored

induced and top down of shoreline project basis.

induced

14. Increase shoreline .

buffers and outreach to | ° Increase 1 miles

residents on buffer of shoreline 155 10 3500 | CWP/DNR, 2005
buffers

management

15. Additional stream * Increase stream

buffers for landowners buffers by 2

(agricultural and miles (50’ 352 30 20,000 | CWP/DNR, 2005

residential) width)

16. Needs Assessment tps  Identify and

understand impediments address
to cost-share participation impediments to Not Applicable
increase

participation
and coseahare to famers”  5:000 &cre of
in locations with high additional cover| 21,490 2,700 495,000 CWP/DNR, 2005
: X crops
nutrient concentrations
18. Identify farms with « 5 farms create
high nutrient export based  and implement

Nutrient load reductions will be estimated on a per farm bbased

on synoptic sar_npllng, measures to on BMPs implemented.
work directly with farms reduce nutrient

to control nutrient losses losses

19. Increase acreages off « 2,500 acres of

cover crops via incentive additional cover

payment crops (part of

5,000 above)
20. Innovative ways of |+ 100 acres

more efficient and implementing

effective use of nutrients new and 500 100 Frink, 1991
improved
strategies
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Table 5.3 Pollutant Load Reduction Calculations foTotal Nitrogen, Total Phosphorus, and Total

Suspended Sediment

TN TP TSS
Recommendation Project Goal Reduction Reduction Reduction Citation
(Ibslyear) (Ibslyear) (tonslyear)

21. Identify and prioritize
locations for up to 10 * 10 wetlands
constructed wetlands in constructed 5’000 500 450’000 CWP/DNR, 2005
high input areas
22. Extension of BMPs tq

« 500 acres

farms with absentee L
owners and others that g 2dditional cover 2,000 300 50,000 | CWP/DNR, 2005

not qualify for cost share crops

23. Encourage marinas tp

participate in the « 2 additional

Maryland Clean Marina marinas

Program

24. Education and * Raise

outreach to local school environmental

system and community awareness and

youth groups develop next
generation of
stewardship

25. Engage local + Behavioral

community in kayaking, change

bird watching and fishing increasing
responsible
recreation

26. Participate inlocal |« Reduce future

codes and ordinance impacts from

review development Not Applicable

27. Advocate for * No decrease in

preservation of forest and well-managed

well-managed farmland farmland

« Additional 10%
of forest and
farmland
preserved from
development

28. Advocate for or createe TMDLs are

TMDLs for all developed for

impairments all impairments

29. Monitor efforts to « Identify and

improve the water quality quantify

conditions in the problems

watershed » Process and
Impact
Monitoring
implemented
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Table 5.3 Pollutant Load Reduction Calculations foTotal Nitrogen, Total Phosphorus, and Total

Suspended Sediment

TN TP TSS
Recommendation Project Goal Reduction Reduction Reduction Citation
(Ibs/year) (Ibs/year) (tonsl/year)

30. Support and engage | « Share best

with established and starf-  practices

up watershed * Increase

organizations knowledge

+ Partneron
advocacy efforts

Table 5.4 Sassafras Watershed Annual Loads and Actpated Restoration
Strategy Reductions

Loads TN (Ib/year) TP (Ib/year) | TSS (Ib/year)
Sassafras Watershed
total current loads 508,700 19,060 9,730,599
Restoration strategy 46,475 6,458 1,443,800
Watershed loading post
implementation 462,225 12,602 8,286,799
Percent load reduction 9.1% 33.9% 14.8%
TMDL Loading Allocation 13,875

Caveats

* Fate and transport of nutrients and sedimentstiacemunted for in this modeling
scenario (nor is it accounted for in typical modglscenarios including the Chesapeake
Bay Model). Stream channel simplification and sn@n (disconnection from the
floodplain) present in this watershed are likelygduce some of the natural processing of
nutrients and storage of sediment that would haeeroed if this was a watershed
unaltered by land use and humankind.

* In-stream ponds in the watershed likely store sedimrand process nutrients. This
potentially alters the sediment and nutrient trantspegime within the watershed as do
natural wetlands and well functioning streams categkto their floodplain.

* Based on the bullets listed above, load reduciitnsot fully represent the load that is
ultimately transported to the receiving waterstefand transport will be considered by
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expanding the synoptic monitoring in the futuredentify subwatersheds with good in-
stream processing as well as poor in-stream primges€atchments with high nutrient
loads unreduced by in-stream factors and naturdhmas will receive extra attention and
focus in outreach and BMP treatment.

Modeling scenario does not account for impact aéptal future development outlined
in county and town zoning ordinances and comprehemptans which could result in
increased density, changes to infrastructure asdiple increases in nutrient loads. See
Appendix E for details.
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6.0 MONITORING PLAN

The SRA, funders, and other restoration partnevs havested interest in measuring whether the
restoration projects they implement are succesSfutcess can be measured in a number of ways
including direct improvements in watershed indicaif@.g. reduced pollutant loading or

improved submerged aquatic vegetation, reducedfbbatgal blooms) or indirectly through
process indicators (e.g. number of rain gardertalled, number of participants, acres
conserved). The monitoring plan includes the assessof individual restoration projects as

well as the monitoring of stream indicators at sehtmonitoring stations. Information will be

input to a tracking system and then used to reMiseprove the restoration plan over a five to
ten-year cycle. Each part of the monitoring pladascribed below:

* Project monitoringat a small scale (reach or smaller) to illustraedfits of individual

restoration efforts will be carried out by the SHdisss River Association in conjunction with
University of Maryland and Center for Watershedt®ction. SRA’s current volunteer and
RIVERKEEPER monitoring programs will be tailoredassess impact of restoration efforts.

For specific restoration projects (i.e. a consgdatetland) several pre-tests for TP, TN and TSS
will be performed in both wet and dry conditionseiablish a baseline. Post implementation
will include monthly sampling (inflow/outflow) ovean appropriate period of time (minimum 36
months). Table 6.1 references SRA’s current mangoprograms which will be modified to
address impact from restoration activities.

Table 6.1 Sassafras River Association Monitoring Rrgrams

RegpolElof SEmElig Parameters Site ID Latitude Longitude
Party Frequency

NTO1| 39.3357220 -76.0241310

NTO4| 39.3362940 -75.9134400

NTO5| 39.3400450 -75.8895350

NTO6 | 39.3420420 -75.8684250

Temperature, | NTO7 | 39.3469290 -75.8420270

pH, Dissolved NTO8 | 39.3382050 -75.834702(

Oxygen, NT09| 39.3530990 -75.8228920)

2009 - Monthly - April|  Turbidity, NT10| 39.3485260 -75.8099580

Volunteers 2010t-0MOoCr:toth§r- Vear Pr\'fi’tfg{;"’_‘te’ NT11| 39.3643640 -75.8200240

round Nitrogen, NT12| 39.3722640 -75.8035950

Ammonia- NT13| 39.3775300 -75.8018190

Nitrogen, NT18| 39.3818040 -75.8844930

Copper NT19| 39.3831540 -75.9149560

NT21| 39.3797630 -75.8496480

NT22| 39.3951670 -75.8340150

NT23| 39.3959400 -75.8260360

NT24| 39.3917660 -75.7925950
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Table 6.1 Sassafras River Association Monitoring Rrgrams

MO SEEING Parameters Site ID Latitude Longitude
Party Frequency
NT25| 39.390141Q -75.7797140
TO3| 39.3757104 -75.9927750
TO9| 39.3701370 -75.9285736
T14 | 39.3617761 -75.884027H
T16| 39.3666203 -75.8642006
T19| 39.3717958 -75.8394814
Temperature, WKO02 | 39.3674833 -75.8490667
prD'SSO'Ved WKO03 | 39.3629667 -75.8909333
S;Kﬁﬁ; WKO04 | 39.3703611 -75.9303333
Sassafras 2009-2010 - Weekly -|  Conductivity, WKO7 | 39.3805833 -75.9479500
RIVERKEEPER May to October Turbidity - WKO7
Secchi Disc, A | 39.3796167 -75.9328500
Turbidity - WKO08 | 39.3704000 -75.9849833
Turbidimeter
(NTU's) WKO09 | 39.3815833 -76.0631833

* Sentinel station monitoring track long-term health and water quality trends.

Sentinel monitoring stations are fixed, long-terromtoring stations which are established to
measure trends in key indicators over many yeanstiitel monitoring is perhaps the best way to
determine if conditions are changing in a subwaestor watershed. The Department of Natural
Resources currently maintains sentinel stationsviiibcontinue to be monitored. Should DNR
leave the area, University of Maryland or SassaRiaer Association may be able to maintain
sentinel stations. Table 6.2 represents DNR'’s todng efforts in the Sassafras. The Sassafras
RIVERKEEPER has monitored in close approximatioaddress data gaps post 2009 when
DNR terminates their efforts.
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Table 6.2 MDNR Sassafras Sentinel Monitoring Prognan

Responsible Party Frequency Parameters Site ID Latitude Longitude

dissolved oxygen, salinity,
temperature, pH, turbidity,
chlorophyll-a

2006-2009 - XJH2362| 39.371700 -76.062517

Continuous 24hr

XJ12396| 39.372250 -75.839867

dissolved oxygen, salinity, | x32112| 39.368883| -75.979233

Maryland 2006-2009 - temperature, pH, turbidity,
Department of | pmonthly - April to | chlorophyll-a, total nitrogen,
Natural Resources  October total phosphorus. total | XJ12342| 39.371183 -75.928617

suspended solids
XJI1871| 39.363583 -75.881317

dissolved oxygen, salinity,

1985-2009 - |\ herature, pH, chlorophyll
Monthly - Year P e, pH, phyll,
total nitrogen, total
Round

ET3.139.364780 -75.882456

phosphorus, turbidity - secch

Table 6.3 Measurable Indicators for Monitoring Effort

Recommendation Project Goal Process Indicator Impact Indicator
1. Rt. 301 Highway
retrofits and stream * Reduced erosion

» 3 projects constructed ¢  # of projects constructed

restoration e Synoptic survey

2. Stormwater retrofitting ) . )
. . . « 4 retrofit projects : . .
demo projects including table 4.10 » # of projects constructed «  Pre/post sampling of

rain gardens and rain « 100 rain barrels e # of rainbarrels project sites

barrels.
3. Outreach and education . . * lbs _o_f -
. . « # of residents attending fertilizer/pesticides
of residents on lawn careg = Reach 500 residents, ;
i ; workshop conserved in homes
practices through » 300 Soil Tests .
e # of soil tests » results of same parcel
workshops. . i
soil tests over time
4. Advocate for « Stores carry . # of participatin
phosphorous free phosphorus free busir?esses 9 * Pre/post survey of
fertilizers throughout the fertilizer workshop participants
watershed

5. Assistance with
inspections and outreach
to homeowners on septig
upgrades to enhanced

denitrification technology

« 300 tests performed |+ # of test performed

+ 150 septic upgrades |« # of septic upgrades »  Prefpost sampling

+ Repair 25 failing

6. Fix failing septics in septics e # of septics repaired * Pre/post sampling

Sassafras
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Table 6.3 Measurable Indicators for Monitoring Effort

Recommendation

Project Goal

Process Indicator

Impact Indicator

7. Upgrade Galena

1 ENR municipal

WWTP upgraded

Pre/post monitoring

WWTP to ENR WWTP reports
8. Upgrade Betterton 1 ENR municipal Pre/post monitoring
WWTP to ENR WWTP WWTP upgraded reports

9. Identify and test major
combined and
community septic system

Test 5 systems

# of systems tested

N/A

10. Upgrade appropriate
combined and communit
septics to enhanced

denitrification technology

Upgrade 50% of
identified systems to
enhanced
denitrification
technology

% of systems upgraded

Pre/post monitoring
reports

11. Identify eroding
wooded ravines

Inventory of woodland
gully issues that can
be addressed

Inventory

N/A

12. Prioritize and restore
multiple sites of eroding
stream and wooded
ravines

1 mile of stream and
wooded ravine
restored

# of feet restored

Erosion pins and
stream stability
measurements

13. Stabilize actively
eroding shorelines, tidally
induced and topdown
induced

Stabilize 1/2 miles of
shoreline

# of miles stabilized

Analysis of aerial
photo or other data
over time

Erosions pins

14. Increase shoreline
buffers and outreach to
residents on buffer
management

Increase 1 mile of
shoreline buffers

# of miles of buffer
planted

Pre/post sampling

15. Additional stream
buffers for landowners
(ag and residential)

Increase stream
buffers by 2 miles

# of feet of buffers
planted

Pre/post sampling

16. Needs Assessment t
understand impediments
to cost-share participatio

—

Identify and address
impediments to
increase participation

List of impediments

# of new farmers
participating in cover
crop program

# of new acres
enrolled in programs

17. Increased outreach
and cost-share to farmer:
in locations with high
nutrient concentrations

5,000 acre of
additional cover crops

# of new acres of cover
crops

Decrease in nutrient
concentrations as
measured in synoptic
survey

18. Work on farm source
control and nutrient
balances in high nutrient
export areas

5 farms create and
implement nutrient
balance plan

# of farms with nutrient
balance plan

Pre/post sampling

19. Increase acreages Of
cover crops via incentive

payment

2,500 acres of
additional cover crops
(part of 5,000 above)

# of new acres of cover
crops

Decrease in nutrients
synoptic survey

113|Page




Table 6.3 Measurable Indicators for Monitoring Effort

Recommendation

Project Goal

Process Indicator

Impact Indicator

20. Innovative ways of
more efficient and
effective use of nutrients

100 acres
implementing new and
improved strategies

# of acres implementing
new strategies

Decrease in nutrients
-synoptic survey

21. Identify and prioritize
locations for up to 10
constructed wetlands in
high input areas

5 wetlands constructef

# of wetlands
constructed

Decrease in nutrients
synoptic survey

22. Extension of BMPs tq
farms with absentee

owners and others that d
not qualify for cost share

500 new acres of
cover crops

# of new acres of cover
crops with absentee
owners

Decrease in nutrients
synoptic survey

23. Encourage marinas t
participate in the
Maryland Clean Marina
Program

|=)

3 additional marinas | e

# of marinas enrolled

Post survey of marina
implementation

24. Education and
outreach to local school
system and community
youth groups

Raise environmental
awareness and develop
next generation of
stewardship

# of youth aged children
participating

# of youth involved in
ongoing activities

25. Engage local
community in kayaking,
bird watching and fishing

Behavioral change
increasing responsible
recreation

# of participants
# of activities

Pre/post survey over
time

26. Participate in local
codes and ordinance
review

Reduce future impacts »
from development

Comments submitted to
local entity

Future development
utilizes BAT

27. Advocate for
preservation of forest ang
well-managed farmland

No decrease in well-
managed farmland .
Additional 10% of
forest and farmland | »
preserved

development

Acres of forest/farm
decreased
Acres of forest/farm
preserved

Land use comparison
over time

28. Advocate for or creat
TMDLs for all
impairments

TMDLs are developed
for all impairments .

TMDL established and
enforced

# of permits

# of violations

Dischargers are
compliant with TMDL

29. Monitor efforts to
improve the water quality
conditions in the
watershed

Identify and quantify

problems .
Process and Impact
Monitoring .
implemented

# of sites tidal/non-tidal
sampling
# of lab tests

Sampling/test results
are maintained and
analyzed by
implementation
partners

30. Support and engage
with established and star
up watershed

t

organizations

Share best practices
Increase knowledge | ¢
Partner on advocacy
efforts

# of outreach events,
letters of supports

# of new grassroots
watershed groups in

Chesapeake Region
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6.1 Project Tracking

Managing the delivery of a large group of restamaiprojects within a watershed can be a
complex enterprise. A master project spreadsidetd to a GIS system will track the status of
individual projects through final design, permigjrconstruction, inspection, maintenance and
any performance monitoring. For non-structural eéatracking systems will include measures
such as number of acres planted, number of paatitganvolved, number of septic systems
installed, or number of rain barrels implement&y.tracking the delivery of restoration projects,
implementation progress can be assessed oventimeh in turn, helps explain future changes
in stream quality. Project tracking can also imgrtive delivery of future projects, and creates
reports that can document implementation progmaskdy funders and stakeholders.

Sassafras River Association will manage implemeortdtacking. To this end, SRA has
established a Geodatabase and Access databaaektiinformation on participants, parcels and
projects. Quantitative data will be aggregated tazualsferred to a spreadsheet. Periodic
reporting on the status of implementation will b&tributed quarterly to the SWAP Core Team.
Qualitative data will be summarized and presensegell. SWAP stakeholders will be
presented with cumulative data at an annual meefiing tracking system will account for all
restoration practices undertaken in the watershatrnggardless of their type or size, and track
the progress of outlined milestones.
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Appendix A. Property Owner Notification Letters

A.1 Property Owner Notification Letter

January 26, 2009

OWNNAME1

OWNNAME2

OWNADD1

OWNADD2

OWNCITY, OWNSTATE, OWNZIP

Re: Sassafras Watershed Action Plan

Parcel PARCEL1, Map MAP1
Parcel PARCEL2, Map MAP2
Parcel PARCEL3, Map MAP3

Dear OWNNAME1,

As fellow Sassafras River watershed residents, the Sassafras River Association (SRA) invites you
to join with Kent, Cecil and Newcastle Counties and other watershed partners in an effort to
inventory the condition of the streams and shorelines in our 95 square mile watershed. Our
watershed has been identified by the Maryland Clean Water Action Plan as one in need of
restoration. This field survey is being performed as part of SRA’s efforts to restore and protect
the natural resources within the Sassafras River watershed. Because tributaries to the
Sassafras cross your land, your help is crucial to our success.

Our goal from this work is to develop a watershihpcalled the Sassafras Watershed Action
Plan (SWAP) that identifies potential projects tét help us to protect and restore the health of
the River for current and for future generatioRsojects that could be recommended include:
stream bank improvements, stream habitat restoratithanced wooded and grassy buffers, run-
off management, stream road crossing improvemkamd,or rural preservation approaches, and
enhanced nutrient reduction from our wastewatatitnent plants in Betterton and Galena. In
addition, we will prioritize these projects andntié/ possible sources of funding.

The first step in the program is to walk the streaabserving and noting various stream
characteristics including natural areas, healtloyoggcal stream systems, as well as areas of
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erosion, limited buffers, fish blockages, or pipgfalls, and other points of environmental
interest. Water samples will be taken for testnogn multiple sites within the watershed, one of
which may be along your stream frontage. Infororategarding the overall health of the
watershed will be compiled and presented at a pulieting in Galena later in the year. Your
participation in this meeting is welcomed and emagad.

The Maryland Conservation Corps has been contrdigtéde SRA to perform the field work for
this Stream Corridor Assessment. We are requegtingpermission to allow a 2 or 3 member,
trained team to visit your property as noted abdmweax map and parcel. Each member of the
team will be appropriately identified and will ologe proper protocols and avoid any areas of
your property which you may elect to restrict. @fgicipate that the teams will be in your area
between mid-February and early April. We will fiptyou and invite you to accompany the team
on its visit if you like.

Permission to walk your property will allow this portant phase of the project to move forward.
Please take this opportunity to reply with the esell postcard biyebruary 6. Whether you
grant us permission or not, we greatly appreciate yeply and hope you will join us to review
the results of our survey later this year.

Your knowledge and current stewardship effortsimvaluable to us. We thank you for your
support and hope you will join us for our waterspedlic meetings. During these meetings you
will have the opportunity to meet with many of {hertners participating in this effort including
Kent and Cecil Planning and Zoning and Soil Coretgon Districts, Maryland and Delaware
Departments of Natural Resources, University oféard, Washington College, members of
the farming community and the Sassafras Riverkeeptease feel free to contact Kascie Herron
if you should have any questions, or concerns arlgviike to be involved to a greater degree.
She can be reached at 410-708-3303.

Sincerely,

Kim Kohl
Executive Director
Sassafras River Association

www.sassafrasriver.org
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Appendix B. Data Assessments

Table B.1 SCA - Inadequate Buffer Characteristics

2| 2
=S| =
g g ﬁ = = Buffer Inadequate
1219 = 2 | Length | Width Buffer Unshaded Land Use
sieD | 31312128 @ (UR) Sides Sides (UR)
03276011B] 1| 2| 1 -1 2500 0/0 Both Both Crop field/Crop field
0327602IB] 1| 2| 1 -1 1500 0/0 Both Both Crop field/Lawn
0403202IB] 1| 3| 1 3 1000 0/0 Both Both Crop field/Crop field
0403201IB] 2| 3| 1 -1 2000, 20/20 Left Both Crop field/Crop field
11015021B] 3| 2| 3 -1 1334 200/30 Right Both Forest/Crop field
0212201IB] 3| 1| 1 5 0| 500/10 Right Neither| Forest/Pasture
02132011B] 3| 1| 1 5 480| 20/20 Both Neither | Crop field/Crop fielg
0213202IB] 3| 1| 1 5 650| 20/20 Both Neither | Crop field/Crop field
0417501IB] 4| 2| 2 2 0| 200/50 Right Both Forest/Crop field
0324601IB] 4| 2| 2 -1 1000| 500/75 Right Neither| Forest/Forest
02262011B] 4| 1| 1 -1 0| 20/20 Both Neither | Crop field/Crop fiel¢
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Table B.2 SCA - Representative Site Characteristics

g
© = 8 § % S s s |E|E| €SS
o s | 3| % = g 5 T | S ls|g|5|5|8|%
o 2 = £ S X X~ = g = 8 = a E e
. 3 5 8 3 G 5 5 g 5 |5 = 5|5/8]8
Site ID = i @) n > ) 4] ¢4 o) X | @ | | & | a|a
0419501RE4d Suboptimal Suboptimal ~ Optimal Optimal  bdpimal Optimal Optimal Optimal Sands 48 [0 (72 8
0419501RE Optimal Marginal Optimal Marginal Subopl Optimal Optimal Optimal Sands 18 3 36 3
0417502RE Marginal Optimal Optimal Optimal Marginal Optimal Optimal Silts
0417503RE Poor Optimal Optimal Margina Suboptimal Optimal Marginal Suboptimal Silts 360 360
0417504RE Suboptimal Suboptimal Poor Poor Suboptim&uboptimal Marginal Suboptimal Silts 11 18 P4 |12
0403201RE Marginal Marginal Poor Margina Marginal Marginal Marginal Optimal Silts § 36 8
0212201RE Poor Poor Optimal Optimal Poor Optima bdpuimal Optimal Sandg D 48 4 0
0213201RE Poor Poor Optimal  Suboptimal Marginal iDak Optimal Optimal Grave 4 0b 36 15 36
0213202RE Poor Poor Optimal  Suboptimal Marginal iDak Optimal Optimal Sandsg 1p 1 36 1
0216201RE Marginal Marginal Optimal Optimal Subopl Optimal Optimal Optimal Silts D il 5 12
0217201RE Marginal Poor Optimal Poor Marginal Suboal Optimal Poor Silts @ 9% 3b 0
0220201RE Marginal Poor Optimal Optimal Optima Ot Suboptimal| Suboptima Silts 60 6
0220202RE Optimal Suboptimgl  Optimal  Suboptimal iDpt Suboptimal Marginal Suboptimal  Sands 24 2 |48 3
0223202RE Marginal Marginal Optimal Optimal Subopl Optimal Suboptimal Optimal Silts 18 4 42 6
0224201RE Marginal Marginal Optimal Optimal Optimal  Optimal Suboptimal| Suboptimal Siltg 12 3 36 3
0224202RE Marginal Marginal Optimal  Suboptimal ol Optimal Suboptimal Optimal Sands 32 2 |54 3
0323201RE Marginal Poor Optimal  Suboptimal Poor ozl Marginal Optimal Silts ( 48 6
0326201RE Suboptimal Marginal Optimal Optima Omtim | Suboptimal| Suboptima Optimal Sands 48 3 |54 8 | 380
0326202RE Suboptimal Marginal Optimal  Suboptimal bé&atimal | Suboptimal Marginal Suboptimal  Sands 18 248 6| 72| 24
0323601RE Suboptimal Marginal Optimal Optima Subopl | Suboptimal| Suboptima Optimal Sands 84 3 |84 6
0323602RE Marginal Marginal Optimal Optimal Subopl | Suboptimal|  Suboptimal Optimal Sands 24 4 |36 |10
0324601RE Marginal Suboptimal  Optimal  Suboptimal b&timal Optimal Suboptimal Optimal Silts 24 8 96 0 [1
0324602RE Optimal Suboptimgl  Optimal Optima Oplima Suboptimal | Suboptimall Suboptimal  Gravel P4 4 |48 8
0325601RE Marginal Marginal Optimal  Suboptimpl  Spiroal Optimal Suboptimal Optimal Sands 18 2 24 4
0326061RE Poor Marginal Optimal  Suboptimal ~ Suboatim Optimal Optimal Optimal Sands 12 2 4 4 0
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Table B.3 SCA - Fish Barrier Characteristics

3|3 3|3
= g 7 Water = *8 7 Water
% = o Drop % S 8 Drop
SitelD | p | O | & | Extent Type Blockage | (in) SitelD | | O | €| Extent Type Blockage | (in)
Natural
0324608FB 1| 5| 3| Total | Unknown Too High 3¢ 0213202FB] 5| 2| 3| Total Falls Too High 0
Too
0213216FB 1| 2| 4| Total | Unknown Too High 14 0213203FB| 5| -1| 3| Partial Debris Dam| Shallow 0
Too
0323203FB| 1| 5| 1| Total | Unknown | Shallow 0] 0213204FB] 5| 3| 4| Total Debris Dam| Too High b
Natural
0403201FB 2| 5| 1| Total | Channelized Too Fast 10213205FB] 5| 2| 4| Total Falls Too High 12
Too
0224203FB 2| 5| 1| Total | Dam Too High 104 0213206FB| 5| 3| 4| Partial Road Cross, Shallow 0
0419502FB 3| 5| 1| Total | Road Cross; Too High 10213207FB] 5| 2| 5| Total Debris Dam| Too High 1p
Natural
0419501FB 5| 3| 1| Partial | Debris Dam| Too High 0213208FB] 5| 3| 4| Total Falls Too High 24
0417504FB 5| 5| 4| Partial | Beaver Dam Too High 3 0213209FB| 5| 2| 4| Total Debris Dam| Too High B
0417505FB 5| 5| 5| Total | Beaver Dam Too High 3 0213210FB] 5| 3| 4| Total Debris Dam| Too High 24
Too
0224601FB 5| 2| 2| Total | Other Shallow 0] 0213211FB| 5| 3| 4| Total Debris Dam| Too High 1B
Too
0224602FB 5| 2| 2| Total | Other Shallow 0] 0213212FB| 5| 4| 4| Total Debris Dam| Too High 36
Natural
0224603FB 5| 2| 2| Total | Debris Dam| Too High 0213213FB] 5| 1| 4| Total Falls 12
0224605FB 5| 3| 2| Total | Debris Dam| Too High 1) 0213214FB] 5| 2| 4| Total Debris Dam| Too High B
0224606FB 5| 2| 2| Total | Debris Dam| Too High 0213215FB] 5| 4| 4| Total Debris Dam| Too High 36
0224607FB 5| 2| 2| Total | Debris Dam| Too High 1] 0216201FB] 5| 2| 4| Total Beaver Danl Too High 6
0224608FB 5| 2| 2| Total | Debris Dam| Too High 1] 0216202FB| 5| 2| 4| Total Debris Dam| Too High b
0224609FB 5| 1| 2| Total | Debris Dam| Too High 0216203FB] 5| 2| 4| Partial Debris Dam| Too Fast 3
0224611FB 5| 1| 2| Total | Debris Dam| Too High 0216204FB] 5| 2| 2| Total Beaver Dan Too High 18
0224613FB 5| 3| 2| Total | Debris Dam| Too High 0216205FB] 5| 2| 4| Total Debris Dam| Too High b
0224615FB 5| 3| 2| Total | Debris Dam| Too High 1] 0216206FB| 5| 3| 4| Partial Dam Too High ()
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Table B.3 SCA - Fish Barrier Characteristics

0224616FB 5| 3| 2| Total | Debris Dam| Too High 1) 0216207FB| 5| 1| 4| Partial Debris Dam p
0224617FB 5| 2| 2| Total | Debris Dam| Too High 0216208FB] 5| 1| 4| Total Debris Dam| Too High J
0224620FB 5| 1| 2| Total | Debris Dam| Too High 0216209FB] 5| 3| 3| Unknown| Debris Dam Too High 0
Too
0323601FB 5| 3| 2| Partial | Debris Dam| Shallow 4] 0216210FB] 5| 4| 5| Total Beaver Danl Too High 24
0323602FB 5| 3| 3| Partial | Debris Dam| Too High 0216211FB] 5| 5| 5| Total Beaver Dan 48
0323603FB 5| -1| 3| Total | Beaver Danm Too High 1 0216212FB] 5| 4| 1| Partial Beaver Dam Too High 18
0323605FB 5| 4| 3| Total | Debris Dam| Too High 1] 0219201FB] 5| 2| 2| Total Beaver Dan Too High 36
0323606FB 5| -1| 3| Total | Beaver Danm Too High 3 0220201FB] 5| 1| 3| Partial Debris Dam| Too High 24
0323607FB 5| -1| 3| Total | Beaver Dam Too High 2 0220202FB| 5| 1| 3| Total Debris Dam| Too High J
0323608FB 5| -1| 3| Total | Beaver Danm Too High 1 0220203FB] 5| 2| 2| Total Debris Dam| Too High 1P
0323609FB 5| 4| 3| Total | Debris Dam| Too High 0220204FB] 5| 1| 3| Partial Debris Dam 1.p
0324601FB 5| 1| 1| Partial | Beaver Dam Too High 0220205FB] 5| 3| 3| Total Debris Dam 4
0324602FB 5| 2| 3| Total | Debris Dam| Too High 0220206FB] 5| 3| 3| Total Debris Dam 2
0324603FB 5| 2| 3| Total | Debris Dam| Too High 0220207FB] 5| 2| 3| Partial Debris Dam| Too High 1
0324604FB 5| 4| 3| Total | Beaver Dam Too High 1 0220208FB] 5| 2| 3| Total Debris Dam| Too High 36
0324605FB 5| 4| 3| Total | Beaver Dam Too High 2 0223201FB| 5| 1| 1| Total Debris Dam| Too High b
0324606FB 5| 3| 2| Total | Beaver Dam Too High 1 0223202FB] 5| 2| 2| Total Debris Dam| Too High 1p
0324609FB 5| 3| 4| Total | Beaver Danm Too High 1 0223203FB] 5| 2| 2| Partial Debris Dam| Too High 8
0324610FB 5| 2| 3| Total | Beaver Dam Too High 1 0223204FB] 5| 2| 2| Total Debris Dam| Too High 1p
0324611FB 5| 4| 4 | Partial | Beaver Dam 2| 0223205FB] 5| 2| 5| Total Debris Dam| Too High b
0324612FB 5| 3| 1| Total | Beaver Dam Too High 1 0223206FB| 5| 2| 5| Partial Debris Dam| Too High 1
0325601FB 5| 2| 2| Total | Debris Dam| Too High 0223207FB] 5| 2| 5| Total Debris Dam| Too High a
Too
0325602FB 5| 3| 2| Total | Debris Dam| Too High 1] 0224201FB] 5| 1| 1| Temp. Debris Dam| Shallow 0
Too
0325603FB] 5| 2| 2| Total Debris Dam| Too High 0224202FB| 5| 2| 2| Total Debris Dam| Shallow 0
Too
0325604FB 5| 2| 2| Total | Debris Dam| Too High 1] 0224204FB] 5| 2| 2| Partial Debris Dam| Shallow 0
Too
0325605FB 5| 1| 3| Partial | Debris Dam| Shallow 0] 0224205FB| 5| -1| 3| Total Beaver Dan 18
0325606FB 5| 2| 2| Total | Debris Dam| Too High 1] 0224206FB] 5| 2| 3| Total Debris Dam 18
0326601FB 5| 1| 3| Total | Debris Dam| Too High 0224207FB] 5| -1| -1 | Total Beaver Dam Too High 36
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Table B.3 SCA - Fish Barrier Characteristics

0326602FB 5| 1| 1| Total | Debris Dam| Too High 0224208FB] 5| 2| 4| Total Debris Dam| Too High b
0327601FB 5| 2| 1| Total | Debris Dam| Too High 0224209FB] 5| 2| 3| Total Debris Dam| Too High 1P
Too
0212201FB 5| 5| 3| Total | Debris Dam| Shallow 0] 0323201FB| 5| 1| 3| Total Debris Dam| Too High J
0212202FB 5| 1| 3| Partial | Debris Dam| Too High 1 0323202FB] 5| 3| 3| Total Debris Dam| Too High 24
0212203FB 5| 1| 3| Partial | Debris Dam| Too High 0326201FB| 5| 2| 2| Partial Debris Dam| Too High a
Natural
0212204FB 5| 3| 4| Total | Falls Too High 14 0326202FB| 5| 2| 2| Total Debris Dam| Too High il
Natural
0212205FB 5| 2| 2| Total | Falls 12| 0326203FB] 5| -1| 3| Total Beaver Dan Too High 18
Too
0213201FB 5| 2| 3| Temp. | Debris Dam| Shallow 0] 0326204FB| 5| -1| 2| Total Beaver Dan Too High 30
0326210FB 5| -1| 3| Total | Beaver Danm Too High 2 0326205FB| 5| -1| 3| Total Beaver Danl Too High 36
0327201FB 5| 2| 1| Total | Debris Dam| Too High 0326206FB] 5| -1| 3| Total Debris Dam| Too High 24
0327202FB| 5| 2| 1| Total Debris Dam 1 0326207FB| 5| 2| 3| Total Debris Dam| Too High B
0327203FB 5| 2| 1| Total | Debris Dam| Too High 1] 0326208FB| 5| 2| 1| Total Debris Dam| Too High 1B
0327204FB 5| -1| 1| Total | Debris Dam| Too High 1) 0326209FB] 5| 2| 1| Total Debris Dam| Too High 1P
0327205FB 5| 1| 1| Total | Debris Dam| Too High 1
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Table B.4 SCA - Erosion Site Characteristics

S E 2
HEE
> | 9 0 Bank
s % § Length Height
Site ID 0| < (ft.) (ft.) Land Use Type Cause
0212201ES 2| 4| 1 1200 3 | Forest Unknown Unknown
0213201ES 2| 3| 2 610 15 | Crop field Unknown Landuse Change
0324604ES 3| -1| 1 362 3 | Forest Unknown Unknown
Shrubs/Small
0219201ES 3| -1| 2 350 5| Trees Unknown Unknown
0226201ES 3| -1| 1 148 15| Crop field Unknown Unknown
0326601ES 4| -1| 1 103 2 | Forest Unknown Unknown
Bend at steep
0326602ES 4| -1| 1 30 25 | Forest Unknown | Slope
Bend at steep
0213202ES 4| 3| 4 100 4 | Forest Headcutting Slope
0213203ES 4| 4| 4 140 5 | Forest Unknown Unknown
0220201ES 4| 5| 4 30 35| Forest Unknown Unknown
0327201ES 4| -1| 1 100 50 | Forest Unknown Unknown
0419501ES 5| -1| 2 50 5 | Forest Unknown Unknown
0419502ES 5| -1| 2 40 6 | Forest Headcutting Unknown
0224601ES 5| 3| 2 25 6 | Forest Unknown Unknown
0224602ES 5| 3| 2 15 8 | Forest Unknown Unknown
0324601ES 5| 1| 2 30 3 | Forest Unknown Unknown
0324602ES 5| -1| 2 50 2 | Forest Unknown Unknown
0324603ES 5| -1| 3 75 3 | Forest Headcutting Unknown
0403201ES 5| 2| 1 5 2 | Forest HeadcuttingLanduse Change
0220202ES 5| 3| 3 18 5 | Forest Unknown Unknown
0223201ES 5| 3| 5 75 3 | Forest Headcutting Unknown
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Table B.5 SCA - Pipe Outfall Characteri

£ 2 T g
|82 5 |3
E O g o =
o| & @ o~ | S
: 2| 5|8 . . oac | 85| .
Site ID s g Type Material Location a < | © £ | Discharge| Color Comments
Corrugated Head of
0419501PQ 3| 5| 1| Other Metal Stream 48 50| Yes Clear
Corrugated
0327601PQ 3| -1| 1| Stormwater Metal Right Bank 30 60 | No Other
Corrugated
0224601PQ 4| 5| 2| Unknown | Metal Left Bank 24 24 | No
0327602PQ 4| -1| 2| Stormwater Plastic Left Bank 24 4| No
Corrugated
0419502PQ 5| 5| 1| Stormwater Metal Right Bank 48 300| No downstream of gravel pit
Corrugated
0419503PQ 5| 5| 1| Stormwater Metal Right Bank 48 200| No across streaan down from gravel
Corrugated Head of
0213201PQ 5| 3| 1| Stormwater Metal Stream 12 0| No
Corrugated
0213202PQ 5| 4| 4| Stormwater Metal Right Bank 24 0| No
Corrugated Head of
0226201PQ 5| 3| 1| Stormwater Metal Stream 32 24 | No Clear
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Table B.6 SCA - Trash Dump Site Characteristics

. O
ES
<<
i 2 S
o | = =]
g £ § S
ol 2|8 5% | Volunteer
sielD | $|8| & Type = Opp. Ownership
Mixed
0219202TD| 2| 2| 2 Types 10 Yes Private
0323602TD| 3| 4| 3| Residential 1 No Unknown
0213201TD| 4| 1| 1| Industrial 2 No Private
0213202TD| 4| 1| 1| Industrial 3 No Private
0219201TD| 4| 2| 1| Residential 1 No Private
0226201TD| 4| 1| 1| Residential 2 No Private
0323601TD| 4| 4| 3| Residential 1 No Unknown
0324601TD| 4| 1| 4 Tires 2 Yes Private
0419501TD| 5| 1| 1 Tires 0.3 Yes Private
0419502TD| 5| 1| 1| Floatables 0.3 Yes Private
0216201TD| 5| 5| 4 Other 0.5 No Private
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Table B.7 SLA — Bank, Buffer, and erosion charactestics

BANK BANK COVER BUFFER CONDITION

(bank height and erosion status - miles of shore) (miles) BEACH MARSH

0-5 ft 5-10ft 10-30ft >30ft (miles) (miles)

Total S o S S . 2 L |lE .

Plate Miles = @ = @ = @ = o w = =] o S o
Number| Suveyed| 8 2 5|8 2 5|8 2 E|8 2 5|8 & 3|5 §|§5 %
1 4.37 0.63 0.110.00 0.36 0.13 0.00 1.50 0.22 0.00 0.74 0.68 0.00/0.00 2.21 2.16| 0.00 0.10 | 0.00 0.17
2 7.34 1.24 0.050.00 1.16 0.14 0.00 2.47 0.59 0.00 1.51 0.13 0.00|0.03 4.00 3.32| 0.03 0.08 | 0.00 1.07
3 7.22 3.01 0.800.00 1.41 0.88 0.00 0.19 0.61 0.00 0.00 0.00 0.00|0.25 3.57 3.40| 1.01 0.31| 0.00 2.17
4 5.53 4.22 0.000.00 1.04 0.11 0.00 0.12 0.02 0.00 0.00 0.00 0.00{0.17 0.47 4.90| 0.00 0.90 | 0.00 1.74
5 5.63 2.98 0.000.00 1.04 0.31 0.00 1.05 0.06 0.00 0.07 0.12 0.00/0.46 0.72 4.45| 0.00 1.82 | 0.00 2.45
6 3.72 2.53 0.000.00 0.07 0.24 0.00 0.41 0.30 0.00 0.17 0.00 0.00/0.54 0.67 2.52| 0.00 2.16 | 0.16 0.70
7 2.62 0.77 0.000.00 0.25 0.15 0.00 0.65 0.23 0.00 0.05 0.53 0.00/0.81 0.32 1.49| 0.00 0.69 | 0.00 0.03
8 3.08 1.50 0.020.00 0.07 0.03 0.00 1.05 0.03 0.00 0.33 0.06 0.00{0.16 0.92 2.00| 0.00 1.63 | 0.00 0.00
26 3.98 1.67 0.000.00 0.30 0.12 0.00 0.06 1.12 0.00 0.12 0.59 0.00{1.39 0.38 2.21| 1.67 1.83 | 0.00 0.00
27 4.69 2.68 0.000.00 0.34 0.41 0.00 0.31 0.41 0.00 0.12 0.40 0.00{0.29 0.66 3.73| 0.92 1.95| 0.00 0.49
28 6.40 3.22 0.050.00 1.00 0.55 0.00 0.50 0.77 0.00 0.09 0.23 0.00/0.86 0.78 4.76| 0.48 2.21| 0.00 1.53
29 8.95 586 0.240.02 0.43 0.35 0.15 0.75 0.40 0.00 0.70 0.05 0.00{0.58 1.04 7.32| 0.18 1.48 | 0.10 5.11
30 5.60 2.22 0.130.00 0.53 0.35 0.10 1.17 0.48 0.04 0.50 0.09 0.00{0.02 1.85 3.73| 0.00 0.00 | 0.00 1.11
31 4.95 0.79 0.140.00 0.40 0.56 0.04 1.52 0.38 0.00 0.50 0.63 0.00/0.00 4.17 0.79| 0.00 0.00 | 0.00 1.50
Total 74.08 33.32 1.54 0.02 8.40 4.33 0.29 11.75 5.62 0.04 4.90 3.51 0.00|5.56 21.76 46.78| 4.29 15.16| 0.26 18.07
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Table B.8 SLA - Land cover characteristics
LAND COVER
(landcover - miles of shore)

(48] o)

= I3 w o

Total % E .= 5

Plate Miles = v £ @ g < 2 3

Number | Surveyed| 2 8 8 © =N 9
1 4.37 0.02 0.000.12 1.90 0.72 0.02 1.60 0.00
2 7.34 0.15 0.000.65 2.51 0.06 0.03 3.95 0.00
3 7.22 3.32 0.060.00 3.35 0.00 0.00 0.41 o0.08
4 5.53 1.25 0.150.00 0.87 0.08 0.00 2.98 0.20
5 5.63 0.58 0.000.00 2.44 0.21 0.08 1.57 0.74
6 3.72 0.71 0.000.00 1.70 0.00 0.00 0.12 1.19
7 2.62 0.19 0.200.00 0.84 0.09 0.00 0.87 0.42
8 3.08 0.00 0.000.00 0.66 1.27 0.00 0.38 0.77
26 3.98 0.00 0.000.00 1.29 0.73 0.00 1.15 o0.81
27 4.69 0.61 0.000.00 2.04 0.35 0.00 0.04 1.65
28 6.40 1.63 0.000.00 2.06 1.26 0.03 0.57 0.85
29 8.95 2.82 0.000.00 3.89 0.31 0.01 161 0.30
30 5.60 0.00 0.001.44 2.22 0.88 0.20 0.70 0.18
31 4.95 1.58 0.000.00 1.62 1.050.00 0.59 0.11
Total 74.08 12.86 0.41 2.21 27.39 7.01 0.37 16.54 7.30
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Table B.9 SLA - Shoreline Features

Shoreline Features

Number of Miles of

o]

5 <

: g E

2 ¥ 7 W = I

Total g 3 w T 2 g S qé 3 =
. v s £ 2 2 = B o o0 v X | .z < = o =
Plate Mles |5 & % §$ 38 € § 0 o £ 5|5 8 == g ¢ js
Number| Surveyed| 8 5 8 5 3 3 5 ¥ R & 5|18 § 3 5 & =
1 4.37 40 2 1 4 0 O O O 1 O O 0.00.03 040 0.01 0.51 0.00
2 7.34 94 1 3 7 O 7 O O 2 O O 0.00.03 1.07 0.03 0.65 0.00
3 7.22 1 O 0 1 0O O O O O O O 0.00.00 000 0.00 0.26 0.00
4 5.53 52 1. 1. 8 0O 2 3 O O 3 O 0.00.00 1.34 0.00 0.74 0.00
5 5.63 28 0 2 7 1 0O O O O O 1 0.0006 050 0.00 0.26 0.00
6 3.72 2 O 0 O O O O O O O O 0.0000 000 0.00 0.02 0.00
7 2.62 7 O 0 2 1 1 2 0 0 1 O 0.18.04 0.21 0.04 0.60 0.00
8 3.08 1 O 0 O O O O O O O O 0.18.00 0.01 0.00 0.04 0.00
26 3.98 21 2 0 17 0 14 3 0 O O O 0.ar00 0.66 0.13 0.24 0.00
27 4.69 O 0O O O O O O O O 0O O 0.20.00 0.00 0.00 0.24 0.00
28 6.40 4 1 0 0O O O O O O O O 0.5600 005 0.00 0.49 0.07
29 8.95 20 2 0 5 O O 1 O 0O O 0 0.0002 0.03 0.00 0.16 0.00
30 5.60 12 0 2 0 1 2 0 O 3 0 O 0.03.00 0.28 0.05 0.22 0.00
31 4.95 5 1 0 0O O O O 1 O 0 O 0.00.00 000 0.00 0.00 0.00
Total 74.08 286 10 9 51 3 26 9 1 6 4 1 1.19.18 455 0.26 4.33 0.07
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Table B.10 MDE Sassafras Synoptic Nutrient Monitomg Program

Re%p;or?;mle Frequency Parameters | Station | Latitude | Longitude ADC
Fall 2006/Spring 2007/Spring
2009 US43 | 39.352180 -75.823240 Kent5K 6
Fall 2006/Spring 2007/Spring
2009 US33 | 39.340722 -76.007003 Kent3C 8
Fall 2006/Spring 2007/Spring
2009 US35 | 39.339890 -75.889270 Kent 4 K 8
Fall 2006/Spring 2007/Spring
2009 US36 | 39.33999(0 -75.868480 Kent5D 8
Fall 2006/Spring 2007/Spring
2009 US37 | 39.34224(0 -75.867160 Kent5D 8
Fall 2006/Spring 2007/Spring
2009 US40 | 39.340790 -75.832370 Kent5J 8
Fall 2006/Spring 2007/Spring | total nitrogen,
2009 total US41 | 39.337840 -75.834750 Kent5J 8
Maryland | Fall 2006/Spring 2007/Spring | Phosphorus, Cecil 26 k
Department of 2009 phosphate, | US52 | 39.389840( -75.779670 9
the Fall 2006/Spring 2007/Spring nitrate, Cecil 26 H
Environment | 2009 dissolved | yss4 | 39.390610 -75.792420 9
Fall 2006/Spring 2007/Spring | ©XYgen, pH, Cecil 26 C
2009 conductivity | ysss | 39.395750 -75.824460 8
Spring 2007/Spring 2009 US135 39.37186%5.803783 Kent6 C 2
Spring 2007/Spring 2009 US136  39.347535.841386 Kent5H 7
Spring 2007/Spring 2009 US138 39.3362535.912881 Kent4 G 9
Spring 2007/Spring 2009 US42 39.3315335.833194 Kent 5J 10
Spring 2007/Spring 2009 US44  39.3484945.809781 Kent6 B 7
Spring 2007/Spring 2009 US47 39.3356295.791528 Kent 6 E 9
Spring 2007/Spring 2009 US49 39.3605675.817831 Kent6 A 4
Cecil 26 B
Spring 2007/Spring 2009 US56 39.4116945.833608 8
Cecil 23,
Fall 2009 US140 K9
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Table B.10 MDE Sassafras Synoptic Nutrient Monitomg Program

Re;p;or?;mle Frequency Parameters | Station | Latitude | Longitude ADC
Cecil 24,
Fall 2009 usi141 G8
Cecll 25,
Fall 2009 us142 A8
Cecil 25,
Fall 2009 US143| 39.394467 -75.894372 C9
Fall 2009 uS144 Kent 4, D7
Fall 2009 US145 Kent 3, H9
Fall 2009 US146 Kent 2, J8
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Table B.11 - Selected Synoptic Nutrient Data

September 2006 April 2007 May/June 2009
(mg/L)

NO,/NO NO,/NO NO,/NO
Station| POy 3 TP TN PO, 3 TP TN PO, 3 TP TN
US134 0.007| 1.646 | 0.038 2.240
US135 0.013| 3.167 | 0.078 4.270 | 0.008 3.100 | 0.245 4.520
Usi137 0.004| 2.901 | 0.039 3.500
Us138 0.009| 5.944 | 0.040 6.310 | 0.018 5.260 | 0.063 5.500
US31 0.002| 2.404 | 0.025 2.820
uUs32 0.002| 2.896 | 0.017 3.200
US33 0.006/ 2.951 | 0.100 4.420 | 0.006 1.700 | 0.047 2.880

US35 | 0.071] 4.780 | 0.239 4.860 | 0.07G 4.974 | 0.220 6.130 | 0.043 3.740 | 0.228 5.300
US36 | 0.004, 3.900 | 0.046 5.680 | 0.003 4.169 | 0.033 4.880 | 0.003 2.850 | 0.048 3.130
US37 | 0.012] 2.110 | 0.052 2.410 | 0.008§ 2.482 | 0.03 3.000 | 0.015 2.260 | 0.083 2.550
Us38 | 0.005/ 1.360 | 0.024 1.750| 0.0031 1.256 | 0.035 1.810
US40 | 0.003| 12.260 | 0.005 12.240| 0.002| 9.404 | 0.022 10.250| 0.001| 10.570 | 0.014 10.280
UsS41 | 0.007, 9.340 | 0.025 10.050| 0.005| 8.896 | 0.02Q0 9.810 | 0.005 9.520 | 0.040 9.840

us42 0.005| 8.132 | 0.031 9.160 | 0.004 5.500 | 0.092 5.990
US43 | 0.006] 4.130 | 0.094 4.900 | 0.003 3.794 | 0.04d 4.720 | 0.003 4.180 | 0.080 4.900
us44 0.004| 2560 | 0.097 4.170 | 0.001 1.720 | 0.071 4.290
US46 0.004| 1.537 | 0.055 2.560

usaz 0.003] 0.071 | 0.01§ 0.590 | 0.009 0.120 | 0.063 0.960
Us49 0.009| 8.745 | 0.042 9.260| 0.02d 8.640 | 0.036 8.810

US51 | 0.005/ 3.650 | 0.037 3.850| 0.006 4.905 | 0.036 5.410
USsS52 | 0.013] 3.650 | 0.063 3.940| 0.022 3.252 | 0.08 4.230 | 0.013 2.370 | 0.123 3.120
UsS53 | 0.012, 5.040 | 0.07Q 5.430
US54 | 0.017|, 10.800 | 0.043 11.780| 0.002] 1.884 | 0.06Q 8.510| 0.475 9.430 | 0.614 10.260
US55 | 0.006f 1.190 | 0.133 1.540 | 0.003 2.607 | 0.120 3.640 | 0.004 1.400 | 0.256 2.650

US56 0.025| 8.010 | 0.034 2.780| 0.003 0.560 | 0.057 2.280
US58 |0.005] 0.170 | 0.126 1.250| 0.003 1.567 | 0.042 2.380
US59 0.005| 5.870 | 0.036 6.300
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Appendix C. Upper Eastern Shore Tributary StrategyBMPs

Table C.1 Upper Eastern Shore Tributary StrategieBBMPs

Progress | Remaining
Practice Units Strategy | 2004 Goal
Agriculture

Soil Conservation and Water Quality
Plans acres/yr 252,862 113,654 139,208
Conservation Tillage acres 151,587174,726 0
Cover Crops, Small Grains, Alternative Crops

Cover Crops acres/yr 124,659 13,220 111,439

Small Grains acres 31,165 0 31,165

Alternative Crops acres 10,561 0 10,561
Animal Waste Management Systems

Livestock systems 342 132 210

Poultry systems 80 69 11

Runoff Control systems 148 37 111
Pasture BMPs

Off-Stream Watering w/Fencing acres 2,290 42 2,248

Off-Stream Watering w/o Fencing acres 1,411 225 1,186
Nutrient Management acres 252,862389,919 0
Precision Agriculture acres 97,701 0 97,701
Retirement Programs

Forest Buffers acres 4,029 1,652 2,377

Grass Buffers acres 14,162 6,475 7,687

Wetland Restoration acres 3,414 1,681 1,733

Retirement of Highly Erodible Land acres G40 3,412 2,995

Tree Planting - Agriculture acres 2,365 1,701 665
Ammonia Emmissions Reduction houses 20 0 20
Phytase Feed Additive (% reduction) % 32 16 16
Manure Transport (tons) tons 7,297 1,220 6,077
Horse Pasture Management operatipns 285 0 285

Urban

Nutrient Management

Urban Land acres 30,404 0 30,404

Mixed Open Land acres 90,409 0 90,409
Tree Planting

Mixed Open Land acres 58 60 -3

Urban Land acres 2,291 0 2,291
Forest Buffers acres 184 33 151
Sprawl Reduction acres 1,396 0 1,396
Erosion & Sediment Control acres/yr 2,349 184 2,165
Stormwater Management acres 22,404 4,173 18,231

Cl|Page




Table C.1 Upper Eastern Shore Tributary StrategieBBMPs

Progress | Remaining
Practice Units Strategy | 2004 Goal
Agriculture
Stream Restoration | Iinearft\ |0 3,497\ -3,497
Septics
Septic Connections systems 3,797 4,461 -664
Septic Denitrification systems 25,203 1 25,202

Table C.2 Upper Eastern Shore Tributary Strategies

NITROGEN LOADS PHOSPHORUS LOADS
(million pounds per year)| (million pounds per year)

Category 1985 2004 | Strategy 1985 2004 | Strategy
Agriculture 6.55 4.68 2.29 0.51 0.37 0.24
Resource Land 0.68 0.79 0.62 0.06 0.08 0.01
Urban Point Source 0.22 0.39 0.19 0.05 0.04 0.02
Urban Nonpoint Source | 0.62 0.62 0.41 0.06 0.04 0.03
Septic 0.24 0.27 0.15 0.00 0.00 0.0G
Stormwater 0.38 0.35 0.26 0.06 0.04 0.03
Total 8.06 6.48 3.52 0.69 0.53 0.3¢
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Appendix D. Stakeholder Meeting Minutes 2009

D.1 February 12, 2009, 6:30 PM
Galena Fire Hall

Kim Kohl, Executive Director, opened, welcoming ttrewd of more than 160 and providing a
brief background on the Sassafras River Associg®®td). SRA is a not for profit, watershed
organization, formed in 2004 whose mission is teoadte for and protect the Sassafras River.
The Board made a decision in 2007 that the besttaveyp this was to undertake a Sassafras
Watershed Action Plan (SWAP) and raised privatelifog, from both foundations and
memberships, to support this effort. SRA has taadl staff, nine Board members, dozens of
volunteers and over 500 members. The SWAP hasuesrway for the past six months and
will continue through 2009. SRA is partnering wittore than 30 state and local agencies,
academic institutions and private business to cetaphis plan. Stakeholders play a critical role
and as such, SRA will host quarterly meetings tit leolucate and gather input on problems and
concerns.

Charlotte Staelin, SRA Vice President and owneCafthester Farms which hosts a community
supported agriculture program, recalled playintheRiver as a child and the changes she has
observed over the past 60 some years. Charlaiteesy her fear of allowing her grandchildren
to play in waters no longer clear and often covemesigae. Charlotte encouraged all present to
accept responsibility for these changes and totfgether to find the most effective solutions to
restore the River’s health.

Jeff Cornwell, Associate Professor at Universityizryland Center for the Environment and a
member of the SWAP Core Team, presented the Stthe &assafras. Jeff provided basic
characteristics of the River and the watershedspo#e of the primary issues confronting the
river: phosphorous, nitrogen and sediments. defionstrated the effects of excess nutrients in
the River and the resulting algae blooms that plusats to both the watershed and the
surrounding population. Jeff noted some of thedayrces of pollution: waste water treatment
plants, agricultural run-off, aging septics, ansh@spheric deposition. Jeff also spoke of the
specific research UMCES is undertaking on algaerbk (To view Jeff's presentation in full
please go t®resentation®n this page.)

Kascie Herron, Sassafras RIVERKEEPER and prinecggearcher on SWAP, presented an
overview of SRA’s approach to the watershed plidascie laid out the steps involved in the
process (desktop assessment and field assessntieatsneline (through December 2009) and
the various levels of participation (Core Team tiRens and Stakeholders). Kascie highlighted
the work that is already underway (the characteamaand the stream corridor assessment) and
the work that is still to be done. (To view Kassipresentation in full please go to
Presentation®n this page.)
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Joanne Throwe, Associate Director of Universityialryland’s Center for Environmental
Finance and SWAP partner, facilitated an hour ldisgussion with stakeholders. Joanne began
by asking for a show of hands by profession. Togvd included farmers, educators, numerous
scientists, lawyers, artists and business ownerary who live in the watershed and others,
who have an interest in protecting the waters efGhesapeake Bay. Joanne solicited input in
the form of problems and causes which are sumnehlbew with responses in italics.
Additional questions raised by the crowd duringgksesion have also been answered here for
your review.

Problems in the Watershed

Impact of development

Cecil county development, commissioners allow angh

Homeowners using fertilizer and not realizing winapact that has on the River

Agriculture

SRA should considering the source of the waterrfase vs ground vs aquifergeff Cornwell
responded that Phosphorous is not really a grouatewissue.

Closed Beaches

Are farmers being singled out as the main proBleRarmers are not being singled out. We
know that agriculture contributes to nutrient loadiin the River; however, we are investigating
all sources of pollution to identify the most effifex solutions for restoring water quality
Algal Blooms

Causes

Consider the impact of weather, wildlife, boatemgloe river. Jeff Cornwell explained that the
best water quality tends to be in dry years. Wi&Elto make the dry years the equivalent of our
“‘worst” years.

Phosphorus loading from past activities

Solutions

Value of denitrifying systems vs. connection to coumity systems

Ensure the best “bang for the buck” in all potdhig@ommended solutions

Public outreach

Preservation of agriculture in the watershed

Involve schools in solutions

Adopt a stream

Do something - no more studie§he SWAP is not a study but a scientific assessnientl|
provide a blueprint for all future restoration stegies.

Need to get people from New Castle County moreliratch SRA has engaged state and local
agencies in NCC to participate on Core Team andihased all stakeholders through mailed
invitation to participate in SWAP.

Consider long-range planning, openness, transparpraperty rights

Other:
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What is a stream? For purposes of the Stream Corridor Assessmentdepol developed by
the Department of Natural Resources) a streamdsamnel that has perennial flow.

How were parcels identified for Stream Corridor Asgessment?Using Geographic

Information System (GIS) software provided by DSIRA identified all parcels that were
situated on stream channels. This amounted toapmately 400 parcels in Kent, Cecil and
New Castle counties. Letters were sent to propesyers requesting permission to walk across
their property to access the stream channel. @400 more than 34’s of the letters went to
homeowners and about ¥ to farmers. Although farroens large tracts of land the number of
actual farmers is small compared to home owners.

Who is liable for the crew walking the streams?Maryland Conservation Core is insured by
the State of Maryland and SRA employees are cowerger worker’'s comp and the
organization’s liability policy.

Who will pay for implementation projects? SRA’s goal is to develop restoration strategies
complete with cost estimates and potential fundimgortunities. The restoration work will be
undertaken by those groups with the appropriateedige: county agencies, state agencies,
academic institutions, SRA, etc. Everyone invoirndle planning process will have a role to
play in the restoration One of the roles of the U of MD Environmental FicaiCenter is to
helps communities figure out how to pay for it.

Projects should be coordinated with similar groupsgollaborate with Sultana Projects,
schools. SRA has partnered with more than 30 agencies, ac&dastitutions, not for profit
organizations and private businesses to ensurenib&t effective collaboration.

Add USGS, sociologist, urban anthropologist to coreeam. Core Team includes an
anthropologist, John Seidel, Associate Professor of Anthropology and Environmental Studies, at

Washington College. SRA will investigate partnering with USGS as well.

Why is nitrogen a problem but not phosphorus in theSassafras?Both are a problem in the
River; however, the State of Maryland has issuédtal Maximum Daily Load (TMDL) for the
amount of Phosphorous which can be dumped intiver and therefore, pollutant reductions
are calculable.

Who are the stakeholders and what are their conces? Stakeholders are anyone living,
working or recreating in the watershed as well ag@ne who has an interest in protecting the
Chesapeake Bay. Stakeholder concerns are youeoasic 2007 census data is available by
county (not by watershed) and shows total populadinl9, 987 (Kent) and 99,965 (Cecil);
median household income $ 46,693 (Kent) and $ 82@8cil); and % of persons age 25+ with
Bachelor’s degree 21.7% (Kent) and 16.4% (Cecil).

Who knows the science behind these issue3Pe characterization pulls together all data that

has been compiled to date on the Sassafras RiMee. SWAP Core Team includes 24 individuals
who represent agencies or other organizations t@ate produced this data. The Core Team has
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extensive experience in watershed planning. Favraplete list of members please see Core
Team on this page.

Who should people call when they see a problem@all the Sassafras RIVERKEEPER at 410-
708-3303 or go tevww.sassafrasriver.orgnd report an issue or concern on line.

How do we get boaters, out-of-towners involved (tlyare dumping in the water)? SRA is
hosting a panel discussion on MarcH™\With marina owners/managers and the public to
discuss Maryland Clean Marina program and cleantbgapractices. SRA is trying to foster
working relationships with all marinas in the watbed in an effort to reach the more than 1800
boaters who rent slips here. In addition, the 8&ss RIVERKEEPER patrols the River from
April to October, engaging boaters in dialog anchbdang out materials for involvement.

What is the role of the Waterkeeper Alliance in SWA? SRA is a member of the Waterkeeper
Alliance. The Alliance plays no direct role in mmovides any funding to SWAP. The Alliance
does provide support to SRA in the form of creagimgalition of all RIVERKEEPERS,

nationally and regionally, to share best practieesl identify policy issues. SRA is an
independent organization with its own voice andsiois led by an Executive Director and Board
who make all decisions for the organization.

Kim Kohl thanked the presenters, participants, nt#ars and donations for refreshments and
door prize. Kim encouraged anyone interestedriectinvolvement to sign up on one of the
many volunteer sheets or on linenatw.sassafrasriver.orgkim announced the next
Stakeholder Meeting will be held April £46:30 pm at Galena Fire Hall. All are welcome.

John Burke, SRA president, mentioned SRA’s neethéavr members and invited all interested
parties to pick up a brochure or visit the websifbe meeting was then adjourned.

D.2 April 14, 2009, 6:30 Pm
Galena Fire Hall

Kim Kohl, Executive Director, opened, welcoming ttrewd of approximately 100 and provided
a brief history of the Sassafras River Associa(®RA). SRA is a not for profit, 501 (c) (3)
watershed organization, incorporated in 2004. SRAssion is to advocate for and protect the
Sassafras River. The Board made a decision in 2@he best way to advance the mission
was to undertake a Sassafras Watershed Action(8\&AP) and raised private funding, from
both foundations and memberships, to support tfoste Foundation funders include
Chesapeake Bay Trust, Rauch Foundation, Town C&elred Earth and Munson to name a
few. SRA hired its first staff, the Sassafras RRKEEEPER, in June 2008 and an Executive
Director in October of the same year. SRA cutydmis two paid staff, nine Board members,
three consultants, 100 volunteers and over 500 raentrhe SWAP has been underway for the
past six months and will continue through 2009.AS&partnering with more than 40 state and
local agencies, academic institutions and privagariess to complete this plan. Stakeholders
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play a critical role and, to this end SRA will comte to host quarterly meetings to share findings
and gather input on problems and solutions.

Kim recalled that in the last meeting stakehold@ised concern over issues in the watershed:
development, run-off, erosion and excessive nusiemonight’'s meeting will show how SWAP
assessments are addressing those concerns and@maref the preliminary findings.

Former Congressman and SRA Board Member, Wayné®@8t, spoke on what the Sassafras
River means to him and why it's important to sdwe River. Wayne spoke of the Watershed
and how it is each of us, working together, thakenthis Watershed a unique and wonderful
place — farmers, watermen, residents, catfish, loagl, fox, deer, beaver, sorghum, corn and
soy. Wayne urged stakeholders to remain engagéeiprocess as each has a role to play in
restoring the water quality in this place we love.

Paul Sturm, Program Director for Center for WatedsRrotection, consultant to SRA and a
member of the Core Team, presented preliminaryrfgglfrom the stream corridor and upland
assessments. Paul guided stakeholders througihaits showing land use and correlated
impacts. Paul summarized, the biggest issue cotfigpthe River is run off from both
agricultural and urban sources which contributextoessive nutrient loading. Paul noted that
farmers have made great strides with nutrient mamagt plans and putting best management
practices into place to reduce phosphorous. Heéhasiped the use of cover crops and buffers to
further reduce phosphorus. In contrast, wastemigeatment plants in Betterton and Galena
operate with outdated technology from the 196®esrial photographs demonstrated excessive
use of fertilizers by watershed homeowners, furthereasing phosphorous loads in the River.
Paul showed examples of solutions from other whests.

Joanne Throwe, from the University of Maryland @erior Environmental Finance, broke the
crowd into small groups of 8 — 10 participants askled each group to answer the following
guestions: what are your goals for the Sassadstenation effort and what are the restoration
strategies that you think would work in the sassawatershed? Groups reported back with
much insight and innovation. Stakeholder goalssirategies, cover a wide spectrum of issues
in the watershed (see list at end of minutes) aiticbesconsidered when identifying potential
projects.

Kascie Herron, Sassafras RIVERKEEPER, closed thegingg thanking all for their outstanding
input and inviting all to the next SWAP meeting €6day, July 21, 6:30 pm at Turner’s Creek
Pavilion.

Stakeholder Goals
Fishable/swimmable

Clear

Safe for swimming

Developers use BMPs

Make sure public knows BMPs
Campaign against excess fertilizer
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Education about proper fertilization

Healthy environment with native grasses v. phragsit
Introduce BMPs to Children

Cleaner River

More fish and crabs in the water

Identify leaky septics

Use this group as a model for other watershedeeim a
Increase forest buffers

More/better enforcement

Meet the TMDLs, then go home

Quantify problem so we can see measurable progress
Quantify acreage that’s not currently eligible é@nservation practice funding
More people would recognize that there’s a problem
See that measured results get better

Remove river from impaired waters list

Understand causes of erosion

Decrease impervious surfaces

Increase fish population — menhaden/algae eaters
Understand phosphorus better. (UMCES issues)

Stakeholder Strategies

Proper fertilization

Local legislation (QA — septic pump out)

Mandatory septic pump out

Galena and Betterton to improve sewage treatmeant$l

Grants for living shorelines to NOAA and

Funding to focus on NPDES

Greater attention on smaller/older communities eggmeck, Indian Acre — need community
sewage treatment. Proximity to river — nutrienedfag directly into River

Educate individuals on lawn care

Educate public on upgrading septic systems; tapfimtds to assist people in critical area to
make themselves ready for upgrade

Peer groups — peer to peer contact. Better the@rgment coming on the land. One farmer
Forest buffers increase

County septic pump-out ordinance

More package plants

Address homeowner lawn care

Mobile boat pump-out

NPDES upgrades

Use algae for fuel

Make all programs available to all lands in theewstied (income

Protect shorelines by reducing boat wakes

BMPs in

Incentivize tire disposal
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Farmland protection for all land

Measure effectiveness of septic systems — soemiffces, etc. One size may not fit all.
Stabilize erosion channels

Encourage responsible recreation; publicize pubhdings so more people will use the river.
Have our meetings at public landings.

100-foot buffers for homeowners

Funding for septics

Educate homeowners on alternative landscapingjjZertuse

Continue sassafras as priority funding area foecaovops.

Soil testing for homeowners

Stimulus money to correct State Highway erosiorblenms.

D. 3 July 21, 2009, 6:30 pm
SWAP Stakeholder/SRA Annual Meeting Minutes
Turner’'s Creek Pavilion

Kim Kohl, Executive Director, opened, welcoming ttrewd of approximately 110 and provided
a brief history of the Sassafras River Associa(®RA), including highlights of the past 12
months which included hiring staff, purchasing ase#, establishing an office, advocacy efforts,
and securing funding and gathering a Core Tearthiodevelopment of the Sassafras Watershed
Action Plan. The Plan is expected to be complbteBecember 2009 and presented to the
public in early 2010. Kim mentioned that SRA h&eady begun seeking funding to implement
restoration recommendations.

Chesapeake environmentalist and author Tom Hopgokesnext, delivering a message of
optimism through regeneration and restoration. Tecalled Henry David Thoreau’s alarm at
the decline of Concord’s forests in the 19th Cenas a result of human impact through
cultivation. By 1975 those same forests resurged cavered 50% of the land, as agriculture
decreased and conservation increased. Tom prifigdzbaver in its role of creating ponds and
wetlands that increase biodiversity while filterigig and nutrients that would otherwise enter the
waterways. Tom also referenced the impressiveessaaf oyster restoration in the 64 square
mile Lynnhaven River Watershed in Virginia ££000th the size of the Chesapeake Bay's
64,000 square mile watersheldynnhaven’s success has led to the creation oDaac8e oyster
bar in the Little Wicomico River that currently phaces approximately 20% of all the oysters in
Maryland’s waters.

Paul Sturm, biologist with Center for Watershedt€&ton and a key member of the Sassafras
Watershed Action Plan (SWAP) Core Team, preserBag&oration strategies for the Sassafras
which would result in significant reductions ofroigen, phosphorus and sediments. Top
priorities include the upgrade of Galena and Bettes Waste Water Treatment Plants to ENR
(enhanced nutrient reduction), implementation df dénitrifying home owner septics and an
increase of 5,000 acres in cover crop on curretdrads. Stakeholders were receptive to the
strategies and appreciated the comprehensive agprézaul remarked that SRA will continue
working with the Core Team to prioritize and idénfunding opportunities for project
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implementation.

Joanne ThroweAssociate Director of University of Maryland’s @er for Environmental
Finance and SWAP partner, facilitated a short Q &eA4sion. In addition to clarifying SWAP
recommendations, stakeholders addressed indivodunalerns such as failing septics, increased
development and zoning violations at Indian Acres.

John Burke presented an award to SRA co-foundfiest Board President, John Vail. Vail's
four years of service as President were acknowtedgevell as his ongoing commitment to the
organization.

The meeting was adjourned at sunset.
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Sassafras River
Watershed Characterization

In support of the Sassafras Watershed Action Plan

Product of joint partnership between:

Sassafras River Association

Center for Watershed Protection

Cecil County Planning and Zoning

Cecil Soil Conservation District

Delaware Department of Natural Resources and Environmental Control
Kent County Planning, Housing, and Zoning

Kent Soil and Water Conservation District

Maryland Department of the Environment

Maryland Department of Natural Resources

McCrone Inc.

University of Maryland Center for Environmental Science
University of Maryland Environmental Finance Center
University of Maryland SeaGrant Extension

Upper Eastern Shore Tributary Strategy Team
Washington College Center for Environment and Society
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1.0 INTRODUCTION

The Sassafras River watershed is located in the Lower Elk River Basin, with its headwaters in
Delaware and the mouth at the Chesapeake Bay. Its geographic location lies across three
counties: Cecil and Kent Counties in Maryland, and New Castle County in Delaware. The
Sassafras River itself is roughly 20 miles long and the watershed covers approximately 94 square
miles (Map 1). There are two municipalities within the boundaries of the Sassafras Watershed:
Betterton and Galena in Kent County, MD, and one municipality partially within the watershed:
Cecilton in Cecil County, MD (Map 1). The Maryland Department of Natural Resources
(MDNR) as well as the Delaware Department of Natural Resources and Environmental Control
(DNREC), designate watershed codes across each state. Table 1-1 summarizes these codes for
the Sassafras watershed and its respective smaller subwatersheds (Map 1).

Table 1.1 Subwatersheds in the Sassafras River Watershed

Subwatershed Number Subwatershed Name

Delaware Basin 21 Sassafras River
021306100353 Tuners Creek/Lloyds Creek
021306100354 Money Creek
021306100355 Woodland Creek/Dyer Creek
021306100356 Back Creek
021306100357 Swantown Creek
021306100358 Herring Branch

An area rich in history, the Sassafras was sailed by John Smith and his crew in 1607 as a part of
their exploration of the Chesapeake Bay. At this time, “fish were everywhere so plentiful that
Smith and his men jokingly attempted to catch them with frying pans” (Wennerstein 2001, 23).
Smith documented his journey on the Sassafras and on August 1%, 1607, “the party was
surrounded but taken peaceably to the Tockwogh chief’s town” (Barry 2005, 1). The exact
location of this tribe on the Sassafras is unknown, but historical accounts and artifacts show how
humans have been shaping the Sassafras watershed for quite some time.

1.1 Purpose of the Characterization

The intention of this document is to characterize the Sassafras as it is today, using readily
available information to report on the current health and physical components of the watershed.
This characterization is also the first step in devising the Sassafras Watershed Action Plan which
will guide future restoration projects. Specifically, the Watershed Characterization is intended to
meet several objectives:

e Dbriefly summarize the most important or relevant information and issues;

F10|Page



e provide preliminary findings based on this information;
e identify any gaps or discrepancies for further research or analysis;
e suggest opportunities for additional characterization and restoration work; and

e provide a common base of knowledge about the Sassafras River Watershed for local
governments, citizens, businesses and other organizations.

1.2 Identifying Gaps in Information

It is important to identify gaps in available watershed knowledge and gauge the importance of
these gaps. In assessing data gaps, there are three areas into which the information has been
divided.

e Water Quality: water chemistry, biology, physical, pollution sources
e Landscape: land use, soils, wetlands, lands of natural resource value, human population

e Living Resources and Habitat: submerged aquatic vegetation (SAV) abundance, fish species,
sensitive species, invasive species and habitat conservation.

1.3 Additional Work Post the Characterization

The Watershed Characterization is intended to be one starting point that can be updated as
needed. It is part of a framework for a more thorough assessment involving additional input
from various core team members and partners. Several of the items below have either been
completed, are in process, or are considered potential future actions as of December 2009.

Completed:

e A stream corridor assessment, in which Maryland Conservation Corp. personnel physically
walked the streams and catalogued important issues. The training for this section was given
by MDNR and the results are reported in the Appendix Section of the Sassafras Watershed
Action Plan (SWAP).

e A synoptic water quality survey, i.e. a program of water sample analysis that can be used to
focus on local issues like nutrient hot spots, point source discharges or other selected issues.
A synoptic survey was completed in Fall 2006, Spring 2007 and Spring 2009 by MDE.
Findings of the synoptic survey of the streams in the Sassafras River Watershed are also be
reported in the Appendix Section of the SWAP.

e Atidal shoreline assessment where observations were made along the tidal shorelines of the
Sassafras River, noting areas of severe erosion, inadequate buffers and bank characteristics
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such as dilapidated bulk heads and hardened shorelines. This assessment was conducted by
the Sassafras River Association (SRA) and restoration engineers.

e An upland assessment conducted by Center for Watershed Protection which included written
observations of the developed areas of the watershed and potential pollution sources in these
areas.

In process and continuing into the future:
e Input from local citizens
e Self-investigation by Cecil, Kent and New Castle Counties

e Targeted technical assistance and assessment by partner agencies or contractors gathering
additional support data and documentation.

Ultimately SRA will continue to gather relevant data in one location. For the purpose of this
initial characterization the goal was to gather relevant background and physical characteristics of
the watershed as well as information on water quality and land use being sure to identify any
pertinent gaps. There are many documents that will be referenced throughout this report,
however it is important to note that many were written over ten years ago, and changes have
occurred to the landscape, management of natural resources, and overall water quality. Many
indicators that were historically used to assess the health of the Sassafras watershed are
mentioned, but more importance is placed on prioritizing problems in the watershed and
solutions or restoration projects to address those problems.

e Maryland’s 1998 Clean Water Action Plan, Unified Watershed Assessment was written
to prioritize watersheds throughout the state in four categories: Restoration Watersheds,
Preventative Action Watersheds, Protection Watersheds, and Watersheds with
insufficient data. Many different data sets were examined as possible natural resource
indicators that together would determine in which category a certain watershed belonged.
The indicators selected were grouped into four major “clusters” that focused on the key
areas of watershed condition. These groups were: water chemistry, aquatic living
resources, instream physical habitat, and landscape. These were used as the basis for
comparison of the state’s 138 “8-digit” watersheds, although not all watersheds had
enough information to complete each indicator. Once information was collected, each
watershed was prioritized and placed in one of the four categories. The Sassafras River
was put into Category 1 which means in need of Restoration.

e Assessment Report of Delaware’s Chesapeake Basin written in 2001 was the state of
Delaware’s approach, developed by the Department of Natural Resources and
Environmental Control (DNREC) to coordinate between all divisions (air and waste
management, fish and wildlife, parks and recreation, soil and water conservation and
water resources) a comprehensive management plan in protecting Delaware’s
Chesapeake Basin. The Sassafras watershed makes up roughly 20 square miles of the
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Chesapeake Basin in Delaware, and while this assessment does not make individual
watershed based recommendations, it does highlight the major issues contributing to the
Chesapeake Bay from Delaware, and management strategies to address those.

e Total Maximum Daily Load for Phosphorus was written by the Maryland Department of
the Environment (MDE) and was approved by the Environmental Protection Agency
(EPA) in 2002. This document was written to address one of the use impairments on the
Sassafras: nutrients. Because phosphorus was determined through sampling as the
nutrient that limits algal growth, a daily maximum was determined for the input of
phosphorus on the Sassafras.

e Total Maximum Daily Loads for Pholychlorinated Biophenyls (PCB’s) in the Sassafras
River, Oligohaline Segment, drafted by MDE in 2009 and submitted to EPA for
approval. This document addressed the impairment of PCB’s on the Sassafras.

Because restoration is an active evolving process, the Watershed Characterization and the
resulting Watershed Action Plan will be maintained as living documents within an active
evolving restoration process. These documents will need to be updated periodically as new, more
relevant information becomes available and as the watershed is monitored and reassessed.

2.0 WATER QUALITY

Many factors are considered when evaluating the water quality of a given water body.
Acknowledging the affect the landscape, and human interaction or manipulation on the land and
water has on its quality is critical. Assessing the overall water quality of the Sassafras requires a
combination of data collected from past and present monitoring from both the tidal mainstem of
the river and nontidal creeks and streams across the watershed. As well as the investigation of
pollution sources from both on the water and upstream on the land. Modeling is another tool that
watershed scientists can use to estimate fairly accurately where the majority of certain pollutants
are coming from and therefore the total loading into the waterbody.

2.1 Designated Uses and Water Quality Standards

Across the country, every state is required to designate its waterbodies for particular uses, which
are associated with a set of water quality criteria necessary to support that use. In the state of
Maryland there is a Code of Maryland Regulation (COMAR) that cites the various uses for each
specific water body and what standards must be achieved in that waterbody in order to fulfill that
use. The Maryland surface water use designation states that all surface waters of Maryland shall
be protected for water contact recreation, fishing and protection of aquatic life and wildlife
(MDDS, 2008). The Sassafras is designated as a Use 1 and Use Il waterbody. Use | designation
includes waters that are suitable for: water contact sports; play and leisure time activities where
individuals may come in direct contact with the surface water; fishing; the growth and
propagation of fish (other than trout), other aquatic life, and wildlife; agricultural water supply;
and industrial water supply. (MDDS, 2008). Only in its Oligohaline segment (also referred to as
the Sassafras River embayment) it is designated as Use 11 which means support of estuarine and
marine aquatic life and shellfish harvesting (MDDS, 2008).
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Delaware also designates surface water quality standards to the various stream basins across the
state. These standards are separated into different categories of beneficial use of waters of the
state which must be maintained and protected through application of appropriate criteria. The
Sassafras River Basin is designated as an industrial water supply, primary and secondary contact
recreation, fish, aquatic life and wildlife, as well as an agricultural water supply (DNREC, 2008).

2.2 Use Impairments and Restrictions

Some streams or water bodies cannot be used to the full extent envisioned by their designated
use due to some impairment. This is why Section 303(d) of the Federal Clean Water Act
requires states to identify these water bodies in a list called the *303(d) list.” Each identified
impairment may require preparation of a Total Maximum Daily Load (TMDL) to address the
water quality and/or habitat impairment in the affected water body. The TMDL puts a limit on
how much of a certain pollutant a water body can likely tolerate and still meet its designated use.
Maryland’s list of impaired waters cites the Sassafras River as being impaired for nutrients,
sediment, biological impairments (poor or very poor fish and benthic organism populations, and
toxics (PCB’s and fish consumption advisory) (MDE 1996; MDE 2002; MDE 2004; MDE
2008). In addition to these official state impairments, there are issues that affect not only the
health of the river but impair its designated use such as shellfish harvesting restrictions and toxic
algal blooms.

According to the Delaware 2008 Combined Watershed Assessment Report (305 (b)) and
Determination for the Clean Water Act Section 303 (d) List of Waters Needing TMDL’s, the
Sassafras River is impaired for biological and habitat pollution stressors (DNREC, 2008).

2.2.1 Nutrients

The tidal portion of the Sassafras River was listed as impaired by nutrients in the 1996 303(d)
list. The origins of these nutrients were listed as natural and nonpoint sources. This impairment
was given low priority, although a TMDL was submitted in 2001 and approved by the EPA in
2002. According to the April 2002 report Total Maximum Daily Loads of Phosphorus for the
Sassafras River, impairment by both nitrogen and phosphorus contribute to excessive algal
blooms and concentrations of dissolved oxygen below the minimum State standard of 5.0
milligrams per liter (mg/l). The algae and dissolved oxygen problems impair local conditions
preventing designated uses of the Sassafras River (MDE, 2002b).

2.2.2 Sediment

The tidal portion of the Sassafras River is listed for impairment due to sediments on the 1996
303(d) list. The potential sources of these suspended sediments were listed as natural and
nonpoint sources. This impairment was given low priority but was also cited as a problem that
would be addressed in two years. This impairment was later changed to a total suspended solids
(TSS) listing and was moved from Category 5 of the Maryland Integrated Assessment of Water
Quality (waterbody is impaired, does not attain the water quality standard, and a TMDL is
required), to a Category 2 (waterbodies meeting some water quality standards, but with
insufficient data to assess all impairments) in the 2008 Integrated Report (MDE, 2008).
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2.2.3 Biological Impairment

The non-tidal portion of the Sassafras River is listed as impaired for biological degradation or
limitations in the 2004 303(d) list. In selected stream segments statewide, populations of benthic
macroinvertebrates and fish and their associated physical habitat have been assessed by the
Maryland Biological Stream Survey (MBSS). Based on criteria developed for each
physiographic/ecological zone in Maryland, each stream segment is rated as good, fair, poor or
very poor. Ratings of poor and very poor were listed as biological impairment for the first time
in Maryland in the draft 2002 303(d) list of impaired waters. In the Sassafras River watershed,
one stream site appears on the list because of biological impairment. Swantown Creek is listed
based on 2001 sampling of the stream. Refer to section 2.4.3 on Biological Monitoring for a
reference table and the data in reference to the Sassafras River.

The tributaries of the Sassafras River were listed on the Delaware 303 (d) list in 1998 due to
impairments for biology and habitat. The Sassafras was also given a “5” listing which indicates
that a TMDL is needed in order to address the impairment. A target date of 2010 was set for the
Sassafras to complete a TMDL for biological impairment. Refer to section 2.3.4 on Delaware
Monitoring for an explanation of this score and the factors analyzed.

2.2.4 Toxics—PCB’s and Fish Consumption Advisory

MDE monitors and evaluates contaminant levels in fish, shellfish and crabs in Maryland waters.
This monitoring allows MDE to determine whether the specific contaminant levels in these
species are within safe limits for human consumption. One such contaminant which has been
found in the Sassafras is polychlorinated biphenyl, or PCB’s. The tidal portion of the Sassafras
River is listed as impaired for toxic compounds on the 2002 303(d) list. PCB’s are listed for the
cause of this toxic impairment and a TMDL has been drafted by MDE and submitted to EPA for
final approval. PCB’s belong to a family of man-made organic chemicals known as chlorinated
hydrocarbons. They were domestically manufactured from 1929 until their ban in 1979
(USEPA, 2008b).

Although PCB’s are no longer produced in the U.S. their past use and improper disposal has
resulted in elevated levels in the Sassafras. Certain fish, such as channel cat and white perch in
the Sassafras can accumulate this substance to levels which are harmful to human consumption.
Current advisories are the result of contamination due to this past use of PCB’s, and are
summarized in Table 2-1 (MDE, 2009). For more information on the fish consumption advisory
see www.mde.state.md.us/CitizensinfoCenter/FishandShellfish.

Table 2.1 Maryland Department of the Environment 2009 Advisory on Fish

Consumption for Sassafras River Area Recommended Maximum Allowable
Meals Per Year

General .
. . Women Children .
Species Area Population Contaminant
60z meal 30z. meal
80z meal
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Channel PCBs —risk
. Sassafras River 9 6 AVOID driver &
Catfish /el
pesticides
PCBs —risk
White Perch Sassafras River 24 18 14 driver &
pesticides

2.2.5 Shellfish Harvesting Restrictions

Map 2 Designated Use and Use Restrictions, shows that portions of Sassafras River are affected
by shellfish harvesting restrictions. For MDE Designated Use purposes, shellfish include clams,
oysters, and mussels. Tidal waters from the mouth of the river to Ordinary Point are “restricted”
which “means that no harvesting of oysters and clams is allowed at any time.” The remainder of
the river and its tributaries are non-shellfish harvesting waters. This may seem contradictory
considering the Sassafras has a use Il designation, which means support of estuarine and marine
aquatic life and shellfish harvesting. However, the upper Chesapeake Bay is restricted to
shellfish harvesting for “administrative reasons and is not listed. This area is designated as Use
Il waters; however there is insufficient shellfish resource for harvesting due to the fresh water
input from the Susquehanna River. Since there are no oysters or clams to harvest and the NSSP
requirements for sanitary survey is not met, the area is classified as restricted. In order to protect
shellfish waters directly below this area, the shellfish harvesting water designation is a valuable
protective measure” (MDE, 2008).

2.2.6 Toxic Algae Blooms

Algae are a natural and critical part of the Chesapeake Bay Ecosystem. Algae are like any other
land plant in that they photosynthesize, capturing sunlight and converting it to food. They occur
in a size range from tiny microscopic cells floating in the water column (phytoplankton) to large
mats of visible macroalgae that grow on bottom sediments.

Algae may become harmful if they occur in an unnaturally high abundance or if they produce a
toxin. A high abundance of algae can block sunlight to underwater bay grasses, consume oxygen
in the water leading to fish kills, produce surface scum and odors, and interfere with the feeding
of shellfish and other organisms that filter water to obtain their food. Some algal species can
also produce chemicals that are toxic to humans and aquatic life (MDNR, 2008c).

The Sassafras River has consistently been subject to various algal blooms over the years.
MDNR has studied populations of algae on the Sassafras since 1995, and in many instances
Microcystis (a toxic algal species) has been observed. MDNR’s website includes a note that
states “IlIness associated with harmful algal blooms is now a reportable illness so physicians
should be reporting these to local health departments. The MDNR in coordination and
cooperation with the Department of Health and Mental Hygiene (DHMH) and MDE will
continue to monitor algal blooms throughout the state. For up to date information on all of
Maryland's harmful algal blooms and water quality, please visit Eyes on the Bay at
www.eyesonthebay.net” (MDNR, 2008b; MDNR, 2008c).
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The University of Maryland Center for Environmental Science (UMCES) is currently funded by
Maryland Sea Grant until January 2011 to assess algal population on the upper Sassafras and
research environmental conditions that promote the development of nuisance blooms and that
result in the demise of such blooms. Algal blooms in the Sassafras are a product of the
biogeochemical conditions (or abiotic factors of ecosystems such as water, land and air) in the
upper river. However such blooms have also been found to have self-sustaining biological
feedback mechanisms which allow them to survive without additional inputs from their
surrounding environment. High pH is evident when algal blooms remove an excessive amount
of carbon dioxide, and in turn the high pH’s can result in the release of phosphorus that’s bound
to the sediment, back up into the water column. This mechanism may sustain the bloom for
extended periods of time by providing phosphorus for growth. In addition, nitrogen fixation
from some cyanobacteria may also help to sustain high algal biomass by providing nitrogen
(Cornwell, 2009).

The key objectives of the Sea Grant project include 1) a strong spatial/temporal monitoring of
water column and sediment biogeochemical processes at the most HAB-prone site in the
Sassafras River and 2) an effort to understand the mechanisms leading to the excessive growth of
algae. High pH’s have been observed in the upper river and this impact will be explored. In
particular, the objectives will be addressed by a seasonal study of sediment biogeochemistry, pH
effects on benthic nutrient cycling, and pH impacts on algal dynamics in the upper Sassafras
River. Sediment flux experiments in the upper Sassafras River during spring-summer 2009
indicate that P and N stored in sediments can be a source of soluble reactive phosphate (SRP)
and ammonium (NH,") that can help support phytoplankton growth during the summer. Flux
rates were compared before and after the summer “bloom” period: with temperature increase and
cyanobacterial decomposition, the efflux of SRP and NH,4" elevated from sediment into water
column.

According to MDNR data, water column pH was surprisingly high for considerable periods of
2007 and 2008 and elevated pH was observed for a shorter period in 2009. Lab experiment
showed that increases in pH resulted in enhancement of benthic N and P release. The nitrogen
release rate was almost doubled and P release increased by an order of magnitude when pH was
increased from 7 to 9.5. High pH favored P release because pH (>9 or 9.2) increases the
desorption of Fe-P or Al-P in sediment. In addition, pH can directly affect the sediment surface
and convert ammonium (NH,") to ammonia (NH3). The relative increase of NH3 concentration
changes the pore water profile, and promotes nitrogen. Elevated pH inhibited N losses via
dentrification, which is a microbially facilitated process of nitrate reduction that may ultimately
produce gaseous products such as nitrous oxides (N,O) and dinitrogen (N2). This result indicated
that dense phytoplankton blooms, by increasing pH, can facilitate release of nutrients from
shallow water sediments in the upper Sassafras.

Diel elevation of pH by dense blooms may also facilitate daytime N-fixation by cyanobacterial
blooms in water samples, which would add new N derived from atmospheric N, into the system
and help maintain blooms. In co-operation with Dr. Judy O’Neill (UMCES), primary production
(light mediated **C uptake) and nitrogen fixation (acetylene reduction) were measured in order
to investigate the effects of dissolved inorganic carbon (DIC) availability and pH on both
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photosynthesis and N fixation. In the light, CO, uptake by phytoplankton resulted in an increase
of pH from 8 to ~9.6 in the “natural” treatment. Controls were maintained at neutral pH by air
bubbling to provide enough CO, for photosynthesis. We observed dramatic effects on nitrogen
fixation during the light phase of the incubation. In high pH conditions, the N-fixation rate
increased for nine hours, whereas in the low pH treatments, nitrogen fixation decreased
dramatically after 6 hours incubation in the light. Nitrogenase, the enzyme complex performing
nitrogen fixation, is extremely oxygen sensitive. Nitrogen fixation can be inhibited by the O,
evolved through photosynthesis. DIC limitation of photosynthesis (high pH) during dense
blooms may favor increased N-fixation by cyanobacteria, which relieves N-limitation, adds more
N to the ecosystem and helps to perpetuate blooms (Cornwell, 2009).

2.3 Water Quality Monitoring

In order to investigate and determine the impairments observed in the Sassafras watershed,
monitoring of the tidal mainstem as well as all the creeks and streams is necessary. Both
Maryland and Delaware as a part of their statewide natural resource programs are required to
give reports on the state of their rivers. MDNR as part of that requirement have had a long term
monitoring station on the Sassafras River since 1986 sampling once a month various parameters.
MDNR also runs a near to real time continuous monitoring program designed to collect water
quality data while also drawing links between water quality and events such as harmful algal
blooms and fish kills. MDNR is currently in the third year of a shallow water monitoring
program that assesses the same parameters at five sites once per month between April and
October. In the nontidal regions, MDNR has taken benthic and fish samples to monitor the
health of the state’s streams. Delaware has also monitored two locations in the Sassafras as a
component to their Chesapeake Basin Assessment, and the Sassafras River Association has even
been monitoring on a volunteer basis for the past four years. In addition, both the Cecil County
and Kent County Health Departments routinely monitor for bacteria levels in the water at select
community beaches along the shores of the Sassafras River.

2.3.1 Maryland Department of Natural Resources Monitoring in Tidal Waters

There is one long-term monitoring station (ET3.1) in the Sassafras watershed located on the 213
bridge crossing the Sassafras River, in approximately 5 meters of water (Map 3). This station is
monitored once a month throughout the entire year. This long-term ambient water quality
monitoring program, which has data from 1986 to present, assesses nutrients, chlorophyll, total
suspended solids and physical parameters such as pH, salinity, dissolved oxygen, and water
clarity via secchi depth.

Data for this station is assessed in part using a nutrient limitation model, which seasonally
predicts whether algae growth is limited by light (nutrient saturated), nitrogen, or phosphorus.
The model was developed by Tom Fisher and Anne Gustafson of the UMCES Horn Point
Laboratory. Based on data collected between 2005 and 2007 the model predicts that in the
winter months, algae growth at ET3.1 is limited only by light, i.e., nitrogen and phosphorus are
present in abundance. Algae growth in the spring is also primarily light limited, with slight
phosphorus limitation (excess nitrogen). The dynamics shift in the summer months as the
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system becomes nitrogen limited (excess phosphorus) as the available nitrogen is used up by the
growing phytoplankton population. The fall dynamics change again, when the station becomes
primarily light limited again, with partial nitrogen and phosphorus limitation (MDNR, 2009).

Dissolved oxygen (DO) is one parameter measured that has a state standard in both Maryland
and Delaware. 5 mg/L is considered the level at which DO must meet in order to sustain aquatic
life. Falling below 5 mg/L indicates a possible life threat to fish and other organisms. Low DO
can also indicate that there are other factors at play such as high nutrients. At station ET3.1
samples were taken every month from 1986 to 2008, one and a half meter from the surface and
another one meter from the bottom. Dissolved oxygen remained high most months out of the
year with lower levels between June and August each year. In July of 1986-1988 DO reached a
low of 3.7 mg/L and in August of 1991 and 1992 DO was also seen at 3.5 mg/L. These were
lowest historic readings of DO on the Sassafras, and in recent years (since 2003) there have been
no readings below 5 mg/L at the ET3.1 station according to MDNR.

Maryland DNR also has two continuous monitoring stations that operate in near real time 24
hours a day year round. This program is funded in part by a grant from National Oceanic
Atmospheric Administration (NOAA), and has been monitoring water quality since 2006. In
2006 there were two continuous stations: one at Betterton Beach and one at Georgetown Yacht
Basin. In 2007 an additional station was installed at Budd’s Landing and in 2008 the station at
Georgetown Yacht Basin was removed (Map 3). All data for both the long term monitoring
station as well as the continuous monitoring stations in near real time can be viewed by
navigating to the Eyes on the Bay website:
http://mddnr.chespeakebay.net/sim/dataflow_data.cfm#sassafras (MDNR, 2009).

MDNR is currently in the second year of a three year shallow water monitoring program that
assesses the same parameters at five sites once per month between April and October (Shallow
water monitoring program data are not available for June 2008.) Two of the sites are part of the
continuous monitoring project and three sites are part of the data-flow monitoring project (Map
4). In addition to data being collected every four seconds, biologists also stop at 5 stations along
the river and take samples that are later processed for nutrients (nitrogen and phosphorus),
chlorophyll, and total suspended solids. Light penetration is also calculated at these stations.
Currently, the State of Maryland does not have nutrient, chlorophyll, or total suspended solids
standards available for the estuarine waters of the Chesapeake Bay. However some indication of
water quality condition can be obtained for concentrations of total suspended solids (TSS),
chlorophyll-a, dissolved inorganic nitrogen (DIN), and dissolved inorganic phosphorus (PO4),
and water column light through comparisons to the recommended habitat requirements for
submerged aquatic vegetation (SAV) (USEPA-CBP, 2000).

Thirty samples are available for 2008 from the five shallow water monitoring program stations
(no samples were collected in June). In terms of light requirement it is recommended that 13%
of ambient surface light penetrates the water column in order to support the growth and
propagation of SAV. Of those 30 samples, the recommended light requirement of greater than
13% for oligohaline waters (salinity between 0.5 and 5 practical salinity units) was met or
exceeded only four times. The recommended requirement was met three times at the lower most
station (XJH2362) located at the mouth of the river and once at XJI2112, which is the next up-
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river station. These results indicate that water clarity throughout most of the Sassafras River is
inadequate to support the growth and propagation of SAV (MDNR, 2009).

The recommended SAV habitat requirement for sediment of less than 15 mg/L (TSS) was met
for 18 of the 30 samples that were collected. Fewer samples met the requirement in April, May,
and September than other months of the SAV growing season. The TSS requirement was met
for 13 of the 15 samples collected in July, August, and October.

The 2007 chlorophyll concentrations shown in Figure 2.1 indicate that from late July to nearly
mid-October, chlorophyll concentrations far exceeded the SAV habitat requirement of, less than
15 ug/L. This data was recorded with a Yellow Springs Instrument data sonde which was
deployed at Betterton Beach in 2007 (MDNR, 2009).

All but one PO4 sample met the SAV growing season requirement of less than 0.02 mg/L;
however, given the high fluorescence-chlorophyll values observed in the continuous monitoring
data sondes, the PO4 may be low, because PO4 was used in the production of algae.

Current data (as of 2008) from the shallow water monitoring program can also be viewed at
http://mddnr.chesapeakebay.net/sim/dataflow_data.cfm#sassafras.

The available data for the Sassafras River indicates that the system is currently nutrient rich with
poor water clarity, particularly after heavy rain, and has an excess amount of algae. In general,
the SAV habitat requirements are not met. It is anticipated that water quality in the Sassafras
River will improve following the aggressive implementation of best management practices that
target the reduction of nutrients and suspended sediments (MDNR, 2009).
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Figure 2.1 CHLA levels at Betterton Beach in 2007
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2.3.2 TMDL Monitoring

Data was collected by MDE at 20 water quality stations in the Sassafras River and its branches
during 1999 in order to do analysis for the TMDL for Phosphorus (Map 5). Three sets of
samples were collected during seasonal low flow periods in the summer and three high flow
periods in the winter. Problems associated with eutrophication, which is when excess nutrient
input leads to growth of algae and vegetation, were seen more frequently in the summer season
(low flow period) which is when there is typically less stream flow available to flush the system,
higher temperature and more sunlight available for aquatic plant growth including algae. Refer
to the TMDL for more details.

As a follow up for the TMDL, a Nutrient Synoptic Survey was conducted in the Fall of 2006 and
Spring of 2007 for the Sassafras watershed (Map 6). Samples were analyzed for total nitrogen
(TN), total phosphorus (TP), orthophosphate (PO,4) and Nitrate/Nitrite (NO, + NOs). There are
no water quality standards for nutrients in Maryland but for the purpose of this analysis, nitrate
levels above 1 mg/L were considered anthropogenic. Nitrate/Nitrite levels between 3 and 5 mg/L
were considered high and those over 5 mg/L were considered excessive. For phosphates, levels
of 0.01 to 0.015 mg/L were considered high and those above 0.015 mg/L were considered
excessive.

A total of 30 sites were chosen based on access, therefore mainly consisting of road crossings.
Sampling during the spring and fall allows for the capture of high and low flows. Many stations
during the fall of 2006 were dry leading to the gaps in the data string. Mean phosphorus
concentrations for the spring and fall were 0.011 mg/L and 0.001 mg/L respectively.
Nitrate/Nitrite mean concentrations were 4.25 mg/L in the fall of 2006 and 3.99 mg/L in the
spring of 2007. The fall 2006 survey indicated five sites with high orthophosphate levels and ten
sites with elevated nitrate/nitrite levels in the high category. Four sites were deemed high for
orthophosphate during the spring 2007 survey while 14 sites tested high or in excess for
nitrate/nitrite (Spotts, 2009). Refer to figures 2.2 and 2.3 for the varying phosphate and nitrate
levels across the watershed.
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Figure 2.2. Phosphate levels in the Sassafras Watershed
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Figure 2.3. Nitrate Levels in the Sassafras Watershed

In September 2000, fish tissue samples were collected by MDE in the Sassafras River
embayment. Because the total PCB (tPCB) levels in the fish tissue sampled exceeded the state
threshold of 39 ng/g, the Sassafras River was 303 (d) listed as impaired for PCB’s. Beginning in
2006, water column samples were taken throughout the embayment and in 2006 water column
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samples were collected in two nontidal sites of the Sassafras watershed in order to complete a
TMDL for PCB’s. The state of Maryland adopted three separate ambient water quality/water
column criteria for PCB levels: a human health criterion for protection of human health
associated with consumption of PCB contaminated fish, as well as freshwater and salt water
chronic criteria for protection of aquatic life. The tPCB human health criterion is set at 0.64
nanograms/liter (ng/L). This criterion is based on a cancer slope factor, bioconcentration factor,
a lifetime risk level and exposure duration of 70 years and a fish intake of 17.5 g grams/day. A
cancer risk level provides an estimate of the additional incidence of cancer that may be expected
in an exposed population. The Maryland aquatic life freshwater chronic tPCB criterion is 14
ng/L and the saltwater chronic tPCB criterion is 30 ng/L. While none of the total average water
column tPCB concentrations in the Sassafras embayment exceeded the Maryland 30 ng/L,
aquatic life saltwater chronic criterion, all of them exceeded the 0.64 ng/L ambient water quality
and water column human health criterion (MDE 2002). Based upon this information a draft
TMDL for PCB’s in the Sassafras River has been completed by MDE and submitted to EPA for
final approval. This draft summarizes the baselines and allowable annual loads of total PCB’s
and the required load reductions in order to meet the state health criterion. Refer to section 2.4
Total Maximum Daily Loads for additional information.

2.3.3 Maryland DNR Non-Tidal Monitoring

MDNR’s Maryland Biological Stream Survey (MBSS) began in 1993 as a pilot program to study
three select watersheds. In 1994 the program expanded statewide and was the first random
stream sampling program, as its intention was to generate neutral results of stream conditions
from across the state. These streams ranged in size from large river basins to medium sized
watersheds. The Sassafras watershed was one of these to be sampled in 2001 and in 2007.
Samples were taken in Swantown Creek, Woodland Creek, Duffy Creek and Herring Branch.

A non-tidal benthic index of biotic integrity (BIBI) is one score generated from work done by
MBSS sampling. This score is based on species diversity, species composition and productivity.
These parameters are scored and summed to calculate a BIBI for a given site (Map 7). Another
score that is generated from MBSS sampling in non-tidal streams is the non-tidal fish index of
biotic integrity (FIBI). This score is measured much the same as a BIBI, but includes several
different parameters pertaining to fish species, such as: the number of native species, percentage
of dominant species, and if there is a presence of tolerant species, what percentage that is. The
scores for these sites can be seen on Map 8.

Physical habitat is another indicator that was used in Maryland’s Unified Watershed Assessment
and was historically calculated from MBSS sampling (Map 9). The physical habitat index (PHI)
score is based on several different observational measurements such as channel erosion,
alteration, land use, in-stream habitat condition, etc. Habitat measures the quantity and quality
of physical habitat available in the stream for fish and benthic macroinvertebrates and the rate or
degree to which the stream channel may have been altered due to landscape changes.

MDNR’s volunteer monitoring program “Stream Waders” is another non-tidal sampling program
in which BIBI scores are generated to evaluate level of stream health. MBSS protocols are used
in this monitoring program, and results of these tests as well as the MBSS samplings can be
accessed online at http://mddnr.chesapeakebay.net.
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Table 2-2 gives the reference levels for the BIBI, FIBI and PHI scores, which range from “good”
to “very poor.” Table 2-3 shows the MBSS findings for the five sampling locations in the
Sassafras Watershed, and Table 2-4 shows the volunteer monitoring data from 2001. MBSS
scores show mostly poor to fair conditions in the benthic communities. Based on MBSS
sampling and FIBI scores, for the most part, the fish communities ranked “good.”

Table 2.2 Key for MBSS Data

Index of Biotic
Integrity Ranges for Index Very Poor Poor Fair Good
Fish and Benthic | 1.0 (worst) to 5.0 (best) 1.0-1.9 2.0-2.9 3.0-3.9 4.0-5.0
Physical Habitat | 0.0 (worst) to 100 (best) 0.0-11.9 12-41.9 42-71.9 72-100

Table 2.3 MBSS Findings for 2001 and 2007

. Score
Stream Name Station # Fish Benthos Physical
Swantown Creek | SASS-102-R-2001 1.6 3 79.23
Woodland Creek | SASS-104-R-2001 4.3 2.7 64.8
Herring Branch | SASS-205-R-2001 4.3 3.5 65.94
Duffy Creek SASS-120-R-2001 4.3 2.1 68.25
Sassafras River | SASS-105-R-2007 4.0 3.2 (no longer calculated)

Table 2.4 Stream

Station Number Stream Name BIBI Score
357-5-2001 Duffy Creek Poor
357-4-2001 Jacobs Creek Poor
357-3-2001 Jacobs Creek Poor
357-2-2001 Swantown Creek UT Poor
357-1-2001 Mill Pond Creek UT Poor
356-4-2001 Cox Creek Poor
356-3-2001 Cox Creek Poor
356-1-2001 Hall Creek Poor
355-2-2001 Woodland Creek Poor
355-1-2001 Dyer Creek Poor
353-1-2001 Lloyds Creek UT Poor

2.3.4 Delaware DNREC Non-Tidal Monitoring

In Delaware’s 2008 Combined Watershed Assessment Report (305 (b)) and Determination for
the Clean Water Act Section 303 (d) List, watersheds across the state are analyzed under various
parameters and then rated based on the severity of degradation. Two sites were selected in the
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Sassafras portion in Delaware and were visited on two occasions (Map 3). Various factors such
as channel modification, instream habitat, bank stability, bank vegetation type, shading and
riparian zone width were observed and rated on a scale from either zero to 10 for certain
parameters or zero to 20 for others. These scores were calculated and a habitat index was
generated. Benthic samples were also collected and based on the number of organisms and types
found in the sample, a benthic index score was assigned. If this score was less than a 66
(degraded) then the water body was assigned a number “5” which on the Delaware 303 (d) list
means a TMDL is needed. The “5” is essentially an arbitrary number which the state uses to
categorize watersheds (DNREC, 2004). At site 11011, the first sampling scored a 30% in the
biology class, which means “severely degraded,” and scored a 73% which is “good condition.”
However, it is conservatively listed on the 303 (d) for biology as severely degraded because this
was the worst condition observed. The second site 11012 scored a 10% from the one sampling
instance, placing it in the “severely degraded” category. With regards to habitat class scores, site
11011 scored a 92% and 95% in its respective samplings giving it a “good condition” score,
however site 11012 scored a 52%, listing it as severely degraded on the 303 (d) list for habitat.
Due to the severely degraded listings for both sites, the Sassafras River is listed on Delaware’s
303 (d) list for habitat and biological impairments (DNREC 2008).

2.3.5 SRA Water Quality Monitoring

Tidal Monitoring

Water quality testing was conducted three times a year from October 2005 to October 2008 at
the same 20 sites along the tidal mainstem of the Sassafras River (Map 10). Although sampling
protocol and units differed from MDE and MDNR monitoring programs, volunteer results
showed similar results. PO4 was greater than 0.1 parts per million (ppm) approximately 100
percent of the time, with Turbidity less than 40 JTU’s at only 80 out of 200 samples. These
results also indicate that phosphate levels are consistently high, and water clarity is also poor.

Using the volunteer data from 2005-2008, a smaller subset of tidal sites was selected and
monitored once a week from May to October by the Sassafras Riverkeeper. Dissolved oxygen,
pH, salinity, conductivity and temperature were measured at each of the seven sites in half meter
intervals from the bottom of the water column to the top using a hand held Y SI multi-probe
instrument. In addition, two samples were collected at each site: one at the surface and the
second, one meter from the bottom. These samples were brought back to the lab and analyzed
for turbidity using an instrument called a turbidimeter. Much like a colorimeter, a turbidimeter
uses light to determine the amount of suspended solids within a sample. More light reaches the
detector if there are lots of small particles scattering the source beam. The units of turbidity
from a turbidimeter are called Nephelometric Turbidity Units (NTU). Turbidity was also
measured at each site using a secchi disk. Tidal results in terms of water clarity are fairly
consistent to past monitoring results. Sites located farther up river display higher turbidity
readings than those sites located towards the mouth of the river. Dissolved oxygen was
generally higher at the surface of the water column and lower at the bottom at almost every site.
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Non-tidal Monitoring

Beginning in Spring 2009, the SRA volunteer water quality monitoring program extended into
the non-tidal streams of the Sassafras watershed. Volunteers collected samples from 16 sites at
road crossings and bridges, once a month from April to October. Samples were analyzed for
nitrite-nitrate, phosphate, ammonium, pH, copper and dissolved oxygen by using colorimeters
from LaMotte chemical company. A colorimeter is a device that determines the concentration of
a known solute (like phosphate or ammonium) in a given solution by measuring the absorbance
of wavelengths of light by that solution. 2009 data will primarily serve as a first year baseline
from which to direct future restoration efforts or targeted monitoring.

2.3.6 Beach Monitoring

In 2003, Maryland began designating public beaches as high, medium or low priority based on
the risk of disease to swimmers. This was required of all coastal counties in the state as they
were recipients of a federal grant called the BEACH Act grant. The EPA allowed individual
states to select the criteria that would be used to rank the beaches, which in most cases included
“number of users, known pollution sources, past monitoring results, and ‘best professional
judgement”(NRDC, 2008). If a standard is exceeded, the issuance of a beach advisory is
required. The indicator organism for testing has been Enterococcus, or E. Coli. The BEACH
Act required standards for marine waters is 104 enterococcus colony forming units per 100
millimeters (ml) and for freshwater the standard is 235 E. Coli colony forming units per 100 ml.
Table 2-5 lists the years and percent of the samples taken that exceeded these required standards.

Table 2.5 Natural Resource Defense Council’s Annual Report “Testing Our Waters”

from 2005-2009

Year Beach Total Samples Percent Exceedance
2005 Betterton Beach and 21 24%
Public Landing
2005 Greg Neck Beach 18 17%
2005 Kentmore Park Beach 17 6%
2006 Betterton Beach and 14 40%
Public Landing
2007 Gregg Neck Beach 33 18%
2007 Grove Point Camp 18 17%
2008 Grove Point Camp 18 11%

In 2004 Betterton Beach and Public Landing was closed from August 12" to August 29" due to
algae and bacteria. The cause or source of pollution was not identified. In 2006 Betterton Beach
was again closed from June 30" to July 20™ as a result of exceeded bacteria counts. In 2007
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Grove Point Camp was closed from June 8" to June 14™ and in 2008 was closed from August 5"
to August 12" for unknown sources.

2.4 Total Maximum Daily Loads

MDE uses the 303(d) list to determine whether a certain water body needs a Total Maximum
Daily Load (TMDL) written to address a certain pollutant. A TMDL is the total maximum
amount of a given pollutant that a waterbody can have discharged to it while still meeting its
designated uses. TMDLs are established to achieve and maintain water quality standards so that
a waterbody can meet its designated uses. A waterbody may have multiple impairments with
TMDLs to address each; and MDE is responsible for establishing TMDLs for impaired
waterbodies in the state of Maryland. TMDLs include two key components: one, maximum
pollutant load that the water can accept while still allowing the water body to meet its intended
use; and two, allocation of the maximum pollutant load to specific pollutant sources.

As of April 2002, only one approved TMDL for the Sassafras River watershed existed. The
report Total Maximum Daily Loads of Phosphorus for Sassafras River was completed by MDE
in December of 2001 and was approved by US EPA in April 2002. This document addressed the
impairment of nutrients only, establishing a Sassafras River TMDL for Phosphorus. Table 2-6
shows current loads as of 1997 from both point and nonpoint sources in the watershed. Table 2-
7 consists of allocated loadings given by MDE to point sources and nonpoint sources after
TMDL implementation, as well as total pounds and percentage reduction needed in order to meet
those allocated limits for both the point sources and nonpoint sources in the watershed. A
TMDL for PCB’s is currently under development and a public draft has been released for review
as of September 2009. Table 2-8 shows a summary of baseline and allowable annual loads of
total PCB and the required load reductions to meet the Sassafras River’s designated uses.

Table 2.6 Phosphorus and Nitrogen Loading from Point and Non-point sources based

Nutrient Point Sources Non-point Sources Total Loading
(Ibslyr)
Phosphorus 6,824 13,494 20,318
Nitrogen 16,877 176,553 193,430

Table 2.7 TMDL Allocated Loads for Phosphorus and the percent reduction needed to

meet the TMDL allocation

Load Reduction needed | Phosphorus Reduction Needed
Allocation to meet TMDL to meet TMDL
(Ibslyr) %
Phosphorus 13,875 | 6,443 31.7
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Table 2-8 Summary of Baseline and Allowable Annual Loads of tPCB and the Required

Load Reduction

Source Baseline | Baseline | TMDL Load_
(glyear) (%) (g/year) | Reduction
Bottom Sediment (resuspension/diffusion) 4,496.1 45.99 463.2 89.7
Chesapeake Bay (tidal influence) 5,133.2 52.50 390.1 92.4
Atmos. Deposition (to embayment surface) 117.9 1.21 117.9 0.0
Maryland Watershed and Nonpoint
Sources* 25.0 0.26 25.0 0.0
Delaware Upstream 2.6 0.03 2.6 0.0
Nonpoint Sources/Load Allocations 9,774.9 99.97 998.8 89.8
WWTP * 2.0 0.02 2.0 0.0
NPDES Regulated Stormwater™ 0.5 0.01 0.5 0.0
Point Source/Waste Load Allocations* 2.5 0.03 2.5 0.0
MOS 111.3
Total 9,777.3 100 | 1,112.6 88.6

Notes: *These sources were characterized only for the Maryland portion of the watershed. Waste Water Treatment
Plant loads were considered to be de minimis and at this point will not be subject to the traditional waste load

allocation requirements. (TMDL for PCB’s)

2.5 Sources of Pollution

There are two different types of water pollution: Point Source and Non Point Source. Both kinds
of pollution degrade the quality of surface and ground water making them unsafe for drinking,

fishing, swimming and aquatic life.

2.5.1 Point Sources

In 1972, as a component of the Clean Water Act, a permit program, the National Pollutant
Discharge Elimination System (NPDES), was established to control point sources of water
pollution. Point sources are defined as any kind of conveyance such as a pipe or a man-made
ditch that eventually discharges directly into the surface water. Individual homes that are
connected to a municipal system, use a septic system, or do not have a surface discharge, do not
need an NPDES permit; however, industrial, municipal, and other facilities must obtain permits
if their discharges go directly to surface waters (USEPA, 2008). Waste Water Treatment Plants
(WWTP) are an example of a point source pollutant as the discharge from a plant can contribute
nutrients into the water that consume oxygen upon which aquatic life depends for survival.
Industrial point source is another example of a contributor of various forms of pollution. The
NPDES program was created to regulate any type of point source pollution. Table 2-9 lists
NPDES permitted facilities as well as any MDE permitted facility whether it has a surface water,
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groundwater or industrial stormwater discharge (Map 11). Table 2-10 gives the discharge
numbers as well as the effluent limits for the WWTP’s.

Characteristics of permitted discharges (volume, temperature, pollutants, etc.) are tracked by
MDE through the permit system. This information is accessible to the public and can be
obtained from MDE through filing a Public Information Act request www.mde.state.md.us/pia.

Facility Type / Name

MD Permit / NPDES

Receiving Stream / Street /

Permit Description
Betterton Wastewater 01DP0591/ Sassafras River/Third Ave/surface
Treatment Plant municipal discharge for treated
MD0020575 sewage effluent
Galena Wastewater 01DP0528/ Dyer (?reek/_MD Rt.213/surface
Treatment Plant municipal discharge for treated
MD0020605 sewage effluent
Georgetown Yacht 07516024/ Sassafras River/Augustine Herman
Surface Basin, Inc. MDG766024 Highway/general permit
.W ater Sassafras River/Augustine Herman
Discharge Georgetown Yacht 08DP3610/ Highway/surface industrial
Basin, Inc. MD0070033 discharge for painting,
maintenance and ice machines
Indian Acres 07516035/ Back or Dowdel Creek/Knight
Campground MDG766035 Island Rd.
Kent Sand and Gravel 00MMO9896/ Jacobs Creek/Alexander Rd. and
Al der Pi Massey Rd./general permit for a
- exander Pit MDG499896 borrow p|t
Duffy Creek/Sassafras
ISE America. Inc 01DP3134 Rd./groundwater industrial
T discharge for egg processing
lagoon
?/(/(;l:;d Duffy Creek/Cecilton-Warwick
Discharae ISE America, Inc. 01DP2593 Rd./groundwater industrial
g discharge
Sassafras Harbor 01S16124/ Sassafras River/George St./general
i permit for pool -- discharging into
Marina MDG766124

groundwater

F29|Page



Table 2.9 MDE Permits -- Surface and Ground Water Discharge

Facility Type / Name MD Permit / NPDES Receiving Stream / Street /

Permit Description
Skipjack Cove 02516130/ SassafrasI Rlver_/kalpJackI
Yachting Resort Rd../genera permit for pool —
MDG766730 discharge to groundwater
Industrial .
Stormwater David 'IA\N gramble, 02SW1670 Bramble Way/For Asphalt Plant
Discharge '

Waste Water Treatment Plants in the Sassafras watershed are located in Galena and Betterton.
Galena’s plant was built in 1962, and currently receives 60,000 gallons of wastewater per day
and treats it using a lagoon system. Although this system has been used to treat wastewater for
many years, in small communities like Galena it is not capable of matching the pollutant removal
efficiencies provided by new wastewater treatment technologies. Both nitrogen and phosphorus
have caused water quality degradation in the Sassafras River and lagoons do not provide the
environment needed to remove significant amounts of nutrients like nitrogen and phosphorus
from wastewater streams. Betterton’s plant was built in 1969, and although it is permitted to
discharge 200,000 gallons of treated wastewater per day, the plant receives and treats an average
of 12,000 gallons of sewage per day. Raw wastewater is mechanically screened and treated in an
aeration tank and clarifier-digester that is housed in a single tank. While this method has been
maintained for many years, like the lagoon system, it is an outdated facility that is not capable of
removing nitrogen and phosphorus to the extent of enhanced nutrient removal and biological
nitrogen removal systems.

Table 2.10 Discharge and Effluent Limitations for Galena and Betterton WWTP’s

Waste Monthly | Weekly
Water Effluent Loading | Loading X\?::;IZ X\\lliil;% Sampling
Treatmen | Characteristics Rate Rate (m /8 (m /IQ)J Frequency
t Plant (Ibs/d) (Ibs/d) g g
Biochemical One per week — 8
Oxygen Demand | 23 (50) 34 (75) 30 45 P .
hour composite
(BOD)
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Table 2.10 Discharge and Effluent Limitations for Galena and Betterton WWTP’s

Total Suspended One per week — 8
Betterton Solids (TSS) 23 (50) 34.(75) 30 45 hour composite
WWTP Maximum Minimum
14 MPN/100 ml One per week —
Fecal Coliform monthly median Not applicable pGrab
concentration
Total Residual . One per day —
Chlorine Not Applicable Grab
Dissolved . . One per day —
Oxygen Not Applicable 5.0 mg/l at anytime Grab
pH 8.5 6.5 One gerggay B
Flow A maximum of 0.2 million gallons per day Continuously
(mgd) is the permitted effluent amount. recorded
One per week —
BOD 6.8 (15) | 10(23) 30 45 Grab
TSS 20(45) | N/A 90 N/A One per week —
Grab
’?g;{“i’g/'gl';' 1.1 (2.5) 4.7 One per week —
(11/1-4/30) 2.5(5.5) N/A 11.0 N/A Grab
Total One per week —
Phosphorus (TP)
(5/1-10/31) 2.4(5.4) | 3.6(8.1) 10.7 16.1 Grab
Galena Maximum Minimum
WWTP 200 MPN/100 ml One per week —
Fecal Coliform maximum monthly N/A pGrab
log mean
Total Residual One per day —
Chlorine 0.028 mg/l N/A Grab
Dissolved . One per day —
Oxygen N/A 5.0 mg/l at any time Grab
pH 85 6.5 One per 42y -
Flow 0.060 mgd is the permitted effluent amount. Continuously
recorded

2.5.2 Diffuse or Nonpoint Sources

Any source of pollution that does not have a specific origin or conveyance into the surface or
ground water is referred to as a nonpoint source of pollution. Nutrients and sediment are the
most common types of pollution to result from nonpoint sources as they can travel from surfaces
into nearby waters. Rain water that runs off of the land, roads, buildings and any other surface
can pick up nutrients and sediment and carry those pollutants into the surface and ground water.
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Nonpoint pollution is the most difficult type of pollution to address because it does not have an
exact origin. Best management practices for land use and land cover are the most effective ways
of addressing this type of pollution, but are difficult to implement and enforce. Some facilities
are permitted for industrial stormwater pollution (refer to Table 2-9). These facilities are
required to install best management practices to prevent pollution to nearby surface and ground
water due to stormwater runoff.

Another type of nonpoint source pollution is atmospheric deposition, which occurs when
pollutants are transferred from the air to the earth's surface through rain, snow, or absorption of
pollutant particles from gas form into the water. Ground water contamination from failing septic
systems serve as yet another nonpoint pollution source that makes significant nutrient
contributions to the overall system.

Woodland Gullies

Woodland Gullies are a natural landform feature common to the Sassafras River. These gullies
are difficult to access as they are located predominantly in upper tributaries of the River in
intermittent areas that do not always have perennially flowing streams. However, in storm
events these areas experience the effects of heavy water exposure; which eventually sends
sediment and its binding nutrients down to non-tidal streams. These gullies form in wooded
ravines that head cut once meeting other land use forms such as agricultural fields, impervious
surfaces, or areas generally affected by human development. The erosion coupled with
stormwater runoff, creates large plumes where sediment collects and severely clouds sections of
the River. This large contributor of sediment to the River serves as a difficult problem to assess
due to the inaccessibility and large cliffs. Mapping out the presence and persistence of these
woodland gullies should be taken into consideration in order to develop a definition of the
Sassafras watershed. Observing aerial photographs during the leaf off season as well as
topographic maps could be a way of identifying some of these areas. Anecdotal accounts could
also serve as a source of information to locate problem areas. Once these areas are flagged, they
can be ground truthed to validate the severity of the problem and assess the possible solutions.
The issue of headcutting erosion can be reduced through the installation of drop structures and
Kent and Cecil Soil Conservation Districts should be consulted for potential project areas and
solutions for headcutting erosion.

Shoreline Erosion

Erosion of shorelines can be a significant source of pollution as sediment and soil break off and
enter into the water column. Erosion can occur from many different sources such as critical area
development or destruction, major storm events and wakes from recreational boating. As
discussed earlier, nutrients cling to soil particles and travel with sediment as it runs off the land
and into the water. Shoreline erosion inadvertently results in pollution of sediment and nutrients
into local waterbodies. In 1998, Kent County implemented a living shorelines policy which
prioritizes the implementation of nonstructural shoreline protection based on very specific
criteria. Structural measures are permitted only in areas where nonstructural practices are
impractical or ineffective. Resources are available to all county residents through MD Coastal
Zone Management and Resources Conservation and Development (a branch of NRCS). In 2000,
MDNR put together the Erosion Task Force Report, which identified and analyzed areas that
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were highly susceptible to shoreline erosion, and recommended strategies to manage them.
Since the Erosion Task Force Report was written, DNR has worked to improve the state’s ability
to predict areas that are at a higher risk of shoreline erosion. This is possible by examining
historic erosion rates as well as the effects of land use and sea level rise. Table 2-11 gives a
summary of Kent and Cecil County since those are the two Maryland counties with tidal
shorelines in the Sassafras River Watershed. Using Maryland Geological Survey Maps historic
shoreline changes from 1895 to 2004 can be tracked. Map 21 shows changes in the shoreline of
Lloyd’s Creek, a tributary near the mouth of the Sassafras River on the Kent County side.
Through further examination of these maps, calculation of acreage or miles of shoreline lost to
erosion is possible, as well as the total volume of sediment pollution to the Sassafras River from
the shoreline erosion.

Table 2.11 Cecil and Kent County Shore Erosion Rate Summary

Erosion Rate
Total
Total Eroding 0to 2 feet/ 2to4feet/ | 4 or more feet
County Shoreline | Shoreline year year |/ year
(miles)
Cecil 200 44 (22%) 39 5 0
Kent 268 78 (29%) 64 12 2

Source:2000 Shoreline Erosion Task Force Final Report

Septic Systems

Twenty percent of property owners in Maryland use septic systems for treatment of their
wastewater. The average person contributes approximately 9.5 Ibs of nitrogen each year to the
groundwater through septic use. In Maryland there are over 51,000 properties in the critical
area, which is the land within 1000 feet of tidal waters (Map 12). Using spatial data from
Maryland Department of the Environment which identifies points on a map of every septic
system in the state, the number of septics in the Sassafras was calculated. In the Sassafras River
watershed there are approximately 1718 homes that use septics as their source for wastewater
treatment. Approximately 824 of these homes are located in the critical area. In addition to
individual on site homeowner septic systems, the Sassafras watershed has community shared
septic systems. Nine of these are located at a campground in Earlville, MD in Cecil County
called Indian Acres. On the campground there are approximately 2150 parcels: roughly 1700
privately owned and 450 owned by the management company that maintains the property. At
the individual campsites, residents have holding tanks where waste and grey water is collected.
When these tanks are full, they are pumped out and the waste is transported to one of nine large
community septics, where the waste settles out in the larger drain field. This campground was
originally established as a part time residency but over the years, more residents began living at
the campground on a full time basis. The infrastructure for handling waste was not adequately
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upgraded to account for this increase in waste flow and septic usage. Another community septic
system is located at a Girl Scout Camp also in Earlville, MD in Cecil County. These shared
septics are used seasonally and by hundreds of people at a time (URS Corporation, 2004).

It is estimated that almost 80 percent of nitrogen from conventional septic systems reach a local
waterways (Boris, 2009). Septic systems along the water are not the only problem as all septic
systems discharge some nitrogen to groundwater. While some of this groundwater is consumed
as drinking water, much of the groundwater is eventually discharge to surface waters. This
means that ALL septic systems are contributors of nitrogen pollution to the Sassafras River.
State funding is available to Maryland Residents who are interested in upgrading their septics to
a system the removes nitrogen before discharging to groundwater. In 1998, Kent County
implemented a nitrogen removing septic system requirement on all septic systems which require
buffer variances (Moredock, 2009). In 2006, both Kent and Cecil Counties began implementing
a local Bay Restoration Fund Program which assists property owners to install a nitrogen
removing/best available technology component to their existing systems or to defer that cost in a
case of complete replacement systems (Boris, 2009).

Water Resource Based Industry

In the Sassafras River watershed there are seven marinas and two boat yards. The predominance
of these water based businesses draws a large recreational boating community in the summer
season. This boating population serves as a potential source of pollution as some boaters are not
aware of certain best management practices (BMPs) while recreating on the river. For example,
discharges of sewage from boats compromises water quality since various nutrients and
pathogens are released in the sewage. This contributes to the Sassafras River’s identified
impairment of nutrients. However, there are opportunities for the boating population to
participate in BMPs through pumping out boat sewage at a pump out station versus dumping
sewage overboard. The Clean Marina program is another way for marina owners to be certified
in voluntary maintenance of their facilities in order to manage water resources more consciously.
This can help to promote an environmental ethic and stewardship among boaters in the
watershed. Table 2-12 shows all Clean Marinas, Clean Marina Pledges, as well as pumpout
facilities on the Sassafras River. According to individual correspondence with marina owners on
the Sassafras River, there are approximately 1,800 boat slips occupied at various times
throughout the year. All marinas on the Sassafras River are using individual septic systems,
which in the summer months can experience a surge in use from boat slip occupants.

Table 2.12 Clean Marinas, Clean Marina Pledges, and Pump-out Facilities

Marina Certified Clean Clean Marina Pump out Available
Marina Pledges
Duffy Creek Marina X X
Georgetown Yacht X (3/3/03)
Basin
Gregg Neck Marina
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Sailing Associates X (4/24/03) X
Marina

Sassafras Harbor X (1/26/99) X
Marina
Skipjack Cove X X

Yachting Resort

Granary Marina

Source: http://www.dnr.state.md.us/boating/cleanmarina/cleanmarinas.html

2.5.3 External Nonpoint Sources

A United State Environmental Protection Agency study from 1982 stated that “nutrients and
suspended solids (SS) entering the Chesapeake Bay from the Susquehanna River Basin
contribute to nutrient enrichment problems in the Bay.” A USGS water resource investigation
report from 1995 stated that the Susquehanna River contributed nearly 50% of the freshwater
discharge to the Chesapeake Bay in a year of normal or average streamflow. However, the river
also transported the greatest amount of nutrients, at approximately 66% of the nitrogen, 40% of
the phosphorus and 25% of the sediment loads from all non-tidal areas in the Chesapeake Bay
Basin (Langland, 1997).

An additional study was conducted through a partnership with the Pennsylvania Department of
Environmental Protection, USEPA, and the Susquehanna River Basin Commission, at twelve
sites from 1984 to 1989 to quantify nutrient and SS transported to the Bay. In 1990 this was
reduced to five sites, and in 1994 one more long term monitoring site was added. As a part of
the Chesapeake Bay Program’s Non-tidal Water Quality Monitoring Network, 13 sites were
added in 2004, and in 2005 four more sites were added. This project involves monitoring efforts
conducted by all six Bay states in order to create a uniform monitoring network for the entire
Bay watershed.

In 2007, a report using this long term data was conducted by the Susquehanna River Basin
Commission in cooperation with Pennsylvania Department of Environmental Protection, Bureau
of Water Quality Protection, and Division of Conservation Districts and Nutrient Management,
to present basic information on annual and seasonal loads and yields of nutrients and SS
measured during 2007 and compare these to the long term mean (LTM) from 1985 to 2007.
There was below average rainfall (except in January, March, April and December) that led to a
below average LTM annual flows. But a connection between nutrient loads and flow showed
that total nitrogen (TN) and suspended sediments (SS) were below the LTM. The report also
documented that despite the decrease in TN and SS loads, there was a dramatic increase in Total
Phosphorus (TP), and Dissolved orthophosphate (DOP), indicating the DOP may be the nutrient
of most concern or in need of additional attention and management (McGonigal, 2008).

The Susquehanna could be a significant nutrient source, especially for the lower portion of the

river toward the mouth. “In such a case, load reductions from the Susquehanna, as part of the
Chesapeake Bay Agreement, could have a significant positive effect on the Sassafras River
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quality” (MDE, 2002b 25). Tom Fisher (2009) from University of Maryland Center for
Environmental Science, remarked that “quality near the mouth of the Sassafras has to be strongly
influenced by Susquehanna River discharge due to tidal exchange and the large difference in
basin sizes. Nonetheless, the net flow is out of the Sassafras, and water quality in the upper
Sassafras (upstream of the mouth) will be largely determined by local inputs.”

2.6 Groundwater and Water Supply

The sole source of domestic water supply in the Sassafras River Watershed is ground water.
Surface water is used for irrigation and livestock watering only. Ground water in this area
comes from a series of aquifer layers that are formed by sand and gravel deposits. The aquifers
are separated by confining beds that are composed of clay and silt. This aquifer system can be
visualized as a “tilted layer cake” that gets deeper to the southeast, and rests on a “basement”
surface composed of crystalline bedrock (Drummond, 2008). From shallow to deep, the aquifers
in the Sassafras area are the Columbia, Aquia, Monmouth, Magothy, Patapsco, and Patuxent
aquifers. Generally, the shallowest aquifer in a given area is used for smaller water supplies,
whereas larger supplies (like industries and public suppliers) go to deeper aquifers (Drummond,
2008).

The layers of sediment underlying the watershed, contain plenty of water for wells, although a
groundwater study will be necessary in order to confirm this. However, in some wells the water
is hard and in others there are problems with contamination from nearby septic systems. A
characteristic on the Sassafras is older homes with outdated, shallow and either hand dug or
driven wells. New wells are drilled to anywhere between 60 and 200 feet. Homes with failing
septics, serve as a source of pollution to groundwater sources, as nitrogen and other
contaminants are no longer filtered (Kent County, 2008b). Well testing would be beneficial to
determine possible contamination sites from septics, and whether this is affecting drinking water
quality.

Various state and federal agencies are in the process of developing a Science Plan for a
Comprehensive Regional Assessment of the Atlantic Coastal Plain Aquifer System in Maryland
(Aquifer Assessment Plan). The Aquifer Assessment Plan addresses the Coastal Plain area which
includes most of Southern Maryland, nearly all of the Eastern Shore (including all of Kent
County), all of Delaware south of Wilmington, and the northeast corner of Virginia. The Aquifer
Assessment Plan will address significant declines in water levels and water-quality problems in
parts of the aquifer system that may be exacerbated by increased withdrawals. When the
assessment is completed, Kent County will incorporate applicable parts of the assessment into its
Plan (Kent County, 2008b).

In the Sassafras River watershed there are three municipalities which operate community water
supply systems to homes within those municipalities. All other homes obtain water from their
own wells. In addition to the municipalities there are many other permits for water appropriation
in the watershed. Some of these are for irrigation of crop fields, chicken and cattle watering, and
commercial purposes such as marinas, restaurants, sand and gravel operations and nurseries.
Table 2-13 gives the average annual use of each category of water appropriation, and the allotted
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annual use from MDE. Figure 2.4 shows the percentage of each type of water use in the
Sassafras Watershed.

Table 2.13 MDE permitted water appropriation

Maximum Annual Use Average Annual Use
Type of Use
(gallons) (gallons)
Irrigation and Cattle/Poultry 10,596,000 3,003,500
Residential 3,946,800 399,700
Commercial and Industrial 1,906,200 860,800

Source: Gary Kelman from MDE Water Management Administration 20009.

Average Annual Water Appropriation

Commercial and
Industrial Use

20% Irrigation and
(s

Cattle/Poultry
Use
70%

Residential Use
10%

Figure 2.4 Average Annual Water Appropriation in the Sassafras Watershed
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3.0 LANDSCAPE

A watershed is the area of land where all of the water that is under it or drains off of it goes into
the same river system. As explorer, John Wesley Powell expressed, a watershed is: "that area of
land, a bounded hydrologic system, within which all living things are inextricably linked by their
common water course and where, as humans settled, simple logic demanded that they become
part of a community.” (EPA, 2008c).

What this means is that drop by drop, all water, from streams, creeks, groundwater, or channeled
from the soil, eventually makes its way to a larger river, in this case the Sassafras River. Water is
a universal solvent, and is affected by everything that comes into contact with it. The most
important aspect to remember is that even if someone is not living on the water, he or she is
living in a watershed and everything that is done on the land affects the water quality in its given
watershed.

A watershed landscape type and how land is used within a watershed can affect water quality.
Either by riparian zones, soils, and vegetative cover, water quality is affected. In order to gauge
the affects of land on water quality, there are a series of indicators used to identify and assess
landscape conditions that affect overall watershed health.

3.1 Land Use and Landscape

Figure 3-1 shows land use summaries from 2002 Maryland and Delaware Departments of
Planning data. If surface water is included in land use percentages, then approximately 57% of
the land use is agriculture. A quarter of the landscape is forest, and 4% is developed (residential
or commercial) land. Table 3-1 shows land use by subwatershed, and Map 13 outlines each of
these land use areas in the watershed.

Wetland

Developed
1%

4%

Water ____—— ——4
14%

Forest

24% Agriculture

57%

Figure 3.1 Land use in the Sassafras Watershed
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Table 3.1 2002 Maryland and Delaware Departments of Planning Land Use Data

Agricultur el Water Total
Subwatershed g Forest | Developed | Wetland only only
e acres
(acres) | (acres)
(acres)
0,
(%) %)

Lloyd’s /Turners 0 0 0 0 9471 3375
Creek 45% 23% 4% 2% (74%) (26%) 12846

Money Creek 0 0 0 0 2299 1869
23% 25% 3% 4% (55%) (45%) 4168

Woodland/Dyer 0 0 0 0 8638 1078
62% 23% 3% 1% (89%) (11%) 9716

Back Creek 0 0 0 0 7136 1349
55% 23% 5% 1% (84%) (16%) 8485

Swantown/Jacob 0 0 0 0 15047 867
s Creek 64% 22% 7% 0.5% (93%) (79%) 15914

Herring Branch 0 0 0 0 11010 5
70% 27% 3% 0.3% (99%) (1%) 11015

Total Watershed 53701 8443
(86%) | (14%) | 02144

Acknowledging the methods of determining land use percentages is important as some of these
numbers can contradict other sources. When Maryland Department of Planning calculates land
use, the numbers are based on a level two United States Geological Survey classification
scheme. These schemes are developed from high altitude aerial photography and satellite
imagery, and where possible Property View information at a scale of 1:63,360. This is
considered a more generalized data set and differing pockets of data are often combined with a
larger surrounding land use. (MDP, 2002).

3.1.1 Agricultural Significance

Recognizing the predominantly agricultural land use in the Sassafras Watershed is important in
its characterization. More than half of watershed area is comprised of a working landscape
which connects the people who live in the watershed directly to the land. Since Europeans first
settled on the Eastern Shore of the Chesapeake, this region has been agricultural based. From
tobacco production to potatoes and corn, agriculture has changed and shaped the identity of the
watershed. Agricultural practices of the first colonists did not address problems of erosion and
sedimentation. There were many historic problems with flooding and soil loss. But between
1750 and 1820 there was a transition in farming methods that revolutionized the way agriculture
affected the landscape. Crop rotation was introduced as a way to replenish the soil, and the shift
from deep plowing to conservation tillage helped prevent soil loss and movement.

Today agriculture types in both Kent and Cecil County are comprised predominantly of row
crops: corn, soy beans and wheat. There are various animal operations such as dairy, horses and
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poultry, as well as nurseries (tree and shrub). The agricultural types in the New Castle County
portion of the Sassafras landscape consists of primarily the same as those in Kent and Cecil:
corn, soy beans and wheat. Best Management Practices (BMP’s) with regards to agriculture
have come even farther in technology and practice. Nutrient Management Plans (NMP) for
example, are required by both the state and federal government for all farms. The purpose of
NMPs is to conserve the use of fertilizer and regulate its application, as to prevent excess
fertilizer from absorbing into groundwater or running off to nearby surface water. In 1997
Governor Paris Glendening of Maryland appointed an action commission to study events
surrounding Pfiesteria outbreaks on the Lower Eastern Shore, and then recommend policy
actions to the Governor. Pfiesteria piscicida, a tiny marine organism identified in the last decade
in estuaries in North Carolina and Delaware and in the Chesapeake Bay and its tributaries, has
been blamed for killing fish and causing health problems in humans. A consensus by a group of
agricultural scientists concluded that dissolved phosphorus in runoff increased at excessive
levels of soil test phosphorus even when erosion was minimal. The main focus of the
commission’s report placed emphasis on phosphorus in nutrient management planning. On
January 21, 1998, the Governor introduced the Water Quality Improvement Act of 1998 in the
Senate, which included mandatory nitrogen and phosphorus based nutrient management plans to
be developed by 2000 and implemented by 2002. The bill was amended by the Senate and
passed with the requirements that all farm have nitrogen based plans by 2003 and nitrogen and
phosphorus based plans by 2006 (University of Maryland, 2009). Other active BMP’s in the
Sassafras Watershed include conservation tillage, cover crops, grassed waterways, agricultural
waste storage, filter strips, and vegetation buffers. Definitions of some of these can be found on
EPA’s website http://www.chesapeakebay.net/agriculture.aspx?menuitem=14745 as well the
soil conservation district offices in Kent, Cecil and New Castle counties. For cover crops, in the
Cecil County portion of the Sassafras Watershed, the total acre in traditional non manure is
1735.8, manure is 135.2, and commodity is 1291.03. In the Kent County portion of the
Sassafras, the total acre in traditional non manure is 2,892, manure is 193.6 and commodity is
1377.6 (Littleton-Bradley, 2009).

3.1.2 The Zoning Approach

Although zoning ordinances are considered living documents, it is imperative to monitor
changes as they have implications for water quality. Each county in the watershed has its own
unique approach to zoning and should be considered when targeting areas for restoration or
protection.

Kent County, Maryland

The Land Use Ordinance for Kent County, Maryland serves to provide a unified, comprehensive
approach to regulations that affect land use including Zoning, Subdivision, Forest Conservation,
Floodplain Management, Sediment and Erosion Control, Stormwater management and the
Chesapeake Bay Critical Area. The purpose of the Ordinance is to implement the Kent County
Comprehensive Plan and to promote the health, safety, general welfare, and prosperity of the
present and future inhabitants of Kent County by: giving effect to policies and proposals of the
Kent County Comprehensive plan; reducing financial burdens imposed on the community by
preventing unwise land use that requires costly infrastructure, harms existing communities , or is
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in areas of natural hazards such as floodplains, shoreline cliffs, steep slopes, and areas subject to
erosion; minimizing damage to public and private property; providing for the preservation and
enhancement of the attractiveness of Kent County through good design and arrangement, and the
provision of adequate public utilities, open space, services, and facilities; enhancing the
County’s employment base; protecting and preserving Kent County’s agricultural industry and
the prime agricultural soils essential to the conduct of this industry; providing efficiency in the
process of development; protecting Kent County’s significant historic structures and areas from
destruction or encroachment; protecting the biological and environmental quality of Kent
County, including forest, water quality, habitat and wetlands; reducing the effects of land use on
land erosion or stream channel erosion; dividing the territory of Kent County, into zoning
districts; governing the use of the land and the intensity of such use, including bulk and height.
The purposes of the Floodplain Management provisions are to provide public awareness for
flooding prevention; to protect individuals from unknowingly buying land and structures subject
to flood hazard; and to encourage appropriate construction practices in order to prevent or
minimize future flood damage. The purposes of the Stormwater Management provisions are to
reduce local flooding, to control adverse impacts associated with increased stormwater; and to
improve or substantially maintain after development the pre-development runoff characteristics
of the site (Kent County, 2008a).

Cecil County, Maryland

The Cecil County zoning Ordinance serves to promote the orderly development of Cecil County,
Maryland, in accordance with the Cecil County Comprehensive Plan. The objective is to
provide the means to implement the Comprehensive Plan of Cecil County with the following
purpose: to make the most appropriate and balanced use of land throughout the County to the
extent that both economic development and the conservation of natural resources and the
environment is encouraged; to preserve the character and appearance of neighborhoods and to
maintain property values generally throughout the County; to preserve the agricultural economy
of the County by discouraging conversion of cropland, pastureland, and woodlands to urbans
uses, and to maintain farming activities without interference from other land uses; to conserve
natural resources; to secure safety from fire, panic, flood, and other dangers; to minimize traffic
congestion on streets and roads, and to provide adequate off-street parking and loading facilities’
to provide adequate light, air, and open space, to insure adequate recreation opportunities, and to
provide convenience of access to property; to concentrate development in areas suitable for
growth as designated in the Cecil County Comprehensive Plan, as amended; to create and
preserve an environment conducive to healthful and safe living conditions’ to make adequate
provision for transportation, water and sewer, schools, police and fire protection, and other
public facilities, and to economize on the costs of such public facilities by a careful phasing of
development with efficient provision of public improvements; to regulate the intensity of land
use; to fix reasonable standards to which structures and uses shall conform; and to prohibit uses
and structures incompatible with the character of development of the permitted uses within
specified zones; to protect sensitive areas, to control erosion of the land and to protect the waters
in and adjacent to the County from excessive sedimentation and from pollution by pesticides,
fertilizers, and liquid or solid effluent; to define the powers and duties of administrative officials
and bodies in the administration and enforcement of this Ordinance, to establish penalties for
violations and to provide for amendments; to protect environmentally sensitive areas from
unnecessary disturbance (Cecil County, 2008).
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New Castle County, Delaware

The New Castle County Unified Development Code (UDC) establishes standards, procedures
and requirements, consistent with the Comprehensive Development Plan which regulates and
controls the planning and subdivision of lands; the use bulk design and location of land and
building; the creation and administration of zoning districts and the general develop of real estate
in the unincorporated areas of New Castle County, Delaware. The UDC protects the interests of
current and future residents and neighbors from potential adverse impacts of land use. The code
is intended to promote and protect the health, safety, prosperity, convenience, general welfare
and quality of life for all present and future citizens of the County.

In additional to preservation of lifestyles, encouragement of desirable growth and employment,
maintenance of public facilities and services, orderly growth and development and adequate
affordable housing; the UDC strives to protect the natural resource base of the County and to
assure long-term economic viability and welfare of the County. The code is intended to: control
density, open space and regulate the disturbance of natural features to protect the watershed and
surface water resources; protect life and property by mitigating against the hazards of flooding,
stormwater accumulation, runoff or destabilization of soils; avoid or lessen erosion hazards;
preserve and protect areas with limited development potential due to topography, hydrology,
soils or other natural conditions a habitats for wildlife; preservation of archeological, historic and
architectural sites; prevention against the destruction or impairment of the floodplains which
adversely aft the public health, safety and general welfare (NCCDP, 2002).

3.1.3 Impervious Surface

Impervious surface refers to anything that blocks rainwater from naturally seeping into the
ground. This includes roads, parking lots, roofs, sidewalks, driveways, decks or other
construction. Lot coverage and impervious surface allow stormwater runoff to flow at an
accelerated pace because it usually directs it downward towards the nearest stream or waterway.
Less water is able to infiltrate into the soil and more water is directly entering the stream before
naturally filtering through vegetation. Watersheds that have relatively little impervious surface
usually have better water quality in local streams than watersheds with greater urbanization or
development. This is because storm water runoff from lot coverage and impervious surfaces is a
non-point source of pollution that can input chemicals, nutrients, sediment and contribute to
erosion of streambanks.

Table 3-2, Upstream Impervious Cover Thresholds, shows the relationship between impervious
surface and stream quality. These thresholds are determined by the Maryland Biological Stream
Survey and are based on extensive biological monitoring.

Table 3.2 Upstream Impervious Cover Thresholds

Percent
Impervious Affects on Stream Quality
Cover
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Imperviousness is relatively insignificant compared to other
<2% factors affecting habitat quality. In cold-water habitats, brook
trout may be found.

Negative impacts to stream health begin. Brook trout are never
>2% found in streams with watershed imperviousness above this
threshold.

Stream health is never rated good, based on a combined fish and

0,
> 15% benthic macroinvertebrate Index of Biotic Integrity.

Only hardy, pollution-tolerant fish, macroinvertebrates,
>25% amphibians and reptiles can thrive, while more pollution-
sensitive species are eliminated.

Source: Maryland DNR

Based on land use data from the 1998 Unified Watershed Assessment, impervious surface made
up 1.2% of the watershed. More recent legislation passed by the Critical Area Commission
changed the way local jurisdictions in the state of Maryland calculated impervious surfaces. In
July 2008, for properties located within the Critical Area, lot coverage limits have been
established replacing previously determined impervious surface requirements. The limits remain
similar; however, the calculation of lot coverage has been significantly altered (Moredock,
2009). By digitizing high resolution aerial photos from 2007, GIS students from Washington
College were able to capture and detail out all the most recent impervious surfaces in the
watershed (Map 14). According to these calculations there is a total of 1195.5 acres of
impervious surface which makes up 2.2% of the land area in the Sassafras watershed. Any
impacts from impervious surface that might affect water quality are concentrated in and
surrounding the municipalities of Galena, Betterton and Cecilton. Not only town centers, but
neighborhoods, marinas and major roads are included in the assessment of impervious surfaces
in the Sassafras. These concentrations may be appropriate sites for stormwater management
retrofits including bioretention, rain gardens, rain barrels and other filtering measures.

3.1.4 Buffered Waterways

The presence of vegetation along tidal waterways and streams is essential to the health and
function of habitat. Vegetation provides shade which helps keep water temperature lower, the
roots of tress and grasses help to stabilize banks, and serve as a source of food for wildlife. In
most places where there is a loss or reduction in stream buffer, there is also a degradation of
stream habitat. Therefore, a strategy to improve stream habitat and health is to replace and
enhance stream buffers. McCrone, Inc. analyzed the stream buffer totals in the watershed, using
current land use data and imagery. Analyzing a stream layer from the Maryland and Delaware
State Highway Administrations, the 1000 foot area bordering all “blue line streams” was
considered. This included both the tidal and non-tidal stream portions of the watershed
including and extending beyond the critical areas. The areas located beyond the critical area in
the non-tidal streams although smaller in size, are crucial to the biological integrity of the
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watershed. This 1000 foot area was then analyzed for any type of natural vegetation that had not
been heavily isolated by development. Any area with this vegetation buffer that comprised of at
least 50 feet was counted in the vegetated acreage totals. Refer to Table 3-3.

The critical area refers to the 1000 foot buffer between tidal segments of a waterway and its
upland land use (agricultural, residential, etc.). Any area with a vegetation buffer that comprised
of at least 50 feet was counted as critical area buffer and this came to a total of 6,024 acres. Map
15 highlights the critical area, and Map 18 shows all vegetation buffers present in the entire
watershed whether along tidal portions or in the 1000 foot area bordering the blue line streams
(non-tidal waters).

Table 3.3 Buffered Streams

(0)
Acres in this area | Acres Vegetated % of total acres
vegetated
Critical Area 11,567 5,663 49%
Non-t.lq::ll Streams outside of 16,369 4,484 27%
the critical area
Watershed Totals 17,236 10,147 76%

3.2 Lands with Significant Natural Resource Value

3.2.1 Green Infrastructure

The state of Maryland’s Department of Natural Resources has mapped greenways across the
state which identifies a network of ecologically important lands. These hubs and linking
corridors of greenways are called “Green Infrastructure;” and must contain one of the following:

e Large blocks of contiguous interior forest (containing at least 250 acres, plus a transition
one of 300 feet) ;

e Large wetland complexes, with at least 250 acres of unmodified wetlands;

e Important animal and plant habitats of at least 100 acres, including rare, threatened, and
endangered species locations; unique ecological communities; and migratory bird
habitats;

e Relatively pristine stream and river segments (which, when considered with adjacent
forests and wetlands, are at least 100 acres) that support trout, mussels, and other
sensitive aquatic organisms.

Existing protected natural resource lands contain one or more of the above (for example, state

parks and forests, National Wildlife Refuges, locally owned reservoir properties, major stream
valley parks, and Nature Conservancy preserves). Green Infrastructure is important to protect as
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it provides a “natural support system” cleaning the air, filtering water, storing and cycling
nutrients, conserving soils, regulating climate, and protecting sensitive areas from storm damage.
Many municipalities such as Betterton have designated Green Belts in accordance with state
Green Infrastructure maps. These Green Belts are meant to act as green growth boundaries
(MDNR, 2006).

There are various programs that aim to protect green infrastructure hubs. These include Rural
Legacy, Program Open Space, and Conservation Easement among many others. Ultimately any
agricultural land that is well managed in terms of nutrient balances and minimized sediment and
nutrient loss should be considered as part of the green infrastructure of the Sassafras watershed.
Map 17, Green Infrastructure, shows that there are 13 Green Infrastructure hubs identified in the
Sassafras River watershed.

3.2.2 Large Forest Blocks

Large forest blocks differ from green infrastructure in that green infrastructure must cover at
least 250 adjoining acres, whereas large forest blocks include any block of contiguous forest that
are least 50 acres in size with at least 10 acres of forest interior (which means forest edge is at
least 300 feet away). These blocks of forest are just as important as green infrastructure hubs
because they provide habitat for species that cannot withstand influence from open area habitats
or humans. This specific amount of forest acreage was determined as a threshold that could
provide significantly large enough habitat for sensitive forest dwelling species.

Forest Interior Dwelling Birds are species of birds which require relatively large forested tracts
in order to breed successfully (for example, various species of flycatchers, warblers, vireos, and
woodpeckers. Existing riparian forest of 300 x 300 feet or more and forest areas used by forest
interior dwelling birds and other wildlife species must be managed according to the guidelines
developed by the Maryland Department of Natural Resources and the Chesapeake Bay Critical
Area Commission. A site survey for forest interior dwelling birds shall be conducted prior to any
development or agricultural expansion on deciduous forest of at least 50 acres or 300 x 300 foot
riparian deciduous forest. The Planning Director may waive a site survey for forest interior
dwelling birds provided the forest is managed for all forest interior dwelling bird species.
Cutting and building shall be restricted to safe times (not during nesting season) (37). Map 18
shows all forest cover in the Sassafras watershed.

3.2.3 Protected Lands

Map 19 Protected Lands shows the distribution of all protected lands in the Sassafras River
watershed. Protected land refers to any land with some type of long term limitation on
conversion to urban or developed land use. Protected land can either be publicly owned for a
natural resource or recreational purpose, or privately owned with some third party acquired
development rights.
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Table 3.4 Protected Land Summary for the Sassafras

River Watershed

Acres %

MET / ESLC Easements 4273 8.0
Agricultural Easements 2518 4.6
Rural Legacy Areas 4110 7.7
County Parks, Open Space 182 3.4
DNR Lands 1547 2.8
Protected Land Total 12630 23.5
Watershed Land Total 53701

Source: MDNR GIS mapping data

3.2.4 Archeological Presence and Absence

Archeological presence and absence in the Sassafras watershed can be viewed on Map 20 which
highlights areas that have a very high, high or moderate probability of an archeological presence.
Maryland Historical Trust Data also shows generalized site locations of past archaeological
finds. These are segmented by grids to protect exact locations, but to highlight general locations
of significant finds. In terms of watershed management, knowledge of these sites is important
when selecting areas for restoration projects or areas to target for preservation or protection.

3.3 Wetlands

3.3.1 Wetland Categories

The Sassafras River is located on the Eastern Shore of the Chesapeake Bay which is within the
Coastal Plain Province. The Coastal Plain has overall low topography accompanied by a high
ground water table. These characteristics allow for a high diversity of both emergent estuarine
and palustrine, or freshwater, wetland communities unlike any other region in the Chesapeake
Bay watershed. Wetlands in the Sassafras watershed occur along the shoreline as tidal wetlands,
in floodplains of streams, at the heads of drainageways, and in isolated depressions.
Characteristic of the Sassafras River are the steep slopes, meandering shorelines and alluvial
deposits along these shores. Wetlands often extend until reaching one of these slopes, but will
sometimes transition into other types of wetlands along the shoreline’s twists and turns. In these
areas extensive freshwater tidal marches can also be found (Tiner, 1995). Using DNR wetland
mapping data each wetland type found in the Sassafras watershed, the associated vegetation type
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for each, and the acreage totals can be determined. In the Sassafras Watershed there are
estuarine, palustrine and lacrustine wetlands.

Estuarine wetlands consist of salt and brackish water, as their vegetation is dependent upon
salinity, but have been found to stretch up into the nontidal/freshwater areas of the watershed.
Despite its presence in both salt and fresh waters, estuarine wetland distribution is sensitive to
changes in salinity and tidal flooding (Tiner, 1995). Brackish marshes are the most predominant
wetland type in Maryland, stretching along the shoreline of the Chesapeake Bay and for most of
the Eastern Shore. According to DNR mapping, the subclasses of estuarine wetlands found in
the Sassafras are tidal emergent, scrub-shrub, and unconsolidated shore. Emergent wetlands are
dominated by erect rooted herbaceous plants, such as lotus, water lily, and cattail. Scrub-shrub
wetlands are dominated by shrubs and tree saplings less than twenty feet in height.
Unconsolidated shore wetlands exhibit three characteristics: 1)less than 75% coverage by
bedrock, boulders or stones; 2) less than 30% coverage by persistent vegetation and 3)alternately
exposed and flooded (Cowardin et al, 1979).

Palustrine wetlands are all non-tidal freshwater wetlands dominated mostly by trees, shrubs and
persistent emergent vegetation (Tiner, 1995). This wetland type is associated with high water
tables or intermittent ponding on land (Tiner, 1995). They are located in floodplains,
depressions in upland areas, drainage divides, and in broad flat areas between watersheds. The
most abundant type of palustrine wetland in the Coastal Plain region is forested wetlands. Tidal
freshwater swamps can also be found along coastal rivers in areas that are tidally influenced.
The subclasses of palustrine wetlands that are found in the Sassafras are aquatic bed, emergent,
scrub shrub, forested and unconsolidated bottom. Aquatic beds include small ponds that are
dominated with vegetation on or below the surface of the water (Tiner1995).

Lacustrine wetlands are the third category of wetlands found in the Sassafras, and are associated
with deepwater habitats such as freshwater lakes, deep ponds or reservoirs. They are classified
into either lacustrine aquatic beds which are wetlands in shallow water, or lacustrine emergent
wetlands which are located along the shoreline (Tiner1995). The subclass of lacustrine wetlands
found in the Sassafras are unconsolidated bottom wetlands which have at least 25% cover of
particles smaller than stones, and vegetation cover of less than 30% (Tiner 1995).

Wetlands of Special State Concern (WSSC) are selected wetlands that represent the best
examples of Maryland’s nontidal wetland habitats. Because of their representative status they
are given additional protection in state law beyond the permitting requirements that generally
apply to wetlands. There are 276 total acres of WSSC in the Sassafras watershed.

Using MDNR spatial information, there are approximately 4,026 total acres of wetlands
currently in the Sassafras River watershed. It is also important to note that the methodology
used by MDNR to calculate wetland totals is very different from the methods utilized by MDP.
MDNR mapping layers are created by collecting data from aerial and remote sensing imagery as
well as ground truthing. When MDP analyzes low resolution imagery for land use data
collection, small pockets of wetlands can often be considered water or forests because wetlands
are not distinguishable at the altitude the imagery was taken. This is why MDP wetland acreage
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totals in the Sassafras watershed (approximately 700) is much less than the totals produced by
MDNR.

In the 1998 Unified Watershed Assessment an estimate of historic wetland loss was also
conducted. This determination is based upon the assumption that all the hydric soils in the
watershed were all at one time wetlands. If all the acres of nonwetland hyric soil in the Sassafras
watershed are assumed to be historic wetlands, than the estimated loss of wetlands is 11,651
acres. Selecting locations for wetland restoration is an effective strategy that can be
implemented to improve water quality. There are many cases in which historic wetland areas
have been drained or filled for other uses. Restoring these areas would bring back the natural
functions of wetlands as filters and habitat. There are regulations set forth by the State of
Maryland, Army Corp. of Engineers, US Fish and Wildlife, and EPA to protect wetlands, and
currently Kent County Maryland has a no net loss policy regarding wetlands.

Map 25 Wetlands and Table 3-5, Wetland Acreage Totals, summarizes distribution and
categories of wetlands in the Sassafras River watershed.

Table 3.5 Wetland Acreage Summary Table Sassafras River

Watershed

Wetland Class Acres

Tidal Emergent 451
Estuarine | Scrub Shrub 49

Unconsolidated Shore 397

Emergent 271

Aquatic Bed 4
Palustrine | Forested 1,942

Scrub Shrub 261

Unconsolidated Bottom 429
Lacustrin | Unconsolidated Bottom 299

e

Wetlands of Special State Concern 276
Total Wetlands (DNR mapped wetlands) 4,026
Estimated Wetland Loss 11,651

Source: 2009 DNR Wetlands GIS layer
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3.3.2 Tracking Wetlands

In a cooperative effort between MDNR and the Army Corps of Engineers, MDE is the lead
agency overseeing activities that affect wetlands with regulatory authority. A responsibility of
MDE is to track state permitting and the net gain or loss of wetlands over time. According to the
latest MDE report “Prioritizing Sites for Wetland Restoration, Mitigation and Preservation in
Maryland,” (2006) there was only one instance of recorded wetland loss of 0.33 acres and this
loss was offset by a gain of 0.36 acres.

3.4 Soils and Watershed Planning

3.4.1 Soil Types and Classes

Soil types are an important determining factor in ecological systems. They affect the kinds of
plants that can grow, forming different wildlife habitats, and affecting water quality in both
surface water and ground water systems. Soil properties vary considerably from site to site, but
soil survey maps (National Cooperative Soil Survey SSURGO data) provide the location and
distribution of soil types that are important in watershed and land use planning (Refer to Map
22).

The soils in the Sassafras River watershed have formed in unconsolidated sediments of the
Coastal Plain. In general there are sandy and gravelly layers deep under the surface, with
varying layers of silts on the surface that were brought in with the wind over the Chesapeake
Bay and river beds, when water levels were much lower. A few areas have layers of heavier clay
materials that were deposited under shallow or still water. Very few rocks are found near the
surface of the soil, and depth to bedrock is very deep. With the temperate, humid climate, and
level to gently sloping topography, the soils are extremely productive for agriculture and
forestry. Soil types are divided into groups A-D (Table 3-6). Group A soils have a high
infiltration rate or low runoff potential when thoroughly wet. These consist mainly of deep, well
drained sands or gravelly sands. Group B soils have moderate infiltration when wet and consist
chiefly of moderately deep or moderately well drained soils. Group C soils have a slow
infiltration rate when thoroughly wet and consist of soils having a layer that impedes the
downward movement of water or soils of moderately fine texture or fine texture. Group D soils
have a very slow infiltration rate and high runoff potential when thoroughly wet. These consist
of chiefly clays that have a high shrink-swell potential, and a permanent high water table (White,
1979).

Table 3.6 Soil Types of the Sassafras Watershed

I [0)
Hy_drologlc Acres % of watershed Y% of watershed
Soil Group excl. water
water 8795.2 14.18%
(water)
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A 277.7 0.45% 0.5%
A/D 46.9 0.08% 0.1%
B 35559.3 57.32% 66.8%
B/D 688.8 1.11% 1.3%
C 12422.1 20.02% 23.3%
C/D 1205.4 1.94% 2.3%
D 3042.6 4.90% 5.7%
62038.1 100.00% 100.0%

Approximately 60 percent of the watershed is considered “Prime Farmland”; these soils can be
farmed sustainably with few major inputs. Another 20 percent of the area is considered
“Farmland of Statewide Importance” — these soils may be equivalent to Prime Farmland if
drainage, irrigation, or erosion control practices are used (Shields, 2009).

Soils with ground water at or very near to the surface during the growing season are found in
about 13% of the watershed. These soils are “hydric”, and are either currently functioning as
wetlands, or have been drained for agriculture or other land uses. Restoring the hydrology and
vegetation of the drained areas can increase the beneficial functions of wetlands, water quality,
and wetland wildlife habitat.

The use of soil maps can help target areas for conservation or water quality practices that would
be the most beneficial. Land Capability Classes and subclasses can be used as a quick method to
assess major soil properties for agriculture. There are eight classes, with Class 1 soils being
‘best suited’, through Class 8 soils that are not suitable for agriculture. The subclasses “e” for
erodibility, “w” for wetness, or *“s” for sand or low water holding capacity, are the primary
agricultural limitations for soils in the Sassafras R watershed (Table 3-7) (Shields, 2009).

Table 3.7 Soil Summary for the Sassafras River Watershed

Land Classification Capabilities Subclass Descriptions Total Acres

There are no subclasses for class 1. 5,295

Class 1 — Soils may have slight The class is characterized primarily by

limitations that restrict use. well drained, silty loam, moderately
eroding soils

Class 2 — Soils have moderate 2e — well to moderately well drained, | 23,102 | 26,616

limitations that restrict the choice of | silty/sandy loam, moderate erodibility

plants or that require moderate 2w — moderately well drained,

conservation practices. silty/sandy loam 3,514

Class 3 — Soils have severe 3e — well to moderately well drained,

limitations that restrict the choice of | silty loam, moderate erodibility 4,966

plants or that require special 3s — somewhat excessively drained,

conservation practices or both. loamy sand, moderate erodibility 103 | 8,547
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Table 3.7 Soil Summary for the Sassafras River Watershed

Land Classification Capabilities Subclass Descriptions Total Acres
3w — poorly drained, silty/sandy loam,
moderate erodibility 3,478
4e — well to moderately well drained,
Class 4 — Soils have very severe silty gravelly loam, moderate to severe
limitations that restrict the choice of | erodibility 3,152
plants or that require very careful 4s — well drained, loamy sand,
management, or both. moderate erodibility 26
4w — poorly drained, sandy/silty loam 1650 | 4,828
Class 5 — Soils are subject to little
or no erosion but have other
limitations (ex. Impractical to 5w—poor to very poor drained, sandy
remove) that restrict their use loam, frequently flooded
mainly to pasture, rangeland,
forestland or wildlife habitat. 1,713
Class 6 — Soils have severe
limitations that make them
generally unsuitable for cultivation | 6e — well drained, sandy gravelly
and that restrict their use mainly to | loam, moderate to severe erodibility
pasture, rangeland, forestland or
wildlife habitat. 2,108
Class 7 — Soils have very severe 7e —well drained 3,153
limitations that make them 7s — somewhat excessively drained,
unsuitable for cultivation and that loamy sand 314
restrict their use mainly to grazing, | 7w — very poorly drained, silty loam,
forestland or wildlife habitat. muck peat, frequently flooded 530 | 3,997
Class 8 — Soils and miscellaneous | There are also no subclasses for class
areas have limitations that preclude | 8. This class is characterized by very
commercial plant production and | poorly drained and very frequently
that restrict their use to recreational | flooded soils.
purposes, wildlife habitat,
watershed, or esthetic purposes. 410
Total Soil/Land Acreage 53,514
Prime Farmland 32,237
Statewide Important Farmland 10,229
Hydric Soils 6,894
Not Prime Farmland (*this includes
Hydric Soils) 11,048 *
Total Soil/Land Acreage 53,5614 53,514

Source: Compiled by Diane Shields from NRCS.
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3.4.2 Soil Erodibility

Watersheds with highly erodible soils are going to be more vulnerable to surface erosion and
sedimentation. The soil erodibility indicator calculated in the 1998 Unified Watershed
Assessment, considered different soil conditions, but not the management of the surrounding
land. For instance, cropland management is not a factor. Soil erosion can be managed through
best practices that are commonly used in the watershed. Cover crops, no-till or reduced till
cropping are examples of best management practices (BMP’s) that can reduce the threat of
erosion and movement of sediment to nearby streams and eventually the river.

Soil erodibility is an indicator based on an area’s slope, soil erodibility factor (also known as the
“K factor”), distance to nearest stream and land use type. In the Unified Watershed Assessment,
the Sassafras River watershed, was given a soil erodibility of 0.28. If a watershed scored in the
high (score between 0.275 and 0.314) or very high (score between 0.314 and 0.37) classification,
it received a Category 1 rating for this indicator. The Sassafras’s soil erodibility ranked high
among other watersheds in the state and did not meet the state benchmark.

3.5 Floodplains and Low Elevation Areas

Because the Eastern Shore of the Chesapeake Bay is located in the coastal plain region, much of
it is low-lying and therefore more susceptible to floods associated with storm events and rising
sea level. Located on the Eastern Shore, the Sassafras River is positioned in the low-lying
coastal plain region of the Chesapeake Bay Watershed. Map 16: Floodplains, shows the 100-
year floodplain of the Sassafras River watershed. Floodplains are relatively flat or low areas
adjoining rivers, streams, watercourses, or drainageways which are subject to partial or complete
inundation. Floodways are the channels and adjacent land areas required to discharge the waters
of the 100-year flood of a watercourse without increasing the water surface elevations more than
a specified height. Flooding is a common problem in areas of development and extensive
impervious surface. Public roads, neighborhoods and parking lots can flood during storm events
and can contribute to degradation of local stream health. Since the late 1990°s modern
stormwater management techniques have been required and generally put in place in the region
and when constructed properly have helped to limit the impact of stormwater pollution. Modern
retrofits can control the amount of stormwater runoff, enhancing water quality and limiting other
adverse affects of stormwater such as erosion.

According to the National Flood Insurance Program: Flood Insurance Rate Maps, compiled by
FEMA, much of the Sassafras River Watershed is located within Flood Zone Al1, Elevation
Eleven (FEMA, 1985). The upper reaches of the watersheds tributaries are also mapped and
anecdotal floodways. The actual elevations in the watershed vary greatly; as a result, this area of
Kent County contains a high number of mapping errors and subsequent FEMA map
amendments. It is important to note that these maps did not always account for cliffs or high
slopes towards the River edge.

Another important factor to consider is the average rate of sea level rise in the state of Maryland,

especially along coastlines. The average rate has so far been 3-4mm/yr or approximately one
foot per century. This is nearly double the global average which is about 1.8mm/yr. According
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to Maryland’s Sea Level Rise Strategy of 2000, the rate of sea level rise is expected to increase
to 2-3 feet by 2100 in response to global warming (Johnson, 2000).

3.6 Human Population

Population dynamics are important when characterizing a watershed.  The physical
characteristics of the Sassafras are necessary to determine its problems and restoration strategies,
but understanding the people that live and identify themselves with the Sassafras watershed is
just as critical in developing a restoration plan. Population demographics as well as density are
important factors when analyzing pollutant contributors to a watershed system as well as where
to focus restoration. Human activity can degrade natural habitats especially when land use is
manipulated to fulfill human needs. Watersheds with high populations can make a big impact on
waterways, but can also be planned using best management practices reducing the negative
impacts. Based on the 1990 U.S. Census, the population density in the Sassafras River
watershed was 0.17 people per acre of land. Using 2000 U.S. Census data for both Maryland
and Delaware the population density in the Sassafras watershed is 0.08 people/acre and 52
people per square mile of land.

3.6.1 Demographics of Sassafras Watershed

Maryland Department of Planning organizes census data in two forms: census blocks and census
block groups. Census blocks (2000) include broad information but are smaller and clip more
easily to the boundary of the watershed. May 24 includes both the Maryland Delaware census
blocks. The following characteristics in the census blocks of the Sassafras watershed have been
identified: The total population is 4,318, where 2,166 are male and 2,152 are female. Of the
4,318, 90% are white, 7.2% are African American, 2.5% are Hispanic or Latino, and less than
one percent is comprised of Asian, American Indian or Native Hawaiian decent. Housing units
(vacant or occupied) in the census blocks of the Sassafras watershed total 2,818, with 2,156
occupied. (Baldwin, 2009; Mahaffie, 2009).

Census block groups hold more data than census blocks but cannot be clipped to the watershed
boundary (Map 24B). For this reason, the total population is higher than the total population of
the census blocks. Because of the level of detail the data in the census block groups give, the
information is useful in characterizing the Sassafras watershed and its surrounding area. The
following characteristics in the census block groups including and surrounding the Sassafras
watershed in the Maryland portion have been identified: The total population is 7,986 with 95%
born in the United States and 47% born in the state of residence. Of the 295 or 4% of the
population that is foreign born, 1.5% are naturalized citizens. 7,019 or 93% of the population
have English only speaking households. 521 or 7% speak a language other than English
including 5% Spanish, 1% other Indo-European and .38% Asian and Pacific Island.

The total population 16 years and over is 6,426; of this 4,116 or 64% comprise the labor force.
Of the 3,842 working, 955 commute to work with a mean travel time of 31 minutes.
Occupations include management (31%), sales and office occupations (22%), service
occupations (16%), construction and maintenance (14%), production and transportation (12%)
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and farming, fishing and forestry (5%). Total households number 3,167, with a mean household
income of $ 57,217 (median not available). Mean family income is $ 65,103 (median not
available). Of total persons 18 — 65 years 12% live in poverty. Of total persons 65 years and
over 5% live in poverty.

The total population 25 years and over is 5,665. Of this number 2,193 or 39% have attained a
high school degree; 1,052 or 19% have attained some college, no degree; 670 or 12% have
attained a Bachelor’s degree; and, 453 or 8% have attained a graduate degree. In summary 81%
have graduated high school or higher and 19% have graduated with a bachelor’s degree or higher
(Baldwin, 2009).
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4.0 LIVING RESOURCES AND HABITAT

Living resources are another indicator of the health of a given watershed. Aquatic organisms
like fish, benthic aquatic insects, as well as submerged aquatic vegetation are sensitive to
changes in their environments. They serve as a gauge to measure the affects of human
interaction and use on the environment. The decline of certain species of plants and animals
over time, suggests that stress on these living resources because of alterations and destruction of
habitat can also lead to excessive sediment and nutrients in our waterways.

In determining the status of living resources in the Sassafras watershed the following factors
were considered: changes in submerged aquatic vegetation from 1984 to 2006, benthic and fish
communities in the non-tidal areas, instream physical habitat, migratory fish spawning areas, as
well as the presence of imperiled (rare, threatened or endangered). All of these conditions play a
role when it comes to evaluating the issues in the watershed and prioritizing those issues for
restoration work. There are often times when stakeholders in the watershed can identify living
resources that state agencies are not able to monitor or record. These will be included and added
as further assessments and observations are made.

4.1 Submerged Aquatic Vegetation

Submerged aquatic vegetation (SAV) distribution and abundance is one way of assessing the
health in an estuary or estuarine river system. It serves as an indicator of water quality as well as
habitat for aquatic life such as fish and benthic organisms.

SAV abundance was determined in the 1998 Unified Watershed Assessment by using 1996
aerial survey results. The extent of areas with SAV growth was measured and this number was
divided by the Unified Watershed Assessment restoration goal of two meters. This number was
then multiplied by 10 to yield a value between one and ten (one being most degraded and ten
being the best conditions). Watersheds with a resulting score of one means that SAV covered
10% or less of potential SAV habitat, and that those watersheds are in need of restoration. The
Sassafras River received a score of one meaning that SAV restoration in this watershed is a
priority. The purpose of this indicator is to allow for comparisons between watersheds based on
actual SAV acreage versus the potential SAV acreage.

Maps 26, 27 and 28 as well as Table 4-1 depict the changes in SAV presence from 1984 to 2007
using aerial imagery and GIS software.

Table 4.1 SAV Presence in the Sassafras River By Year

Year(s) Description of SAV
1984 Near mouth on southern coast
1985 In Lloyds Creek and mouth of Turners Creek
1986 In Lloyds Creek, mouth of Turners Creek and east of Freeman Creek on south
bank
1987 In Lloyds Creek and mouth of Turners Creek
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Table 4.1 SAV Presence in the Sassafras River By Year

1989 Trace amounts west of LIoyds Creek and west of Turners Creek

1990 Trace amounts west of and in Lloyds Creek and west of Turners Creek
1991 Trace amounts west of Lloyds Creek and west of Turners Creek

1992 Trace amounts west of an in Lloyds Creek and west of Turners Creek
1993 In Lloyds Creek and Turners Creek

1994-1996 In Lloyds Creek, Turners Creek and Freeman Creek

1997 In Lloyds Creek, Turners Creek, Freeman Creek and Money Creek
1998 In Lloyds Creek and Turners Creek

In Lloyds Creek, along southern bank at mouth of Turners Creek and on the

1999 northern bank at mouth
Along both banks of mouth of Sassafras River and in downstream tributaries to
2000
Cox Creek
2001 Along both banks of mouth of Sassafras River and in downstream tributaries to
Foreman Creek
2002-2004 Along both banks of mouth of Sassafras River and in downstream tributaries to

Woodland Creek

Along both banks of mouth of Sassafras River and in downstream tributaries to
2005 Woodland Creek, and in upstream tributaries of Mill Creek, Swantown Creek
and Duffy Creek

Along both banks of mouth of Sassafras River and in downstream tributaries to

2006 Cox Creek, spots on the southern bank and in Woodland Creek

More detailed information and data tables from 1971 to 2007 are available from Virginia
Institute of Marine Science. More analysis and translation is needed, but acreage counts for
different sections of the Sassafras are on record from 1971.

Another indicator that was taken into account is SAV Habitat Index. The purpose of this score
was to allow for comparisons between watersheds based on various measurements of habitat
conditions such as: water clarity measured by secchi depth, dissolved inorganic nitrogen,
dissolved inorganic phosphorus, abundance of algae measured by chlorophyll a, and total
suspended solids. The index was then determined by using 1994 to 1996 Chesapeake Bay
Program segments of passing, failing and borderline habitat requirements for SAV. Scores were
adjusted to range between one and ten (one being most degraded and ten being best condition).
Watersheds that scored less than seven were placed in Category 1 (in need of restoration). The
Sassafras Watershed scored a seven for this indicator and was therefore placed in Category 1.

4.2 Fish Species

4.2.1 Tidal Areas

Map 31, with data from DNR fisheries April 2009, shows four different types of anadromous
fish species that are known to spawn in several tidal streams in the Sassafras watershed. The
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species noted here are Alosid, White Perch, Yellow Perch and Striped Bass. Anadromous fish
species are important indicators because they migrate each year to the same location to spawn
and therefore are very sensitive to changes or degradation in water quality. Drops in dissolved
oxygen and reduced water clarity can affect their ability to navigate and survive in areas where
they may have previously spawned. Tracking and monitoring of these species is important to
consider when determining areas for restoration targeting.

4.2.2 Non-Tidal Areas

As a part of the Maryland Biological Stream Survey, crews from the MDNR visit streams across
the state in both spring and summer assessing biological and physical health. The spring visit
consists of benthic sampling, and the summer visit includes a procedure whereby fish are netted
off for a 100 foot segment of stream, shocked momentarily so they can float to the surface long
enough for biologists to count and identify the different species found in that segment. From
visits in 2001 and 2007, Table 4-2 includes a list of the different species and totals of each
identified at various sites in the Sassafras watershed.

Table 4.2 MBSS of Fish in Non-tidal Streams of the Sassafras

Watershed

Site Species Total
Eastern Mudminnow 838
Swantown Creek 2001 Bluegill 8
Largemouth Bass 1
Eastern Mudminnow 23
American Eel 84
Creek Chubsucker 33
Golden Shiner 96
Creek Chub 12
Woodland Creek 2001 Eastern Mosquitofish 22
Brown Bullhead 4
Bluegill 118
Pumpkinsead 31
Tessellated Darter 87
Least Brook Lamprey 18
Eastern Mosquitofish 848
American Eel 14
Sassafras River Tessellated Darter 3
Unnam;((j)(')l'?rlbutary Creek Chubsucker 3
Largemouth Bass 4
Pumpkinseed 234
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Table 4.2 MBSS of Fish in Non-tidal Streams of the Sassafras

Watershed
Site Species Total

Green Sunfish 26

Bluegill 110

Eastern Mudminnow 100

Golden Shiner 1190

American Eel 14

Brown Bullhead 74

Bluegill 8

Eastern Mudminnow 30

Tessellated Darter 124

Duffy Creek 2001 Golden Shiner 209
Redfin Pickerel 12

Green Sunfish 23

Creek Chubsucker 530

Pumpkinseed 13

Bluegill 39

American Eel 63

Pumpkinseed 6

Eastern Mudminnow 8

Herring Branch 2001 | Largemouth Bass 2
Golden Shiner 2

Brown Bullhead 1

Tessellated Darter 61

Least Brook Lamprey 57

4.2.3 DNR 5 year Eel Study

There have been many other studies conducted over the years on the state level to monitor and
assess the health of fish species throughout the Chesapeake Bay Watershed. Maryland DNR
conducted an eel study from 2003 to 2008 on select rivers on the Eastern Shore of the
Chesapeake. One of the locations for this study was the Sassafras River. The purpose of the
study from 2003 to 2008 was to characterize Maryland’s commercial American eel fishery in the
Nanticoke River and at least one other Maryland Chesapeake Bay tributary: (Patuxent,
Choptank, Fishing Bay and Sassafras were the others). Another objective of the study was to
collect biological data to describe American eel populations on the Sassafras River through a
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fishery independent survey, as a follow up to a previous study done on the Sassafras from 1998-
2000. And finally the study was to serve as participation in a multi-state management effort of
American eels through Atlantic States Marine Fisheries Commission. In the main study, growth
rates varied considerably among systems and among years within the same system. In fact the
eels on the Sassafras were much smaller than any other tributary sampled, with average annual
growth approximately 15mm less than the others. The independent study on the Sassafras was
designed to provide size and age structure data, parasite infestation rates, and sex composition of
eels in the Sassafras River, as well as a fishery independent relative abundance index. Copies of
this study can be obtained from MDNR Fisheries Service (Whiteford, 2009).

4.3 Sensitive Species

Sensitive species are plant and animal species recognized by the state or federal government to
be most vulnerable to environmental change and therefore not as capable of maintaining viable
or sustainable population levels. Some of these species are classified as rare, threatened or
endangered. From a watershed restoration and management perspective, it is important to
identify locations where these species inhabit, and consider those areas for habitat protection or
habitat restoration where sensitive species were known to once inhabit. In addition to fish,
benthic organisms and aquatic plants, sensitive species are considered indicators of the negative
affects degradation to the environment can have on survival. Refer to section 3.2.1 Green
Infrastructure for more information on sensitive species.

4.3.1 Shellfish in the Sassafras

According to shellfish biologists from the Maryland Department of Natural Resources, salinity
levels in the Sassafras can reach near zero for extended periods of time. This means that any
significant oyster presence in the river is highly unlikely. According to records from the early
1900’s, the closest oyster bar to the Sassafras River was near Poole’s Island. Salinity is
definitely a limiting factor for other commercial shellfish species in the Sassafras. In addition to
the absence of oysters, the salinity is generally too low for softshell clams Mya arenaria and
razor clams Tagelus plebeius. Non-commercial species that you can expect to find, sometimes
in large numbers include the brackish-water clam Rangia cuneata, and in the fresher reaches of
the river, the non-native Asian freshwater clam Corbicula fluminea (Tarnowski, 2008).

4.3.1 Rare, Threatened and Endangered Species List

In the Sassafras River watershed there are quite a few rare, threatened or endangered plants and
animals. State endangered species include the eastern tiger salamander, puritan tiger beetle, and
barking treefrog, while state threatened species include the Bald Eagle. There are various listed
endangered plants in the Sassafras which include: Velvety Sedge, Standley’s Goosefoot,
Parker’s Pipewort, Harper’s Fimbristylis, Featherfoil, Mudwort, Clammyweed, Flatstem
Pondweed and Spongy Lophotocarpus (Davidson, 2008). Although most sensitive species tend
to collect in ecologically or targeted sensitive species areas, many of these species can be found
throughout the watershed. While prioritization of restoration or protection might be in these
areas, there are many areas of the watershed that these species call “home.” All projects located
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within these sensitive areas, must be reviewed by the MDNR Wildlife and Heritage Service
Environmental Review Coordinator. This review results in a variety of best management
practices which may include stormwater management, setback, or time of year requirements
(Moredock, 2009).

4.4 Invasive Species

4.4.1 \Water Chestnut

The first records of water chestnut in North America were near Concord Massachusetts in 1859.
In 1955, water chestnuts were observed in Maryland in the Bird River in Baltimore County. At
this time, the Maryland Departments of Game and Inland Fish and Tidewater Fisheries used
mechanical removal and chemicals (herbicide 2,4-D) to eradicate. However, despite those
efforts, in 1964, water chestnut reappeared in the Bird River and an additional 100 acres were
discovered in the Sassafras River in Kent County. Mechanical removal was used to eradicate
thirty acres of water chestnut from the Sassafras River in 1964, and a combination of removal
techniques were used in 1965 to eradicate 200 acres from the Sassafras (MDNR, 2008d).

These efforts were thought successful as nothing was observed for the next 30 years. However,
in the summer of 1997, reports were received from Lloyd’s Creek on the Sassafras, the same
location of the 1960’s populations. From 1999 to 2008, DNR has led volunteers on kayaks,
canoes, and personal watercrafts, in an effort to mechanically and physically remove water
chestnuts from the Sassafras River. In 1999, 260,000 pounds were removed from the Bird and
Sassafras Rivers combined. In 2000 that number dropped to 1,000 pounds on each river. This
led volunteers and MDNR staff to believe that handheld removal was an effective approach;
however, there is also a strong resurge in populations of the invasive species that is
unpredictable from year to year. In 2007, SRA assisted MDNR with volunteer coordination,
meeting staff and surveying landowners who observed water chestnuts in their farm ponds. In
2008, there was a large area of water chestnut discovered in “Swan Pond” (tidal pond west of the
mouth of Turner’s Creek) increasing the total pounds of eradicated species to 2,800. In 2009
there was an enormous decrease in water chestnut found in the Sassafras River. MDNR staff
surveyed all navigable sections of the River over two days and eradicated only two bushels of
water chestnut, however they were unable to navigate into “Swan Pond.” (MDNR, 2008d).

4.4.2 Landscape Vegetation

There are many invasive species that have been observed over the Sassafras watershed
landscape. Some of these include garlic mustard, purple loosestrife, Italian ryegrass and
phragmites. However, because there are two species of phragmites (invasive and native-
aggressive) determining which is present in the Sassafras watershed would be necessary before
taking eradicative action. In North America phragmites (Trapa Natans) has often been
misunderstood and commonly considered an exotic species not native and introduced from
Europe. However there is evidence of the existence of phragmites native in North America long
before European colonization. The native forms of phragmites have been observed as less
aggressive than European forms, but are almost indistinguishable from the European form of the
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species. The invasive form of the species can cause serious problems for other wetland plants
including the native phragmites (ISSG, 2006). Genetic analysis would be necessary to determine
which species is present in the watershed. In addition to state listed invasives, there are some
“noxious weeds” that also tend to take over native vegetative species. Some of these include:
Multi Flora Rose, Johnson Grass, and Canada Thistle (Batchelor, 2008).

4.5 Habitat Conservation

Through mapping of DNR’s targeted ecological areas and potential habitats, it is possible to
locate areas in the Sassafras watershed where prioritization of habitat restoration projects or
protection of certain areas might be focused. Map 30 Ecologically Significant Areas of the

Sassafras Watershed, includes: targeted ecological areas, potential habitats and wetlands of

special state concern (WSSC).

4.5.1 Hardwood in the Sassafras

There have historically been important products in the forests of the Chesapeake watershed. One
of these was “sassafras,” widely used in Europe for various human ailments from “gout to liver
complaints to venereal diseases.” Sassafras was a popular Chesapeake export in the seventeenth
and eighteenth centuries, from which it was sold and boiled into teas that were thought to be
good for “purifying the blood.” The Sassafras River owes its name to “colonial root grubbers
who believed they had found the magic cure all for disease” (Wennerstein, 2001, 53).

The forest types or hardwood seen the Sassafras today is important in characterizing the
watershed and the available habitat for sensitive species. According to MDNR foresters, the
trees in the Kent County portion of the watershed have been mixed oak/American Beech/Tulip
Poplar with introduced Paulownia in some deep ravines. There are blocks that have been planted
with Loblolly pine in fields here with some strips of White Pine. There are sections of sweet
gum and red maple but their numbers increase greatly towards Rt. 299/Massey Rd. In some
instances where lands are left fallow from agricultural use, pioneer species such as Virginia pine
and black locust return. Other species that have emerged in these areas include: black cherry,
sweet gum and red maple.

Distribution of oaks has varied depending on soil types present. White oak, northern red oak,
black oak, and chestnut oak have been found on rockier steeper ravine areas, whereas swamp
white oak, swamp chestnut oak, willow oak and pin oak, which are wet tolerant, are found in
more hydric soils. In the early 1980’s, Gypsy moths did significant damage to most tree species
in the Sassafras watershed, especially white oaks, however, according to MDNR observations,
many landowners were able to salvage cut and save their trees from this harm.

Loblolly pines have been planted in previous years as they will grow easily on a variety of soil
types, wet and dry and are more tolerant of deer browsing in comparison to other species
(Batchelor, 2009). There has also been some discussion with individual landowners who noticed
native hemlocks in wooded ravines being lost to hemlock woolly adelgid. Woolly adelgid was
originally introduced from Japan and can be found in both Eastern and Western North America.
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It is not considered a pest in Japan, but this tiny aphid-like insect is a serious pest of hemlock in
Maryland. It is found primarily on the young branches of hemlock at the bases of the needles
and sucks sap from branches. It may also inject a toxin into the tree during feeding. The feeding
can result in rapid desiccation and discoloration of the foliage. A heavily infested tree may die

within four years (Malinowski, 2009).
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Map 2. Designated Use and Use Restrictions — Sassafras River Watershed (Map: SRA, Data Source: MDE)
F71|Page



1079

c1ioo08
w ’ ' ‘ | Continuous Monitoring Sites
L ___'-_,' j @® MDNR
Sassafras River Association ? Miles @ DNREC

Map 3. Continuous Monitoring Sites — Sassafras River Watershed (Map: SRA, Data Source: MD-DNR, DNREC)
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Map 7. Benthic Index of Biotic Integrity — Sassafras River Watershed (Map: SRA, Data Source: MD-DNR)
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Map 10. Sassafras Samplers Monitoring Locations — Sassafras River Watershed (Map: SRA, Data Source: SRA)
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Map 12. Sewage Disposal Systems — Sassafras River Watershed (Map: SRA, Data Source: MDE)
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Map 13. Land Use and Cover — Sassafras River (Map: SRA, Data Source: 2000 MD and DE Land Use Data)
F82|Page



Vv
-

Sassafras River Association

8 Miles

—

Impervious Surtaces

- Impervious Surface
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Map 15. Critical Areas — Sassafras River Watershed (Map: SRA, Data Source: MD-DNR)
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Map 16. Stream Buffer and Forests — Sassafras River Watershed (Map: SRA, Data Source: McCrone INC., MD-DNR)
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Map 17. Green Infrastructure — Sassafras River Watershed (Map: SRA, Data Source: McCrone Inc. , MD-DNR)
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Map 18. Forest Cover — Sassafras River Watershed (Map: SRA, Data Source: McCrone INC., MD-DNR)
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Map 19. Protected Lands — Sassafras River Watershed (Map: SRA, Data Source: MD-DNR)
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Map 20. Archaeology — Sassafras River Watershed (Map: SRA, Data Source: Maryland Historical Trust)
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Map 21. Historic Shoreline (Lloyd’s Creek Area) — Sassafras River (Map: SRA, Data Source: MD-DNR, MGS)
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Map 22. Soil Groups — Sassafras River Watershed (Map: USDA-NRCS, Data Source: USDA-NRCS)
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Map 23. Floodplain (100 year) — Sassafras River Watershed (Map: SRA, Data Source: MD-DNR)
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Map 24. Census Blocks (Source: MD of Planning and DE Office of State Planning Coordination)
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Map 24b. Census Block Groups (Map: SRA, Data Source: 2000 US Census, MD Dept. Planning)
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Map 25. Wetlands — Sassafras River Watershed (Map: SRA, Data Source: MD-DNR)
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Map 26. Submerged Aquatic Vegetation (1984-1991) — Sassafras River Watershed (Map: SRA, Data Source: MD-

DNR)
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Map 29. Fish Spawning Locations — Sassafras River Watershed (Map: SRA, Data Source: MD-DNR)
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Map 30. Ecologically Significant Areas — Sassafras River Watershed (Map: SRA, Data Source: MD-DNR)
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