Prettyboy Reservoir Watershed
Characterization Plan

Summer 2015

Prepared by
Carroll County Bureau of Resource Management




PRETTYBOY RESERVOIR WATERSHED CHARACTERIZATION PLAN

[.  Characterization INrOJUCTION .........coiiuiiiiiiiiieiee e s 1
A. Purpose of the CharaCterization ..............ccooviieeiieiinciesc e 1
B. Location and Scale of ANalYSIS........cccciiiiiiiiiiiiiee e 1
C.  RePOrt OrganiZation...........cceiieieiiriieieiieeie e 3

1. Natural CharaCteriStICS.......cciiuiiiiirieiciee ettt ettt erbe e e eare e e eareeennes 4
N [ 411 7T [FTox {To] o USSP 4
B ClMALE ...ttt b et 4
C.  PhySICal LOCALION......ceiiieiieiicieesie ettt e e e sreen e e e saeenee s 6

1. JLIC0) 10T [T 1) 2SS SU 6
2. SOIIS et 8

a. Hydrologic SOl GrOUPS ......ocveiieie et 8

3 (C1:T0] (o]0 Y SR 11
D.  SUrface Water RESOUICTES .......ccveuieiiieiesiesiesieeeeie ettt sse e e s sbe st sre s 13
1 WWELIANGS ...t nb e et ereas 13

2 e T 0 o] =TSSR 15

3 O ST .. 17

a. FOTBST COVEN ...ttt ene e 17

E. Ecologically IMportant Ar€as ...........ccceiiiiueiiieieeiiesiesieesieeee e este e sreesaesae e e 19
F.  GroundWater RESOUITES ........uiieiieeieieiiesieaiesseseeseesseseessessessessesseseeseessessessessenns 21

II. HUMAN CharaCteriStiCS ........cveieiiieiiiiie st e 22
N 0 o1 ] F= U4 o] o ISP S USROS 22
B. Land Use and Land COVEN .........ccoeiviiiiieiinie e see e ie e snae e 22
C. Priority Funding Areas, Zoning and Build-Out............c.ccocoviiiiiiiiniiicee 24

1. Priority FUNGING ATEES .....c.ooviiiieiieiieie et 24
2. Zoning and Build OUL............cooiiiiiiiic e 24
D, IMPEIVIOUS SUMTACES. ........oiiiiiiiieiieieieite ettt 28
E.  STOMMWALET ... ittt sttt sbe e b e e sreeannee 30
1. Stormwater Management FaCilities ..o 30
2. SLOrmM Drain SYSIEMS .....c.vieiiiitiiit e 30
F.  DIINKING WALEE ...t 32
1 Wellhead ProteCtion ATEaS ..........ceiveiveieieee e see e eeesieesesee s nee e sneeneens 32
2 WALET SUPPIY ..o 32
3. PUDBIIC WaaLer SErVICE ATBa ......ccuveieeeiiecieeie e esie e ie e se e sae e 33
4 Baltimore Water Supply Drainage Ar€a..........ccoceieririenieieenienene e 33
G WASTEWALET ...ttt ettt sb e s e et e st e e nreeenbeenneas 35
1. Public Wastewater SErVICE ATBa ........cccvevueiieerieerieiieseesieseeseeseeseesieeeesseeses 35
2. Wastewater Discharge LOCAtIONS ...........ccovrieiieieniienieniseeeeee s 35
3. ON-Site SEPLIC SYSTEIMS ...oviiiiiiiiiciieeeeee e 35



PRETTYBOY RESERVOIR WATERSHED CHARACTERIZATION PLAN

H.  NPDES POINE SOUICES. ......eiitiiiiitieiesie ettt sttt ee e sbe e 37

T o 0] C=Tox (=0 I T o SRR 37
1. Rural Legacy Program ... 38

J. Agricultural Best Management PractiCes..........ccoooereririiinieeieiene e 41
1. FarM PLAN ACIES ...ttt sttt 41

V. WaLEr QUAIITY .....oeiiiiiiiiceeee e 43
AL INTTOAUCTION ...ttt bbb ene s 43
B.  DESIGNALEU USES.....ccuiiieiiieiecie sttt e et e st ste et e ba et esaeenesnaesreenae s 43

. THEE HEWALETS ..ottt bbb nne s 43
D. Total Maximum Daily Loads (TMDLS) .....ccceiieiiiiie i 45
1. CUrrent IMPairMENTS......ccveie et e e sre e 45

a. BACTEITA ..ttt 45

D, PROSPROIUS ..ot e 46

E.  Water QUality Data.........ccocoiiiiiieic s 47

1. SYNOPLIC SUNVEY RESUILS.......ocvieiecie et e 47

2. SYNOPLIC SUNVEY SUMMAIY ......veivieieieieiie e cresiee e este et sre e eesae e sne e 50

3. Carroll County Data.........ccccueiieiieiicee e e 50

a. MUFPRY RUN ..ttt nbe e e e 52

D, GEOIGES RUN. ..ottt sttt re e ne e 52

C. GraVe RUN ... 52

d. INAIAN RUN...oeiiiii ettt 53

e. GUNPOWET FallS ..ot e 53

4. Prettyboy Phosphorus Loadings .......cccccveceiieiieieiicseese e 53

5. CUurrent MONITOFING ........coovee it 55

V. LIVING RESOUICES .....vviviiiteeiee ettt sttt te et e et ste et e beesaesnaesteennesnaenneeneens 57
N {110 L1 T 4 o o USSR 57
B.  AQUALIC BIOIOGY ...cuiiiiiiiiiiieeee e 57
1. Maryland Biological Stream Survey (MBSS) ........ccccviiininiiiiie e 58

2. Carroll County Brook Trout StUY .........cceoeiereiiniiisieieeeeese e 61

C.  AQUALIC SENSITIVE SPECIES .....uviuieiieiite ittt 62

1. Rare, Threatened, and Endangered Species (R.T.E.) ..ccoovviiiiinineniiiiee 62

D. Stream Corridor ASSESSMENT......cueueiierrerieeieseeeereeseeseesreesseeseeaneeseeessesseesseeneeas 65
1. Subwatershed SUMMATY .........cocoiiiiiiiiiee e 68

VI, Characterization SUMIMAIY.........ccocoiiiiiiiiiieiesie e 70
Al SUIMMIBIY .ttt ettt skt e bt e b e e et e e s ae e e beeabe e et e e nneeenes 70
B.  COSESUMMAIY ...ttt ne e 70
VL REIEIBNCES: ...ttt e reesbe e 71



PRETTYBOY RESERVOIR WATERSHED CHARACTERIZATION PLAN

List of Figures

1-1 Prettyboy Watershed LOCAtION IMAP .........cooiiriiieieieiieiie e 2
2-1 Prettyboy Subwatershed LOCAIONS.........ccoiiiiiiiiiieieie s 5
2-2 Prettyboy Watershed TOPOGrapiy .......cccoeiiiiiireiieieie e 7
2-3 Prettyboy Watershed Hydrological Soil Groups...........ccecviviieniiienieenesee e 10
2-4 Prettyboy Watershed GeOIOQY ........c.ooveiiiiiiiiiieeieee e 12
2-5 Prettyboy Watershed Wetland ACIreage...........coviiiieieieieienesecse e 14
2-6 Prettyboy Watershed FIOOUPIAINS ...........cooiiiiiiiiiiciee et 16
2-7 Prettyboy Watershed FOreSt COVE ..ot 18
2-8 Prettyboy Watershed Green INfraStruCtUre ..........coooveiiieeiiniiie e 20
3-1Prettyboy Watershed Land Use/Land COVE ..........cccvieereiieniarieieeseesieseesieenee e 23
3-2 Prettyboy Watershed Priority FUNAING ATEaS .......c.coviieiiriieiiiesisese e 25
3-3 Prettyboy Watershed ZONING .........coveieiieiiiie et 26
3-4 Prettyboy Watershed Build-Out Parcels ........cccocuevviiiieeiie e 27
3-5 Prettyboy Watershed Impervious SUrface Area........cccoveviieiveresiesieenie e seenee e 29
3-6 Stormwater Management FaCIlIties ... 31
3-7 Prettyboy PUDIIC Water SUPPIY ......oviiiiieiiieieeee et 34
3-8 Prettyboy WasteWater SEIVICE ATBa ........vicueiiiireieriesieeiesissieessesseesseessesseesseessesseenns 36
3-9 Prettyboy ProteCted LandS .........cocveviiiiieeiiie et siessie e 39
3-10 Upper Patapsco Rural LEJACY ATa......ccccuviueiieieiieiieeieaiesieesie e sieesie e sseessesnee e 40
3-11 Prettyboy Agricultural BMP LOCAEIONS .........ccccoiiieieieieieseseeeeeee e 42
4-1 Prettyboy Watershed Tier 1l Stream SEgmeNnts..........ccccoovverirenieieie e 44
4-2 2005 Synoptic Survey Nitrate/Nitrite Concentrations............ccoecvevevieerveresieeneennnns 48
4-3 2005 Synoptic Survey Nitrate/Nitrite YieldS........ccoocevoeviviiriiieiiee e 48
4-4 2005 Synoptic Survey Orthophosphate Concentrations ............cccevvveeevveresvenneninns 49
4-5 2005 Synoptic Survey Orthophosphate Yields........ccccoeviiierieiieiireceeeseee e 49
4-6 Carroll County Surface Water Sampling Stations ...........ccocvovvniiiiienenc s 51
4-7 Whispering Valley Monitoring LOCAION............coeiveriireriresinieeeeie e 56
5-1 PrettyD0oy MBSS LOCAIONS ......c.coiiiiiiieiieiiesii e 60
5-2 Prettyboy Data Collection LOCALIONS ..........cccoiiiiiieieieiese s 63
5-3 Prettyboy Targeted ECOIOQICAl ATBAS........cccuevveieiieiieie e 64
5-4 SCA Landowner PartiCIPatioN .........cooereieriirininieiene e 66
5-5 Most Commonly Identified IMPACES..........ccooviiiiiiiieie e 67
List of Tables
1-1 Prettyboy Watershed Subwatershed Acreage-Carroll County..........ccoceoereiiieiinnnnnns 3
2-1 Prettyboy Watershed SIope Categories. .......coviiiiiieieieriesie e 6



PRETTYBOY RESERVOIR WATERSHED CHARACTERIZATION PLAN

2-2 Prettyboy Subwatershed Hydrologic Soil Group Categories..........ccovvverieeieneeneennens 9
2-3 Prettyboy Watershed Wetland ACIrEagE ..........ccoviiiieieiieieieseseseee e 13
2-4 Prettyboy Watershed FOreSt COVEN .........cccoiiiiiiiiiieiee e 17
3-1 Prettyboy Watershed Land COVEN ..o 22
3-2 Prettyboy Watershed Estimated Impervious Surface Area..........ccocevvvevenieiienennnnn 28
3-3 Prettyboy Watershed Stormwater Facility TYPES ......ccooviiiiiiiniiiiieeiee e 32
3-4 NPDES Permits in Prettyboy Watershed...........ccoooeieiininiiiiceecec e 37
3-5Protected Lands in Prettyboy Watershed...........ccoooviiieiin i 37
4-1 Prettyboy 8-Digit Watershed Bacteria TMDL........cccocoviiiiiiiinieiieiee e 46
4-2 Stormwater WLA for Bacteria by JUriSAICHION ..........c.ooveiiiieeiieiie e 46
4-3 Prettyboy 8-Digit Watershed Phosphorus TMDL ..o 46
4-4 Nutrient Rating and RANGES ........ooviiiiiiiiieieee sttt 50
4-5 Murphy Run Average Yearly Phosphorus LOadings.........ccccvvevriieninnencnenesennens 52
4-6 Georges Run Average Yearly Phosphorus Loadings. . ........ccccceeeveeievieevieevieeiinneenene 52
4-7 Grave Run Average Yearly Phosphorus Loadings ........cccocrerirenieiienensneneseseniens 52
4-8 Indian Run Average Yearly Phosphorus LOadingS.........ccoceverirenieienenencneseseniens 53
4-9 Gunpowder Falls Average Yearly Phosphorus Loadings...........cccceveverenciennnnnnnns 53
4-10 2007 Subwatershed Phosphorus LOAGINGS ...........couerveriierinieenieienie e 54
4-11 2008 Subwatershed Phosphorus LOAOINGS ......ccvueveriereriireninieieieie e 54
4-12 2009 Subwatershed Phosphorus LOAOINGS ........cc.cverererineninieieieie e 54
4-13 Summary of Prettyboy Phosphorus LOAdings .........cccoovverinininiiieieienicsesesieiens 54
4-14 Water Quality Parameters and MethodsS ...........ooeveriniiineniiieeee e 55
5-1 MBSS Results by Subwatershed...............cocoiiiiiiiii s 59
5-2 Brook Trout and Temperature RESUIES.............ccooiiiiiiiiieee 61
5-3 Stream Corridor Assessment-ldentified IMPACES..........cccooeieriiiiiiiiiice s 65
5-4 Linear feet of Inadequate Buffer and Stream Erosion...........ccccecvvvevivenesieeseeniennnenn 68
List of Appendices
Appendix A: Prettyboy Watershed Stormwater Management Facilities/Definitions....... 72
Appendix B: Agricultural Best Management Practices/Definitions...........cccccoccvevvvinnnns 75
Appendix C: Prettyboy Watershed Nutrient Concentrations............ccccevervenvenenieneennens 79

Appendix D: Prettyboy Subwatershed Phosphorus TMDL Loadings/Sampling Event ... 81



PRETTYBOY RESERVOIR WATERSHED CHARACTERIZATION PLAN

I. Characterization Introduction

A. Purpose of the Characterization

The Prettyboy Reservoir Watershed Characterization Plan is intended to provide a
background on the hydrological, biological and other natural characteristics of the
watershed as well as discuss human characteristics that may have an impact within the
watershed. The information provided in this report as well as information gathered
during the Prettyboy watershed stream corridor assessment (SCA) will be used as a tool
to help direct the watershed implementation plan for the Prettyboy reservoir watershed.
The implementation plan will be used to identify opportunities for water quality
improvements within the watershed as required by the County’s National Pollutant
Discharge Elimination System (NPDES) permit, and is designed to meet approved Total
Maximum Daily Loads (TMDLSs) for the Prettyboy watershed.

B. Location and Scale of Analysis

The Prettyboy watershed is located in the northeast corner of Carroll County. The
watershed is within the Gunpowder River Basin in the Piedmont physiographic province
of Maryland and consists of five major subwatersheds. Figure 1-1 depicts the location of
Prettyboy and its watersheds within Carroll County. The Prettyboy watershed drains into
the Prettyboy reservoir, which is a major drinking water source for the City of Baltimore.
Table 1-1 displays the distribution of acreage between the subwatersheds within
Prettyboy. The analysis presented in this report was done at the subwatershed scale.
This allows for restoration and preservation efforts to be focused on the smaller drainage
areas where efforts can be prioritized and more easily monitored.
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Figure 1-1: Prettyboy Watershed Location Map
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Table 1-1: Prettyboy Watershed Subwatershed Acreage - Carroll County

DNR 12-digit Scale Subwatershed Acres
0313 Poplar Run 209

0314 Georges/Murphy Run 5,043

0315 Grave/Indian Run 3,558

0316 Gunpowder Falls 5,225

0317 South Branch Gunpowder Falls 6,990

Prettyboy Watershed Total 21,025

C. Report Organization
This report is organized into six different chapters:

Chapter 1 presents the purpose of the characterization plan, shows a general location of
the watershed within the County and lists the acreage distribution among the
subwatersheds.

Chapter 2 presents background information on the natural characteristics of the
watershed. Natural characteristics discussed in this chapter include; climate, topography,
soils, geology, wetlands, and forest cover.

Chapter 3 focuses on the human characteristics within the watershed. The human
component focuses on land use/land cover, impervious surface area, storm drain systems,
drinking water, and wastewater systems and other point source locations. Chapter 3 will
also discuss best management practices that have been installed in the watershed as well
as any lands that have been protected through various programs.

Chapter 4 focuses on water quality. This chapter will discuss the stream designations, the
water quality data collected within Prettyboy, and the total maximum daily loads
associated with the Prettyboy watershed.

Chapter 5 summarizes the living resources within the Prettyboy watershed including
aquatic and terrestrial as well as any rare, threatened, or endangered species.

Chapter 6 summarizes the purpose and use of the Characterization Plan and related work
completed within the watershed. This plan will be used in developing the restoration plan
for the watershed. This Chapter also lays out approximate cost in completion of this
work.
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Natural Characteristics

A. Introduction

The natural characteristics of a watershed provide the background for the biological and
hydrological processes within the system. In this chapter, these characteristics are
examined in detail, which will provide a foundation for the later chapters on human
characteristics, water quality, and the living resources. The natural characteristics to be
covered in this chapter include climate; hydrologic factors such as stream flow,
floodplains, and wetlands as well as precipitation; physical landscape features such as
topography, geology, soils, and forest cover. This chapter will also establish groundwater
resources and ecologically important areas. Potential sources of degradation and the
actions needed to address impacted areas can be evaluated by an inventory of these
features within the watershed. Each watershed is unique, and the process of gathering
information about the watershed may reveal key issues that will influence the watershed
restoration plan. The Prettyboy watershed and its subwatersheds can be found in Figure
2-1.

B. Climate

The climate of the region can be characterized as a humid continental climate with four
distinct seasons modified by the proximity of the Chesapeake Bay and Atlantic Ocean
(DEPRM, 2000). Rainfall is evenly distributed through all months of the year with most
months averaging between 3.0 and 3.5 inches per month. Storms in the fall, winter, and
early spring tend to be of longer duration and lesser intensity than summer storms, which
are often convective in nature with scattered high-intensity storm cells. The average
annual rainfall, measured at the Westminster State Police Barracks, is approximately 44
inches per year. The average annual snowfall is approximately 21 inches with the
majority of accumulation in December, January, and February.

The climate of a region affects the rate of soil formation and erosion patterns, and by
interacting with the underlying geology, influences the stream drainage network pattern
and the resulting topography.
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C. Physical Location

The Prettyboy watershed lies entirely within the Piedmont physiographic province. The
Piedmont is classified as low rolling hills with loamy moderately fertile soils and
complex geology with numerous rock formations of different materials and ages
intermingled with one another.

1. Topography

Topography of the surrounding land, including its steepness and concavity, will affect
surface water flows, soil erosion, and development suitability. Steeper slopes are more
prone to soil erosion and may have a greater influence on the amount of pollutants
generated. For this characterization the slopes were arranged into three categories using
soil data from the Carroll County Soil Survey: low slopes (0-8%), medium slopes (8-
15%), and high slopes (>15%). Table 2-1 presents the subwatershed slopes as
percentages of the 12-digit watershed area.

Table 2-1: Prettyboy Watershed Slope Categories

DNR 12-Digit Scale Subwatershed Slope Category (%0)
Low Medium | High

0313 Poplar Run 68 22 10
% of overall total 1 <1 <1

0314 Georges/Murphy Run 55 33 12
% of overall total 12 7 3

0315 Grave/Indian Run 50 36 14
% of overall total 9 6 2

0316 Gunpowder Falls 40 32 28
% of overall total 10 8 7

0317 South Branch Gunpowder Falls 42 37 21
% of overall total 15 13 7

Prettyboy Watershed Total 47 34 19

The Gunpowder Falls watershed contains the highest proportion of high slopes (>15%)
within the Prettyboy watershed at 28 percent of the total area, with South Branch coming
in just behind (21 percent of the total area). The broken topography of these two
subwatersheds makes them more prone to erosion, depending on the land cover and
underlying soil type. Poplar Run had the smallest proportion of steep slopes (10%)
within the Prettyboy watershed.

Figure 2-2 displays the slope categories and their distribution throughout the Prettyboy
watershed.
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2. Soils

The terrestrial system within a watershed is greatly influenced by the type and condition
of the underlying soil. Soil factors such as drainage and permeability also greatly reflect
the amount of water present in a stream as well as its quality.

Soil composition is determined by factors like climate, organic matter, and the type of
parent material present. Within the Piedmont, highly metamorphosed schist, gneiss, and
phyllite make up the vast majority of the parent material. Local soil conditions can vary
greatly depending on the organic matter and localized climate. Chester and Manor soils
are common in the Piedmont from Pennsylvania to North Carolina, including the
Prettyboy watershed (Costa, 1975).

a. Hydrologic Soil Groups

The Natural Resource Conservation Service (NRCS) classifies soils into four
Hydrological Soil Groups (HSG) based on the soil’s runoff potential. Runoff potential is
the opposite of infiltration capacity; soils with high infiltration capacity will have low
runoff potential, and vice versa. The four Hydrological Soil Groups are A, B, C, and D,
where group A generally has the smallest runoff potential and Group D has the greatest.
Soils with low runoff potential will be less prone to erosion, and their higher infiltration
rates result in faster flow-through of precipitation to groundwater (DEPRM, 2008).

Hydrological Soil Group classification was obtained from USDA technical release-55
‘Urban Hydrology for Small Watersheds’.

Group A is composed of sand, loamy sand, or sandy loam types of soil. It has low runoff
potential and high infiltration rates even when thoroughly wetted. They consist chiefly of
deep, well to excessively drained sands or gravels and have a high rate of water
transmission.

Group B is composed of loam or silt loam. This group has a moderate infiltration rate
when thoroughly wetted and consists mostly of deep to moderately deep and moderately
well to well drained soils with moderately fine to moderately coarse textures.

Group C is composed primarily of sandy clay loam. These soils have low infiltration
rates when thoroughly wetted and consist mostly of soils with a layer that impedes
downward movement of water. These soils also have a moderately fine to fine structure.

Group D is composed of clay loam, silty clay loam, sandy clay, silty clay, or clay. This
group has the highest runoff potential. They have very low infiltration rates when
thoroughly wetted and consist mostly of clay soils with a high swelling potential, soils
with a permanent high water table, soils with a clay pan or clay layer at or near the
surface, and shallow soils lying over an impervious material.
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The Hydrologic soil data from the Carroll County Soil Survey is summarized in Table 2-
2 and shown in Figure 2-3.

Table 2-2: Prettyboy Subwatershed Hydrologic Soil Group Categories

0313 Poplar Run 25 72 1 2

% of overall total <1 1 <1 <1

0315 Grave/Indian Run 24 64 8 4

% of overall total 4 11 1 <1

0317 South Branch 41 46 9 4

% of overall total 14 16 3 1

The majority of the subwatersheds have a similar percentage of C and D soils. While the
overall percentage is fairly low, these areas should be targeted when considering where
the greatest potential for addressing soil conservation exists. The South Branch
watershed contains the highest proportion of C and D soils with 9 percent of the
watershed classified as a C soil and 4 percent of the watershed classified as a D soil.
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3. Geology

A simplified map of the geologic units within the Prettyboy watershed is shown in Figure
2-4. The types of geological formations within a watershed can impact and alter the
chemical composition of surface and groundwater as well as the rate of recharge to
groundwater. The underlying geology also determines soil formation. Intrinsically, the
underlying geology can be closely correlated to the water quality within that system by
affecting the buffering capacity.

The Prettyboy watershed, like most of the Piedmont, consists of metamorphic rock—
mainly crystalline schists. These formations have moderate infiltration rates with average
recharge to groundwater.

In 1988, Carroll County initiated a water resource study. Part of this study focused on
groundwater resource development in Carroll County. Aquifer type is the ultimate
governing factor for groundwater development; however, natural factors like
precipitation and topography play an important role in recharge. Carroll County has three
distinct aquifer types: saprolite, carbonate rock, and triassic rock aquifers—all with
varying rates of groundwater recharge. The carbonate rock aquifer has the highest
recharge rate of the three types with an estimated drought recharge of 550,000 gallons per
day per square mile (GPD/MI2). The triassic aquifer groundwater recharge under
drought conditions is estimated at 220,000 GPD/MI2. The groundwater recharge rate for
the saprolite aquifer varies widely depending on the hydrologic group (Carroll County
Water Resource Study, 1998).

11
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D. Surface Water Resources

The physical resources within a watershed can greatly alter the hydrological process and
can affect water quality. The following section will examine those resources that
contribute in stabilizing stream flow as well as help with natural filtration.

1. Wetlands

Wetlands are a beneficial surface water resource. Wetlands provide downstream flood
protection by absorbing and slowly releasing storm flows. Wetlands also naturally
improve water quality with their filtering capability, nutrient uptake, and transformation.

Wetlands are defined by the US Army Corps of Engineers and the US Environmental
Protection Agency (EPA) as “areas that are inundated or saturated by surface or ground
water at a frequency and duration sufficient to support, and that under normal
circumstances do support, a prevalence of vegetation typically adapted for life in
saturated soil conditions. Wetlands generally include swamps, marshes, bogs and similar
areas.” Wetlands in the Prettyboy watershed, as seen in Figure 2-5, can generally be
found in low-lying areas around streams. This is common of the Piedmont province due
to the relief in topography, geology, and depth to groundwater.

There are three main sources of wetland information available in Maryland. The first is
the National Wetlands Inventory (NWI), which covers the entire country. The second is
the Maryland Department of Natural Resources (DNR) which has mapped wetlands for
the State, and the third is the National Land Cover Database (NLCD). The statistical data
in this report was based off of the delineations from the NLCD. Actual acreage may be
greater when field verified. The estimated acreage of wetlands for the Prettyboy
Watershed can be found in Table 2-3.

Table 2-3: Prettyboy Watershed Wetland Acreage

DNR 12-Digit Scale Subwatershed MUEID el i | BSEES
Acres %

0313 Poplar Run 0 0%
0314 Georges/Murphy Run 48.10 <1%
0315 Grave/Indian Run 47.77 1.3%
0316 Gunpowder Falls 29.56 <1%
0317 South Branch Gunpowder Falls 37.29 <1%

Prettyboy Watershed Total: 162.72 <1%

13
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2. Floodplains

A floodplain is an area of low, flat land along a stream or river that is subject to flooding.
Floodplains in their natural state provide benefits to both human and natural systems.
Benefits range from reducing the number and severity of floods to handling stormwater
runoff and minimizing non-point source pollutants. A natural floodplain will slow the
velocity of water moving through a system, which allows sediment to settle and nutrients
to be absorbed by the surrounding vegetation. Natural floodplains also contribute to
groundwater recharge by allowing infiltration. Infiltration will reduce the frequency of
low surface flows and allow for a healthier ecosystem.

Many floodplains are ideal locations for bike paths, open spaces, and wildlife
conservation which will create a more appealing community. A floodplain in its natural
state will provide outdoor education and scientific study.

The Prettyboy watershed contains about 879 acres (4%) of floodplain that are regulated
under the National Flood Insurance Program (NFIP). The Federal Emergency
Management Agency (FEMA) has updated flood risk identification using newer
technology to establish flood risk zones and base flood elevations. Floodplain
information obtained from FEMA 2015 effective mapped data. The total regulated
floodplain area within the Prettyboy watershed is shown in Figure 2-6.
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Figure 2-6: Prettyboy Watershed Floodplains
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3. Forest

Forests are home to many forms of life and play many essential roles environmentally
including climatic regulation, carbon cycling, biodiversity preservation, and soil and
water conservation. Among land cover types, the forest provides the greatest protection
for soil and water quality. A healthy forest will hold soil in place which reduces runoff,
conserves nutrients, and protects streams from erosion. The riparian forest or corridor
directly adjacent to the stream helps to moderate stream temperatures, which in many
cases can support coldwater fisheries. In addition to supplying much-needed shade for
streams, the riparian forest is responsible for supplying the detritus matter to the stream,
which is the natural food and energy input for streams in the Piedmont region.

a. Forest Cover

A healthy forest not only plays an important role environmentally, but it can have great
aesthetic and recreational benefits as well. The forest areas within the Prettyboy
watershed today consist of succession forests that have regrown and matured. Larger
forest blocks will provide greater benefits ecologically than smaller blocks. Typically
there is less fragmentation of the landscape in a larger forest block which benefits interior
dwelling species.

Prettyboy Watershed contains 6,155 acres of forest over multiple land uses, and covers
about 29 percent of the land within the watershed. The forest cover within the Prettyboy
Watershed can be found in Figure 2-7 and is shown in Table 2-4.

Table 2-4: Prettyboy Watershed Forest Cover

D?Q;IF S%:?aie Subwatershed ng_z; Forested Acres % Forested
0313 Poplar Run 209 48 23%
0314 Georges/Murphy Run 5,043 982 19%
0315 Grave/Indian Run 3,558 1,141 32%
0316 Gunpowder Falls 5,225 1,982 38%
0317 Gﬁgsg\‘l\sg‘;‘r‘;&gls 6,990 2,002 29%

Prettyboy Watershed Total 21,025 6,155 29%
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E. Ecologically Important Areas

DNR has mapped a statewide network of ecologically important areas across the state
called “Green Infrastructure”. These areas are known as hubs and corridors. Hubs
consist of large blocks of important natural resource land, and corridors connect one hub
to the next. The large blocks of land that form this green infrastructure consist primarily
of contiguous forest land but also may include wetlands and other naturally vegetated
lands.

DNR mapped this network of ecologically important land by using several geographic
information system (GIS) data layers to develop the areas that met specific parameters for
green infrastructure. Hubs will contain one or more of the following:

Areas containing sensitive plant or animal species

Large blocks of contiguous interior forest (at least 250 contiguous acres)

Wetland complexes with at least 250 acres of unmodified wetlands

Streams or rivers with aquatic species of concern, rare coldwater or blackwater
ecosystems, or important to anadromous fish and their associated riparian forest
and wetlands

e Conservation areas already protected by public and private organizations (i.e.
DNR, The Nature Conservancy)

This “Green Infrastructure” provides the bulk of the state’s natural support system. As
stated previously, forest systems are important resources that attribute to filtering and
cooling water, storing and cycling nutrients, conserving soils, protecting areas from storm
and flood damage, and maintaining the hydrologic function of the watershed. For more
information on the Green Infrastructure identification project through DNR, see
www.dnr.maryland.gov/greenways.

Lands identified through the Green Infrastructure project where protection is needed may
be addressed through various programs including rural legacy, program open space, or
conservation easements.

Figure 2-8 shows the hubs and corridors within the Prettyboy watershed as identified
through the DNR Green Infrastructure project.
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F. Groundwater Resources

Groundwater development potential in Carroll County is limited to the aquifer type of
that area. Of the aquifer types within Carroll County, each has unique water-bearing and
yielding properties. The underlying bedrock units have minimal primary porosity and
permeability. As such, groundwater occurs principally in interconnected joints, fractures,
and faults within the rock mass, as well as in the relatively shallow weathered zone
overlying the bedrock and beneath the soil horizon (Carroll County Water Resources
Study, 1998).

The ease at which groundwater moves through an aquifer in response to a water table
gradient is indicated by aquifer transmissivity. Transmissivity is a governing factor in
determining the amount of water which may be withdrawn in a given area. A highly
transmissive aquifer will allow a greater volume of water to be withdrawn than an aquifer
with low transmissivity with a given water table drawdown. Low transmissivity will
cause significantly less flow in the groundwater and restrict withdrawal rates.

To obtain satisfactory yield, well location is critical and must intersect a permeable
fracture. Fracture trace zones are evident on aerial photographs as alignments of valleys
and swales, contrasting soil tones, differences in vegetation type, and growth along with
the occurrence of springs and seeps. Aquifers are replenished by the seepage of
precipitation, but the amount that is absorbed is dependent on geologic, topographic, and
human factors which determine the extent and rate that aquifers are replenished.

The ground works as an excellent mechanism for filtering out particulate matter, but
natural occurring contaminants such as iron and manganese, as well as human induced
contaminants like chemicals and oil, are easily dissolved and can be transmitted via
groundwater to surface water bodies. Since the underlying rocks have varying porosity
and permeability characteristics, water quality will also vary greatly.
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Human Characteristics
A. Population

The natural landscape of the Prettyboy watershed has been modified for human use over
time. This modification has the potential to degrade both the terrestrial and aquatic
ecosystems.  The Prettyboy watershed currently has an estimated population of 10,200
persons with approximately 7,600 residing within the town limits of Hampstead and
Manchester. The population density outside of the municipalities equates to about one
person for every 7.5 acres. The following chapter will discuss the human characteristics
of the watershed and how these modifications could possibly impact the natural
ecosystem. This chapter will examine the general land use and land cover of the
watershed as well as the specific human modifications like impervious surface cover,
stormwater systems, drinking water, and wastewater systems.

B. Land Use and Land Cover

The land use information was obtained from the National Land Cover Database (GIS)
land use data. Land use data summary for the Prettyboy watershed can be found in Table
3-1. Figure 3-1 shows the land use cover within the Prettyboy watershed.

Table 3-1: Prettyboy Watershed Land Cover

Land Use Acres Percent Acres Percent Acres Percent Current Percent
2001 2001 2006 2006 2011 2011 Acres
Open Water 5 <1% 5 <1% 5 <1% 5 <1%
IF_eg\sAi/éEr?tri]:Ilty 2,071 9.8% 2,065 9.8% 2,165 10% 3,697 17.5%
k/l"l‘)’("egfj‘rﬂg’] 313 1.5% 315 1.5% 359 1.7% 359 1.7%
m%gmﬁggs'ty 77 <1% 85 <1% 110 <1% 110 <1%
I\HA'S(ZBDS?E;K 16 <1% 17 <1% 22 <1% 22 <1%
Forest 6,363 30% 6,336 30% 6,325 30% 6,155 29%
Shrub/Scrub 473 2.2% 468 2.2% 466 2.2% 429 2%
Grassland 29 <1% 50 <1% 48 <1% 43 <1%
Pasture/Hay 3,098 19% 3,800 18% 3,766 17.9% 3,257 15.5%
Cropland 7,500 36% 7,704 36.6% 7,580 36% 6,784 32%
Wetland 164 <1% 164 <1% 163 <1% 163 <1%

Agriculture is the dominant land use within the Prettyboy watershed, followed by forest
and residential. Mixed urban uses account for less than 2 percent of the total land use,
which represents the relatively rural nature of the Prettyboy watershed.
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Figure 3-1: Prettyboy Watershed Land Use/Land Cover
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C. Priority Funding Areas, Zoning and Build-Out

1. Priority Funding Areas

The Maryland Smart Growth Areas Act of 1997 introduced the concept of Priority
Funding Areas (PFAs). The Maryland Planning Act and Smart Growth initiatives require
that the local jurisdictions map specific growth areas to target infrastructure dollars from
the State. PFAs are existing communities and locations where state funding for future
growth will be designated. Within the Prettyboy watershed the towns of Manchester and
Hampstead are designated PFAs. In addition to these two towns, there are also five rural
villages that are designated PFAs. These rural villages include Lineboro, Alesia, Millers,
Maple Grove, and Melrose. These designated areas have specific boundaries and are the
focal point for employment, social, and commercial activity within the watershed. Figure
3-2 shows the designated PFAs within the Prettyboy watershed.

2. Zoning and Build Out

Zoning refers to the regulation of land for the purpose of promoting compatible land uses.
Typically zoning specifies the areas in which residential, industrial, recreational or
commercial activities may take place. The current zoning for the Prettyboy watershed
can be found in Figure 3-3. Carroll County does not regulate zoning within the
municipalities. The majority of the Prettyboy reservoir watershed (72%) is zoned
agricultural.

Build-out analyzes the number of residential units in a given area that could be built
based on the current zoning. Build out looks at existing development and, based on a
yield calculation, determines how many more residential units can be built in the future.
Within the Prettyboy watershed there are 945 parcels remaining for potential
development on 9,901 acres for a potential lot yield (PLY) of 2,815 (build out data was
provided by Carroll County Department of Land Use, Planning and Development). This
data is based on a medium range buildable land inventory estimate by land use
designations. The medium range estimates have been determined to be the most accurate
for build out. The full buildable land inventory report can be found at:
http://ccgovernment.carr.org/ccg/compplan/bli/. Figure 3-4 shows the remaining parcels
in Prettyboy watershed where residential units could be built.
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D. Impervious Surfaces

Watershed and stream health have been tied, via various studies to the amount of
impervious surface that lies within the system. Impervious surfaces such as roads,
parking areas, and rooftops block the natural seepage of rainwater into the ground,
resulting in concentrated stormwater runoff with an accelerated flow rate.

There are two general ways to quantify impervious cover: total impervious and effective
impervious. Total impervious accounts for all impervious surfaces within a catchment,
and effective impervious is the impervious area within the watershed that is directly
connected to stream channels. Table 3-2 shows the estimated total impervious area by
subwatershed for the Prettyboy watershed.

Table 3-2: Prettyboy Watershed Estimated Impervious Surface Area

DNR 12-digit Subwatershed Acres Impervious Perce_nt
Scale Acres Impervious
0313 Poplar Run 209 10.9 5.2
0314 Georges/Murphy Run 5,043 372.8 7.4
0315 Grave/Indian Run 3,558 107.1 3.0
0316 Gunpowder Falls 5,225 177.6 34
0317 South Branch Gunpowder 6,990 3246 46
Falls
Prettyboy Watershed 21,025 993.0 4.7

The Prettyboy watershed is estimated to have 993 acres of total impervious within the
catchment and accounts for approximately 4.7 percent of the total land area. Effective
impervious was not calculated for this exercise because it is difficult to accurately
determine without proper field verification, but it is a much lesser percent. The
subwatersheds of Georges and Murphy Run originate within the town boundaries of
Hampstead and Manchester and have the highest percentage of total impervious for the
entire watershed (7.4%). Some aquatic species begin to disappear once the impervious
area of a watershed reaches a certain threshold. This threshold was established at 10
percent back in the 1970’s, but a change in this number has been considered by DNR
after drastic declines in Brook Trout populations became evident in watersheds where the
impervious surface is at or above the 4 percent range (Southerland, 2005). Figure 3-5
shows the estimated total impervious surface area within the Prettyboy watershed.
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E. Stormwater

Stormwater consists of runoff from precipitation and snowmelt that flows over the land
or an impervious surface and is unable to infiltrate into the ground. As the runoff flows
across a surface it can accumulate various debris, chemicals, sediment, or other pollutants
that could adversely affect the water quality of a stream. Increased amounts of
unmanaged effective impervious surface within a watershed likely increase the amount of
contaminated stormwater reaching the stream channel.

1. Stormwater Management Facilities

In the 1980’s, the State of Maryland required stormwater management for new
development to manage the quantity of runoff. These requirements were initially put in
place to treat subdivisions with less than 2 acre lots. For lots greater than 2 acres,
stormwater management was only required to address road runoff. In 2000 Maryland
Department of Environment (MDE) released a new design manual for stormwater which
required greater water quality and quantity controls and included stormwater
management for subdivisions with lots greater than 2 acres.

There are different types of management facilities with varying degrees of pollutant
removal capability. Facilities that infiltrate stormwater runoff have among the highest
pollutant removal capability, while the initial dry pond design has the lowest pollutant
removal efficiency and was designed to control water quantity. In total there are 48
existing stormwater management facilities within the Prettyboy watershed, with the
majority being located within the town boundaries of Hampstead and Manchester. Table
3-3 lists the facility type, number of structures, and associated drainage acreage of the
structures. Appendix A lists the subwatershed location, facility type, drainage area, and
facility name along with a definition of each facility and the pollutant removal capability.
Figure 3-6 shows the location of the stormwater management facilities in the Prettyboy
watershed.

2. Storm Drain Systems

A storm drainage system will consist of either contoured drainage swales or a curb and
gutter system with inlets and associated piping. Both systems function to quickly remove
water from impervious areas in order to prevent flooding, but they have varying effects
on water quality. The curb and gutter system directly connects to the stream through its
piping network and delivers increased volumes of water as well as untreated pollutants
from the connected impervious surface. Contoured drainage swales do not move water as
efficiently as the curb and gutter system which allows for filtration of some pollutants,
and infiltration, reducing the amount of water delivered to the stream. The majority of
the storm drainage systems in the Prettyboy watershed are contoured drainage swales.
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Table 3-3: Prettyboy Watershed Stormwater Facility Types

Facility Type Number of Structures Drainage Area
Dry Detention 4 52.19
Infiltration Facility 21 140.99
Filtration Facility 7 7.55
Sand Filters 7 150.77
Retention Facility 4 90.18
Shallow Marsh 2 69.6
Underground Stone 3 4.8
Grass Channel 1 1.88

Stormwater management facilities proposed for implementation to assist in addressing
the stormwater wasteload allocation TMDLs are listed within the Prettyboy Reservoir
Watershed TMDL restoration plan.

F. Drinking Water

Safe drinking water is fundamentally important to support human and livestock
populations within a watershed. Within the Prettyboy watershed drinking water comes
from two main sources: public water systems and private wells.

1. Wellhead Protection Areas

Wellhead protection areas defined under the Safe Drinking Water Act are surface and
subsurface regulated land areas around public drinking water wells or well fields that
prevent contamination of that water supply. Ideally, a wellhead protection area will
encompass the entire potential recharge area for that well. Wellhead protection areas
within the Prettyboy watershed are shown in Figure 3-7.

2. Water Supply

The majority of the residents within the Prettyboy watershed obtain their water from
private wells located on their property. (There are about 2,600 private water wells within
the watershed.) Since the underlying geology within the Prettyboy watershed consists
mainly of crystalline metamorphosed rock, the associated water withdrawals from these
wells come from an unconfined aquifer. The fractured rock of the Piedmont
physiographic region allows surface water to pass through the soil and into the
underlying rock fractures; therefore, the source of the water is locally derived.
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3. Public Water Service Area

Within the Prettyboy watershed the towns of Hampstead and Manchester provide
residents with public water. Hampstead currently has 18 production wells appropriated,
while Manchester has 17 wells and 2 springs. A water use appropriation is required for
any entity withdrawing more than 10,000 gallons a day from a single source.
Appropriations are determined by MDE’s Water Supply Program and are necessary to
conserve and protect this vital resource for the residents of the State of Maryland. At any
given time these wells could be either online or offline depending on maintenance and
demand. Both towns sit along the topographical watershed divide and obtain their water
from community wells located in the Prettyboy watershed as well as the Liberty
Reservoir and Double Pipe Creek watersheds. The community well locations and
associated public service area is shown in Figure 3-7.

4. Baltimore Water Supply Drainage Area

The surface water resources within the Prettyboy watershed drain entirely to the
Prettyboy reservoir, which is part of the drinking water supply for the greater Baltimore
metropolitan area. Carroll County is a member of the Reservoir Technical Group (RTG);
the RTG includes technical staff from many jurisdictions within the greater Baltimore
metropolitan area, and is charged with coordinating the implementation of the Baltimore
Reservoir Watershed Management Agreement, signed in 1984. The ultimate goal of the
Baltimore Reservoir Watershed Management Program is to ensure the quality of
untreated “raw” water in each of the three reservoirs, minimizing the cost of treating raw
water in order to meet drinking water standards.
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Figure 3-7: Prettyboy Public Water Supply
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G. Wastewater

Wastewater is any water created through human use that has been adversely affected in
quality by anthropogenic influence, and it must be properly treated and disposed.
Treatment and disposal of wastewater can be accomplished by either on-site septic
systems or through public conveyance to a community or private wastewater treatment
plant. The treatment of wastewater is essential because any untreated waste from a
residential or industrial operation has the potential for carrying harmful contaminants to
the natural environment.

1. Public Wastewater Service Area

The public service area conveys wastewater through a piping system from residences and
businesses to a treatment facility prior to discharge. Each hookup to the sewer line has a
clean-out in which the private landowner is responsible for maintaining. The main part
of the system consists of gravity flow lines with manholes for access, pumping stations,
and force mains. The public utility is responsible for maintenance on the main part of the
wastewater system. Within the Prettyboy watershed there are approximately 1,100
homes utilizing public service and about 200 homes that are within the area slated for
future service. Figure 3-8 shows the public wastewater service area for the Prettyboy
watershed.

2. Wastewater Discharge Locations

Within the Prettyboy watershed the towns of Manchester and Hampstead are serviced
through a public wastewater system. Only the town of Manchester discharges treated
wastewater effluent into the Prettyboy watershed. This wastewater treatment facility uses
spray irrigation on the land in the headwaters of Georges Run from April 1 to November
30, and is designed for a 0.5 million gallon per day flow. Spray irrigation relies on
vegetation for nutrient uptake and the natural filtering ability of soil results in the
attenuation of many of the constituents found in sanitary sewer affluent. During the
remainder of the year when vegetation is dormant, the treatment plant is permitted to
discharge into Georges Run. The Hampstead wastewater treatment plant discharges into
Piney Run stream, which is part of the Loch Raven reservoir watershed.

3. On-Site Septic Systems

On-site septic systems are the main source of waste disposal in rural areas like the
Prettyboy watershed. When maintained and functioning properly, on-site septics are
effective at treating nitrogen. (Phosphorus binds with soil particles and is not considered
an issue.) Improved treatment of nitrogen can be achieved by making sure the leach field
is properly located to prevent effluent from directly entering a body of water; however,
when these systems fail or are inadequately maintained, excessive nutrients and bacteria
can be released, which causes degradation of the groundwater and nearby aquatic
systems. There are currently about 2,600 septic systems within the Prettyboy watershed.
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Figure 3-8: Prettyboy Wastewater Service Area
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H. NPDES Point Sources

Any facility that discharges wastewater or introduces pollutants into the watershed,
whether it is industrial or municipal, must obtain a National Pollutant Discharge
Elimination System (NPDES) permit. Table 3-4 shows a list of NPDES permits within

the Prettyboy watershed (information obtained from epa.gov).

Table 3-4: NPDES Permits in Prettyboy Watershed

Permit Original
Permit Holder Permit Number Subwatershed Issue Status
Type
Date
Lions Club Pool MDG766686 WMAS5 Grave Run 5/6/03 Effective
Manchester Water MDR002201 WMAS Georges Run 12/4/00 | Effective
Distribution System
Manchester WWTP MD0022578 WMA2G Georges Run 2127/75 Expired
Masonry MD3312G99 WMA3 South Branch 8/1/06 | Effective
Contractors, INC.
J.C. Wilhelm, INC. MDRO003011 WMAS Georges Run Effective
River Valley Ranch MD3513G05 WMA4 Gunpowder 12/9/03 Effective

I. Protected Lands

The protection of land ensures that non-urban land uses remain protected over time.
These lands are preserved through various programs and the extent of “protection” can
vary greatly from one property to the next. Preserved and protected lands include areas
such as open space or parks as well as areas that are preserved for agriculture. Protected
lands may be preserved through direct public ownership or public or private easement
acquisition.

Table 3-5 lists the type of protected lands within the Prettyboy watershed along with the
representative acreage. Nearly 3,800 acres (18%) of the total land area within Prettyboy
has some sort of protection associated with the land. Agricultural easements have the
highest percentage of protection within the watershed at 11 percent with nearly 2,400
acres preserved. Figure 3-9 shows where the protected areas are located within the
watershed.

Table 3-5: Protected Lands in Prettyboy Watershed

Type of Protection Acres Percentage
Agricultural Easement 2,340 11
Open Space and Parks 1,057 5
Forest Conservation Easement 253 1
Water Resource Easement 69 <1
Floodplain Easement 5 <1
Total 3,724 18
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1. Rural Legacy Program

Maryland’s Rural Legacy Program was created in 1997 to protect large, continuous tracts
of land from sprawl development and to enhance natural resource, agricultural, forestry
and environmental protection through cooperative efforts among state and local
governments and land trusts. http://www.dnr.state.md.us/land/rurallegacy/index.asp

The goals of the rural legacy program are to:

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

e Preserve critical habitat for native plant and wildlife species;

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

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

The Prettyboy watershed lies within the Upper Patapsco Rural Legacy Area. The Rural

Legacy Area encompasses 18,412 acres (88%) of the Prettyboy watershed depicted in
Figure 3-10.
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Figure 3-9: Prettyboy Protected Lands
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Figure 3-10: Upper Patapsco Rural Legacy Area
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J. Agricultural Best Management Practices

Agricultural best management practices (BMPs) are on-the-ground practices that help
minimize runoff and the delivery of pollutants into our waterways. Practices can be
categorized as soft BMPs such as streambank fencing and cover cropping or hard BMPs
like heavy use areas and waste storage structures. Long term waste storage structures
allows for manure to be applied during appropriate weather conditions to reduce runoff
and allows some bacteria to die off during the storage practice (Walker, et al. 1990).

Appendix B lists the agricultural BMPs located in the Prettyboy watershed as of summer
2014 and provides a detailed explanation of the types of practices used throughout
Carroll County. Figure 3-11 shows the locations of the agricultural BMPs within the
Prettyboy watershed.

1. Farm Plan Acres

Farm plans consist of a combination of agronomic and engineered management practices
that protect and properly utilize natural resources in order to prevent deterioration of the
surrounding soil and water. A farm plan is written for each individual operation and
dictates the management practices that are necessary to protect and improve soil and
water quality. Nutrient management is prescribed as part of the farm plan and assists the
operator with managing the amount, timing, and placement of nutrients in order to
minimize nutrient loss to the surrounding bodies of water while maintaining optimum
crop yield. As of summer 2014, the Prettyboy watershed had approximately 11,567 acres
(55%) of the total land area in a farm plan.
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Figure 3-11: Prettyboy Agricultural BMP Locations
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IV. Water Quality

A. Introduction

Maryland water quality standards have been adopted per the Federal Clean Water Act
Section 101 to “restore and maintain the chemical, physical, and biological integrity of
the Nation’s waters”. Individual standards are established to support the beneficial uses
of water bodies such as fishing, aquatic life, drinking water supply, boating, water contact
recreation as well as terrestrial wildlife that depend on water. Local monitoring allows
documentation of the status of local water bodies and indicates where restoration or
mitigation may be needed. This chapter will discuss the designated uses within
Prettyboy, current water quality impairments that have been assigned, and existing water
quality data within the watershed. Water quality data is utilized along with identified
impairments from the stream corridor assessment to prioritize preservation and
restoration.

B. Designated Uses

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

The entire portion of the Prettyboy watershed within Carroll County is designated as use
I11-P, Non-tidal Cold Water and Public Water Supply. The use IlI-P is capable of
growing and propagating trout, but may not be capable of supporting adult trout for a put-
and-take fishery.

C. Tier Il Waters

States are required by the federal Clean Water Act to develop policies, guidance, and
implementation procedures to protect and maintain existing high quality waters and
prevent them from degrading to the minimum allowable water quality. Tier Il waters
have chemical or biological characteristics that are significantly better than the minimum
water quality requirements. All Tier Il designations in Maryland are based on having
healthy biological communities of fish and aquatic insects. Tier 1l designated stream
segments for the Prettyboy watershed can be found in Figure 4-1.
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Figure 4-1: Prettyboy Watershed Tier Il Stream Segments
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D. Total Maximum Daily Loads (TMDLs)

Impaired waters are streams and other water bodies that are unable to meet their
designated use as defined by the Code of Maryland Regulations. Impaired waters are
placed on the State’s 303(d) list, which is a section of the Clean Water Act that tracks
impaired and threatened water bodies.

MDE uses the 303(d) list of impaired waters to establish Total Maximum Daily Loads
(TMDLs). A TMDL establishes the maximum amount of a pollutant or stressor that a
waterbody can assimilate and still meet water quality standards for its designated use.
Each TMDL addresses a single pollutant, whereas one water body may have multiple
TMDLs. TMDLs are calculated by adding the sum of the allowed pollutant loads for
point sources, non-point sources, and projected growth, with a margin of safety built in.
Load allocations are calculated through the use of watershed modeling using existing and
historical data collected in the field.

TMDLs for the Prettyboy watershed are summarized below. More information on
TMDLs and the 303(d) list can be found at
http://www.mde.maryland.gov/programs/Water/TMDL/Pages/Programs/WaterPrograms/
tmdl/index.aspx.

1. Current Impairments

The current impairments within the Prettyboy watershed that have been assigned a
TMDL.: Bacteria and Nutrients.

a. Bacteria

The current estimated baseline load for bacteria within the entire Prettyboy watershed
was determined by (MDE, 2008) to be 625,714 billion MPN/year (MPN, or most
probable number is a technique used to estimate microbial populations). The TMDL to
meet the watershed designated use was determined by MDE to be 199,917 billion
MPN/year, which is a reduction of 425,797 billion MPN/year (32%) from the current
estimated loading. The baseline load for Carroll County was determined by MDE to be
292,956 billion MPN/year. With the TMDL to meet the designated use for the Carroll
County portion of the watershed to be 77,029 billion MPN/year, a reduction of 215,927
billion MPN/year (74%) from the current estimated loading. Table 4-1 outlines the
bacteria baseline and TMDL for the entire watershed as well as the Carroll County
baseline load and TMDL allocation.

These maximum practicable reduction targets are based on the available literature and
best professional judgment. There is much uncertainty with estimated reductions from
BMPs. In certain watersheds, the goal of meeting water quality standards may require
very high reductions that are not achievable with current technologies and management
practices (MDE, 2009). Table 4-2 lists the bacteria stormwater WLA for the phase II
jurisdictions within the Prettyboy Watershed.
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Table 4-1: Prettyboy 8-digit Watershed Bacteria TMDL

Baseline Load (Billion TMDL Allocation (Billion
Subwatershed MPN/Y ear) MPN/Year)
Sub-Watershed | Carroll County | Sub-Watershed | Carroll County

Load Load Allocation Load
GUNO0476 203,147 191,919 31,918 27,833
GRGO0013 31,597 22,662 28,663 20,560
GOB0042 142,514 73,376 63,458 27,950

SUB 248,456 5,000 75,878 687
Total 625,714 292,956 199,917 77,029

Table 4-2: Stormwater WLA for Bacteria by Jurisdiction (Source: MDE TMDL Data

Center)
Carroll Hampstead (Phase o Manchester (Phase I1) o
County | II) Stormwater WLA | dugtion Stormwater WLA o du(t):tion
(Phase 1)* | (Billion MPN/Year) (Billion MPN/Year)
N/A 2,311 79.7% 3,339 88.9%

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

b. Phosphorus

The current estimated stormwater baseline load for Carroll County as determined by
MDE TMDL Data Center is 1,843 Ibs. /yr., the TMDL for the stormwater WLA was
determined to be 1,572 Ibs. /yr., which is a reduction of 271 Ibs. /yr. (15%) from the
current loading (Table 4-3). This stormwater WLA is an aggregate of the municipal and
industrial stormwater, including the loads from construction activity. Estimating a load
contribution from the stormwater Phase I and Il sources is imprecise, given the variability
in sources, runoff volumes, and pollutant loads over time (MDE, 2006).

Table 4-3: Prettyboy 8-digit Watershed Phosphorus TMDL

Subwatershed WGP0050 Percent
Jurisdiction Baseline TMDL Reduction
Carroll County 1,843 1,572 15%
Total 1,843 1,572 15%
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The purpose of phosphorus reductions is to reduce high chlorophyll a (Chla)
concentrations that reflect excessive algal blooms and to maintain dissolved oxygen (DO)
at a level supportive of the designated uses for Prettyboy Reservoir. The TMDLs are
based on average annual total phosphorus loads for the simulation period 1992-1997,
which includes both wet and dry years, and thus takes into account a variety of
hydrological conditions. Phosphorus remains as the only nutrient TMDL within the
watershed and has been determined by MDE to be the limiting nutrient. If phosphorus is
used up or removed, excess algal growth within the system will cease.

E. Water Quality Data

Water quality data within the Prettyboy Reservoir has been collected throughout the years
by varying agencies with different program goals. This section will focus on water
quality data that has been collected in support of the Prettyboy Watershed Restoration
Action Strategy (WRAS, 2007). The first section will discuss the synoptic survey results
performed by MDE in support of the Prettyboy WRAS. An examination of the discharge
and chemical data collected by Carroll County staff, which focused on the major
subwatersheds within Prettyboy watershed, will also be discussed.

1. Synoptic Survey Results

In the spring of 2005, MDE performed, in support of the Prettyboy WRAS, a synoptic
survey at 68 tributary sites within the Prettyboy watershed. A synoptic survey is a one-
time water quality survey designed to provide a snapshot of the nutrient levels and the
quality of the biological community at a specific site within a watershed. The survey
typically collects surface water grab samples during spring baseflow. The synoptic
information is used to identify subwatersheds or reaches within a watershed that might
benefit from the implementation of best management practices, stream restoration, or
protection. The synoptic survey is used as a relative comparison between sites and to
prioritize watersheds that could benefit from additional nutrient concentration sampling.

Of the 68 synoptic sampling sites 23 had nitrate/nitrite levels that were considered
excessive (>5mg/L), 37 were found to have a high concentration (3-5mg/L), 7 were
found to be moderately elevated (1-3mg/L), and only one subwatershed had a baseline
concentration (<1mg/L). With regards to orthophosphate, only 2 of the 68 sites were
found to have excessive concentrations (>.015 mg/L), 3 sites were rated highly
concentrated (.01-.015 mg/L), 32 sites had moderate concentrations (.005-.01 mg/L), and
the remaining 31 sites were found to have an orthophosphate concentration below
baseline (<.005 mg/L). Nutrient concentrations and ranges can be found in Table 4-4.
Nitrate concentrations and yields can be found in Figure 4-2 and 4-3. Orthophosphate
concentrations and yields can be found in Figure 4-4 and 4-5.
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Figure 4-2: 2005 Synoptic Survey Nitrate/Nitrite Concentrations (Figure 2, MDE
2006)
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Figure 4-4: 2005 Synoptic Survey Orthophosphate Concentrations (Figure 4, MDE 2006)
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Figure 4-5: 2005 Synoptic Survey Orthophosphate Yields (Figure 5, MDE 2006)
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Table 4-4: Nutrient Rating and Ranges

PRETTYBOY RESERVOIR WATERSHED CHARACTERIZATION PLAN

Nitrate/Nitrite Nitrate/Nitrite Orthophosphate Orthophosphate
Ratingl Concentration Yield Concentration Yield
Mg/L Ibs./Ac/Day Mg/L Ibs./Ac/Day
Baseline <1l <.009 <.005 <.00045
Moderate 1-3 .009-.018 .005-.01 .00045-.00089
High 3-5 .018-.027 .01-.015 .00089-.0018
Excessive >5 >.027 >.015 >.0018

1. Frink, Charles R. 1991. Estimating Nutrient Exports to Estuaries. Journal of Environmental Quality. 20:717-724.

The full report on this survey can be found at
http://dnrweb.dnr.state.md.us/download/bays/pbres synoptic.pdf.

2. Synoptic Survey Summary

Estimates of annual dissolved nitrogen loads/yields from samples taken during spring of
the year will result in inflated load estimates. More accurate nitrate/nitrite load/yield
estimates need to include sampling during the growing season to account for potential
lower concentrations and discharges.

The tendency of orthophosphate to be transported-bound to sediments makes any
estimates of annual orthophosphate loads/yields derived from base flow conditions very
conservative. More accurate estimates of orthophosphate loads/yields in a watershed
must include samples from storm flows that carry the vast majority of the sediment load
of a watershed.

3. Carroll County Data

Carroll County Bureau of Resource Management conducted a three year sampling
program from June of 2007 to November of 2009 of the five main subwatersheds within
the Prettyboy watershed, as shown in Figure 4-6. Each site was strategically located at
the bottom of the drainage area along the Carroll/Baltimore County line. The selected
monitoring sites covered 93 percent of the Prettyboy watershed surface water flow within
Carroll County. At each sampling location water samples were taken in order to analyze
concentrations for nitrate/nitrite, total phosphorus, orthophosphorus, and total suspended
solids. Each site was sampled on a weekly basis to ensure that a variety of hydrological
conditions would be encountered for both dry and wet weather conditions. Discharge
measurements were taken in accordance with USGS protocol (Harrison, Rawlins, and
Potyondy, 1994). A summary of the nutrient concentrations for each subwatershed can
be found in Appendix C.

Discharge (flow) measurements were taken in conjunction with the nutrient samples at
each site to determine yield and to calculate a daily nutrient loading. The calculated
loadings in the following sub-sections were based on actual monitoring and show a
discrepancy between real data and modeled data which calculates loadings based on land
use. Detailed phosphorus loadings for each sampling event within each subwatershed
can be found in Appendix D.
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Figure 4-6: Carroll County Surface Water Sampling Stations
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a. Murphy Run

Murphy Run sampling was performed about 150 feet upstream from the bridge crossing
located along Upper Beckleysville Road. Table 4-5 displays the average phosphorus
loadings by year for Murphy Run with a three year average of all sampling events.

Table 4-5: Murphy Run Average Yearly Phosphorus Loadings

. Total
Year Dl(sg;aér)ge Ph?\ilgthat)rus TotaILIT)r;;)dsg)rlmorus Tota:_l;?/;zr:r]orus
g/L
2007 1.82 0.058 0.61 222.65
2008 3.16 0.050 1.01 368.65
2009 2.85 0.031 0.73 266.45
3 year Average 2.61 0.046 0.78 285.9

b. Georges Run

Georges Run sampling was performed about 100 feet upstream from the bridge crossing
located along Fairmount Road. This location was about a mile upstream from the
Baltimore County line but was the best location with regards to access. Table 4-6
displays the average phosphorus loadings by year for Georges Run with a three year
average of all sampling events.

Table 4-6: Georges Run Average Yearly Phosphorus Loadings

. Total
Year Dl(sgI\:aér)ge Ph ?SI%? Erus TotaILI;r;;);g;\orus Totall_lgggzgf;orus
2007 2.29 0.089 1.34 489.1
2008 4.17 0.073 1.79 653.4
2009 4.08 0.057 1.92 700.8
3 year Average 3.51 0.073 1.68 614.4

c. Grave Run

Grave Run sampling was performed about 175 feet upstream from the bridge crossing
located along Millers Station Road. Table 4-7 displays the average phosphorus loadings
by year for Grave Run with a three year average of all sampling events.

Table 4-7: Grave Run Average Yearly Phosphorus Loadings

. Total
Year Dl('séf'\:gge Ph (ﬁphorus TotaIle)r;;stgyorus Tota:_l;?/(;sép;krlorus
g/L
2007 2.57 0.069 1.13 4125
2008 5.20 0.059 1.96 7154
2009 4.89 0.035 1.32 481.8
3 year Average 4.22 0.054 1.47 536.6
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d. Indian Run
Indian Run sampling was performed about 100 feet upstream from the bridge crossing
located along Falls Road. Table 4-8 displays the average phosphorus loadings by year
for Indian Run with a three year average of all sampling events.

Table 4-8: Indian Run Average Yearly Phosphorus Loadings

. Total
Year Dl(sg;aér)ge Ph?\ilphorus TotaILIT)r;;);g)r/morus Tota:_l;?/;zr;rr]orus
g/L
2007 0.93 0.058 0.28 102.2
2008 1.98 0.046 0.53 193.5
2009 1.78 0.034 0.40 146.0
3 year Average 1.56 0.046 0.403 147.2

e. Gunpowder Falls

The sampling for Gunpowder Falls was performed on River Valley Ranch property about
300 feet below where Muddy Creek empties into Gunpowder. Table 4-9 displays the
average phosphorus loadings by year for Gunpowder Falls with a three year average of
all sampling events.

Table 4-9: Gunpowder Falls Average Yearly Phosphorus Loadings

. Total
Year Dl(sgllaér)ge Ph ?\; phorus TotaILFt’)r;;)dsgyorus TotaII_Eg(;/sép:r]orus
g/L
2007 18.01 0.091 10.53 3,843.5
2008 32.64 0.069 14.15 5,164.8
2009 29.03 0.049 9.37 3,420.1
3 year Average 26.56 0.069 11.35 4,142.8

4. Prettyboy Phosphorus Loadings

Tables 4-10 through 4-12 display the average yearly phosphorus loadings from each of
the five subwatersheds within Prettyboy with a cumulative loadings summary and
average nutrient concentrations for the entire sampling year. Table 4-13 displays a
summary of phosphorus loadings for the whole Prettyboy watershed by year over the
entire sampling program.
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Table 4-10: 2007 Subwatershed Phosphorus Loadings

Discharge gl Total Phosphorus Total Phosphorus

Subwatershed (CFS). Ph?\jl%r/‘ﬁrus Lbs/Day Lbs/vear
Murphy Run 1.82 0.058 0.61 222.65
Georges Run 2.29 0.089 1.34 489.10
Grave Run 2.57 0.069 1.13 412.50
Indian Run 0.93 0.058 0.28 102.20
Gunpowder Falls 18.01 0.091 10.53 3843.50

2007 Loadings 25.62° 0.073! 13.89° 5069.95°

Table 4-11: 2008 Subwatershed Phosphorus Loadings

Discharge Ve Total Phosphorus Total Phosphorus

Subwatershed (CFS). Ph‘,’jg}ﬁrus Lbs/Day Lbs/vear
Murphy Run 3.16 0.050 1.01 368.65
Georges Run 4.17 0.073 1.79 653.40
Grave Run 5.20 0.059 1.96 715.40
Indian Run 1.98 0.046 0.53 193.50
Gunpowder Falls 32.64 0.069 14.15 5164.80

2008 Loadings 47.15% 0.059* 19.44? 7095.75°

Table 4-12: 2009 Subwatershed Phosphorus Loadings

Dischar Ui Total Phosphor Total Phosphor
Subwatershed (ngaé)ge Phc;\s/lp;r;ﬁrus otaLbS;)Dsgyo us OtaLbSISKSeparo us
Murphy Run 2.85 0.031 0.73 266.45
Georges Run 4.08 0.057 1.92 700.80
Grave Run 4.89 0.035 1.32 481.80
Indian Run 1.78 0.034 0.40 146.00
Gunpowder Falls 29.03 0.049 9.37 3420.10
2009 Loadings 42.63* 0.041" 13.74° 5015.15°

Table 4-13: Summary of Prettyboy Phosphorus Loadings

Discharge voizl Total Phosphorus Total Phosphorus
L (CFS)g Ph‘:\;%rl‘ﬁrus Lbs/Dgy L beiYenr
2007 25.622 0.0731 13.892 5069.952
2008 47.152 0.0591 19.442 7095.752
2009 42.632 0.0411 13.742 5015.152
Program Average 38.47° 0.058" 15.69° 5726.95°

1Average Nutrient Concentrations
2 Yearly Cumulative Loadings
3 Average Loadings-Entire Program
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5. Current Monitoring

The County’s current monitoring strategy is focused primarily around retrofit locations
where reductions in loadings can be documented from the before and after study
approach.

The Bureau of Resource Management currently monitors one location within the
Prettyboy reservoir watershed. The Whispering Valley site, shown in Figure 4-7, is
located within the South Branch Gunpowder Falls subwatershed, and is almost entirely
within the corporate limits of the Town of Manchester.

The current facility is a dry detention pond that was built in 1983 for the Whispering
Valley subdivision, and is scheduled to be retrofitted to a sand filter in FY17. The
Whispering Valley location is primarily residential, which encompasses 84% of the land
use. The drainage area to the monitoring site is approximately 95 acres, of which, 19
acres or 20% is impervious.

Bi-weekly monitoring at the Whispering Valley site began in January of 2015 and
consists of chemical grab samples with corresponding discharge measurements in order
to calculate loadings. The chemical monitoring parameters, methods, and detection limits
for the Whispering Valley site can be found in Table 4-14. Additional monitoring at this
location includes geomorphic channel surveys as well as spring macro-invertebrate
collection, which are based upon protocols set by Maryland’s MBSS program (Stranko et
al, 2014).

Table 4-14: Water Quality Parameters and Methods

Parameter Reporting Limit Method
Total Suspended Solids 1 mgl/l SM 2540 D-97
Total Phosphorus 0.01 mg/l SM 4500-P E-99
Ortho Phosphorus 0.01 mg/l SM 4500-P E-99
Nitrate-Nitrite 0.05 mg/I SM 4500-NO3 H00
Bacteria®

! Due to the relative short holding time and complexity of the Bureau’s retrofit
monitoring program, bacteria is not included as part of the bi-weekly data collection. The
Bureau has been performing monthly bacteria trend monitoring in conjunction with
Baltimore County in the Liberty reservoir watershed since 2012. The program was
recently expanded to the Prettyboy Watershed in August of 2015.

Once construction to retrofit this existing facility is underway, monitoring at this location
will temporarily be suspended. Following the as-built approval for this new facility,
chemical, biological, and geomorphological data collection will continue in order to
document changes in stream health.
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Figure 4-7: Whispering Valley Monitoring Location
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V. Living Resources

A. Introduction

Living resources is the basic knowledge about how living things function and interact
with one another and their environment. Water is an integral component of the habitat of
all species. Living resources require water to survive and will respond to changes not
only in water availability but water quality as well. These responses allow a better
understanding of how watershed conditions can have an effect on living habitats and
determine whether or not current water management practices are adequately providing
for the needs of the natural communities. This chapter will focus on the aquatic biology
within the Prettyboy watershed as well as any rare, threatened, or endangered species that
may be present within the watershed.

B. Aquatic Biology

Benthic macro-invertebrates and fish communities serve as indicators of water quality
and the overall ecological health of the aquatic system. A number of programs and
agencies regularly collect biological data from streams, including the DNR Fisheries
Program in conjunction with the Maryland Biological Stream Survey (MBSS), as well as
individual efforts within the County.

Biological data has become a critical component in assessing water quality and has been
incorporated into the Maryland water quality standards. The biological water quality
standard states:
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1. Maryland Biological Stream Survey (MBSS)

The Maryland Biological Stream Survey (MBSS) is conducted by biologists and based on
8-digit watersheds. Each year sites are randomly chosen within selected watersheds and
surveyed for benthic macro-invertebrates and fish communities. Using randomly
selected sites provides the statistical requirements necessary to develop valid biological
inferences at both the 8-digit and 12-digit scale. Separate metrics of biological integrity
have been developed by the MBSS program, for both the benthic macro-invertebrates and
the fish communities. These metrics are based on measures of the respective
communities and are a measure of community health. The Benthic Index of Biological
Integrity (BIBI) is based on the benthic invertebrates living in the stream, while the Fish
Index of Biological Integrity (FIBI) is based on the fish community. Table 5-1 presents
the MBSS results by subwatershed for both the benthic macro-invertebrate and fish
communities. Additional information regarding the MBSS program, including methods
and the year site selection occurred can be found on the web at

http://www.dnr.state.md.us/streams/mbss/.
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Table 5-1: MBSS Results by Subwatershed

.. BIBI FIBI
128'3:2“ Subwatershed
Good Fair Poor Good Fair Poor
0313 Poplar Run
0313 Total
Georges Run
0314
Murphy Run
0314 Total
Grave Run
0315
Indian Run
0315 Total
0316 Gunpowder Falls
0316 Total
0317 South Branch
0317 Total
Prettyboy Watershed
Total

A total of 20 sites were sampled for benthic macro-invertebrates, and 7 sites were
sampled for fish assemblage. Within the Prettyboy watershed 50 percent of the sites
were rated good based on the benthic macro-invertebrates, and 43 percent were rated
good based on the fish community. Georges Run, Murphy Run and South Branch
Gunpowder Falls have poor biological integrity. These three subwatersheds also had the
highest concentration of outfalls and exposed pipes identified through the stream corridor
assessment. The headwaters from these three watersheds also originate within the towns
of Hampstead and Manchester. The correlation between the MBSS data and the impacts
identified through the stream corridor assessment indicate where restoration of the
biological community should be targeted. There are currently no MBSS locations within
Carroll County along Indian Run. Indian Run information was taken from an MBSS
location just across the County border in Baltimore. Figure 5-1 shows the MBSS
sampling locations within the Prettyboy watershed in Carroll County.
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Figure 5-1: Prettyboy MBSS Locations

60



PRETTYBOY RESERVOIR WATERSHED CHARACTERIZATION PLAN

2. Carroll County Brook Trout Study

Carroll County initiated a temperature and Brook Trout study in 2009. The purpose of
this study was to understand temperature regimes within the watershed and identify
population ranges and possible communities. Stream temperature plays an important role
in trout communities as populations will begin to disappear once a threshold of 68
degrees Fahrenheit is reached within the stream (Creaser 1930; MacCrimmon and
Campbell 1969). Temperature probes were installed at different subwatershed locations
within the Prettyboy watershed to continually monitor seasonal stream temperature
variations. Through the help of the DNR fisheries program, fish sampling was performed
during summer months at the temperature locations to establish population ranges. Table
5-2 displays the temperature and Brook Trout results by subwatershed. Figure 5-2 shows
the data collection locations for the temperature and Brook Trout study, as well as the
priority watersheds associated with trout communities.

Table 5-2: Brook Trout and Temperature Results

2009 2010
LL c — LL o —
e | Su | 5| % § 8 18|58 ;‘f
c [ = = = [} = = =
Subwatershed % § é i’i : Z % é 5 ,Di i : Z TI\: é
» | E | 82 |8 |3 |8°| E |SE| 8|8 |%"
= = oM m 2 = S| o f5a) 2
=S - a S B o
SBGO1 | 325 | 401.33 1 0 101 33.8 258 0 0 92
SBGO02 n/a n/a 1 0 70 n/a n/a n/a | nla n/a
SBGO03 2.9 15.67 0 0 84 n/a n/a n/a | nla n/a
South Branch SBG04 n/a n/a n/a | n/a n/a 26.8 87 0 0 78
SBGO05 n/a n/a n/a | n/a n/a 15.7 66 9 0 110
SBG06 n/a n/a n/a | n/a n/a n/a n/a 14 0 74
SBGO07 n/a n/a n/a | n/a n/a n/a n/a 3 0 102
GPF01 23.8 187.33 | n/a | nla n/a n/a n/a n/a | nla n/a
GPF02 5.3 16.67 8 0 110 20 66 13 0 95
Gunpowder GPF03 4.5 17 3 0 118 24.7 210 15 0 94
Falls GPF04 | 45 18 nfa | nfa| nla | 16.14 | 66.33 | 25 | 0 92
GPF05 n/a n/a n/a | n/a n/a 34.5 237 0 0 89
GPF06 n/a n/a n/a | n/a n/a 39.5 282 n/a | nla n/a
Mﬁf;;SeRS{m GMRO1 | 13.6 46 0 0 104 n/a n/a n/a | n/a n/a
GIR01 10.5 68 0 1 98 n/a n/a nfa | nfa n/a
Grave/ GIR02 5.3 39.67 0 7 96 n/a n/a n/a | n/a n/a
Indian Run GIRO3 | n/a n/a 0 1 | 105 | 21.2 81 0 | 3 | 106
GIR04 <1 7.33 6 0 96 14.2 | 18.67 | 15 0 106
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The Gunpowder Falls watershed had the highest concentration of Brook Trout
population. The only other watersheds that showed a potential for recurring populations
were the headwaters of South Branch and Grave Run. Trout populations can be closely
tied to stream temperature, but there are many other factors such as available habitat,
water chemistry, and substrate conditions that can dictate actual communities. (Creaser
1930, Raleigh 1982).

C. Aquatic Sensitive Species

Aquatic sensitive species are those plants and animals that are among the rarest in
Maryland and most in need of conservation efforts. These species are at the greatest risk
of local extinction and generally the most sensitive to environmental degradation.

1. Rare, Threatened, and Endangered Species (R.T.E.)

Rare, threatened, and endangered species are those plants and animals that are the most at
risk in their ability to maintain healthy population levels. Within the Prettyboy watershed
the most widely known are the bald eagle and bog turtle, which are listed on both the
state and federal endangered species list. For watershed restoration purposes, it is
important to know and account for the habitats of sensitive species. Protecting and
expanding these habitats help to preserve biodiversity and is a critical component in
successfully restoring a watershed. DNR’s Wildlife and Heritage Service identifies
important areas for sensitive species conservation known as “stronghold watersheds”.
Stronghold watersheds are the places where rare, threatened, and endangered species
have the highest abundance of natural communities. Within the Prettyboy watershed the
Gunpowder Falls subwatershed has been identified as a stronghold watershed, and special
protection is necessary to ensure the persistence of these communities. A complete list of
all rare, threatened, and endangered plants and animals within Carroll County and
throughout the state of Maryland can be found at

http://www.dnr.state.md.us/wildlife/espaa.asp.

Figure 5-3 shows the targeted ecological areas for sensitive species within the Prettyboy
watershed. Sensitive species areas were designated by the DNR.
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Figure 5-2: Prettyboy Data Collection Locations
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Figure 5-3: Prettyboy Targeted Ecological Areas
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D. Stream Corridor Assessment

A Stream Corridor Assessment (SCA) of the Prettyboy watershed was conducted during
the winter of 2011 by Carroll County Bureau of Resource Management staff. The
Prettyboy SCA was based on protocols developed by the Maryland Department of
Natural Resources watershed restoration division (Yetman, 2001). The goal of this
assessment was to identify and rank current impairments within the watershed to assist in
prioritizing locations for restoration implementation.

This assessment reached out to 590 landowners within the Prettyboy watershed whose
property is intersected by a stream corridor. Landowner permission was obtained
through a mailing that detailed the assessment, permission results can be found in Figure
5-4. A response card was also included for the landowner to send back with their
permission response. Only properties with owner permission were assessed. Access was
granted for approximately 80 of the 97 stream miles within the Prettyboy watershed.

The most common impairments identified during the assessment are shown in Figure 5-5,
and consisted primarily of erosion sites and inadequate streamside buffers followed by
rural pipe outfalls. Table 5-3 presents a summary of the number of impacts identified in
each subwatershed.

Table 5-3: Stream Corridor Assessment — Identified Impacts

— a5 o i)
c 2 - E | 38 & | w5
S S | 28| 2 | €| § | S| B
Stream Segment a o gﬂg = | §5 o) = S
@ F 2% B o3| g |°8
Poplar Run 0 0 0 0 0 0 0 0
George;ﬁ ';"”rphy 31 | 15 | 29 1 7 47 | 13 | 143
Grave/Indrgg 36 | 26 | 21 | 3 4 28 | 8 | 126
Run
Gunpowder Falls 41 6 32 2 2 8 2 93
South Branch 85 5 55 0 1 50 | 10 | 206
Gunpowder Falls
Total 193 | 52 | 137 6 14 | 133 | 33 -
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Landowner Participation
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Figure 5-4: SCA Landowner Participation
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Figure 5-5: Most Commonly Identified Impacts
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Erosion problems were identified along 11.67 (14.5%) of the 80 miles assessed, with
approximately 2.5% of the watershed categorized as having a severe erosion problem.
Streamside buffers were found to be inadequate along 24 (30%) of the miles assessed,
with nearly 12% of the watershed classified as severely un-buffered. Table 5-4 shows the
linear feet of streambank erosion and inadequate streamside buffers by subwatershed.

Table 5-4: Linear feet of Inadequate Buffer and Stream Erosion

Stream Segment Erosion Inadequate Buffer
Poplar Run N/A N/A
Georges Run 3,352 13,857
Grave Run 5,934 9,122
Indian Run 4,130 8,047
Murphy Run 9,919 23,347
South BranFc;ISunpowder 30,019 52.805

Gunpowder Falls 8,265 19,825
Total 61,619 127,003

1. Subwatershed Summary

Murphy Run: Murphy Run had the highest percentage of severe erosion and the highest
percentage of inadequate buffer identified as severe. Erosion problems were identified
along 9,919 linear feet (16%) of the stream channel, with 5,113 feet (8%) classified as
severely eroded. Inadequate buffer was identified along 23,347 linear feet (38%) of the
streambank, with 16,227 feet (26.6%) classified as severe.

Indian Run: Indian Run had the next highest percentage of severe erosion, with the
second highest percentage of inadequate buffer identified as severe. Erosion problems
were identified along 4,130 linear feet (18%) of Indian Run, with 1,700 feet (7%)
classified as severely eroded. Inadequate buffer was identified along 8,047 linear feet
(34%) of the streambank, with 6,194 linear feet (26.5%) classified as severe.

South Branch: Erosion problems in South Branch were identified along 30,019 linear
feet (17%) of the stream channel, with 4,775 feet (3%) classified as severely eroded.
Inadequate buffer was identified along 52,805 linear feet (30%) of the streambank with
20,425 linear feet (11.8%) classified as severe.

Georges Run: Erosion problems in Georges Run were identified along 3,352 linear feet
(6%) of the stream channel, with 1,100 feet (2%) classified as severely eroded.
Inadequate buffer was identified along 13,857 linear feet (23.5%) of the streambank, with
6,833 linear feet (11.6%) classified as severe.
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Grave Run: Erosion problems in Grave Run were identified along 5,934 linear feet
(10.6%) of the stream channel, with none being classified as severely eroded. Inadequate
buffer was identified along 9,122 linear feet (16.4%) of the streambank, with 5,153 linear
feet (9.2%) classified as severe.

Gunpowder Falls: Erosion problems in Gunpowder Falls were identified along 8,265
linear feet (6%) of the stream channel, with none being classified as severely eroded.
Inadequate buffer was identified along 19,825 linear feet (14%) of the streambank, with
5,250 linear feet (3.8%) classified as severe.

Outfalls and exposed pipes were found throughout the entire watershed but the highest
concentrations were located on South Branch Gunpowder Falls, George’s Run, and
Murphy Run. This higher concentration can be attributed to the towns of Hampstead and
Manchester, which make up the headwaters of these three sub-watersheds.

Due to the relative rural nature of the Prettyboy watershed, problems associated with

channel alterations, trash dumps, and in-stream construction were either limited or not
identified.
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Characterization Summary

A. Summary

This Characterization Plan was developed to describe the unique background of the
Prettyboy watershed. The contents and data presented in this plan along with information
gathered during the SCA will be used by the Bureau of Resource Management to develop
a Watershed Restoration Plan that will define the Bureau’s goals for addressing
environmental impacts within the watershed. The purpose of the Watershed Restoration
Plan will be to focus on identified impacts discovered during the Stream Corridor
Assessment and prioritize projects at a subwatershed scale based on the water quality
data collected by MDE as well as County staff initiatives. The Watershed Restoration
Plan will also be used by the Bureau as a document to track project implementation in
each subwatershed and monitor progress toward meeting applicable goals within the
watershed.

B. Cost Summary

The following breakdown shows an approximate cost summary for the completion of the
Prettyboy stream corridor assessment, as well as the development of the Prettyboy
Characterization Plan.

Field Time: Assessment was completed over a span of 4 weeks. Field crew averaged 3
days per week for a total of 12 field days.

Field Hours: Field crew averaged 4 hours/day over the 12 days for a total of 48 hours.
Field crew varied from 2-3 people performing the assessment for a cumulative total of
120 field hours. Total cost of staff time in field was roughly $3,600 (120 hours at an
average of $30/hour).

Plan Development: Watershed plan development took approximately 2 months ($6,700
staff time) and consisted of a full analysis of the Stream Corridor Assessment as well as a
complete characterization of the watershed.

Cost: Total estimated cost to complete the Prettyboy Stream Corridor Assessment and
the Watershed Characterization Plan was approximately $10,300.

70



PRETTYBOY RESERVOIR WATERSHED CHARACTERIZATION PLAN

VII. References:

Costa, J.E., 1975. Effects of agriculture on erosion and sedimentation in the Piedmont
Province, Maryland. Geological Society of America Bulletin 86, 1281-1286.

Creaser, C. W. 1930. Relative importance of hydrogen-ion concentration, temperature,
dissolved oxygen, and carbon-dioxide tension, on habitat selection by brook trout.
Ecology 11:246-262.

Frink, Charles R. 1991. Estimating Nutrient Exports to Estuaries. Journal of
Environmental Quality. 20:717-724.

Harrelson, Cheryl C.; Rawlins, C. L.; Potyondy, John P. 1994. Stream channel reference
sites: an illustrated guide to field technique. Gen. Tech. Rep. RM-245. Fort Collins, CO:
U.S. Department of Agriculture, Forest Service, Rocky Mountain Forest and Range
Experiment Station. p.44-45.

MacCrimmon, H. R. and J. C. Campbell. 1969. World distribution of brook trout,
Salvelinus fontinalis. J. Fish. Res. Board of Can. 26: 1699-1725.

Maryland Department of the Environment (MDE). (2006). Total Maximum Daily Loads
of Phosphorus and Sediments for Loch Raven Reservoir and Total Maximum Daily
Loads of Phosphorus for Prettyboy Reservoir, Baltimore, Carroll and Harford Counties,
Maryland.

Maryland Department of the Environment (MDE). (2008). Total Maximum Daily Loads
of Fecal Bacteria for the Prettyboy Reservoir Basin in Baltimore and Carroll Counties,
Maryland.

Raleigh, R. F. 1982. Habitat suitability index models: Brook trout. U.S. Dept. Int., Fish
and Wildl. Serv. FWS/Obs-82/10.24. 42 pp.

Southerland, M., L. Erb, G. Rogers, R. Morgan, K. Eshleman, M. Kline, K. Kline, S.
Stranko, P. Kazyak, J. Kilian, J. Ladell, and J. Thompson. 2005. Maryland Biological
Stream Survey 2000-2004, VVolume 14: Stressors Affecting Maryland Streams (CBWP-
MANTA-EA-05-11). Report prepared for Maryland Department of Natural Resources,
Monitoring and Non-Tidal Assessment

Division, Annapolis, MD.

Walker, S., Mostaghimi, S., Dillaha, T. A., & Woeste, R. E. (1990). MODELING
ANIMAL WASTE MANAGEMENT PRACTICES: IMPACTS ON BACTERIA
LEVELS IN RUNOFF FROM AGRICULTURAL LANDS. American Society of
Agricultural Engineers VOL. 33(3): MAY-JUNE 1990

Yetman, K.T. 2001. Stream Corridor Assessment Survey, SCA Survey Protocols.
Watershed Restoration Division, Annapolis, MD.

71



PRETTYBOY RESERVOIR WATERSHED CHARACTERIZATION PLAN

Appendix A:

Prettyboy Watershed
Stormwater Management
Facilities/Definitions
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Prettyboy Watershed Stormwater Management Facilities

Drainage | Impervious . .

Subwatershed Facility Type Area Area PElIEE: Sl

(Acres) (Acres) IS i
Georges Run Pond and Sand Filter (2 Facilities) 15.00 04 St. Bartholomew Catholic 626
Georges Run WQ Grass Channel 1.88 0 MD 30 & Maple Grove 823
Georges Run WQ Infiltration Trench 0.10 0.1 Eckhardt Funeral Home 473
Georges Run Dry-Infiltration Basins (2 Facilities) 4.88 0.88 N.C. Assembly of God 484
Georges Run Retention #1 27.76 3 Oakmont Green #1 54
Gunpowder Falls Sand Filter 0.27 0.27 Lineboro Fire Dept. 617
Gunpowder Falls Infiltration Trench (2 Facilities) 1.46 0.24 Walkerwood Estates 530
Murphy Run Shallow Marsh 20.50 0 Stoffle Park 417
Murphy Run Infiltration Trench 3.08 0 St. Georges Episcopal 821
Murphy Run WQ. RV. UD Stone and Bioretention 2.54 1.82 North Carroll Middle 471
Murphy Run RV Infiltration Trench 10.31 7.14 Hampstead Marketplace 770
Murphy Run Infiltration/Detention 12.20 8.63 Oakmont Green 35
Murphy Run Infiltration Trench 0.62 0.52 North Carroll Library 256
Murphy Run Under Ground Stone Reservoir 1.01 0.78 NW State Bank Hampstead 904
Murphy Run Wet Infiltration Basin 1.42 0.6 Hampstead North Bus. Ctr. 432
Murphy Run Dry Detention 1.44 0.83 North Carroll Library 255
Murphy Run Retention #2 29.68 6.51 Oakmont Green #2 55
Murphy Run Retention #3 30.20 111 Oakmont Green #3 56
Murphy Run Infiltration Detention Basin 23.03 15 North Carroll Farm Sec. 4 158
Murphy Run Infiltration Detention Basin 41.62 0 North Carroll Farm Sec. 4 157
Murphy Run Dry-Infiltration Trench Basin 271 0 Hampstead Square 418
Murphy Run Filtration Basin (2 Facilities) 0.50 1.0 Bluebird Hills 500
Murphy Run Infiltration Trench 3.27 0 Crestview Meadows Sect. 6 873
Murphy Run Infiltration Basin 5.18 1.23 Savannah Estates 73
Murphy Run Dry Detention 29.70 0 Small Crossings 686
Murphy Run Infiltration Trench 0.45 0 Hampstead Senior Housing 534
Murphy Run Infiltration Trench 9.49 0 Leister Park 917
Murphy Run Dry-Detention Pond 5.33 3.88 Ridgely House 411
South Branch Filtration/Detention 1.40 0 Rohrbaugh’s Bus Co. 373
South Branch Dry Detention Pond 15.72 0 Whispering Valley 660
South Branch Infiltration Trench 4.68 4.35 EBB Valley Elem. School 754
South Branch Surface Sand Filter 9.81 4.6 Hallie Hill Farm Sect. 2 861
South Branch Surface Sand Filter 34.12 0 Hallie Hill Farm Sect. 2 862
South Branch Surface Sand Filter 73.00 8.93 Hallie Hill Farm Sect. 2 863
South Branch Shallow Marsh 49.10 0 Ron’s Automotive 314
South Branch Dry Infiltration Trench 1.62 1.38 Melrose Station 590
South Branch Dry Infiltration Trench 2.53 1.63 Melrose Station 590
South Branch WQ Sand Filter 3.57 0 Driven America 763
South Branch Underground Stone Cavity 1.25 0 Melrose Crossing 891
South Branch Water Quality Filtration 0.82 0.82 High’s Melrose 304
South Branch Infiltration Trench 6.00 0 Bachman Overlook 756
South Branch Filtration Basin UD 131 0 Stone Valley 448
South Branch Filtration Basin (2 Facilities) 151 0 The Farms Spencers Choice 450
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Urban Best Management Practices: BMPs that are structural, vegetative, or managerial
designed to reduce stormwater runoff volume, maximize natural groundwater recharge, and treat,
prevent, or reduce degradation of water quality due to stormwater runoff.

Dry Detention Ponds: Stormwater design features that provide a gradual release of water in
order to increase the settling of pollutants and protect downstream channels from frequent storm
events. This type of facility remains dry between storm events.

Dry Extended Detention Ponds: Stormwater management structures that provide a gradual
release of a specific volume of water in order to increase the settling of pollutants in the pond and
to protect downstream channels from frequent storm events. They are often designed with small
pools at the inlet and outlet of the pond. These BMPs can also be used to provide flood control
by including additional detention storage above the extended-detention level.

ESD and Microscale Treatment Practices: A diverse group of on-site techniques that capture,
store, and partially treat rooftop runoff in residential areas and highly urban landscapes. These
practices include drywells, rain barrels, rain gardens, green rooftops, and permeable pavers.

Filtering Practices: BMPs that capture and temporarily store water quality volume and pass it
through a filter of sand, organic matter, and vegetation, which promotes pollutant treatment and
groundwater recharge.

Impervious Surface Reduction: A practice that reduces the total area of impervious cover and
captures stormwater to divert it to a previous area, subsequently enhancing stormwater
infiltration.

Infiltration Practices: Facilities used to capture and temporarily store water quality volume
before allowing it to infiltrate into the soil, promoting pollutant treatment and groundwater
recharge.

Riparian Forest Buffer: Riparian forest buffers are area of trees usually accompanied by other
vegetation that are adjacent to a body of water. Riparian forests maintain the integrity of stream
channels; reduce the impact of upland pollution sources by trapping, filtering, and converting
sediments, nutrients, and other chemicals; and supply food, cover, and thermal protection to fish
and other wildlife. The recommended width of riparian forest buffers is 100 feet with a 35-foot
minimum.

Stream Restoration: This BMP is used to restore the stream ecosystem by restoring the natural
hydrology and landscape of a stream. Stream restoration is used to help improve habitat and
water quality conditions in degraded streams. The objectives of using this practice include, but
are not limited to, reducing stream channel erosion, promoting physical channel stability,
reducing the transport of pollutants downstream, and working toward a stable habitat with a self-
sustaining, diverse aquatic community.

Urban Nutrient Management: A BMP that reduces fertilizer when applied to grass lawns and
other urban areas. This practice is based on public education and awareness, targeting suburban
residences and businesses, with emphasis on reducing excessive fertilizer use.

Wetponds and Wetland Practices: Facilities that collect and increase the settling of pollutants
in the structure and protect downstream channels from frequent storm events. Wetponds retain a
permanent pool of water.
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Appendix B:

Agricultural Best Management
Practices/Definitions
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Agricultural Best Management Practices as of summer 2014-Prettyboy Watershed

Best Management Practice nggi:e Extent Unit
Stream Crossing 728 17 Number
Waste Storage Structure 313 4 Number
Conservation Cover 327 130.9 Acres
Contour Farming 330 173.3 Acres
Diversion 362 360 Feet
Critical Area Planting 342 1.25 Acres
Livestock Pipeline 516 1,370 Feet
Grade Stabilization Structure 410 1 Number
Fencing 382 49,303 Feet
Riparian Forest Buffer 391 107.1 Acres
Riparian Herbaceous Cover 390 5.8 Acres
Filter Strip 393 33.7 Acres
Grassed Waterway 412 9.83 Acres
Roof Runoff Management 558 13 Number
Heavy Use Area Protection 561 0.62 Acres
Spring Development 574 20 Number
Farm Plans 192&193 11,567 Acres
Prescribed Grazing 528 11.9 Acres
Water Control Structure 587 1 Number
Drain Tile 606 5,188 Feet
Underground Outlet 620 490 Feet
Upland Habitat Management 645 10.2 Acres
Waste Transfer 634 1 Number
Watering Facility 614 30 Number
Wastewater Treatment Strip 635 0.15 Acres

Practices that are used by farmers to minimize soil loss, trap nutrients, and
minimize the amount of nutrients and pesticides used on the land. The following
definitions are related to best management practices used throughout Carroll
County:

Conservation Cover: Establishing and maintaining permanent vegetative cover to
protect soil and water resources.

Conservation Cropping: Growing crops in a planned sequence on the same field.
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Contour Farming: Tillage, planting, and other farming operations performed on or near
the contour of the field slope.

Mulch Till: Managing the amount, orientation, and distribution of crop and other plant
residue on the soil surface year-round, while limiting the soil-disturbing activities used to
grow crops in systems where the entire field surface is tilled prior to planting.

No-Till: Managing the amount, orientation, and distribution of crop and other plant
residues on the soil surface year-round, while limiting soil disturbing activities to only
those necessary to place nutrients, condition residue and plant crops.

Critical Area Planting: Planting vegetation, such as trees, shrubs, vines, grasses, or
legumes, on highly erodible or critically eroding areas.

Drain Tile: A conduit, such as corrugated plastic tubing, tile, or pipe, installed beneath
the ground surface to collect and/or convey drainage water.

Fencing: A constructed barrier to livestock, wildlife, or people.

Filter Strip: A strip or area of herbaceous vegetation that removes contaminants from
overland flow.

Grassed Waterway: A natural or constructed channel that is shaped or graded to
required dimensions and established with suitable vegetation.

Cover Crop: Crops including grasses, legumes, and forbs for seasonal cover and other
conservation purposes.

Heavy Use Area: The stabilization of areas frequently and intensively used by people,
animals, or vehicles by establishing vegetative cover, surfacing with suitable materials,
and/or installing needed structures.

Nutrient Management Plan: Managing the amount (rate), source, placement (method
of application), and timing of plant nutrients and soil amendments for each field or
management unit.

Pest Management: A site-specific combination of pest prevention, pest avoidance, pest
monitoring, and pest suppression strategies.

Riparian Forest Buffer: An area of predominately trees and/or shrubs located adjacent
to and up-gradient from water bodies.

Roof Runoff Management: Structures that collect, control, and transport precipitation
from roofs.

Spring Development: Collection of water from springs or seeps to provide water for a
conservation need.

Stream Crossing: A stabilized area or structure constructed across a stream that provide
a travel way for people, livestock, equipment, or vehicles.
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Tree Planting: Establishing woody plants by planting seedlings or cuttings, direct
seeding, or natural regeneration.

Waste Storage Structure: A waste storage impoundment made by constructing an
embankment and/or excavating a pit or dugout, or by fabricating a structure.

Wastewater Treatment Strip: An area of vegetation designed to remove sediment,
organic matter, and other pollutants from wastewater.
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Appendix C:

Prettyboy Watershed
Nutrient Concentrations
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Average Nutrient Concentrations

_ . Total Orthophosphat Total
Wa?;bshe q Year Dlscc::t;grge N(Kf/'/\ll_03 Suspended e Phosphorus
g Solids Mg/L Mg/L Mg/L
2007 1.82 4.9 2.7 .029 .058
Murphy Run 5008 3.16 5.1 36 021 050
2009 2.85 4.87 6.1 .016 .031
3 Year Average 2.61 4.96 4.1 .022 .046
2007 2.57 3.45 4.93 .019 .069
Grave Run 2008 5.20 4.19 5.78 .019 .059
2009 4.89 3.91 9.75 .018 .035
3 Year Average 4.22 3.85 6.82 .0187 .054
2007 2.29 5.78 6.36 .034 .089
Georges Run 2008 4.17 6.29 4.86 .031 .073
2009 4.08 6.13 8.29 .025 .057
3 year Average 3.51 6.07 6.50 .030 .073
2007 .093 3.56 5.71 .016 .058
Indian Run 2008 1.98 4.02 2.71 .017 .046
2009 1.78 3.81 7.91 .013 .034
3 year Average 1.28 3.80 5.44 .015 .046
2007 18.01 2.55 9.50 .028 .091
G“”FF;CI’;’S"der 2008 32.64 3.48 6.95 026 069
2009 29.03 3.22 10.58 .020 .049
3 Year Average 26.56 3.08 9.01 .025 .070
Summary of Nutrient Concentrations by Subwatershed
. Total
Sub- Discharge | NO2/NO3 Suspended Orthophosphate | Total Phosphorus
Watershed CFS Mg/L Solids Mg/L Mg/L Mg/L
Murphy Run 2.61 4.96 4.1 .022 .046
Grave Run 4.22 3.85 6.82 .0187 .054
Georges Run 3.51 6.07 6.50 .030 .073
Indian Run 1.28 3.80 5.44 .015 .046
Gunpowder 26.56 3.08 9.01 025 070
Falls
Watershed Average 38.18* 4.35 6.37 .022 .058

*Cumulative Discharge
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Phosphorus TMDL Loadings/
Sampling Event
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Murphy Run Phosphorus Loadings

_— Discharge Total Phosphorus Total Phosphorus Total Phosphorus
CFS Mg/L Lbs/Day Lbs/year
2007
6/14/2007 3.18 .04 .686 250.39
6/28/2007 2.14 .06 .693 252.95
7/13/2007 1.61 .04 347 126.66
7/30/2007 1.06 .06 343 125.20
8/13/2007 141 .05 .380 138.70
8/27/2007 1.46 .07 551 201.12
9/10/2007 0.98 .05 .264 96.36
9/24/2007 1.31 .07 495 180.68
10/9/2007 0.77 .04 .166 60.59
10/22/2007 0.97 .05 .262 95.63
11/5/2007 0.92 .04 .199 72.64
11/19/2007 2.29 .09 1.112 405.88
12/3/2007 4.12 .10 2.222 811.03
12/17/2007 3.28 .05 .885 323.03
2007 Average 1.82 .058 0.615 224.48
2008
1/2/2008 1.86 .04 401 146.37
1/14/2008 1.44 .02 155 56.58
1/28/2008 0.80 .02 .086 31.39
2/25/2008 251 .03 406 148.19
3/11/2008 3.69 .05 .995 363.18
3/24/2008 2.74 .02 .296 108.04
4/7/2008 2.61 .02 .282 102.93
4/21/2008 15.71 0.1 8.47 3,091.55
5/5/2008 3.2 .02 .345 125.93
5/19/2008 6.55 .02 707 258.06
6/2/2008 4.32 .03 .699 255.14
6/16/2008 2.79 .02 301 109.87
6/30/2008 1.99 .04 429 156.59
7/14/2008 5.68 .09 2.76 1,007.40
7/30/2008 1.63 .03 .264 96.36
8/11/2008 1.62 .03 .262 95.63
8/25/2008 1.24 0.1 .669 244.19
9/22/2008 1.22 .07 461 168.27
10/6/2008 1.44 .04 311 113.52
10/20/2008 117 .06 379 138.34
11/4/2008 1.23 .03 199 72.64
11/17/2008 1.95 17 1.79 653.35
12/1/2008 5.99 .08 2.58 941.70
12/15/2008 2.94 .09 143 521.95
12/29/2008 2.74 .04 501 215.72
2008 Average 3.29 .05 1.01 368.65
2009
1/12/2009 2.74 .02 .296 108.04
2/9/2009 2.14 <.01 0 0
2/23/2009 1.97 .02 213 77.75
3/9/2009 2.47 .01 133 48.55
3/23/2009 151 .02 163 59.50
4/6/2009 2.77 .01 149 54.39
4/20/2009 3.87 .04 .835 304.78
5/4/2009 10.9 12 7.06 2,576.90
5/18/2009 2.79 .03 452 164.98
6/1/2009 1.94 .02 .209 79.29
7/13/2009 1.19 .02 128 46.72
8/10/2009 0.96 .02 104 37.96
9/21/2009 1.77 .03 .286 104.39
10/19/2009 3.46 .02 373 136.15
11/16/2009 2.29 .05 .618 225.57
2009 Average 2.85 .031 0.73 266.45

82




Grave Run Phosphorus Loadings
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Date Discharge Total Phosphorus Total Phosphorus Total Phosphorus
CFS Mg/L Lbs/Day Lbs/year
2007
6/14/2007 452 0.03 0.731 266.82
6/28/2007 2.93 0.09 1.422 519.03
7/13/2007 2.35 0.06 0.761 271.77
7/30/2007 1.93 0.08 0.833 304.05
8/13/2007 1.92 0.05 0.518 189.07
8/27/2007 1.39 0.07 0.525 191.63
9/10/2007 1.81 0.04 0.391 142.72
9/24/2007 1.37 0.05 0.370 135.05
10/9/2007 0.89 0.06 0.288 105.12
10/22/2007 0.74 0.05 0.200 73.00
11/5/2007 1.36 0.03 0.220 80.30
11/19/2007 3.08 0.12 1.994 727.81
12/3/2007 6.65 0.15 5.381 1964.07
12/17/2007 5.0 0.08 2.158 787.67
2007 Average 2.57 0.069 1.13 412.45
2008
1/2/2008 3.57 0.06 1.155 421.58
1/14/2008 2.08 0.02 0.224 81.76
1/28/2008 2.13 0.03 0.345 125.93
2/25/2008 4.53 0.07 1.711 624.52
3/11/2008 6.07 0.05 1.637 597.51
3/24/2008 412 0.02 0.444 162.06
4/7/2008 4.49 0.02 0.484 176.66
4/21/2008 23.68 0.13 16.606 6061.19
5/5/2008 6.29 0.02 0.679 247.84
5/19/2008 11.71 0.05 3.158 1152.67
6/2/2008 8.46 0.05 2.282 832.93
6/16/2008 6.09 0.05 1.643 599.70
6/30/2008 4.30 0.03 0.696 254.04
7/14/2008 6.54 0.1 3.528 1287.72
7/30/2008 3.07 0.04 0.662 241.63
8/11/2008 1.76 0.05 0.475 173.38
8/25/2008 1.53 0.06 0.495 180.68
9/22/2008 1.90 0.07 0.717 261.71
10/6/2008 2.48 0.08 1.070 390.55
10/20/2008 1.88 0.05 0.507 185.06
11/4/2008 2.36 0.03 0.382 139.43
11/17/2008 3.26 0.18 3.165 1155.23
12/1/2008 7.05 0.1 3.803 1388.10
12/15/2008 5.62 0.05 1516 553.34
12/29/2008 5.10 0.06 1.651 602.62
2008 Average 5.20 0.059 1.96 715.40
2009
1/12/2009 5.09 0.04 1.098 400.77
2/9/2009 441 0.04 0.952 347.48
2/23/2009 3.03 0.01 0.163 59.50
3/9/2009 3.59 0.04 0.775 282.88
3/23/2009 2.66 0.02 0.287 104.76
4/6/2009 4.65 0.02 0.502 183.23
4/20/2009 8.04 0.05 2.169 791.69
5/4/2009 13.09 0.14 9.886 3608.39
5/18/2009 6.36 0.02 0.686 250.39
6/1/2009 4.07 0.02 0.439 160.24
7/13/2009 2.19 0.02 0.236 86.14
8/10/2009 1.9 0.03 0.307 112.06
9/21/2009 3.57 0.01 0.193 70.45
10/19/2009 5.98 0.03 0.968 353.32
11/16/2009 4,72 0.04 1.018 371.57
2009 Average 4.89 0.035 131 478.15

83




PRETTYBOY RESERVOIR WATERSHED CHARACTERIZATION PLAN

Georges Run Phosphorus Loadings

Date Discharge Total Phosphorus Total Phosphorus Total Phosphorus
CFS Mg/L Lbs/Day Lbs/year
2007
6/14/2007 3.37 0.07 1.273 464.65
6/28/2007 3.38 0.1 1.823 665.40
7/13/2007 1.57 0.08 0.678 247.47
7/30/2007 1.56 0.09 0.757 276.31
8/13/2007 157 0.07 0.593 216.45
8/27/2007 1.85 0.08 0.798 291.27
9/10/2007 1.12 0.07 0.423 154.40
9/24/2007 0.8 0.07 0.302 110.23
10/9/2007 0.78 0.05 0.210 76.65
10/22/2007 1.02 0.07 0.385 140.53
11/5/2007 1.56 0.06 0.505 184.33
11/19/2007 2.85 0.11 1.691 617.22
12/3/2007 5.62 0.22 6.670 2434.55
12/17/2007 4,94 0.1 2.665 972.73
2007 Average 2.29 0.089 1.34 489.10
2008
1/2/2008 3.31 0.05 0.893 325.95
1/14/2008 2.68 0.04 0.578 210.97
1/28/2008 243 0.1 1.311 478.52
2/25/2008 421 0.09 2.044 746.06
3/11/2008 5.61 0.05 1.513 552.25
3/24/2008 5.12 0.03 0.829 302.59
4/7/2008 3.42 0.01 0.184 67.16
4/21/2008 13.81 0.1 7.450 2719.25
5/5/2008 5.3 0.06 1.715 625.98
5/19/2008 8.66 0.04 1.869 682.19
6/2/2008 5.45 0.04 1.176 429.24
6/16/2008 2.8 0.04 0.604 220.46
6/30/2008 36 0.05 0.971 354.42
7/14/2008 6.26 0.18 6.078 2218.47
7/30/2008 2.13 0.04 0.460 167.90
8/11/2008 1.74 0.05 0.469 171.19
8/25/2008 1.48 0.1 0.798 291.27
9/22/2008 1.62 0.07 0.612 223.38
10/6/2008 2.45 0.05 0.661 241.27
10/20/2008 1.42 0.05 0.383 139.80
11/4/2008 2.13 0.02 0.230 83.95
11/17/2008 2.54 0.2 2.740 1000.10
12/1/2008 6.23 0.19 6.385 2330.53
12/15/2008 5.43 0.09 2.636 962.14
12/29/2008 4.35 0.09 2.112 770.88
2008 Average 4.17 0.073 1.79 653.35
2009
1/12/2009 431 0.1 2.325 848.63
2/9/2009 3.64 0.04 0.785 286.53
2/23/2009 2.5 0.03 0.405 147.83
3/9/2009 2.39 0.04 0.516 188.34
3/23/2009 1.89 0.02 0.204 74.46
4/6/2009 3.8 0.03 0.615 224.48
4/20/2009 5.96 0.05 1.608 586.92
5/4/2009 12.87 0.23 15.968 5828.32
5/18/2009 4.89 0.06 1.583 577.80
6/1/2009 3.1 0.04 0.669 244.19
7/13/2009 1.91 0.04 0.412 150.38
8/10/2009 1.44 0.03 0.233 85.05
9/21/2009 2.6 0.02 0.281 102.57
10/19/2009 5.4 0.06 1.748 638.02
11/16/2009 4.49 0.06 1.453 530.35
2009 Average 4.08 0.057 1.92 700.80
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Indian Run Phosphorus Loadings
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Date Discharge Total Phosphorus Total Phosphorus Total Phosphorus
CFS Mg/L Lbs/Day Lbs/year
2007
6/14/2007 171 0.02 0.184 67.16
6/28/2007 1.21 0.06 0.392 143.08
7/13/2007 0.92 0.05 0.248 90.52
7/30/2007 0.69 0.08 0.298 108.77
8/13/2007 0.77 0.08 0.332 121.18
8/27/2007 0.84 0.07 0.317 115.71
9/10/2007 0.55 0.06 0.178 64.97
9/24/2007 0.58 0.05 0.156 56.94
10/9/2007 0.27 0.04 0.058 21.17
10/22/2007 0.29 0.05 0.078 28.47
11/5/2007 0.72 0.04 0.155 56.58
11/19/2007 1.24 0.12 0.803 293.10
12/3/2007 151 0.05 0.407 148.56
12/17/2007 1.67 0.04 0.360 131.40
2007 Average 0.93 0.058 0.283 103.30
2008
1/2/2008 1.23 0.01 0.066 24.09
1/14/2008 0.87 0.03 0.141 51.47
1/28/2008 0.87 0.03 0.141 51.47
2/25/2008 2.07 0.03 0.335 122.28
3/11/2008 2.37 0.01 0.128 46.72
3/24/2008 1.98 0.02 0.214 78.11
4/7/2008 1.52 0.04 0.328 119.72
4/21/2008 10.35 0.08 4.467 1630.46
5/5/2008 2.7 0.04 0.583 212.80
5/19/2008 3.93 0.03 0.636 232.14
6/2/2008 2.08 0.05 0.561 204.77
6/16/2008 2.13 0.03 0.345 125.93
6/30/2008 1.71 0.03 0.277 101.11
7/14/2008 2.67 0.05 0.720 262.80
7/30/2008 0.9 0.04 0.194 70.81
8/11/2008 0.81 0.07 0.306 111.69
8/25/2008 0.69 0.07 0.261 95.27
9/22/2008 0.81 0.08 0.350 127.75
10/6/2008 0.86 0.07 0.325 118.63
10/20/2008 1.34 0.03 0.217 79.21
11/4/2008 0.8 0.03 0.129 47.09
11/17/2008 1.09 0.12 0.706 257.69
12/1/2008 2.13 0.05 0.575 209.88
12/15/2008 2.04 0.08 0.880 321.20
12/29/2008 1.44 0.04 0.311 113.52
2008 Average 1.98 0.046 0.528 192.72
2009
1/12/2009 151 0.03 0.244 89.06
2/9/2009 1.58 0.04 0.341 124.47
2/23/2009 1.2 0.02 0.129 47.09
3/9/2009 1.24 0.03 0.201 73.37
3/23/2009 1 0.01 0.054 19.71
4/6/2009 1.79 0.02 0.193 70.45
4/20/2009 4.2 0.07 1.586 578.89
5/4/2009 4.56 0.06 1.476 538.74
5/18/2009 1.79 0.04 0.386 140.89
6/1/2009 121 0.04 0.261 95.27
7/13/2009 0.67 0.02 0.072 26.28
8/10/2009 0.59 0.04 0.127 46.36
9/21/2009 0.97 0.03 0.157 57.31
10/19/2009 2.79 0.03 0.452 164.98
11/16/2009 1.55 0.03 0.251 91.62
2009 Average 1.78 0.034 0.395 144.18
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Gunpowder Falls Phosphorus Loadings

Date Discharge Total Phosphorus Total Phosphorus Total Phosphorus
CFS Mg/L Lbs/Day Lbs/year
2007
6/14/2007 30.19 0.03 4.886 1783.39
6/28/2007 15.97 0.09 7.753 2829.85
7/13/2007 12.58 0.07 4,750 1733.75
7/30/2007 14.73 0.13 10.330 3770.45
8/13/2007 13.94 0.07 5.264 1921.36
8/27/2007 13.95 0.07 5.268 1922.82
9/10/2007 8.69 0.06 2.813 1026.75
9/24/2007 7.32 0.09 3.554 1297.21
10/9/2007 6.35 0.09 3.083 1125.30
10/22/2007 6.66 0.06 2.156 786.94
11/5/2007 10.26 0.04 2.214 808.11
11/19/2007 21.25 0.14 16.048 5857.52
12/3/2007 44 0.25 59.338 21658.37
12/17/2007 46.28 0.08 19.972 7289.78
2007 Average 18.01 .091 10.531 3843.82
2008
1/2/2008 22.63 0.04 4.883 1782.30
1/14/2008 15.06 0.03 2.437 889.51
1/28/2008 14.98 0.04 3.232 1179.68
2/25/2008 29.88 0.02 3.224 1176.76
3/11/2008 45.48 0.07 17.174 6268.51
3/24/2008 38.92 0.03 6.298 2298.77
4/7/2008 28.86 0.06 9.341 3409.47
4/21/2008 148 0.17 135.723 49538.90
5/5/2008 51.75 0.07 19.541 7132.47
5/19/2008 61 0.03 9.872 3603.28
6/2/2008 46.52 0.05 12.547 4579.66
6/16/2008 36.29 0.03 5.873 2143.65
6/30/2008 28.9 0.03 4,677 1707.11
7/14/2008 39 0.21 44.180 16125.70
7/30/2008 16.9 0.05 4,558 1663.67
8/11/2008 15.79 0.03 2.555 932.58
8/25/2008 11 0.1 5.934 2165.91
9/22/2008 15.32 0.07 5.785 211153
10/6/2008 20.76 0.07 7.839 2861.24
10/20/2008 14.31 0.09 6.947 2535.66
11/4/2008 16.77 0.03 2.714 990.61
11/17/2008 24.25 0.11 14.389 5251.99
12/1/2008 0 0.18 0.000 0.00
12/15/2008 39 0.07 14.727 5375.36
12/29/2008 34.54 0.05 9.316 3400.34
2008 Average 32.64 .069 14.151 5165.12
2009
1/12/2009 32.75 0.04 7.067 2579.46
2/9/2009 28 0.02 3.021 1102.67
2/23/2009 20 0.01 1.079 393.84
3/9/2009 20.76 0.03 3.360 1226.40
3/23/2009 17.48 0.07 6.601 2409.37
4/6/2009 29.49 0.03 4,772 1741.78
4/20/2009 44 0.07 16.615 6064.48
5/4/2009 66 0.16 56.965 20792.23
5/18/2009 34.74 0.04 7.496 2736.04
6/1/2009 21.94 0.05 5.918 2160.07
7/13/2009 12.18 0.03 1971 719.42
8/10/2009 12.69 0.03 2.054 749.71
9/21/2009 23.25 0.08 10.034 3662.41
10/19/2009 37.8 0.03 6.117 2232.71
11/16/2009 34.42 0.04 7.427 2710.86
2009 Average 29.03 .049 9.366 3418.59
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