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1 INTRODUCTION

1.1 BACKGROUND

Charles County Department of Planning and Growth Management (PGM) has initiated a series of
watershed assessments in response to requirements set forth by the Maryland Department of the
Environment (MDE) in the County’s National Pollutant Discharge Elimination System (NPDES) Municipal
Separate Storm Sewer System (MS4) permit (11-DP-3322 MD0068365), issued on December 26, 2014.
The watershed assessments support the County’s goals for healthy watersheds and natural resources,
and also support progress towards satisfying several regulatory and permit requirements.

Mattawoman Creek Watershed and Lower Patuxent River Watershed (Figure 1) were selected for the
2015 watershed assessments and follow the methodologies and formats set forth in the County’s Port
Tobacco River Watershed plan, which was completed in September 2015 and served as a pilot
assessment for the County’s current assessment methods. The Mattawoman Creek Watershed
assessment is reported separately (KCI, 2016). The assessments build from the planning strategies
included in the County’s Phase Il Watershed Implementation Plan (WIP) Strategy (February 2013). The
WIP describes in broad terms the County’s various non-agricultural source sectors (wastewater, urban
stormwater, septic), their associated TMDL load reduction targets, reduction strategies, costs of plan
implementation and potential funding sources. The watershed assessments provide the next step in the
planning process specifically for the urban stormwater sector regulated by the County’s NPDES permit.
The watershed assessments, through desktop and field assessment, identify watershed and water quality
conditions and identify and prioritize specific restoration solutions to meet the County’s watershed
restoration goals.

1.2 WATERSHED DESCRIPTION

The Lower Patuxent River Watershed, located in northeastern Charles County, drains into the Patuxent
River, which also drains directly into the Chesapeake Bay (Figure 2). The Town of Hughesville is located in
the southwestern portion of the Lower Patuxent River Watershed, and Benedict is located at the
easternmost extent of the watershed on the Patuxent River. Prince George’s County, St. Mary’s County
and Calvert County also contain portions of the Lower Patuxent River Watershed. The Lower Patuxent
River portion within Charles County is approximately 3 miles long with a watershed of approximately 30
square miles. Land use in the watershed is predominately forested (44%), with the remaining area
devoted to developed land (37%) and agriculture (13%; MDP, 2010).
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1.3 PREVIOUS WATERSHED STUDIES AND ASSESSMENTS

BayLand Consultants and Designers, Inc. prepared the Benedict Properties Shoreline and Stormwater
Assessment Report (2014a) to help Charles County meet their MS4 permit and the Phase Il Watershed
Implementation Plan. The investigation included two parcels located in the Town of Benedict and
identified opportunities for shoreline stabilization and stormwater management BMP projects. BayLand
also prepared the Feasibility Report: Shoreline Management Practices at Charles County Owned
Properties (2014b) in which they identified shoreline stabilization projects on nine Charles County owned
properties. Projects from both BayLand reports are included in the analysis of this report.

1.4 GoOALS

1.4.1 WATERSHED ASSESSMENTS
The County’s current round of watershed assessments will satisfy section IV.E.1 of the NPDES permit to
develop detailed watershed assessments for the entire County by the end of the permit term (2019) with
a focus on urban stormwater sources and restoration. The following schedule of assessments is being
implemented:

e Port Tobacco — completed 2015;
e Mattawoman Creek and Lower Patuxent River — completed 2016;
e Zekiah Swamp, Gilbert Run, and Wicomico River —to be complete 2016; and
e Potomac River (upper,middle, lower) and Nanjemoy Creek — to be complete 2017.
The assessments identify management strategies that support several planning goals, including:
e Implementation of restoration efforts for twenty percent of the County’s impervious area;

e Meeting Chesapeake Bay Total Maximum Daily Load (TMDL) stormwater load reduction targets;
and

e Meeting TMDL targets for local waterway impairments, specifically stormwater waste-load
allocations (SW-WLAs).

To accomplish these goals the assessments are structured to meet the following objectives:
e Characterize current water quality conditions;
e Characterize current stream and watershed conditions;
e Identify and rank water quality problems;
e Identify and prioritize water quality improvement projects;

e Estimate pollutant load reductions achievable with implementation of the plan and develop
reduction milestones towards meeting SW-WLAs.




Lower Patuxent River Watershed Assessment

Because the primary goal of this current study is related to the urban stormwater sector and meeting the
restoration goals of the NPDES permit, watershed elements such as rare, threatened and endangered
species, coastal waterways, climate impacts, etc. while extremely important, are outside of the scope of
this current effort. These elements are addressed in other State and County planning efforts and the
results of this study can be combined to address a wider range of watershed features.

1.4.2 IMPERVIOUS RESTORATION

As a requirement of the NPDES MS4 Discharge Permit issued by MDE to Charles County, the County must
treat 20% of remaining Countywide baseline untreated impervious acres by the end of the current permit
term in December, 2019. Impervious accounting methodology is included in Accounting for Stormwater
Wasteload Allocations and Impervious Acres Treated (MDE, 2014a). Untreated impervious includes those
areas where stormwater practices provide less than the current Maryland standard water quality volume
for runoff from 1” of rainfall. Section 6.3 of this report describes the impervious credit achieved, with
specificity for the Lower Patuxent River watershed.

1.4.3 INDIAN CREEK BACTERIA TMDL

1.4.3.1 TMDL DEVELOPMENT

The total allowable pollutant load to a waterbody consists of two categories of sources: point sources
(Wasteload Allocation or WLA) which include stormwater and wastewater, and non-point sources (Load
Allocation or LA) which include agricultural loads. Stormwater regulated by NPDES permits is regulated as
a point source. In Maryland, MDE designates this allowable load as the stormwater wasteload allocation
(SW-WLA). They may also include to other components, a Margin of Safety (MOS) which has generally
been included implicitly in the analysis, and a Future Allocation (FA) which is used to account for growth
in wastewater point sources and is not frequently included.

There is a local TMDL with SW-WLAs assigned to Charles County for bacteria for the Indian Creek portion
of the Lower Patuxent River.

The Lower Patuxent River TMDL for bacteria was put in place in 2004, has a baseline year of 2001 and
addresses fecal coliform impairments for several restricted shellfish harvesting areas (MDE, 2004).
Because the only subwatershed listed in the TMDL within Charles County is Indian Creek, the discussion
of the TMDL in this section refers only to the Indian Creek subwatershed.

The maximum allowable load was calculated for two conditions: the median and 90th percentile.
Because the 90th percentile analysis had the most stringent reduction, it was used for the TMDL.
Reductions to this level (concentrations exceeded 10% of the time) for Indian Creek, along with the six
other creeks within the Lower Patuxent River Basin, will be needed for the restricted shellfish harvesting
areas to meet the shellfish water quality criteria.

Review of the TMDL modeling shows that the allowable load was derived from the water quality criteria
and the current load from monitoring data. As a result, the TMDL computation is based on the load
calculated from measurements of bacteria concentration in the receiving water.
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The baseline, allowable load, and percent reduction for all sources (LA and WLA combined) was given in
the TMDL (MDE, 2004), shown in Table 1. All loads have been converted from the scientific notation for
counts per day used in the TMDL to a common unit of billion MPN/day for this analysis and report.

TABLE 1: TMDL CALCULATIONS (BN MPN/DAY)

. Allowable Req'd %
Baseline Load .
Load Reduction
261.5 146.6 43.94%

The Indian Creek Watershed spans both Charles and St. Mary’s Counties, so both jurisdictions have a
responsibility to address the LA. The SW-WLA for stormwater was estimated in the TMDL by considering
the urban land area in the watershed to be the regulated stormwater, and calculating the SW-WLA by
pro-rating the allowable load to the urban land. As the only permitted jurisdiction in the watershed is
Charles County, the County's urban land was used for the calculation. This resulted in a pro-rated
percentage of 10.6% of the TMDL for the SW-WLA.

The proportion of the LA for which each jurisdiction is responsible was derived from the non-urban land
use distribution, plus the unregulated St. Mary's County urban land shown in Table C-2 of the TMDL. The
land use breakdown is shown in Table 2 and the pro-rated TMDL loads are shown in Table 3.

TABLE 2: INDIAN CREEK LAND USE DISTRIBUTION

Total Charles Charles St. Mary's St. Mary's
Land Use
Area (ac) | County (ac) | County (%) | County(ac) | County (%)
Non-Urban 5,710.1 3,090.2 39.4% 2,619.8 33.4%
Regulated Urban 1,309.8 829.1 10.6% 0.0%
Non-regulated Urban 829.1 0.0% 1,309.8 16.7%
Total 7,849.0 3,9194 49.9% 3,929.6 50.1%

TABLE 3: STORMWATER WASTE LOAD ALLOCATION (WLA) AND LOAD ALLOCATION (LA) (BN MPN/DAY)

SW-WLA LA TMDL
Charles County 15.6 57.7 73.3
St. Mary's County 0.0 73.4 73.4
Published Total 15.6 1311 146.7

The TMDL was written using the best available data to calculate sources of fecal coliform to the shellfish
beds in seven creeks in the Lower Patuxent River basin. They are based on the following input data and
are calculations of watershed loads, not the delivered loads in the TMDL calculations.

land use

wildlife habitat, density, and FC production per animal
Population, septic systems, and sewer coverage
Factors for number of dogs and FC production per dog

10
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e Livestock census and FC production per animal

The contribution of each source to the total load was provided as a percentage, shown in Table 4.

TABLE 4: INDIAN CREEK SOURCE ASSESSMENT (BN MPN/DAY)

Source Loading Percent
Livestock 2,990 64.7%
Pets 594 12.9%
Human 38 0.8%
Wildlife 998 21.6%
Total 4,620 100.0%

1.4.3.1TMDL REDUCTION TARGETS

There are several issues with the development of the TMDL that make it difficult to use in determining
how much and what kind of treatment will be effective at meeting the TMDL goals. First, review of the
TMDL modeling shows that the allowable load was derived from the water quality criteria and the
current load from monthly monitoring data. As a result, the TMDL computation is based on instream
loads calculated from measurements of concentration in the receiving water. Watershed loads,
calculated from sources which are not transported and which have not undergone transformation such
as die-off are required for restoration analysis. Comparison between the initial source load and therefore
source load reduction cannot be drawn to the TMDL which is based on the receiving water
concentration.

Second, the WLA calculation method above excerpted from the TMDL predates the current MDE
guidance for developing SW-WLA implementation plans for bacteria (MDE, 2014c) which places emphasis
on addressing human derived sources. With the preceding analysis, loads from all four sources are
considered to be stormwater loads: livestock, human (septic systems), pets, and wildlife. The urban, or
human derived, sources need to be more explicit in the model in order to calculate load reductions for
the urban sector which the WLA should address.

Further analysis to isolate the urban loads making up the SW-WLA was conducted. A full description of
the modeling is included in the County’s overall restoration plan (KCI, 2016a) and only a brief summary is
included here. Bacteria sources including human, domestic pets, wildlife, and livestock were estimated
and total annual loads for the full TMDL (all sources including LA and WLA) were calculated using loading
rates from current best available guidance and literature.

Refer to Table 5 for the results of the modeling and the load reduction goal used by the County to
address the SW-WLA. A new baseline (2001) load was calculated (3,038 billion MPN/day). MDE’s
guidance on TMDL implementation stresses planning to the percent reduction, therefore the original
percent reduction (43.94%) was applied to the baseline load to determine the load reduction required,
1,335 billion MPN/day. In this manner the TMDL and SW-WLA is remodeled or ‘calibrated’ to a new
model that can more readily be used to assess load reductions from restoration planning scenarios.

11
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TABLE 5: MODELED LOCAL TMDL BASELINE AND TARGET LOADS

Lower Patuxent River
Bacteria- billion
MPN/day
Baseline and Target
TMDL Baseline Year 2001
Baseline Load 3,038
Target Percent Reduction 43.94%
Modeled Target Reduction 1,335
Modeled TMDL WLA 1,703

1.4.4 CHESAPEAKE BAY TMDL

In December, 2010, the U.S. Environmental Protection Agency, (EPA) published the Chesapeake Bay
TMDL. The Bay TMDL sets limits on loading of three pollutants (nitrogen, phosphorus and sediment)
delivered to the Bay from contributing segments, such as the Lower Patuxent River.

The County’s MS4 permit is requiring compliance with the Chesapeake Bay TMDL for the urban
stormwater sector through the use of the 20% impervious surface treatment strategy. Therefore it is
expected that the 20% goal and associated credit accounting will take precedence over the Bay TMDL
loading goals and crediting. While not a requirement in the County’s MS4 permit, the strategies provided
in this plan to meet local TMDL reduction targets have been modeled in order to calculate potential
progress toward meeting the Bay TMDL nutrient and sediment reduction goals.

Charles County’s Bay TMDL goal is defined at the County scale and is provided here in Table 6 with the
reduction described in terms of both the loading reduction and the percent reduction. Section 6 of this
report describes the reductions achieved, with more specificity for the Lower Patuxent watershed.

TABLE 6: CHARLES COUNTY BAY TMDL STORMWATER GOALS

TN- TP- TSS-
EOS (lbs/yr) EOS (lbs/yr) | EOS (lbs/yr)*
Bay TMDL Goal % 18.2% 37.7% -
Bay TMDL Target Stormwater Reduction 42,759 7,554 -

*No target reduction for sediment. It is anticipated that by achieving the phosphorus goal, enough sediment

will be removed to improve water quality.

12
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2 WATERSHED ASSESSMENT METHODS

The following assessments were conducted throughout the Lower Patuxent River watershed:

e Upland Assessment
e Nutrient Synoptic Survey
e Stream Corridor Assessment

Property access permission letters were sent to all landowners within the target watershed with streams
on their property. Passive permission was assumed through the letters, although landowners were given
the opportunity to deny access to their properties. However, all of the properties targeted for
assessments were able to be accessed as part of this effort.

2.1 UPLAND ASSESSMENT

KCI assessed upland pollution sources and restoration opportunities using the methodology detailed in
the Center for Watershed Protection’s Unified Subwatershed and Site Reconnaissance Manual (CWP,
2004). These assessments included both the Neighborhood Source Assessment (NSA) and Hotspot Site
Investigations (HSI). General procedures for each type of assessment are provided in the following
sections.

2.1.1 NEIGHBORHOOD SOURCE ASSESSMENT
A Neighborhood Source Assessment (NSA) reconnaissance was conducted in residential neighborhood
areas to evaluate the pollution-producing behaviors. The NSA rates the potential severity and type of
non-point source pollution from residential behaviors. It also provides an assessment of the influence of
imperviousness for each site by providing an estimate of whether roof drainage is directed to cisterns,
storm drains, impervious areas or pervious areas and the percent of driveways in the neighborhood that
are impervious.

A desktop analysis was performed in which all neighborhoods in the Lower Patuxent River watershed
were identified and delineated. These neighborhoods were then categorized by similar characteristics,
including house type (single family, townhouse, etc.), lot size, year built, and stormwater management
era. Individual neighborhoods that characterized each category were selected for field visits so the
assessment was conducted in a variety of residential areas that represent the different housing types
found throughout each watershed. Neighborhoods were then rated on the Pollution Severity Index as
either severe, high, moderate, or none based on their potential to generate pollutants. Neighborhoods
were also rated on the Restoration Opportunity Index as either high, moderate, or low based on their
potential for restoration opportunities.

13
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2.1.2 HOTSPOT SITE INVESTIGATIONS
A Hotspot Site Investigation (HSI) was conducted to identify potential stormwater hotspots. Hot Spots for
this plan are defined as commercial, industrial, institutional, municipal or transportation-related
operations that typically produce high levels of stormwater runoff and pollutants, while presenting
potential risk for spills, leaks or illicit discharges. These include gas stations, commercial car washes,
vehicle and equipment maintenance facilities, and sites where pesticides, fertilizers, or industrial
chemicals may be stored or used.

The HSI assessment was conducted at locations identified in the office from aerial photography and
mapping layers in GIS, and was targeted towards business, commercial, and industrial sites in the urban
areas of the watershed. Additionally, using available GIS layers, potential hot spot locations that received
no or only partial stormwater management were prioritized. Field crews rated each hotspot on the
likelihood that current activities at the site are causing stormwater runoff contamination. Appropriate
follow-up actions for each hotspot, including education, retrofits, and referral for immediate
enforcement were also noted.

2.2 NUTRIENT SYNOPTIC SURVEY

2.2.1 WATER QUALITY SAMPLING

Synoptic water quality sampling was performed across the Lower Patuxent River watershed. The
sampling locations were selected by locating sites which represented the watershed and also had ease of
access. Sites located on a stream that crossed under a road or other infrastructure were sampled
upstream of the road so the structure was not directly impacting the flow and water quality. In some
locations, a site was selected upstream and downstream of a confluence to show changes in the flow and
water quality at the confluence. Sample collection did not occur within 24 hours after a rainfall event
totaling more than 0.25 inches of precipitation. A sub-meter Trimble® GPS unit was used to navigate to
each sample point. If a grab sample could not be collected at the original sampling point, the location
was shifted upstream or downstream accordingly, and an additional GPS point was collected if the point
was moved significantly. Sampling locations remained within the original sampling reach and were not
moved downstream of a confluence that would include flow from any additional reaches. Site conditions
(e.g. clarity, odor, condition of site) were recorded at each sampling site. Grab samples were collected
from each site for laboratory analysis of water quality parameters. Samples were preserved on ice for
transport immediately after they were collected. Three duplicate samples and one lab blank were
collected for quality assurance purposes.

Environmental Testing Lab Inc. completed all laboratory analysis according to standard, approved
methods. A complete list of analytical parameters and methods, including detection limits, is presented
in Table 7.

! 3430 Rockefeller Ct, Waldorf, MD 20602

14
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TABLE 7: WATER CHEMISTRY ANALYTICAL METHODS

Detection
Parameter Method Limit Units
Enterococcus (E. coli) Colilert 1 | MPN/100 ml
Ortho-phosphate Phosphorus | EPA 365.1 0.01 | mg/L
TKN EPA 351.2 0.5 | mg/L
Nitrate + Nitrite EPA 353.2 0.5 | mg/L
Total Nitrogen EPA 351.2 +353.2 1| mg/L
Total Phosphorus EPA 365.1 0.01 | mg/L

Additional water quality measurements were collected in situ from each sampling site. Temperature, pH,
specific conductivity, and dissolved oxygen were measured with a YSI ProPlus® multiprobe, and turbidity
was measured with a Hach 2100 Turbidimeter. Optical brightener (fluorescent whitening agents) samples
were collected in sample bottles wrapped in aluminum foil, and analyzed in the field using a Turner
Designs AquaFluor® Handheld Flurometer configured with an Optical Brightener channel, following the
California EPA Surface Water Ambient Monitoring Program’s SOP (Burres, 2011). The Flurometer unit has
a minimum detection limit of 0.5ppm and a range of 0-30,000ppm.

2.2.2 STREAM DISCHARGE MEASUREMENT

Stream discharge measurements were performed at each sampling site in conjunction with water quality
sampling in order to calculate instantaneous baseflow pollutant loads. A suitable transect, one that
approximates a “U” shaped channel, was located at each site for measuring stream discharge. Transects
were selected to be free of irregularities that may create backflows and cross flows. A SonTek
FlowTracker® Handheld Acoustic Doppler Velocimeter was used to collect a series of approximately 10
velocity measurements at regular intervals across the wetted width of the stream to determine
instantaneous discharge. The measurements collected at regular intervals included depth (to the nearest
0.5cm) and velocity (to the nearest 0.00 m/sec). Velocity was measured at 0.6 of the distance from the
water surface to the bottom of the stream. Due to the difficulty of obtaining accurate discharge
measurements below approximately 0.05 cfs with the flowmeter, discharge at low flow sites was
obtained by measuring cross sectional area and using a float to measure velocity.

2.3 STREAM CORRIDOR ASSESSMENT

Prior to performing stream corridor assessments, approximately 3.5 miles of stream reaches were
prioritized using select GIS data elements as shown in the table below. Table 8 presents the selection
and exclusion factors for selecting SCA reaches. KClI used the following general criteria for prioritizing
stream reaches:

Criteria for selection:

e Topography — narrow, steep stream valleys and tortuous meander
e Vicinity to high density of stormwater infrastructure (outfalls, BMPs)
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e Drainage area consists of untreated or undertreated impervious surfaces

Criteria for exclusion:

e Land use- adequate forest cover, wide riparian buffers
e Low density development and agriculture

TABLE 8: SCA REACH SELECTION AND EXCLUSION FACTORS

Data Element

Factors for selection

Factors for exclusion

Topography

Narrow, steep valleys and side
slopes, tortuous meanders

Flat, wide floodplains

Stormwater infrastructure
(outfalls, BMPs, BMP treated
areas, Stormwater by Era)

Reaches downstream of
untreated or undertreated areas

Reaches downstream of treated
areas

Forest Cover

Lack of riparian buffer and forest

Adequate forest cover, wide
riparian buffers

Development

Higher density development

Low density development and

agriculture

Field crews conducted stream field investigations using standard SCA protocols as outlined in Stream
Corridor Assessment Survey: SCA Survey Protocols (Yetman, 2001). Using the same methodology as other
SCA surveys will allow for the results to be incorporated into, and directly compared against, other
County and State assessment datasets. Property access permission letters were sent to all landowners
within the target watershed with streams on their property. All of the properties targeted for
assessments were able to be accessed as part of this effort.

The field investigation consisted of a two-person team walking the stream channel and conducting a
visual assessment to locate problem areas and assess their severity and correctability. The field team
collected information on channel alteration, erosion, exposed utility pipes, drainage pipe outfalls, fish
barriers, inadequate buffers, construction in or near the stream, trash dumping, and recorded any
unusual conditions. Representative sites were selected at locations representative of each stream
segment. The general physical habitat condition was assessed at the representative sites using a
modified version of the EPA’s Rapid Bioassessment Protocols (Barbour et al., 1999). The assessment
includes qualitative ratings for ten habitat parameters as well as information on wetted width, pool, run,
and riffle depths, and channel substrate.

During the field assessment points were given unique alphanumeric identifiers according to the stream
reach and point type. This allowed each point to have a unique ID, for example, 001_IB001. A complete
list of point types and corresponding alphanumeric identifiers used during the field assessments is
included below:
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e Erosion (ES)

e Exposed pipe (EP)

e Pipe outfall (PO)

¢ Inadequate buffer (IB)
e Fish barrier (FB)

e Trash dumping (TD)

e Channel alteration (CA)
e Unusual condition (UC)

A GPS location was recorded and a photograph was taken for each assessment point. Linear features
(eroding banks, buffer impacts, and channel alteration) were documented with a GPS location at each
end of the impact and a line feature was developed to better represent the full extent of the problem
area. The assessment rated each feature on a 1 to 5 scale according to its severity, correctability, and
accessibility; where a score of 1 is the most severe, but also the most correctible and the most accessible.
The results were then compiled into a database which will be used to identify and prioritize areas for
restoration actions.

In addition to the basic SCA set of impacts and assessments, KCl added an inventory of Potential BMP
Locations, in which the field crew could identify up to five potential BMP types that could be
implemented at any particular location. This reduced the need for additional field visits and property
owner coordination. The potential BMP types included the following:

e Bioretention/raingarden

e Invasive plant control

e Livestock exclusion fencing

e  Qutfall stabilization

e Riparian buffer enhancement or replacement
e Stabilized crossing

e Stormwater management pond
e Streambank stabilization

e Streamside grass buffer

e Wetland creation

e Wetland restoration

e Water trough

17
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3 WATERSHED ASSESSMENT RESULTS

3.1 UPLAND ASSESSMENT

Upland assessments including both the NSA and HSI were completed on March 19" and 20™, 2015. Field
crews assessed a total of 4 neighborhoods and 1 potential hotspot in the Lower Patuxent River
watershed.

3.1.1 NEIGHBORHOOD SOURCE ASSESSMENT
A total of 4 neighborhoods were assessed in the Lower Patuxent River watershed (Figures 4 and 5).
General characteristics of each neighborhood are presented in Table 9. A complete record of NSA data is
included in Appendix A.

TABLE 9: GENERAL CHARACTERISTICS OF NEIGHBORHOODS ASSESSED

%
. Lot
Site ID Neslg:Z?r.hf)od / LU Type Size Age Curb & Infperv % %
ubdivision (acres) (Decade) | Gutter | -ious Lawn | Canopy
LP-1 Malcolm Rd and Single Fam 1 1950- No 30 60 40
Regina Ave Detached 2015
/Regina Drive
LP-2 Leonardtown Rd | Single Fam >1 1970- No 30 45 70
and Scout Camp Detached 1990
Road
LP-3 Young Rd Single Fam >1 2000 No 10 85 20
/Celestial Ln Detached
LP-5 Benedict Ave Single Fam 1 1930- No 50 40 10
Detached 2000

All neighborhoods received a ‘moderate’ pollution severity rating for potential nutrient, bacteria,
sediment, and oil and grease pollution (Table 10). Nutrients, bacteria, sediment, and oil and grease were
the most common pollution sources identified.
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The restoration potential was rated as ‘moderate’ for all neighborhoods (Table 10). The restoration
potential is based off of an index that ranks specific neighborhood features using benchmark values (e.g.,
less than 10% of storm drains stenciled). Depending on the feature type, if more than five features fall
above or below the benchmark value, the neighborhood is considered to have a ‘high’ restoration
potential; three to five benchmarks will have a ‘moderate’ restoration potential; and, a neighborhood
with a ‘low’ restoration potential will have two or fewer benchmarks. Rain barrels, rain gardens, and
conservation landscaping were the most common restoration actions recommended. Other
recommended restoration measures include tree planting, and stormwater management retrofits.

TABLE 10: NEIGHBORHOOD POLLUTION SEVERITY AND RESTORATION POTENTIAL

NSA Neighborhood / Pollution Pollution Restoration
Site ID Subdivision Severity Sources Potential Potential Action
LP-1 Malcom Rd and Moderate | Sediment, Qil Moderate retrofit swales, rain gardens, rain
Regina and Grease barrels, tree planting,
Ave/Regina conservation landscaping
Drive
LP-2 Leonardtown Rd | Moderate | Sediment, Moderate retrofit swales, rain gardens, rain
and Scout Camp Nutrients, barrels, tree planting,
Road Bacteria conservation landscaping
LP-3 Young Moderate | Sediment, Moderate retrofit swales, rain gardens, rain
Rd/Celestial Ln Nutrients barrels, tree planting,
conservation landscaping
LP-5 Benedict Ave Moderate | Sediment, Moderate rain barrels, rain gardens,
Bacteria, Oil conservation landscaping
and Grease

3.1.2 HOTSPOT SITE INVESTIGATIONS

One hotspot site in the Lower Patuxent River Watershed was investigated (Figure 4). The location,
general description, and common operations (i.e., vehicle operations, outdoor materials, waste
management, physical plant, turf/landscaping) of each site investigated are presented in Table 11. A
complete record of HSI data is included in Appendix B.

The site was designated as a ‘potential’ hotspot. Recommendations at this site included a review of
cleaning practices, check fueling practices near water, and the addition of a riparian buffer at the water’s
edge.
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TABLE 11: HOT SPOT INVESTIGATION LOCATIONS AND OPERATIONS

(7] [=T¢]
8. ) (_‘: o © :E:.

HSI Site . _— o |OT|BE|ILE| ® HSI Potential

Location Description S T 9 Q 2 .
ID p 2 | 5% g g’ Zz| 2 Status Action

] (@] E Q. [=
> ]

LP-1 DeSoto's marina Yes No Yes | Yes | Yes Potential Review cleaning practices, checking fueling

Landing practices near water, add buffer at water
edge
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3.2 SyNoOPTIC WATER QUALITY SURVEY

Synoptic water quality sampling was performed across the Lower Patuxent River watershed from April
22-29, 2015. A total of 14 sites were visited (Figure 5) for water quality and discharge measurements;
however, two sites were dry and no samples could be collected for water quality analysis. Synoptic
sampling occurred at least 24 hours after rainfall events totaling more than 0.25 inches. The only rain
event totaling more than 0.25 inches that occurred during the range of sampling dates was 0.35 inches
on April 25, 2014. All sampling dates were at least 24 hours after these events (Wunderground weather
station KMDHUGHE3, KMDWALDOS).

3.2.1 STREAM DISCHARGE
Discharge measurements were collected at each site in conjunction with the collection of grab samples.
Results of flow measurements are shown in Table 14. Two sites had no flow present during site visits due
to dry (i.e., intermittent flow) conditions. Overall, discharge values ranged from 0.02 to 9.22 cubic feet
per second (cfs) for sites where samples were collected.

3.2.1 WATER QUALITY

In situ water quality measurement results are presented in Table 14. Results of nutrients and bacteria
baseflow concentrations and instantaneous load results, calculated using stream flow measurements,
from water quality grab samples are presented in Figure 6Error! Reference source not found. through
Figure 10 and Table 15, which use color-coded nutrient ranges and ratings derived from Frink (1991;
Table 12) and Southerland, et al. (2005; Table 13).

TABLE 12: NUTRIENT RANGES AND RATINGS FROM FRINK (1991)

Parameter Baseline Moderate High Excessive
Nitrate-Nitrite Concentration <« 1-3 3_5
mg/L
Nitrate-Nitrite Yield
ke/ha/day <0.01 0.01 —0.02 0.02-0.03
Orthophosphate <0.005 0.005-0.01 | 0.01-0.015
Concentration mg/L
Orthophosphate Yield <0.0005 0.0005-0.001 | 0.001-0.002
kg/ha/day

TABLE 13: TOTAL NUTRIENT RANGES AND RATINGS FROM SOUTHERLAND ET AL., 2005. ALL UNITS IN MG/L.

Parameter Low Moderate
Total Nitrogen <15 15-7.0
Total Phosphorus <0.025 0.025 -0.070

High
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TABLE 14: STREAM DISCHARGE MEASUREMENT AND IN SITU WATER QUALITY MEASUREMENT RESULTS

iton | Date | (A | Ares | Dishorge | Dischrge | Tempersture |y | G| Conticonce | T | g,

(mg/L) (us/cm) (ppm)
LP-1 4/23/2015 720 1,779.2 4.20 118.9 10.5 | 6.82 11.19 116.2 6.84 1.81
LP-2 4/23/2015 720 1,779.2 4.16 117.9 9.7 | 6.92 11.43 117.6 3.60 1.37
LP-3 4/23/2015 1,489 3,679.4 9.22 261.2 10.6 | 6.90 11.22 118.4 5.56 1.77
LP-4 4/23/2015 749 1,850.8 0.00 0.0 - - - - - -
LP-5 4/23/2015 2,668 6,592.8 0.04 1.2 16.7 | 6.47 5.26 94.3 30.50 3.81
LP-6 4/22/2015 774 1,912.6 5.81 164.5 10.8 | 7.10 9.20 150.9 5.17 2.02
LP-7 4/22/2015 627 1,549.3 3.70 104.7 11.1 | 6.94 9.79 132.6 5.93 1.66
LP-8 4/22/2015 277 684.5 1.38 39.1 13.8 | 6.49 8.59 109.9 12.10 1.69
LP-9 4/22/2015 518 1,280.0 2.94 83.2 13.0 | 6.54 9.55 114.8 15.00 1.40
LP-10 4/22/2015 1,831 4,524.5 0.00 0.0 - - - - - -
LP-11 4/22/2015 262 647.4 1.63 46.3 16.0 | 7.11 8.85 172.2 12.50 1.50
LP-12 4/23/2015 122 301.5 0.83 234 12.2 | 6.98 10.58 135.5 4.93 0.85
LP-13 4/23/2015 256 632.6 1.67 47.1 931|714 11.73 126.8 5.90 1.60
LP-14 4/22/2015 158 390.4 0.02 0.5 11.8 | 6.83 10.13 115.1 4.22 1.48

Note: bold values indicate exceedances of COMAR standards or water quality thresholds
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MDE has established acceptable water quality standards for each designated Stream Use Classification,
which are listed in the Code of Maryland Regulations (COMAR) 26.08.02.03-.03 - Water Quality. The non-
tidal streams located in the Lower Patuxent River watershed are covered in COMAR in Sub-Basin 02-13-
11: Patuxent River Area and are designated Use | waters. Specific designated uses for Use | streams
include water contact sports, fishing, the growth and propagation of fish, agricultural water supply, and
industrial water supply. The acceptable criteria for Use | waters are as follows:

e pH-6.5t085

e DO - may not be less than 5 mg/l at any time

e  Turbidity - maximum of 150 Nephelometric Turbidity Units (NTU’s) and maximum monthly
average of 50 NTU

e Temperature - maximum of 90°F (32°C) or ambient temperature of the surface water,

whichever is greater

E. coli— 576 MPN/100ml for Infrequent Full Body Contact Recreation.

For the majority of sites, in situ water quality parameters fell within COMAR limits for Use | streams. All
sites in the Lower Patuxent Watershed were within acceptable ranges for DO levels. Two sites in the
Lower Patuxent River Watershed had pH values below the minimum threshold of 6.5 SU, although pH
values below 6.5 are common for streams that drain wetlands, which have naturally low pH levels. All
sites were within acceptable ranges for temperature and turbidity. Although MDE does not have a water
quality standard for specific conductivity, Morgan et al. (2007) have reported biological impairment
thresholds in Maryland of 247 ug/l for benthic macroinvertebrates. All sites in the Lower Patuxent
Watershed were within acceptable ranges for specific conductivity with values ranging from 94.3 to
172.2 uS/cm.
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TABLE 15: WATER QUALITY GRAB SAMPLING RESULTS- NUTRIENT AND BACTERIA CONCENTRATIONS AND INSTANTANCEOUS LOADS

Ortho-P (mg/L)

. Discharge
Station (L /sec!);
LP-1 118.9
LP-2 117.9
LP-3 261.2
LP-4 -
LP-5 1.2
LP-6 164.5
LP-7 104.7
LP-8 39.1
LP-9 83.2
LP-10 -
LP-11 46.3
LP-12 234
LP-13 47.1
LP-14 0.5

Nitrate-Nitrite Total Nitrogen Total E. Coli Ortho-P Nitrate-Nitrite Total Nitrogen Total
TN (me/t) (mg/L) (mg/L) Prospbors | oenaoomi | (ermygay) | TN irgaay) | gmiday) | fosEhens
0.25 0.25 0.5 0.04 1455 0.00086 0.00357 0.00357 0.00713 0.00057
0.25 0.25 0.5 0.02 161.6 0.00057 0.00354 0.00354 0.00707 0.00028
0.25 0.25 0.5 0.04 0.00076 0.00379 0.00379 0.00758 0.00061
0.6 0.25 0.5 0.00001 0.00002 0.00001 0.00002 0.00001
0.25 0.25 0.5 0.00129 0.00459 0.00459 0.00918 0.00110
0.25 0.25 0.5 0.00072 0.00361 0.00361 0.00722 0.00072
0.25 0.25 0.5 0.00061 0.00305 0.00305 0.00610 0.00049
0.25 0.25 0.5 0.00055 0.00347 0.00347 0.00694 0.00069
0.25 0.25 05 0.00183 0.00381 0.00381 0.00763 0.00198
0.25 0.25 05 0.00066 0.00415 0.00415 0.00829 0.00033
0.25 0.25 0.5 0.01 55.6 0.00048 0.00398 0.00398 0.00796 0.00016
0.25 0.6 0.5 0.06 _ 0.00002 0.00007 0.00017 0.00014 0.00002
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At this time, Maryland does not have specific numeric water quality criteria for nitrogen and phosphorus.
To remain consistent with the Watershed Restoration Action Strategy report for Port Tobacco River
Watershed (MDE, 2006b), nutrient ranges and ratings for nitrate-nitrite and orthophosphate were
derived from Frink (1991) and used for comparison of water quality results (Table 12). Total nitrogen and
total phosphorus concentrations were compared to those provided by the Maryland Biological Stream
Survey (Southerland, et al. 2005; Table 13).

Total nitrogen concentrations were low at all sites (Figure 6 and Table 15). Baseline concentrations of
nitrate/nitrite were found throughout the Lower Patuxent watershed (Figure 7 and Table 15).
Instantaneous nitrate/nitrite yields were all found to have baseline ratings in all subwatersheds in the
Lower Patuxent Watershed (Figure 7 and Table 15).

Total phosphorus concentrations were high in 2 subwatersheds, moderate in seven, and low in the
remaining three subwatersheds (Figure 8 and Table 15). Aside from the two dry sites, excessive
concentrations of orthophosphate were found in all subwatersheds, which had values ranging from 0.030
mg/L to 0.300 mg/L (Figure 9 and Table 15).

Elevated bacteria levels (E. coli > 576 mpn/100 ml; mpn = most probable number) were found in two
subwatersheds (LP-8 and LP-9). LP-8 is located on a tributary to LP-9 and the sites are located in a
forested residential area in the southeastern portion of the watershed. Three subwatersheds had levels
exceeding the standard for water contact recreation of 200mpn/100 ml (Figure 10, Table 15).

In an attempt to correlate neighborhood pollution sources and water quality data from the synoptic
survey, neighborhoods visited during the NSA with drainage to synoptic sites were identified. Only one
synoptic point was identified as receiving majority of their drainage from a neighborhood visited during
the NSA. Neighborhood LP-2, a predominantly wooded residential area, drains to synoptic site LP-14,
which was found to have E. coli exceeding the 200mpn/100 ml water contact recreation standard and
moderate total phosphorus concentrations. LP-2 was assessed to have “moderate” pollution severity; it
had high forest cover, 70% disconnected downspouts, only 20% high maintenance lawns, and no
stormwater management present. No obvious sources of phosphate or bacteria were found during the
neighborhood assessment; however leaking septic tanks could be a source. No immediate correlation can
be made between neighborhood pollution and synoptic sites.

3.3 STREAM CORRIDOR ASSESSMENT

Field crews walked approximately 1.5 miles of mapped stream channels between April 21 and 24, 2015.
Figure 11 shows the stream reaches walked by field crews and the location of the representative sites for
each walked reach. Inadequate buffers were the most widespread and frequent problems identified. The
total number of points identified and ranked by severity in each watershed can be found in Table 16. The
majority of points were categorized as severe to minor severity. No points received a rating of “very
severe”. A more detailed discussion of each data point type follows. A complete dataset is included as
Appendix C.
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TABLE 16: SCA DATA POINTS BY SEVERITY

Potential Problems Total Very Severe Moderate Low Minor
Severe
Erosion (0.8 miles) 5 0 0 3 1 1
Buffer (0.2 miles) 3 0 3 0 0 0
Pipe Outfall 0 0 0 0 0 0
Fish Barrier 0 0 0 0 0 0
Trash 0 0 0 0 0 0
Channel Alteration 2 0 0 0 2 0
Construction 0 0 0 0 0 0
Exposed Pipe 0 0 0 0 0 0
Unusual Conditions 3 0 0 0 0 3
Total 13 0 3 3 3 4
Representative Sites 2
Potential BMP Sites 0
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Erosion Sites

Five erosion sites totaling 0.8 miles of erosion were identified. The stream erosion process was identified
as both headcutting and downcutting for 100% of these sites. While collecting stream erosion data, field
crews also attempted to determine the leading possible cause of erosion at each site. These potential
causes included: an upstream road crossing, bends and slopes in the stream channel, upstream land use
changes, and pipe outfalls. The most commonly described possible causes for erosion was landuse
change upstream (80%), followed by bend at steep slope (20%). No sites presented an immediate threat
to infrastructure. Locations of erosion sites can be found in Figure 13.

Inadequate Buffers

Inadequate buffers, defined as buffers less than 50 feet wide from the edge of the stream, were
identified at 3 sites throughout the Lower Patuxent River Watershed totaling 0.2 miles of inadequate
buffer for both right and left bank combined. All of the inadequate buffer found affected both sides of
the stream channel and were a result of a power line easement. The location of reaches with inadequate
buffers is displayed in Figure 13.

Pipe Outfalls
No pipe outfalls were located.
Fish Barriers
No fish barriers were located.

Channel Alteration

Channel alteration impacts were found at 2 sites, totaling approximately 112 feet in length. All channel
alteration locations had a severity rating of “low”. One site was associated with a road crossing and one
site was associated with rip rap stabilization efforts. Locations of channel alteration sites can be found in
Figure 14.

Unusual Conditions and Trash

There were 3 unusual condition/comment points identified in the study area. All three of these sites
were beaver dams with no significant impact to the stream.

No trash dumping sites were located.

In-Stream Construction

No in-stream construction was located.

Representative and Other Points

Representative points were taken at 2 locations in the Lower Patuxent River Watershed (Figure 11).
Figure 12, below, presents the proportion of reaches in each assessment category for each habitat
parameter, giving insight into the types of stream impacts creating the most degradation. In general, the
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modified qualitative RBP assessment at these sites revealed stream channels dominated by sand and
gravel substrates. The stream reaches assessed generally had adequate riparian and bank vegetation

Ill

buffers. Stream reaches had very little channel alternation and received “optimal” ratings. There was
moderate sediment deposition throughout the study area, with reaches receiving scores of “marginal”
and “suboptimal”. Channel flow status was suboptimal throughout the study area. Both velocity/depth
diversity and benthic substrate were found to be “suboptimal” or “marginal”, with no sites receiving

|II

“optimal” ratings for these parameters. Shelter for fish and benthic substrate were both marginal

throughout the study area.

Stream channel erosion is a major factor leading to impaired habitat conditions. All of the identified
erosion sites were described as channel widening and downcutting processes. As the stream channels
widen, the ability to effectively transport sediments (eroded bank material and from runoff over land) is
reduced, leading to reduced scores for several habitat parameters including flow, velocity,
embeddedness and macroinvertebrate habitat.

Riparian Vegetation

Bank Condition I
Bank Vegetation
Flow
) Optimal
Velocity Depth I
Suboptimal
Sediment Deposition ] B Marginal
B Poor

Channel Alteration

shelter for Fish | IEE——
Embeddedness I
substrate |

0% 20% 40% 60% 80% 100%
FIGURE 12: PROPORTION OF REACHES PER ASSESSMENT CATEGORY

Exposed Pipes

No exposed pipes were identified in the assessment.

Potential Improvements (BMP Locations)

No potential improvement sites were identified.
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Lower Patuxent Watershed
Survey Data
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FIGURE 13: SURVEY DATA MAP: PIPE OUTFALL, EROSION, FISH BARRIER, AND INADEUQATE BUFFER SITES
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Lower Patuxent Watershed
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FIGURE 14: SURVEY DATA MAP: CHANNEL ALTERATION, TRASH DUMPING, IN STREAM CONSTRUCTION, AND UNUSUAL CONDITION
SITES
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4 POTENTIAL WATER QUALITY IMPROVEMENT PROJECTS

Results of the desktop and field watershed assessments were compiled and the results were analyzed to
determine those specific areas of impairment most in need of restoration. Restoration measures were
then developed according to the type and source of impact. The following section presents the methods
and results for each restoration measure type which include both structural and non-structural practices
and programs:

e Stream restoration;

e Shoreline erosion control;

e Stormwater BMPs (step pool stormwater conveyance (SPSC), bioretention, wet pond);
e Reforestation;

e Environmental site design;

e Homeowner practices (rain barrels, rain gardens, downspout disconnect).

Mapping of the site specific structural practices are included in Figure 15. Tables presenting cost, load
reduction, and impervious credit associated with each of the proposed projects are included in each
section below. Bacteria load reductions associated with each project were not calculated sinc