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1.0 INTRODUCTION  

The Sassafras River watershed is located in the Lower Elk River Basin, with its headwaters in 

Delaware and the mouth at the Chesapeake Bay.  Its geographic location lies across three 

counties: Cecil and Kent Counties in Maryland, and New Castle County in Delaware.  The 

Sassafras River itself is roughly 20 miles long and the watershed covers approximately 97 square 

miles (Map 1).  There are two municipalities within the boundaries of the Sassafras Watershed: 

Betterton and Galena in Kent County, MD, and one municipality partially within the watershed: 

Cecilton in Cecil County, MD (Map 1).  The Maryland Department of Natural Resources 

(MDNR) as well as the Delaware Department of Natural Resources and Environmental Control 

(DNREC), designate watershed codes across each state.  Table 1.1 summarizes these codes for 

the Sassafras watershed and its respective smaller subwatersheds (Map 1).    

 

 

Table 1.1 Subwatersheds in the Sassafras River Watershed 

Subwatershed Number Subwatershed Name 

Delaware Basin 21 Sassafras River 

021306100353 Turners Creek/Lloyds Creek 

021306100354 Money Creek 

021306100355 Woodland Creek/Dyer Creek 

021306100356 Back Creek 

021306100357 Swantown Creek 

021306100358 Herring Branch 

    

 

An area rich in history, the Sassafras was sailed by John Smith and his crew in 1607 as a part of 

their exploration of the Chesapeake Bay.  At this time, ñfish were everywhere so plentiful that 

Smith and his men jokingly attempted to catch them with frying pansò (Wennersten, 2001, 23).  

Smith documented his journey on the Sassafras and on August 1
st
, 1607, ñthe party was 

surrounded but taken peaceably to the Tockwogh chiefôs townò (Barry and David, 2005, 1).  The 

exact location of this tribe on the Sassafras is unknown, but historical accounts and artifacts 

indicate that humans have been shaping the Sassafras watershed for quite some time.    

1.1 Purpose of the Characterization  

The intention of this document is to characterize the Sassafras as it is today, using readily 

available information to report on the current health and physical components of the watershed.  

This characterization is also the first step in devising the Sassafras Watershed Action Plan which 
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will guide future restoration projects.  Specifically, the Watershed Characterization is intended to 

meet several objectives:  

 

 briefly summarize the most important or relevant information and issues;  

 

 provide preliminary findings based on this information;  

 

 identify any gaps or discrepancies for further research or analysis;  

 

 suggest opportunities for additional characterization and restoration work; and  

 

 provide a common base of knowledge about the Sassafras River Watershed for local 

governments, citizens, businesses, and other organizations.  

1.2 Identifying Gaps in Information  

It is important to identify gaps in available watershed knowledge and gauge the importance of 

these gaps. In assessing data gaps, there are three areas into which the information has been 

divided.  

 

 Water Quality: water chemistry, biology, physical, pollution sources 

 

 Landscape: land use, soils, wetlands, lands of natural resource value, human population 

 

 Living Resources and Habitat: submerged aquatic vegetation (SAV) abundance, fish species, 

sensitive species, invasive species, and habitat conservation.      

1.3 Additional Work  Post the Characterization 

The Watershed Characterization is intended to be a starting point that can be updated as needed.  

It is part of a framework for a more thorough assessment involving additional input from various 

core team members and partners.  Several of the items below have either been completed, are in 

process, or are considered potential future actions as of December 2009.   

 

Completed:  

 

 A stream corridor assessment, in which Maryland Conservation Corps personnel physically 

walked the streams and catalogued important issues.  The training for this section was given 

by MDNR and the results are reported in the Sassafras Watershed Action Plan (SWAP).   

 

 A synoptic water quality survey, i.e. a program of water sample analysis that can be used to 

focus on local issues like nutrient hot spots, point source discharges or other selected issues. 

A synoptic survey was completed in Fall 2006, Spring 2007, and Spring 2009 by MDE.  

Findings of the synoptic survey of the streams in the Sassafras River Watershed are also 

reported in SWAP.  
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 A tidal shoreline assessment where observations were made along the tidal shorelines of the 

Sassafras River, noting areas of severe erosion, inadequate buffers, and bank characteristics 

such as dilapidated bulkheads and hardened shorelines.  This assessment was conducted by 

the Sassafras River Association (SRA) and restoration engineers.      

 

 An upland assessment conducted by the Center for Watershed Protection which included 

written observations of the developed areas of the watershed and potential pollution sources. 

 

 

In process and continuing into the future:  

 

 Input from local citizens 

 

 Self-investigation by Cecil, Kent, and New Castle Counties  

 

 Targeted technical assistance and assessment by partner agencies or contractors gathering 

additional support data and documentation. 

 

Ultimately SRA will continue to gather relevant data in one location.  The goal for this initial 

characterization was to gather relevant background and physical characteristics of the watershed 

as well as information on water quality and land use being sure to identify any pertinent gaps.  

There are many documents that will be referenced throughout this report, however it is important 

to note that many were written over ten years ago, and changes have occurred to the landscape, 

management of natural resources, and overall water quality.  Many indicators that were 

historically used to assess the health of the Sassafras watershed are mentioned, but more 

importance is placed on prioritizing problems in the watershed and solutions or restoration 

projects to address those problems. 

   

 Marylandôs 1998 Clean Water Action Plan, Unified Watershed Assessment was written 

to prioritize watersheds throughout the state in four categories: Restoration Watersheds, 

Preventative Action Watersheds, Protection Watersheds, and Watersheds with 

insufficient data.  Many different data sets were examined as possible natural resource 

indicators that together would determine in which category a certain watershed belonged.  

The indicators selected were grouped into four major ñclustersò that focused on the key 

areas of watershed condition.  These groups were: water chemistry, aquatic living 

resources, instream physical habitat, and landscape.  These were used as the basis for 

comparison of the stateôs 138 ñ8-digitò watersheds, although not all watersheds had 

enough information to complete each indicator.  Once information was collected, each 

watershed was prioritized and placed in one of the four categories.  The Sassafras River 

was put into Category 1 which means ñin need of restorationò (MDNR, 1998.)   

 Assessment Report of Delawareôs Chesapeake Basin written in 2001 was the state of 

Delawareôs approach, developed by the Department of Natural Resources and 

Environmental Control (DNREC) to coordinate between all divisions (air and waste 
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management, fish and wildlife, parks and recreation, soil and water conservation, and 

water resources) a comprehensive management plan for protecting Delawareôs 

Chesapeake Basin.  The Sassafras watershed makes up roughly 20 square miles of the 

Chesapeake Basin in Delaware, and while this assessment does not make individual 

watershed based recommendations, it does highlight the major issues contributing to the 

Chesapeake Bay from Delaware, and management strategies to address those (DNREC, 

2001.)   

 Total Maximum Daily Load (TMDL) for Phosphorus was written by the Maryland 

Department of the Environment (MDE) and was approved by the Environmental 

Protection Agency (EPA) in 2002.  This document was written to address one of the use 

impairments on the Sassafras: nutrients.  Because phosphorus was determined through 

sampling as the nutrient that limits algal growth, a daily maximum was determined for 

the input of phosphorus on the Sassafras (MDE, 2002b).   

 A report detailing the Total Maximum Daily Loads for Pholychlorinated Biophenyls 

(PCBs) in the Sassafras River (Oligohaline Segment), was drafted by MDE in 2009 and 

submitted to EPA for approval.  This document addressed the impairment of PCBs on the 

Sassafras (MDE, 2009). 

Because restoration is an active evolving process, the Watershed Characterization and the 

resulting Watershed Action Plan will  be maintained as living documents within an active 

evolving restoration process. These documents will need to be updated periodically as new, more 

relevant information becomes available and as the watershed is monitored and reassessed.  
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2.0 WATER QUALITY  

Many factors are considered when evaluating the water quality of a given body of water.  

Acknowledging the effect the landscape, and human interaction or manipulation of the land and 

water have on its quality is critical.  Assessing the overall water quality of the Sassafras requires 

a combination of data from past and present monitoring from both the tidal mainstem of the 

River and nontidal creeks and streams across the watershed.  Modeling is another tool that 

watershed scientists can use to estimate fairly accurately where the majority of certain pollutants 

are coming from and therefore the total loading into the waterbody.   

2.1 Designated Uses and Water Quality Standards    

Across the country, every state is required to designate its waterbodies for particular uses, which 

are associated with a set of water quality criteria necessary to support that use.  In the state of 

Maryland there is a Code of Maryland Regulations (COMAR) that cites the various uses for each 

specific water body and what standards must be achieved in that waterbody in order to fulfill that 

use.  The Maryland surface water use designation states that all surface waters of Maryland shall 

be protected for water contact recreation, fishing, and protection of aquatic life and wildlife 

(MDDS, 2008).  The Sassafras is designated as a Use 1 and Use II  waterbody.  Use I designation 

includes waters that are suitable for: water contact sports; play and leisure time activities where 

individuals may come in direct contact with the surface water; fishing; the growth and 

propagation of fish (other than trout), other aquatic life, and wildlife; agricultural water supply; 

and industrial water supply (MDDS, 2008).  Only in its Oligohaline segment (also referred to as 

the Sassafras River embayment) it is designated as Use II which means support of estuarine and 

marine aquatic life and shellfish harvesting (MDDS, 2008).  

 

Delaware also designates surface water quality standards to the various stream basins across the 

state.  These standards are separated into different categories of beneficial use of waters of the 

state which must be maintained and protected through application of appropriate criteria.  The 

Sassafras River Basin is designated as an industrial water supply, primary and secondary contact 

recreation, fish, aquatic life and wildlife, as well as an agricultural water supply (DNREC, 2008).  

2.2 Use Impairments and Restrictions 

Some streams or water bodies cannot be used to the full extent envisioned by their designated use 

due to some impairment.  This is why Section 303(d) of the Federal Clean Water Act requires 

states to identify these water bodies in a list called the ñ303(d) list.ò  Each identified impairment 

may require preparation of a TMDL to address the water quality and/or habitat impairment in the 

affected water body.  The TMDL puts a limit on how much of a certain pollutant a water body 

can likely tolerate and still meet its designated use.  Marylandôs list of impaired waters cites the 

Sassafras River as being impaired for nutrients, sediment, biological impairments (poor or very 

poor fish and benthic organism populations), and toxics (PCBs and fish consumption advisory) 

(MDE, 1996; MDE, 2002a; MDE, 2004; MDE, 2008a).  In addition to these official state 

impairments, there are issues that affect not only the health of the river but impair its designated 

use such as shellfish harvesting restrictions and toxic algal blooms.  According to the Delaware 
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2008 Combined Watershed Assessment Report (305 (b)) and Determination for the Clean Water 

Act Section 303 (d) List of Waters Needing TMDLs, the Sassafras River is impaired for 

biological and habitat pollution stressors (DNREC, 2008).   

2.2.1 Nutrients  

The tidal portion of the Sassafras River was listed as impaired by nutrients in the 1996 303(d) list 

(MDE, 1996). The origins of these nutrients were listed as natural and nonpoint sources.  This 

impairment was given low priority, although a TMDL was submitted in 2001 and approved by 

the EPA in 2002.  According to the April 2002 report Total Maximum Daily Loads of 

Phosphorus for the Sassafras River, impairment by both nitrogen and phosphorus contribute to 

excessive algal blooms and concentrations of dissolved oxygen below the minimum State 

standard of 5.0 milligrams per liter (mg/L).  The algae and dissolved oxygen problems impair 

local conditions preventing designated uses of the Sassafras River (MDE, 2002b).   

2.2.2 Sediment 

The tidal portion of the Sassafras River is listed for impairment due to sediments on the 1996 

303(d) list (MDE, 1996). The potential sources of these suspended sediments were listed as 

natural and nonpoint sources.  This impairment was given low priority, but was also cited as a 

problem that would be addressed in two years.  This impairment was later changed to a total 

suspended solids (TSS) listing and was moved from Category 5 of the Maryland Integrated 

Assessment of Water Quality (waterbody is impaired, does not attain the water quality standard, 

and a TMDL is required), to a Category 2 (waterbodies meeting some water quality standards, 

but with insufficient data to assess all impairments) in the 2008 Integrated Report (MDE, 2008a).    

2.2.3 Biological Impairment  

The non-tidal portion of the Sassafras River is listed as impaired for biological degradation or 

limitations in the 2004 303(d) list (MDE, 2004).  In selected stream segments statewide, 

populations of benthic macroinvertebrates and fish and their associated physical habitat have 

been assessed by the Maryland Biological Stream Survey (MBSS).  Based on criteria developed 

for each physiographic/ecological zone in Maryland, each stream segment is rated as good, fair, 

poor, or very poor.  Ratings of poor and very poor were listed as biological impairment for the 

first time in Maryland in the draft 2002 303(d) list of impaired waters.  In the Sassafras River 

watershed, one stream site appears on the list because of biological impairment.  Swantown 

Creek is listed based on 2001 sampling of the stream.  Refer to section 2.3.3 on Biological 

Monitoring for a reference table and the data in reference to the Sassafras River.   

 

The tributaries of the Sassafras River are listed on the 2008 Delaware 303 (d) list for biological 

and habitat impairments (DNREC, 2008.)  The Sassafras was also given a ñ5ò listing which 

indicates that a TMDL is needed in order to address the impairment.  A target date of 2010 was 

set for the Sassafras to complete a TMDL for biological impairment.  Refer to section 2.3.4 on 

Delaware Monitoring for an explanation of this score and the factors analyzed.      
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2.2.4 ToxicsðPCBs and Fish Consumption Advisory 

Maryland Department of the Environment monitors and evaluates contaminant levels in fish, 

shellfish, and crabs in Maryland waters (MDE, 2008b).  This monitoring allows MDE to 

determine whether the specific contaminant levels in these species are within safe limits for 

human consumption.  One such contaminant found in the Sassafras is polychlorinated biphenyl, 

or PCBs.  The tidal portion of the Sassafras River is listed as impaired for toxic compounds on 

the 2002 303(d) list (MDE, 2002a).  PCBs are listed for the cause of this toxic impairment and a 

TMDL has been drafted by MDE and submitted to EPA for final approval.  PCBs belong to a 

family of man-made organic chemicals known as chlorinated hydrocarbons.  They were 

domestically manufactured from 1929 until their ban in 1979 (USEPA, 2008b).     

 

Although PCBs are no longer produced in the U.S. their past use and improper disposal has 

resulted in elevated levels in the Sassafras.  Certain fish, such as channel cat and white perch, in 

the Sassafras can accumulate this substance to levels which are harmful to human consumption.  

Current advisories are the result of contamination due to this past use of PCBs, and are 

summarized in Table 2.1 (MDE, 2009).  For more information on the fish consumption advisory 

see www.mde.state.md.us/CitizensInfoCenter/FishandShellfish. 

 

 

Table 2.1 Maryland Department of the Environment 2009 Advisory on Fish 

Consumption for Sassafras River Area Recommended Maximum Allowable 

Meals Per Year  

Species Area 

General 

Population 

(8oz. meal) 

Women 

(6oz. meal) 

Children 

(3oz. meal) 
Contaminant 

Channel 

Catfish 
Sassafras River 9 6 AVOID 

PCBs ï risk 

driver & 

pesticides 

White Perch Sassafras River 24 18 14 

PCBs ï risk 

driver & 

pesticides 

2.2.5 Shellfish Harvesting Restrictions 

Portions of the Sassafras River are affected by shellfish harvesting restrictions which include 

clams, oysters, and mussels as defined by MDEôs Designated Use purposes (Map 2).  Tidal 

waters from the mouth of the river to Ordinary Point are ñrestrictedò which ñmeans that no 

harvesting of oysters and clams is allowed at any time.ò  The remainder of the river and its 

tributaries are non-shellfish harvesting waters.  This may seem contradictory considering the 

Sassafras has a Use II designation, which means support of estuarine and marine aquatic life and 

shellfish harvesting, however, the upper Chesapeake Bay is restricted to shellfish harvesting for 

ñadministrative reasons and is not listedò.  ñThis area is designated as Use II waters; however 

http://www.mde.state.md.us/CitizensInfoCenter/FishandShellfish
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there is insufficient shellfish resource for harvesting due to the fresh water input from the 

Susquehanna River.  Since there are no oysters or clams to harvest and the NSSP requirements 

for sanitary survey is not met, the area is classified as restricted.  In order to protect shellfish 

waters directly below this area, the shellfish harvesting water designation is a valuable protective 

measureò (MDE, 2008). 

2.2.6 Toxic Algae Blooms 

Algae are a natural and critical part of the Chesapeake Bay Ecosystem.  Algae are like any other 

land plant in that they photosynthesize, capturing sunlight and converting it to food.  They occur 

in a size range from microscopic cells floating in the water column (phytoplankton) to large mats 

of visible macroalgae that grow on bottom sediments. Algae may become harmful if they occur 

in an unnaturally high abundance or if they produce a toxin.  A high abundance of algae can 

block sunlight to underwater bay grasses, consume oxygen in the water leading to fish kills, 

produce surface scum and odors, and interfere with the feeding of shellfish and other organisms 

that filter water to obtain their food.  Some algal species can also produce chemicals that are 

toxic to humans and aquatic life (MDNR, 2008c).   

 

The Sassafras River has consistently been subject to various algal blooms over the years.  

Maryland Department of Natural Resources has studied populations of algae on the Sassafras 

since 1995, and in many instances Microcystis (a toxic algal species) has been observed.  

MDNRôs website includes a note that states ñIllness associated with harmful algal blooms is now 

a reportable illness so physicians should be reporting these to local health departments. The 

MDNR in coordination and cooperation with the Department of Health and Mental Hygiene 

(DHMH) and MDE will continue to monitor algal blooms throughout the state. For up to date 

information on all of Maryland's harmful algal blooms and water quality, please visit Eyes on the 

Bay at www.eyesonthebay.netò (MDNR, 2008c).   

 

The University of Maryland Center for Environmental Science (UMCES) is currently funded by 

Maryland Sea Grant until January 2011 to assess algal population on the upper Sassafras and 

research environmental conditions that promote the development of nuisance blooms and that 

result in the demise of such blooms.  Algal blooms in the Sassafras are a product of the 

biogeochemical conditions (or abiotic factors of ecosystems such as water, land, and air) in the 

upper river.  However such blooms have also been found to have self-sustaining biological 

feedback mechanisms which allow them to survive without additional inputs from their 

surrounding environment.  High pH is evident when algal blooms remove an excessive amount 

of carbon dioxide, and in turn the high pH can result in the release of phosphorus thatôs bound to 

the sediment, back into the water column.  This mechanism may sustain the bloom for extended 

periods of time by providing phosphorus for growth.  In addition, nitrogen fixation from some 

cyanobacteria may also help to sustain high algal biomass by providing nitrogen (Cornwell, 

2009).   

 

The key objectives of the Sea Grant project include: 1) a strong spatial/temporal monitoring of 

water column and sediment biogeochemical processes at the most HAB-prone site in the 

Sassafras River, and 2) an effort to understand the mechanisms leading to the excessive growth 

http://www.eyesonthebay.net/
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of algae.  High pH have been observed in the upper river and this impact will be explored.  In 

particular, the objectives will be addressed by a seasonal study of sediment biogeochemistry, pH 

effects on benthic nutrient cycling, and pH impacts on algal dynamics in the upper Sassafras 

River.  Sediment flux experiments in the upper Sassafras River during spring-summer 2009 

indicate that P and N stored in sediments can be a source of soluble reactive phosphate (SRP) 

and ammonium (NH4
+
) that can help support phytoplankton growth during the summer.  Flux 

rates were compared before and after the summer ñbloomò period: with temperature increase and 

cyanobacterial decomposition, the efflux of SRP and NH4
+
 elevated from sediment into water 

column (Cornwell, 2009.) 

 

According to MDNR data, water column pH was surprisingly high for considerable periods of 

2007 and 2008 and elevated pH was observed for a shorter period in 2009. Lab experiment 

showed that increases in pH resulted in enhancement of benthic N and P release. The nitrogen 

release rate was almost doubled and P release increased by an order of magnitude when pH was 

increased from 7.0 to 9.5. High pH favored P release because pH (>9.0 or 9.2) increases the 

desorption of Fe-P or Al-P in sediment.  In addition, pH can directly affect the sediment surface 

and convert ammonium (NH4
+
) to ammonia (NH3). The relative increase of NH3 concentration 

changes the pore water profile, and promotes nitrogen.  Elevated pH inhibited N losses via 

dentrification, which is a microbially facilitated process of nitrate reduction that may ultimately 

produce gaseous products such as nitrous oxides (N2O) and dinitrogen (N2). This result indicated 

that dense phytoplankton blooms, by increasing pH, can facilitate release of nutrients from 

shallow water sediments in the upper Sassafras (Cornwell, 2009.) 

 

Diel elevation of pH by dense blooms may also facilitate daytime N-fixation by cyanobacterial 

blooms in water samples, which would add new N derived from atmospheric N2 into the system 

and help maintain blooms.  In co-operation with Dr. Judy OôNeill (UMCES), primary production 

(light mediated 
14

C uptake) and nitrogen fixation (acetylene reduction) were measured in order to 

investigate the effects of dissolved inorganic carbon (DIC) availability and pH on both 

photosynthesis and N fixation. In the light, CO2 uptake by phytoplankton resulted in an increase 

of pH from 8 to ~9.6 in the ñnaturalò treatment. Controls were maintained at neutral pH by air 

bubbling to provide enough CO2 for photosynthesis. Dramatic effects on nitrogen fixation were 

observed during the light phase of the incubation.  In high pH conditions, the N-fixation rate 

increased for nine hours, whereas in the low pH treatments, nitrogen fixation decreased 

dramatically after 6 hours incubation in the light. Nitrogenase, the enzyme complex performing 

nitrogen fixation, is extremely oxygen sensitive. Nitrogen fixation can be inhibited by the O2 

evolved through photosynthesis.  DIC limitation of photosynthesis (high pH) during dense 

blooms may favor increased N-fixation by cyanobacteria, which relieves N-limitation, adds more 

N to the ecosystem and helps to perpetuate blooms (Cornwell, 2009). 

2.3 Water Quality Monitoring   

In order to investigate and determine the impairments observed in the Sassafras watershed, 

monitoring of the tidal mainstem as well as all the creeks and streams is necessary.  Both 

Maryland and Delaware as a part of their statewide natural resource programs are required to 

give reports on the conditions of their rivers.  As part of that requirement MDNR have had a long 
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term monitoring station on the Sassafras River since 1986, sampling various parameters once a 

month.  Maryland Department of Natural Resources also runs a near real time continuous 

monitoring program designed to collect water quality data while also drawing links between 

water quality and events such as harmful algal blooms and fish kills.  They are also in the third 

year of a shallow water monitoring program that assesses the same parameters at five sites once 

per month between April and October.  In the nontidal regions, MDNR has taken benthic and 

fish samples to monitor the health of the stateôs streams.  Delaware has also monitored two 

locations in the Sassafras as a component to their Chesapeake Basin Assessment, and the 

Sassafras River Association has been monitoring on a volunteer basis for the past four years.  In 

addition, both the Cecil County and Kent County Health Departments routinely monitor for 

bacteria levels in the water at select community beaches along the shores of the Sassafras River.      

2.3.1 Maryland Department of Natural  Resources Monitoring in Tidal Waters 

There is one long-term monitoring station (ET3.1) in the Sassafras watershed located on the 

Route 213 bridge crossing the Sassafras River, in approximately 5 meters of water (Map 3).  This 

station is monitored once a month throughout the entire year.  This long-term ambient water 

quality monitoring program, which has data from 1986 to present, assesses nutrients, chlorophyll, 

total suspended solids and physical parameters such as pH, salinity, dissolved oxygen, and water 

clarity via secchi depth. 

   

Data for this station are assessed in part using a nutrient limitation model, which seasonally 

predicts whether algae growth is limited by light (nutrient saturated), nitrogen, or phosphorus.  

The model was developed by Tom Fisher and Anne Gustafson of the UMCES Horn Point 

Laboratory.  Based on data collected between 2005 and 2007 the model predicts that in the 

winter months, algae growth at ET3.1 is limited only by light, i.e., nitrogen and phosphorus are 

present in abundance.  Algae growth in the spring is also primarily light limited, with slight 

phosphorus limitation (excess nitrogen).  The dynamics shift in the summer months as the system 

becomes nitrogen limited (excess phosphorus) as the available nitrogen is used up by the growing 

phytoplankton population.  The fall dynamics change again, when the station becomes primarily 

light limited again, with partial nitrogen and phosphorus limitation (MDNR, 2009). 

 

Dissolved oxygen (DO) is one parameter measured that has a state standard in both Maryland and 

Delaware.  Five mg/L is considered the level at which DO must meet in order to sustain aquatic 

life.  Falling below 5 mg/L indicates a possible life threat to fish and other organisms.  Low DO 

can also indicate that there are other factors at play such as high nutrients.  At station ET3.1 

samples were taken every month from 1986 to 2008, one and a half meter from the surface and 

another one meter from the bottom.  Dissolved oxygen remained high most months of the year 

with lower levels between June and August each year.  In July of 1986-1988 DO reached a low 

of 3.7 mg/L and in August of 1991 and 1992 DO was also seen at 3.5 mg/L.  These were lowest 

historic readings of DO on the Sassafras, and in recent years (since 2003) there have been no 

readings below 5 mg/L at the ET3.1 station according to MDNR.  

 

Maryland DNR also has two continuous monitoring stations that operate in near real time 24 

hours a day year round.  This program is funded in part by a grant from National Oceanic 
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Atmospheric Administration (NOAA), and has been monitoring water quality since 2006.  In 

2006 there were two continuous stations: one at Betterton Beach and one at Georgetown Yacht 

Basin.  In 2007 an additional station was installed at Buddôs Landing and in 2008 the station at 

Georgetown Yacht Basin was removed (Map 3).  All data for both the long term monitoring 

station as well as the continuous monitoring stations in near real time can be viewed by 

navigating the Eyes on the Bay website (MDNR, 2008b).   

 

Maryland DNR is currently in the second year of a three year shallow water monitoring program 

that assesses the same parameters at five sites once per month between April and October 

(shallow water monitoring program data are not available for June 2008.)  Two of the sites are 

part of the continuous monitoring project and three sites are part of the data-flow monitoring 

project (Map 4).  In addition to data being collected every four seconds, biologists also stop at 

five stations along the river and take samples that are later processed for nutrients (nitrogen and 

phosphorus), chlorophyll, and total suspended solids.  Light penetration is also calculated at these 

stations. Currently, the State of Maryland does not have nutrient, chlorophyll, or total suspended 

solids standards available for the estuarine waters of the Chesapeake Bay.  However some 

indication of water quality condition can be obtained for concentrations of total suspended solids 

(TSS), chlorophyll-a, dissolved inorganic nitrogen (DIN), and dissolved inorganic phosphorus 

(PO4), and water column light through comparisons to the recommended habitat requirements 

for submerged aquatic vegetation (SAV) (USEPA-CBP, 2000).  

 

Thirty samples are available for 2008 from the five shallow water monitoring program stations 

(no samples were collected in June).  In terms of light requirement it is recommended that 13% 

of ambient surface light penetrates the water column in order to support the growth and 

propagation of SAV.  Of those 30 samples, the recommended light requirement of greater than 

13% for oligohaline waters (salinity between 0.5 and 5.0 practical salinity units) was met or 

exceeded only four times.  The recommended requirement was met three times at the lower most 

station (XJH2362) located at the mouth of the river and once at XJI2112, which is the next up-

river station.  These results indicate that water clarity throughout most of the Sassafras River is 

inadequate to support the growth and propagation of SAV (MDNR, 2009). 

 

The recommended SAV habitat requirement for sediment of less than 15 mg/L (TSS) was met 

for 18 of the 30 samples that were collected.  Fewer samples met the requirement in April, May, 

and September than other months of the SAV growing season.  The TSS requirement was met 

for 13 of the 15 samples collected in July, August, and October (MDNR, 2009.) 

 

The 2007 chlorophyll concentrations shown in Figure 2.1 indicate that from late July to nearly 

mid-October, chlorophyll concentrations far exceeded the SAV habitat requirement of less than 

15 ug/L. These data were recorded with a Yellow Springs Instrument data sonde which was 

deployed at Betterton Beach in 2007 (MDNR, 2009). 

 

All but one PO4 sample met the SAV growing season requirement of less than 0.02 mg/L, 

however, given the high fluorescence-chlorophyll values observed in the continuous monitoring 

data sondes, the PO4 may be low, because PO4 was used in the production of algae.  Current data 

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

Sassafras River indicate that the system is currently nutrient rich with poor water clarity, 

particularly after heavy rain, and has an excess amount of algae.  In general, the SAV habitat 

requirements are not met.  It is anticipated that water quality in the Sassafras River will improve 

following the aggressive implementation of best management practices that target the reduction 

of nutrients and suspended sediments (MDNR, 2009).  

 

 

Figure 2.1 CHLA levels at Betterton Beach in 2007 

2.3.2 TMDL Monitoring  

Data were collected by MDE at 20 water quality stations in the Sassafras River and its branches 

during 1999 in order to do analysis for the TMDL for phosphorus (Map 5).  Three sets of 

samples were collected during seasonal low flow periods in the summer and three high flow 

periods in the winter.  Problems associated with eutrophication, which is when excess nutrient 

input leads to growth of algae and vegetation, were seen more frequently in the summer season 

(low flow period) which is when there is typically less stream flow available to flush the system, 

higher temperatures, and more sunlight available for aquatic plant growth.  Refer to the TMDL 

for more details (MDE, 2002b.)     

 

As a follow up for the TMDL, a Nutrient Synoptic Survey was conducted in the Fall of 2006 and 

Spring of 2007 for the Sassafras watershed (Map 6).  Samples were analyzed for total nitrogen 

(TN), total phosphorus (TP), orthophosphate (PO4) and Nitrate/Nitrite (NO2 + NO3). There are 

no water quality standards for nutrients in Maryland but for the purpose of this analysis, nitrate 

levels above 1 mg/L were considered anthropogenic. Nitrate/Nitrite levels between 3 and 5 mg/L 

were considered high and those over 5 mg/L were considered excessive. For phosphates, levels 

http://mddnr.chesapeakebay.net/sim/dataflow_data.cfm#sassafras
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of 0.01 to 0.015 mg/L were considered high and those above 0.015 mg/L were considered 

excessive.     

 

A total of 30 sites were chosen based on access, therefore mainly consisting of road crossings. 

Sampling during the Spring and Fall allows for the capture of high and low flows.  Many stations 

during the fall of 2006 were dry, leading to the gaps in the data string.  Mean phosphorus 

concentrations for the spring and fall were 0.011 mg/L and 0.001 mg/L respectively.  

Nitrate/Nitrite mean concentrations were 4.25 mg/L in the fall of 2006 and 3.99 mg/L in the 

spring of 2007.  The Fall 2006 survey indicated five sites with high orthophosphate levels and ten 

sites with elevated nitrate/nitrite levels in the high category.  Four sites were deemed high for 

orthophosphate during the spring 2007 survey while 14 sites tested high or in excess for 

nitrate/nitrite (Spotts, 2009).  Refer to figures 2.2 and 2.3 for the varying phosphate and nitrate 

levels across the watershed.  
 

 

Figure 2.2. Phosphate levels in the Sassafras Watershed  
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Figure 2.3. Nitrate Levels in the Sassafras Watershed             
                            

              

In September 2000, fish tissue samples were collected by MDE in the Sassafras River 

embayment.  Because the total PCB (tPCB) levels in the fish tissue sampled exceeded the state 

threshold of 39 ng/g, the Sassafras River was 303 (d) listed as impaired for PCBs.  Beginning in 

2006, water column samples were taken throughout the embayment and in 2006 water column 

samples were collected in two nontidal sites of the Sassafras watershed in order to complete a 

TMDL for PCBs.  The state of Maryland adopted three separate ambient water quality/water 

column criteria for PCB levels: a human health criterion for protection of human health 

associated with consumption of PCB contaminated fish, as well as freshwater and salt water 

chronic criteria for protection of aquatic life.  The tPCB human health criterion is set at 0.64 

nanograms/liter (ng/L).  This criterion is based on a cancer slope factor, bioconcentration factor, 

a lifetime risk level and exposure duration of 70 years and a fish intake of 17.5 grams/day.  A 

cancer risk level provides an estimate of the additional incidence of cancer that may be expected 

in an exposed population.  The Maryland aquatic life freshwater chronic tPCB criterion is 14 

ng/L and the saltwater chronic tPCB criterion is 30 ng/L.  While none of the total average water 

column tPCB concentrations in the Sassafras embayment exceeded the Maryland 30 ng/L, 

aquatic life saltwater chronic criterion, all exceeded the 0.64 ng/L ambient water quality and 

water column human health criterion (MDE, 2009).  Based upon this information a draft TMDL 

for PCBs in the Sassafras River has been completed by MDE and submitted to EPA for final 

approval.  This draft summarizes the baselines and allowable annual loads of total PCBs and the 

required load reductions in order to meet the state health criterion.  Refer to section 2.4 Total 

Maximum Daily Loads for additional information.   
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2.3.3 Maryland DNR Non-Tidal Monitoring  

Maryland Department of Natural Resourcesô Maryland Biological Stream Survey (MBSS) began 

in 1993 as a pilot program to study three select watersheds.  In 1994 the program expanded 

statewide and was the first random stream sampling program, as its intention was to generate 

neutral results of stream conditions from across the state.  These streams ranged in size from 

large river basins to medium sized watersheds.  The Sassafras watershed was one of these to be 

sampled in 2001 and in 2007.  Samples were taken in Swantown Creek, Woodland Creek, Duffy 

Creek and Herring Branch. 

 

A non-tidal benthic index of biotic integrity (BIBI) is one score generated from work done by 

MBSS sampling.  This score is based on species diversity, species composition and productivity.  

These parameters are scored and summed to calculate a BIBI for a given site (Map 7).  Another 

score that is generated from MBSS sampling in non-tidal streams is the non-tidal fish index of 

biotic integrity (FIBI).  This score is measured much the same as a BIBI, but includes several 

different parameters pertaining to fish species, such as the number of native species, percentage 

of dominant species, and if there is a presence and percentage of tolerant species (Map 8). 

  

Physical habitat is another indicator that was used in Marylandôs Unified Watershed Assessment 

and was historically calculated from MBSS sampling (Map 9).  The physical habitat index (PHI) 

score is based on several different observational measurements such as channel erosion, 

alteration, land use, and in-stream habitat condition.  Habitat measures the quantity and quality of 

physical habitat available in the stream for fish and benthic macroinvertebrates and the rate or 

degree to which the stream channel may have been altered due to landscape changes.  

Maryland Department of Natural Resourcesô volunteer monitoring program ñStream Wadersò is 

another non-tidal sampling program in which BIBI scores are generated to evaluate level of 

stream health.  Maryland Biological Stream Survey protocols are used in this monitoring 

program, and results of these tests as well as the MBSS samplings can be accessed online at 

http://mddnr.chesapeakebay.net.   

 

The reference levels for the BIBI, FIBI, and PHI scores range from ñgoodò to ñvery poorò (Table 

2.2).  Table 2.3 shows the MBSS findings for the five sampling locations in the Sassafras 

Watershed, and Table 2.4 shows the volunteer monitoring data from 2001.  Maryland Biological 

Stream Survey scores show mostly poor to fair conditions in the benthic communities.  Based on 

MBSS sampling and FIBI scores, for the most part, the fish communities ranked ñgood.ò  
 

 

 

Table 2.2 Key for MBSS Data 

Index of 

Biotic 

Integrity  

Index  

Ranges Very Poor Poor Fair  Good 

Fish and 

Benthic 
1.0 (worst) to 5.0 (best) 1.0-1.9 2.0-2.9 3.0-3.9 4.0-5.0 

Physical 

Habitat 
0.0 (worst) to 100.0 (best) 0.0-11.9 12.0-41.9 42.0-71.9 72.0- 100.0 

Source: (MDNR, 2001) 

http://mddnr.chesapeakebay.net./
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Table 2.3 MBSS Findings for 2001 and 2007  

Stream Name Station # 
Score 

Fish Benthos Physical 

Swantown Creek SASS-102-R-2001 1.6 3.0 79.23 

Woodland Creek SASS-104-R-2001 4.3 2.7 64.80 

Herring Branch SASS-205-R-2001 4.3 3.5 65.94 

Duffy Creek SASS-120-R-2001 4.3 2.1 68.25 

Sassafras River SASS-105-R-2007 
4.0 3.2 

(no longer 

calculated) 
Source: (MDNR, 2001; MDNR, 2007) 

 

 

 

Table 2.4 Stream Waders Findings from 2001 Benthic Sampling 

Station Number Stream Name BIBI Score 

357-5-2001 Duffy Creek Poor 

357-4-2001 Jacobs Creek Poor 

357-3-2001 Jacobs Creek Poor 

357-2-2001 Swantown Creek UT Poor 

357-1-2001 Mill Pond Creek UT Poor 

356-4-2001 Cox Creek Poor 

356-3-2001 Cox Creek Poor 

356-1-2001 Hall Creek Poor 

355-2-2001 Woodland Creek Poor 

355-1-2001 Dyer Creek Poor 

353-1-2001 Lloyds Creek UT Poor 
Source: (MDNR, 2001) 

 

2.3.4 Delaware DNREC Non-Tidal Monitoring  

In Delawareôs 2008 Combined Watershed Assessment Report (305 (b)) and Determination for 

the Clean Water Act Section 303 (d) List, watersheds across the state are analyzed under various 

parameters and then rated based on the severity of degradation (DNREC, 2008).  Two sites were 

selected in the Delaware portion of the Sassafras and were visited on two occasions (Map 3).  

Various factors such as channel modification, instream habitat, bank stability, bank vegetation 

type, shading and riparian zone width were observed and rated on a scale from either 0 to 10 for 

certain parameters or 0 to 20 for others.  These scores were calculated and a habitat index was 

generated.  Benthic samples were also collected and a benthic index score was assigned based on 

the number and types of organisms found in the sample.  If this score was less than a 66 

(degraded) then the water body was assigned a number ñ5ò which on the Delaware 303 (d) list 

means a TMDL is needed.  The ñ5ò is essentially an arbitrary number which the state uses to 

categorize watersheds (DNREC, 2004).  The first site was sampled twice for biological 

impairment. It scored a 30% in 1993 resulting in a ñseverely degradedò classification and scored 
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a 73% in 2003 which was considered to be in ñgood condition.ò  However, it is conservatively 

listed on the 303 (d) for biology as severely degraded because this was the worst condition 

observed.  The second site scored a 10% from the one sampling instance, placing it in the 

ñseverely degradedò category.  With regards to habitat class scores, the first site scored a 92% 

and 95% in its respective samplings giving it a ñgood conditionò score, however the second site 

scored a 52%, listing it as severely degraded on the 303 (d) list for habitat.  Due to the severely 

degraded listings for both sites, the Sassafras River is listed on Delawareôs 303 (d) list for habitat 

and biological impairments (DNREC, 2008).              

2.3.5 SRA Water Quality Monitoring  

Tidal Monitoring 

Water quality testing was conducted three times a year from October 2005 to October 2008 at the 

same 20 sites along the tidal mainstem of the Sassafras River (Map 10).  Although sampling 

protocol and units differed from MDE and MDNR monitoring programs, volunteer results 

showed similar results.  Phosphate was greater than 0.1 parts per million (ppm) approximately 

100 percent of the time, with turbidity less than 40 JTUôs at only 80 out of 200 samples.  These 

results also indicate that phosphate levels are consistently high and water clarity is poor. 

 

Using the volunteer data from 2005-2008, a smaller subset of tidal sites was selected and 

monitored once a week from May to October by the Sassafras Riverkeeper. Dissolved oxygen, 

pH, salinity, conductivity and temperature were measured at each of the seven sites in half meter 

intervals from the bottom of the water column to the top using a hand held YSI multi-probe 

instrument.  In addition, two samples were collected at each site: one at the surface and the 

second, one meter from the bottom.  These samples were brought back to the lab and analyzed 

for turbidity using an instrument called a turbidimeter.  Much like a colorimeter, a turbidimeter 

uses light to determine the amount of suspended solids within a sample.  More light reaches the 

detector if there are lots of small particles scattering the source beam.  The units of turbidity from 

a turbidimeter are called Nephelometric Turbidity Units (NTU).  Turbidity was also measured at 

each site using a secchi disk.  Tidal results in terms of water clarity are fairly consistent with past 

monitoring results.  Sites located farther up river display higher turbidity readings than those sites 

located towards the mouth of the river.  Dissolved oxygen was generally higher at the surface of 

the water column and lower at the bottom at almost every site.   

Non-tidal Monitoring                

Beginning in Spring 2009, the SRA volunteer water quality monitoring program extended into 

the non-tidal streams of the Sassafras watershed.  Volunteers collected samples from 16 sites at 

road crossings and bridges, once a month from April to October.  Samples were analyzed for 

nitrite-nitrate, phosphate, ammonium, pH, copper and dissolved oxygen by using colorimeters 

from LaMotte chemical company.  A colorimeter is a device that determines the concentration of 

a known solute (like phosphate or ammonium) in a given solution by measuring the absorbance 

of wavelengths of light by that solution.  These 2009 data will primarily serve as a first year 

baseline from which to direct future restoration efforts or targeted monitoring.   
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 2.3.6 Beach Monitoring 

In 2003, Maryland began designating public beaches as high, medium, or low priority based on 

the risk of disease to swimmers.  This was required of all coastal counties in the state, as they 

were recipients of a federal grant called the BEACH Act grant.  The EPA allowed individual 

states to select the criteria that would be used to rank the beaches, which in most cases included 

ñnumber of users, known pollution sources, past monitoring results, and ñbest professional 

judgmentò (NRDC, 2008).  If a standard is exceeded, the issuance of a beach advisory is 

required.  The indicator organism for testing has been Enterococcus, or E. Coli.  The BEACH 

Act required standards for marine waters is 104 enterococcus colony forming units per 100 

milli liters (ml) and for freshwater the standard is 235 E. Coli colony forming units per 100 ml. 

Table 2.5 lists the years and percent of the samples taken that exceeded these required standards. 

  
 

Table 2.5 Natural Resource Defense Councilôs Annual Report ñTesting Our Watersò 

from 2005-2009 

Year Beach Total Samples Percent Exceedance 

2005 
Betterton Beach and 

Public Landing 
21 24% 

2005 Greg Neck Beach 18 17% 

2005 Kentmore Park Beach 17 6% 

2006 
Betterton Beach and 

Public Landing 
14 40% 

2007 Gregg Neck Beach 33 18% 

2007 Grove Point Camp 18 17% 

2008 Grove Point Camp 18 11% 

 

 

In 2004 Betterton Beach and Public Landing was closed from August 12
th
 to August 29

th
 due to 

algae and bacteria.  The cause or source of pollution was not identified.  In 2006 Betterton Beach 

was again closed from June 30
th
 to July 20

th
 as a result of exceeded bacteria counts.  In 2007 

Grove Point Camp was closed from June 8
th
 to June 14

th
 and in 2008 was closed from August 5

th
 

to August 12
th
 for unknown sources.       

 

2.4 Total Maximum Daily Loads 

Maryland Department of Environment uses the 303(d) list to determine whether a certain water 

body needs a Total Maximum Daily Load (TMDL) written to address a certain pollutant.  A 

TMDL is the total maximum amount of a given pollutant that a waterbody can have discharged 

to it while still meeting its designated uses.  TMDLs are established to achieve and maintain 

water quality standards so that a waterbody can meet its designated uses.  A waterbody may have 

multiple impairments with TMDLs to address each and MDE is responsible for establishing 
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TMDLs for impaired waterbodies in the state of Maryland. TMDLs include two key components, 

1) a  maximum pollutant load that the water can accept while still allowing the water body to 

meet its intended use, and 2) an allocation of the maximum pollutant load to specific pollutant 

sources.  

 

As of April 2002, only one approved TMDL for the Sassafras River watershed existed. The 

report Total Maximum Daily Loads of Phosphorus for Sassafras River was completed by MDE 

in December of 2001 and was approved by US EPA in April 2002 (MDE, 2002b).  This 

document addressed the impairment of nutrients only, establishing a Sassafras River TMDL for 

Phosphorus.  Table 2.6 shows current loads as of 1997 from both point and nonpoint sources in 

the watershed.  Table 2.7 consists of allocated loadings given by MDE to point sources and 

nonpoint sources after TMDL implementation, as well as total pounds and percentage reduction 

needed in order to meet those allocated limits for both the point sources and nonpoint sources in 

the watershed.  A TMDL for PCBs is currently under development and a public draft has been 

released for review as of September 2009.  Table 2.8 shows a summary of baseline and allowable 

annual loads of total PCB and the required load reductions to meet the Sassafras Riverôs 

designated uses.     
 

 

 

Table 2.6 Phosphorus and Nitrogen Loading from Point and Non-point Sources Based 

on 1997 Land Use Data 

Nutrient  

 

Point Sources Non-point Sources Total Loading 

(lbs/yr) 

Phosphorus 6,824 13,494 20,318 

Nitrogen 16,877 176,553 193,430 

 

 

 

 

Table 2.7 TMDL Allocated Loads for Phosphorus and the Percent Reduction Needed 

to Meet the TMDL A llocation 

 Load 

Allocation 

Reduction needed 

to meet TMDL 

Phosphorus Reduction Needed 

to meet TMDL 

(lbs/yr) % 

Phosphorus 

TMDL 
13,875 6,443 31.7 
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Table 2.8 Summary of Baseline and Allowable Annual Loads of PCBs and the Required 

Load Reduction 

Source 
Baseline 

(g/year) 

Baseline 

(%)  

TMDL 

(g/year) 

Load 

Reduction 

Bottom Sediment (resuspension/diffusion) 4,496.1 45.99 463.2  89.7 

Chesapeake Bay (tidal influence) 5,133.2 52.50 390.1 92.4  

Atmos. Deposition (to embayment surface) 117.9               1.21 117.9 0.0 

Maryland Watershed and Nonpoint 

Sources* 

                       

25.0 

                     

0.26                 

                  

25.0 

                                 

0.0 

Delaware Upstream 2.6                          0.03 2.6                       0.0 

Nonpoint Sources/Load Allocations 9,774.9 99.97 998.8 89.8 

WWTP * 2.0 0.02 2.0 0.0 

NPDES Regulated Stormwater* 0.5 0.01 0.5 0.0 

Point Source/Waste Load Allocations* 2.5 0.03 2.5 0.0 

MOS   111.3  

Total 9,777.3 100 1,112.6 88.6 
Notes: *These sources were characterized only for the Maryland portion of the watershed. Waste Water Treatment           

Plant loads were considered to be de minimis and at this point will not be subject to the traditional waste load 

allocation requirements.  (TMDL for PCBs) 

 

 

2.5 Sources of Pollution 

There are two different types of water pollution: point source and nonpoint source.  Both kinds of 

pollution degrade the quality of surface and groundwater making them unsafe for drinking, 

fishing, swimming, and aquatic life.   

2.5.1 Point Sources 

In 1972, as a component of the Clean Water Act, a permit program, the National Pollutant 

Discharge Elimination System (NPDES), was established to control point source water pollution.  

Point sources are defined as any conveyance such as a pipe or a man-made ditch that eventually 

discharges directly into the surface water.  Individual homes that are connected to a municipal 

system, use a septic system, or do not have a surface discharge do not need an NPDES permit; 

however, industrial, municipal, and other facilities must obtain permits if their discharges go 

directly to surface waters (USEPA, 2008a).  Waste Water Treatment Plants (WWTP) are an 

example of a point source pollutant as the discharge from a plant can contribute nutrients into the 

water that consume oxygen upon which aquatic life depends for survival.  Industrial point source 

is another example of a contributor of various forms of pollution.  The NPDES program was 

created to regulate any type of point source pollution.  Table 2.9 lists NPDES permitted facilities 

as well as any MDE permitted facility whether it has a surface water, groundwater or industrial 

stormwater discharge (Map 11).   Table 2.10 gives the discharge numbers as well as the effluent 

limits for the WWTPôs.   
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Characteristics of permitted discharges (volume, temperature, pollutants, etc.) are tracked by 

MDE through the permit system.  This information is accessible to the public and can be 

obtained from MDE through filing a Public Information Act request www.mde.state.md.us/pia.    

 

 

Table 2.9 MDE Permits -- Surface and Ground Water Discharge  

Discharge 

Type 
Facility Name 

MD Permit / 

NPDES Permit 

Receiving Stream / Street / 

Description 

Surface 

Water 

Discharge 

Betterton Wastewater 

Treatment Plant 

01DP0591/ 

MD0020575 

Sassafras River/Third 

Ave/surface municipal 

discharge for treated sewage 

effluent 

Galena Wastewater 

Treatment Plant 

01DP0528/ 

MD0020605 

Dyer Creek/MD Rt.213/surface 

municipal discharge for treated 

sewage effluent 

Georgetown Yacht 

Basin, Inc. 

07SI6024/ 

MDG766024 

Sassafras River/Augustine 

Herman Highway/general 

permit 

Georgetown Yacht 

Basin, Inc. 

08DP3610/ 

MD0070033 

Sassafras River/Augustine 

Herman Highway/surface 

industrial discharge for 

painting, maintenance and ice 

machines 

Indian Acres 

Campground 

07SI6035/ 

MDG766035 

Back or Dowdel Creek/Knight 

Island Rd./combined onsite 

sewage disposal systems 

Kent Sand and 

Gravel ï Alexander 

Pit 

00MM9896/ 

MDG499896 

Jacobs Creek/Alexander Rd. 

and Massey Rd./general permit 

for a borrow pit 

Groundwater 

Discharge 

ISE America, Inc. 01DP3134 

Duffy Creek/Sassafras 

Rd./groundwater industrial 

discharge for egg processing 

lagoon 

ISE America, Inc. 01DP2593 

Duffy Creek/Cecilton-Warwick 

Rd./groundwater industrial 

discharge 

http://www.mde.state.md.us/pia
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Table 2.9 MDE Permits -- Surface and Ground Water Discharge  

Discharge 

Type 
Facility Name 

MD Permit / 

NPDES Permit 

Receiving Stream / Street / 

Description 

Sassafras Harbor 

Marina 

01SI6124/ 

MDG766124 

Sassafras River/George 

St./general permit for pool -- 

discharging into groundwater 

Skipjack Cove 

Yachting Resort 

02SI6130/ 

MDG766730 

Sassafras River/Skipjack 

Rd./general permit for pool ï 

discharge to groundwater 

Industrial 

Stormwater 

Discharge 

David A. Bramble, 

INC. 
02SW1670 

Swantown Creek/Bramble 

Way/For Asphalt Plant 

 
Waste Water Treatment Plants in the Sassafras watershed are located in Galena and Betterton.  

Galenaôs plant was built in 1962, and currently receives 60,000 gallons of wastewater per day 

and treats it using a lagoon system (MDE WMA, 2003).  Although this system has been used to 

treat wastewater for many years, in small communities like Galena it is not capable of matching 

the pollutant removal efficiencies provided by new wastewater treatment technologies.  Both 

nitrogen and phosphorus have caused water quality degradation in the Sassafras River and 

lagoons do not provide the environment needed to remove significant amounts of nutrients like 

nitrogen and phosphorus from wastewater streams.  Bettertonôs plant was built in 1969, and 

although it is permitted to discharge 200,000 gallons of treated wastewater per day, the plant 

receives and treats an average of 12,000 gallons of sewage per day (MDE WMA, 2004).  Raw 

wastewater is mechanically screened and treated in an aeration tank and clarifier-digester that is 

housed in a single tank.  While this method has been maintained for many years, like the lagoon 

system, it is an outdated facility that is not capable of removing nitrogen and phosphorus to the 

extent of enhanced nutrient removal and biological nitrogen removal systems.   

 

 

Table 2.10 Discharge and Effluent Limitations for Galena and Betterton WWTPs  

Waste 

Water 

Treatment 

Plant 

Effluent 

Characteristics 

Monthly 

Loading 

Rate 

(lbs/d) 

Weekly 

Loading 

Rate 

(lbs/d) 

Monthly 

Average 

(mg/l) 

Weekly 

Average 

(mg/l) 

Sampling 

Frequency 

 

 

 

 

Betterton 

WWTP 

Biochemical 

Oxygen Demand 

(BOD) 

23 (50) 34 (75) 30 45 

One per week ï 

8 hour 

composite 

Total Suspended 

Solids (TSS) 
23 (50) 34 (75) 30 45 

One per week ï 

8 hour 

composite 

 Maximum Minimum   
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Table 2.10 Discharge and Effluent Limitations for Galena and Betterton WWTPs  

Fecal Coliform 

14 MPN/100 ml 

monthly median 

concentration 

Not applicable 
One per week ï 

Grab 

Total Residual 

Chlorine 
Not Applicable 

One per day ï 

Grab 

Dissolved 

Oxygen 
Not Applicable 5.0 mg/l at anytime 

One per day ï 

Grab 

pH 8.5 6.5 
One per day ï 

Grab 

Flow 
A maximum of 0.2 million gallons per day (mgd) 

is the permitted effluent amount. 

Continuously 

recorded 

Galena 

WWTP 

BOD 6.8 (15) 10 (23) 30 45 
One per week ï 

Grab 

TSS 20 (45) N/A 90 N/A 
One per week ï 

Grab 

Ammonia-N 

(5/1-10/31) 

(11/1-4/30) 

1.1 (2.5)                     

2.5 (5.5) 

 

N/A 

4.7                   

11.0 

 

N/A 

One per week ï 

Grab 

Total 

Phosphorus (TP) 

(5/1-10/31) 

 

2.4 (5.4) 

 

3.6 (8.1) 

 

10.7 

 

16.1 

One per week ï 

Grab 

 Maximum Minimum   

Fecal Coliform 

200 MPN/100 ml 

maximum monthly log 

mean 

N/A 
One per week ï 

Grab 

Total Residual 

Chlorine 
0.028 mg/l N/A 

One per day ï 

Grab 

Dissolved 

Oxygen 
N/A 5.0 mg/l at any time 

One per day ï 

Grab 

pH 8.5 6.5 
One per day ï 

Grab 

Flow 0.060 mgd is the permitted effluent amount. 
Continuously 

recorded 

2.5.2 Diffuse or Nonpoint Sources  

Any source of pollution that does not have a specific origin or conveyance into the surface or 

groundwater is referred to as a nonpoint source of pollution.  Nutrients and sediment are the most 

common types of pollution to result from nonpoint sources as they can travel from surfaces into 

nearby waters.  Rain water that runs off of the land, roads, buildings, and any other surface can 

pick up nutrients and sediment and carry those pollutants into the surface and groundwater.  

Nonpoint pollution is the most difficult type of pollution to address because it does not have an 

exact origin.  Best management practices for land use and land cover are the most effective ways 

of addressing this type of pollution, but are difficult to implement and enforce.  Some facilities 

are permitted for industrial stormwater pollution (Table 2.9).  These facilities are required to 



 

F32 

 

install best management practices to prevent pollution to nearby surface and groundwater due to 

stormwater runoff.     

 

Another type of nonpoint source pollution is atmospheric deposition, which occurs when 

pollutants are transferred from the air to the earth's surface through rain, snow, or absorption of 

pollutant particles from gas form into the water.  Groundwater contamination from failing septic 

systems serves as yet another nonpoint pollution source that makes significant nutrient 

contributions to the overall system.   

Woodland Gullies 

Woodland Gullies are a natural landform feature common to the Sassafras River.  These gullies 

are difficult to access as they are located predominantly in upper tributaries of the River in 

intermittent areas that do not always have perennially flowing streams.  However, in storm events 

these areas experience the effects of heavy water exposure; which eventually sends sediment and 

its binding nutrients down to non-tidal streams.  These gullies form in wooded ravines and 

typically eroded the uppermost reach of the channel causing a head cut where the channel 

intersects with another land use type. The erosion coupled with stormwater runoff, creates large 

plumes where sediment collects and severely clouds sections of the River.  This large contributor 

of sediment to the River serves as a difficult problem to assess due to the inaccessibility and large 

cliffs.  Mapping out the presence and persistence of these woodland gullies should be taken into 

consideration in order to understand the characteristics of these gullies in the Sassafras River 

Watershed.  Observing aerial photographs during the leaf off season as well as topographic maps 

could be a way of identifying some of these areas.  Anecdotal accounts could also serve as a 

source of information to locate problem areas.  Once these areas are flagged, they can be ground 

truthed to validate the severity of the problem and assess the possible solutions.  The issue of 

headcutting erosion can be reduced through the installation of drop structures and Kent and Cecil 

Soil Conservation Districts should be consulted for potential project areas and solutions for 

headcutting erosion.       

Shoreline Erosion  

Erosion of shorelines can be a significant source of pollution as sediment and soil break off and 

enter the water column.  Erosion can occur from many different sources such as critical area 

development or destruction, major storm events, and wakes from recreational boating.  As 

discussed earlier, nutrients cling to soil particles and travel with sediment as it runs off the land 

and into the water.  Shoreline erosion inadvertently results in pollution of sediment and nutrients 

into local waterbodies.  In 1998, Kent County implemented a living shorelines policy which 

prioritizes the implementation of nonstructural shoreline protection based on very specific 

criteria.  Structural measures are permitted only in areas where nonstructural practices are 

impractical or ineffective.  Resources are available to all county residents through MD Coastal 

Zone Management and Resources Conservation and Development (a branch of NRCS).  In 2000, 

MDNR put together the Erosion Task Force Report, which identified and analyzed areas that 

were highly susceptible to shoreline erosion, and recommended strategies to manage them 

(MDNR, 2000).  Since the Erosion Task Force Report was written, MDNR has worked to 

improve the stateôs ability to predict areas that are at a high risk of shoreline erosion.  This is 
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possible by examining historic erosion rates as well as the effects of land use and sea level rise.  

Table 2.11 gives a summary of Kent and Cecil County erosion rates since those are the two 

Maryland counties with tidal shorelines in the Sassafras River Watershed.  Using Maryland 

Geological Survey Maps historic shoreline changes from 1895 to 2004 can be tracked.  Map 21 

shows changes in the shoreline of Lloydôs Creek, a tributary near the mouth of the Sassafras 

River on the Kent County side.  Through further examination of these maps, calculation of 

acreage or miles of shoreline lost to erosion is possible, as well as the total volume of sediment 

pollution to the Sassafras River from the shoreline erosion.   

 

 

Table 2.11 Cecil and Kent County Shore Erosion Rate Summary 

County 

Total 

Shoreline 

Total 

Eroding 

Shoreline 

Erosion Rate 

(miles) 

0 to 2 feet / 

year 

2 to 4 feet / 

year 

4 or more feet 

/ year 

Cecil 200 44 (22%) 39 5 0 

Kent 268 78 (29%) 64 12 2 

     Source: (MDNR, 2000) 

Septic Systems 

Twenty percent of property owners in Maryland use septic systems for treatment of their 

wastewater.  The average person contributes approximately 9.5 lbs of nitrogen each year to the 

groundwater through septic use.  In Maryland there are over 51,000 properties in the critical area, 

which is the land within 1000 feet of tidal waters (Map 12).  Using spatial data from Maryland 

Department of the Environment which identifies points on a map of every septic system in the 

state, the number of septics in the Sassafras was calculated.  In the Sassafras River watershed 

there are approximately 1718 homes that use septics as their source for wastewater treatment.  

Approximately 824 of these homes are located in the critical area.  In addition to individual on 

site homeowner septic systems, the Sassafras watershed has community shared septic systems.  

Nine of these are located at a campground in Earlville, MD in Cecil County called Indian Acres.  

On the campground there are approximately 2150 parcels: roughly 1700 privately owned and 450 

owned by the management company that maintains the property.  At the individual campsites, 

residents have holding tanks where waste and grey water are collected.  When these tanks are 

full, they are pumped out and the waste is transported to one of nine large community septics, 

where the waste settles out in the larger drain field.  This campground was originally established 

as a part-time residency but over the years, more residents began living at the campground on a 

full -time basis.  The infrastructure for handling waste was not adequately upgraded to account for 

this increase in waste flow and septic usage.  Another community septic system is located at a 

Girl Scout Camp also in Earlville, MD in Cecil County.  These shared septics are used seasonally 

and by hundreds of people at a time (URS Corporation, 2004).   
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It is estimated that almost 80 percent of nitrogen from conventional septic systems reach a local 

waterways (Boris, 2009).  Septic systems along the water are not the only problem as all septic 

systems discharge some nitrogen to groundwater.  While some of this groundwater is consumed 

as drinking water, much of the groundwater is eventually discharged to surface waters.  This 

means that ALL non-upgraded septic systems are contributors of nitrogen pollution to the 

Sassafras River.   

State funding is available to Maryland Residents who are interested in upgrading their septics to 

a system the removes nitrogen before discharging to groundwater.  In 1998, Kent County 

implemented a nitrogen removing septic system requirement on all septic systems which require 

buffer variances (Moredock, 2009).  In 2006, both Kent and Cecil Counties began implementing 

a local Bay Restoration Fund Program which assists property owners to install a nitrogen 

removing/best available technology component to their existing systems or to defer that cost in a 

case of complete replacement systems (Boris, 2009). 

Water Resource Based Industry 

In the Sassafras River watershed there are seven marinas and two boat yards.  The predominance 

of these water based businesses draws a large recreational boating community in the summer 

season.  This boating population serves as a potential source of pollution as some boaters are not 

aware of certain best management practices (BMPs) while recreating on the river.  For example, 

discharges of sewage from boats compromises water quality since various nutrients and 

pathogens are released in the sewage.  This contributes to the Sassafras Riverôs identified 

impairment of nutrients.  However, there are opportunities for the boating population to 

participate in BMPs through pumping out boat sewage at a pump out station versus dumping 

sewage overboard.  The Clean Marina program is another way for marina owners to be certified 

in voluntary maintenance of their facilities in order to manage water resources more consciously.  

This can help to promote an environmental ethic and stewardship among boaters in the 

watershed.  Table 2.12 shows all Clean Marinas, Clean Marina Pledges, as well as pumpout 

facilities on the Sassafras River.  According to individual correspondence with marina owners on 

the Sassafras River, there are approximately 1,800 boat slips occupied at various times 

throughout the year.  All marinas on the Sassafras River are using individual septic systems, 

which in the summer months can experience a surge in use from boat slip occupants.   

 

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

Marina  
Certified Clean 

Marina  

Clean Marina 

Pledges 
Pump out Available 

Duffy Creek Marina X  X 

Georgetown Yacht 

Basin 
 X (3/3/03)  

Gregg Neck Marina    

Sailing Associates 

Marina 
 X (4/24/03) X 

Sassafras Harbor 

Marina 
 X (1/26/99) X 
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Table 2.12 Clean Marinas, Clean Marina Pledges, and Pump-out Facilities 

Marina  
Certified Clean 

Marina  

Clean Marina 

Pledges 
Pump out Available 

Skipjack Cove 

Yachting Resort 
X  X 

Granary Marina    

 Source: (MDNR, 2008a) 

2.5.3 External Nonpoint Sources 

A United State Environmental Protection Agency study from 1982 stated that ñnutrients and 

suspended solids (SS) entering the Chesapeake Bay from the Susquehanna River Basin 

contribute to nutrient enrichment problems in the Bayò (USEPA, 1982, 634).  The Susquehanna 

River contributes nearly 50% of the freshwater discharge to the Chesapeake Bay in a year of 

normal or average stream flow.  However, the river also transported the greatest amount of 

nutrients, at approximately 66% of the nitrogen, 40% of the phosphorus and 25% of the sediment 

loads from all non-tidal areas in the Chesapeake Bay Basin (Langland, 1997).   

 

An additional study was conducted through a partnership with the Pennsylvania Department of 

Environmental Protection, USEPA, and the Susquehanna River Basin Commission, at twelve 

sites from 1984 to 1989 to quantify nutrient and SS transported to the Bay (McGonigal, 2008.)  

In 1990 this was reduced to five sites, and in 1994 one more long term monitoring site was 

added.  As a part of the Chesapeake Bay Programôs Non-tidal Water Quality Monitoring 

Network, 13 sites were added in 2004, and in 2005 four more sites were added.  This project 

involves monitoring efforts conducted by all six Bay states in order to create a uniform 

monitoring network for the entire Bay watershed.   

 

In 2007, a report using this long term data was conducted by the Susquehanna River Basin 

Commission in cooperation with Pennsylvania Department of Environmental Protection, Bureau 

of Water Quality Protection, and Division of Conservation Districts and Nutrient Management, 

to present basic information on annual and seasonal loads and yields of nutrients and SS 

measured during 2007 and compare these to the long term mean (LTM) from 1985 to 2007.  

There was below average rainfall (except in January, March, April and December) that led to a 

below average LTM annual flows.  But a connection between nutrient loads and flow showed 

that total nitrogen (TN) and suspended sediments (SS) were below the LTM.  The report also 

documented that despite the decrease in TN and SS loads, there was a dramatic increase in total 

phosphorus (TP), and dissolved orthophosphate (DOP), indicating the DOP may be the nutrient 

of most concern or in need of additional attention and management (McGonigal, 2008).   

 

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

river toward the mouth.  ñIn such a case, load reductions from the Susquehanna, as part of the 

Chesapeake Bay Agreement, could have a significant positive effect on the Sassafras River 

qualityò (MDE, 2002b, 25).  Tom Fisher (2009) from University of Maryland Center for 

Environmental Science, remarked that ñquality near the mouth of the Sassafras has to be strongly 
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influenced by Susquehanna River discharge due to tidal exchange and the large difference in 

basin sizes. Nonetheless, the net flow is out of the Sassafras, and water quality in the upper 

Sassafras (upstream of the mouth) will be largely determined by local inputs.ò    

2.6 Groundwater and Water Supply  

The sole source of domestic water supply in the Sassafras River Watershed is groundwater.  

Surface water is used for irrigation and livestock watering only.  Groundwater in this area comes 

from a series of aquifer layers that are formed by sand and gravel deposits. The aquifers are 

separated by confining beds that are composed of clay and silt. This aquifer system can be 

visualized as a ñtilted layer cakeò that gets deeper to the southeast, and rests on a ñbasementò 

surface composed of crystalline bedrock (Drummond, 2008). From shallow to deep, the aquifers 

in the Sassafras area are the Columbia, Aquia, Monmouth, Magothy, Patapsco, and Patuxent 

aquifers. Generally, the shallowest aquifer in a given area is used for smaller water supplies, 

whereas larger supplies (like industries and public suppliers) go to deeper aquifers (Drummond, 

2008). 

 

The layers of sediment underlying the watershed, contain plenty of water for wells, although a 

groundwater study will be necessary in order to confirm this.  However, in some wells the water 

is hard and in others there are problems with contamination from nearby septic systems.  A 

characteristic on the Sassafras is older homes with outdated, shallow, and either hand dug or 

driven wells.  New wells are drilled to anywhere between 60 and 200 feet.  Homes with failing 

septics serve as a source of pollution to groundwater sources, as nitrogen and other contaminants 

are no longer filtered (Kent County, 2008b).  Well testing would be beneficial to determine 

possible contamination sites from septics, and whether this is affecting drinking water quality.      

 

Various state and federal agencies are in the process of developing a Science Plan for a 

Comprehensive Regional Assessment of the Atlantic Coastal Plain Aquifer System in Maryland 

(Aquifer Assessment Plan). The Aquifer Assessment Plan addresses the Coastal Plain area which 

includes most of Southern Maryland, nearly all of the Eastern Shore (including all of Kent 

County), all of Delaware south of Wilmington, and the northeast corner of Virginia. The Aquifer 

Assessment Plan will address significant declines in water levels and water-quality problems in 

parts of the aquifer system that may be exacerbated by increased withdrawals. When the 

assessment is completed, Kent County will incorporate applicable parts of the assessment into its 

Plan (Kent County, 2008b). 

 

In the Sassafras River watershed there are three municipalities which operate community water 

supply systems to homes within.  All other homes obtain water from their own private wells.  In 

addition to the municipalities there are many other permits for water appropriation in the 

watershed.  Some of these are for irrigation of crop fields, chicken and cattle watering, and 

commercial purposes such as marinas, restaurants, sand and gravel operations, and nurseries.  

Table 2.13 gives the average annual use of each category of water appropriation, and the allotted 

annual use from MDE.  Figure 2.4 shows the percentage of each type of water use in the 

Sassafras Watershed.   
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Table 2.13 MDE permitted water appropriation  

Type of Use 
Maximum Annual Use 

(gallons) 

Average Annual Use 

(gallons) 

Irrigation and Cattle/Poultry 10,596,000 3,003,500 

Residential 3,946,800 399,700 

Commercial and Industrial 1,906,200 860,800 
Source: (Kelman, 2008) 

 

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

A watershed is the area of land where all of the water that is under it or drains off of it goes into 

the same river system. As explorer John Wesley Powell expressed, a watershed is "that area of 

land, a bounded hydrologic system, within which all living things are inextricably linked by their 

common water course and where, as humans settled, simple logic demanded that they become 

part of a community" (USEPA, 2008c). 

 

What this means is that drop by drop, all water, from streams, creeks, groundwater, or channeled 

from the soil, eventually makes its way to a larger river, in this case the Sassafras River. Water is 

a universal solvent, and is affected by everything that comes into contact with it. The most 

important aspect to remember is that even if someone is not living on the water, he or she is 

living in a watershed and everything that is done on the land affects the water quality in its given 

watershed. 

 

Watershed landscape type and land use within a watershed can affect water quality.  Either by 

riparian zones, soils, and vegetative cover, water quality is affected.  In order to gauge the affects 

of land on water quality, there are a series of indicators used to identify and assess landscape 

conditions that affect overall watershed health.       

3.1 Land Use and Landscape 

Figure 3.1 shows land use summaries from 2002 Maryland and Delaware Departments of 

Planning data.  If surface water is included in land use percentages, then approximately 57% of 

the land use is agriculture.  A quarter of the landscape is forest, and 4% is developed (residential 

or commercial) land.  Table 3.1 shows land use by subwatershed, and Map 13 outlines each of 

these land use areas in the watershed.        

 

 

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

Subwatershed Agricultu re Forest Developed Wetland 
Land 

Total  
Water  Total  

 (%) 
(acres) 

(%) 

Lloydôs/Turners 

Creek 
45% 23% 4% 2% 

9471 

(74%) 

3375 

(26%) 

12846 

Money Creek 
23% 25% 3% 4% 

2299 

(55%) 

1869 

(45%) 

4168 

Woodland/Dyer 
62% 23% 3% 1% 

8638 

(89%) 

1078 

(11%) 

9716 

Back Creek 
55% 23% 5% 1% 

7136 

(84%) 

1349 

(16%) 

8485 

Swantown/ 

Jacobôs Creek 
64% 22% 7% 0.5% 

15047 

(93%) 

867     

(7%) 

15914 

Herring Branch 
70% 27% 3% 0.3% 

11010 

(99%) 

5           

(1%) 

11015 

Total Watershed 
57% 24% 4% 1% 

53701 

(86%) 

8443 

(14%) 

62144 

 

Acknowledging the methods of determining land use percentages is important as some of these 

numbers can contradict other sources.  When Maryland Department of Planning calculates land 

use, the numbers are based on a level two United States Geological Survey classification scheme.  

These schemes are developed from high altitude aerial photography and satellite imagery, and 

where possible Property View information at a scale of 1:63,360.  This is considered a more 

generalized data set and differing pockets of data are often combined with a larger surrounding 

land use.  (MDP, 2002).   

 

3.1.1 Agricultural Significance 

Recognizing the predominantly agricultural land use in the Sassafras Watershed is important in 

its characterization.   More than half of the watershed area is considered a working landscape 

which generally results in an improved connection between the people and land.  Since 

Europeans first settled on the Eastern Shore of the Chesapeake, this region has been agricultural 

based.  From tobacco production to potatoes and corn, agriculture has changed and shaped the 

identity of the watershed.  Agricultural practices of the first colonists did not address problems of 

erosion and sedimentation.  There were many historic problems with flooding and soil loss.  But 

between 1750 and 1820 there was a transition in farming methods that revolutionized the way 

agriculture affected the landscape.  Crop rotation was introduced as a way to replenish the soil, 

and the shift from deep plowing to conservation tillage helped prevent soil loss and movement. 

    

Today agriculture in Watershed is comprised predominantly of row crops: corn, soybeans, and 

wheat.  There are various animal operations such as dairy, horses, and poultry, as well as 
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nurseries (tree and shrub).  Best Management Practices (BMPs) with regard to agriculture have 

come even farther in technology and practice.  Nutrient Management Plans (NMP) for example, 

are required by both the state and federal government for all farms.  The purpose of NMPs is to 

conserve the use of fertilizer and regulate its application as to prevent excess fertilizer from 

absorbing into groundwater or running off to nearby surface water.  In 1997 Governor Paris 

Glendening of Maryland appointed an action commission to study events surrounding Pfiesteria 

outbreaks on the Lower Eastern Shore, and then recommend policy actions to the Governor.  

Pfiesteria piscicida, a tiny marine organism identified in the last decade in estuaries in North 

Carolina and Delaware and in the Chesapeake Bay and its tributaries, has been blamed for killing 

fish and causing health problems in humans.  ñA consensus by a group of agricultural scientists 

concluded that dissolved phosphorus in runoff increased at excessive levels of soil test 

phosphorus even when erosion was minimalò (University of Maryland, 2009).  The main focus of 

the commissionôs report placed emphasis on phosphorus in nutrient management planning.  On 

January 21, 1998, the Governor introduced the Water Quality Improvement Act of 1998 in the 

Senate, which included mandatory nitrogen and phosphorus based nutrient management plans to 

be developed by 2000 and implemented by 2002.  The bill was amended by the Senate and 

passed with the requirements that all farms have nitrogen based plans by 2003 and nitrogen and 

phosphorus based plans by 2006 (University of Maryland, 2009).   Other active BMPs in the 

Sassafras Watershed include conservation tillage, cover crops, grassed waterways, agricultural 

waste storage, filter strips, and vegetation buffers.  Definitions of some of these can be found on 

EPAôs website http://www.chesapeakebay.net/agriculture.aspx?menuitem=14745  as well the 

soil conservation district offices in Kent, Cecil, and New Castle counties.  In the Cecil County 

portion of the Sassafras Watershed cover crops comprise 1735, 135, and 1291 acres of non 

manure, manure and commodity practices respectively. In the Kent County portion of the 

Sassafras, the total acre in traditional non manure is 2,892, manure is 193 and commodity is 1378 

(Littleton-Bradley, 2009). 

3.1.2 The Zoning Approach 

Although zoning ordinances are considered living documents, it is imperative to monitor changes 

as they have implications for water quality.  Each county in the watershed has its own unique 

approach to zoning and this should be considered when targeting areas for restoration or 

protection.      

Kent County, Maryland 

The Land Use Ordinance for Kent County, Maryland serves to provide a unified, comprehensive 

approach to regulations that affect land use including Zoning, Subdivision, Forest Conservation, 

Floodplain Management, Sediment and Erosion Control, Stormwater management and the 

Chesapeake Bay Critical Area (Kent County, 2008a).  The purpose of the Ordinance is to 

implement the Kent County Comprehensive Plan and to promote the health, safety, general 

welfare, and prosperity of the present and future inhabitants of Kent County by:  giving effect to 

policies and proposals of the Kent County Comprehensive plan; reducing financial burdens 

imposed on the community by preventing unwise land use that requires costly infrastructure, 

harms existing communities, or is in areas of natural hazards such as floodplains, shoreline cliffs, 

http://www.chesapeakebay.net/agriculture.aspx?menuitem=14745
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steep slopes, and areas subject to erosion; minimizing damage to public and private property; 

providing for the preservation and enhancement of the attractiveness of Kent County through 

good design and arrangement, and the provision of adequate public utilities, open space, services, 

and facilities; enhancing the Countyôs employment base; protecting and preserving Kent 

Countyôs agricultural industry and the prime agricultural soils essential to the conduct of this 

industry; providing efficiency in the process of development; protecting Kent Countyôs 

significant historic structures and areas from destruction or encroachment; protecting the 

biological and environmental quality of Kent County, including forest, water quality, habitat and 

wetlands; reducing the effects of land use on land erosion or stream channel erosion; dividing the 

territory of Kent County, into zoning districts; governing the use of the land and the intensity of 

such use, including bulk and height. The purposes of the Floodplain Management provisions are 

to provide public awareness for flood prevention; to protect individuals from unknowingly 

buying land and structures subject to flood hazard; and to encourage appropriate construction 

practices in order to prevent or minimize future flood damage.  The purposes of the Stormwater 

Management provisions are to reduce local flooding, to control adverse impacts associated with 

increased stormwater; and to improve or substantially maintain after development the pre-

development runoff characteristics of the site (Kent County, 2008a). 

Cecil County, Maryland 

The Cecil County Zoning Ordinance serves to promote the orderly development of Cecil County, 

Maryland, in accordance with the Cecil County Comprehensive Plan (Cecil County, 2008).  The 

objective is to provide the means to implement the Comprehensive Plan of Cecil County with the 

following purpose:  to make the most appropriate and balanced use of land throughout the 

County to the extent that both economic development and the conservation of natural resources 

and the environment is encouraged; to preserve the character and appearance of neighborhoods 

and to maintain property values generally throughout the County; to preserve the agricultural 

economy of the County by discouraging conversion of cropland, pastureland, and woodlands to 

urbans uses, and to maintain farming activities without interference from other land uses; to 

conserve natural resources; to secure safety from fire, panic, flood, and other dangers; to 

minimize traffic congestion on streets and roads, and to provide adequate off-street parking and 

loading facilities to provide adequate light, air, and open space, to insure adequate recreation 

opportunities, and to provide convenience of access to property; to concentrate development in 

areas suitable for growth as designated in the Cecil County Comprehensive Plan, as amended; to 

create and preserve an environment conducive to healthful and safe living conditions to make 

adequate provision for transportation, water and sewer, schools, police and fire protection, and 

other public facilities, and to economize on the costs of such public facilities by a careful phasing 

of development with efficient provision of public improvements; to regulate the intensity of land 

use; to fix reasonable standards to which structures and uses shall conform; and to prohibit uses 

and structures incompatible with the character of development of the permitted uses within 

specified zones; to protect sensitive areas, to control erosion of the land and to protect the waters 

in and adjacent to the County from excessive sedimentation and from pollution by pesticides, 

fertilizers, and liquid or solid effluent; to define the powers and duties of administrative officials 

and bodies in the administration and enforcement of this Ordinance, to establish penalties for 

violations and to provide for amendments; to protect environmentally sensitive areas from 

unnecessary disturbance (Cecil County, 2008). 
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New Castle County, Delaware 

The New Castle County Unified Development Code (UDC) establishes standards, procedures 

and requirements, consistent with the Comprehensive Development Plan which regulates and 

controls the planning and subdivision of lands; the use, bulk, design and location of land and 

building; the creation and administration of zoning districts and the general develop of real estate 

in the unincorporated areas of New Castle County, Delaware (NCCDP, 2002).  The UDC 

protects the interests of current and future residents and neighbors from potential adverse impacts 

of land use.  The code is intended to promote and protect the health, safety, prosperity, 

convenience, general welfare and quality of life for all present and future citizens of the County.   

 

In addition to preservation of lifestyles, encouragement of desirable growth and employment, 

maintenance of public facilities and services, orderly growth and development and adequate 

affordable housing; the UDC strives to protect the natural resource base of the County and to 

assure long-term economic viability and welfare of the County.  The code is intended to:  control 

density, open space and regulate the disturbance of natural features to protect the watershed and 

surface water resources; protect life and property by mitigating against the hazards of flooding, 

stormwater accumulation, runoff or destabilization of soils; avoid or lessen erosion hazards; 

preserve and protect areas with limited development potential due to topography, hydrology, 

soils or other natural conditions that are habitats for wildlife; preservation of archeological, 

historic and architectural sites;  prevention against the destruction or impairment of the 

floodplains which adversely effect the public health, safety and general welfare (NCCDP, 2002). 

3.1.3 Impervious Surface 

Impervious surface refers to anything that blocks rainwater from naturally seeping into the 

ground.  This includes roads, parking lots, roofs, sidewalks, driveways, decks or other 

construction.  Lot coverage and impervious surface allow stormwater runoff to flow at an 

accelerated pace because it usually directs it downward towards the nearest stream or waterway.  

Less water is able to infiltrate into the soil and more water is directly entering the stream before 

naturally filtering through vegetation.  Watersheds that have relatively little impervious surface 

usually have better water quality in local streams than watersheds with greater urbanization or 

development.  This is because stormwater runoff from lot coverage and impervious surfaces is a 

non-point source of pollution that can input chemicals, nutrients, sediment and contribute to 

erosion of streambanks.  Table 3.2, Upstream Impervious Cover Thresholds, shows the 

relationship between impervious surface and stream quality.  These thresholds are determined by 

the Maryland Biological Stream Survey and are based on extensive biological monitoring.     
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Table 3.2 Upstream Impervious Cover Thresholds  

Percent 

Impervious 

Cover 

Affects on Stream Quality 

< 2 % 

Imperviousness is relatively insignificant compared to other 

factors affecting habitat quality. In cold-water habitats, brook 

trout may be found.  

> 2 % 

Negative impacts to stream health begin.  Brook trout are never 

found in streams with watershed imperviousness above this 

threshold.  

> 15 % 
Stream health is never rated good, based on a combined fish and 

benthic macroinvertebrate Index of Biotic Integrity.  

> 25 % 

Only hardy, pollution-tolerant fish, macroinvertebrates, 

amphibians and reptiles can thrive, while more pollution-

sensitive species are eliminated.  

Source: Maryland DNR in Town of Centerville, 2004. 

Based on land use data from the 1998 Unified Watershed Assessment, impervious surface made 

up 1.2% of the watershed.  More recent legislation passed by the Critical Area Commission 

changed the way local jurisdictions in the state of Maryland calculated impervious surfaces.  In 

July 2008, for properties located within the Critical Area, lot coverage limits have been 

established replacing previously determined impervious surface requirements.  The limits remain 

similar; however, the calculation of lot coverage has been significantly altered (Moredock, 2009).  

By digitizing high resolution aerial photos from 2007, GIS students from Washington College 

were able to capture and detail out all the most recent impervious surfaces in the watershed (Map 

14).  According to these calculations there is a total of 1195.5 acres of impervious surface which 

makes up 2.2% of the land area in the Sassafras watershed.  Any impacts from impervious 

surface that might affect water quality are concentrated in and surrounding the municipalities of 

Galena, Betterton and Cecilton.  Not only town centers, but neighborhoods, marinas and major 

roads are included in the assessment of impervious surfaces in the Sassafras.  These 

concentrations may be appropriate sites for stormwater management retrofits including 

bioretention, rain gardens, rain barrels and other filtering measures. 

3.1.4 Buffered Waterways  

The presence of vegetation along tidal waterways and streams is essential to the health and 

function of habitat.  Vegetation provides shade which helps keep water temperature lower, the 

roots of trees and grasses help to stabilize banks, and serve as a source of food for wildlife.  In 

most places where there is a loss or reduction in stream buffer, there is also a degradation of 

stream habitat.  Therefore, a strategy to improve stream habitat and health is to replace and 

enhance stream buffers.  McCrone, Inc. analyzed the stream buffer totals in the watershed, using 



 

F44 

 

current land use data and imagery.  Analyzing a stream layer from the Maryland and Delaware 

State Highway Administrations, the 1000 foot area bordering all ñblue line streamsò was 

considered.  This included both the tidal and non-tidal stream portions of the watershed including 

and extending beyond the critical areas.  The areas located beyond the critical area in the non-

tidal streams although smaller in size, are crucial to the biological integrity of the watershed.  

This 1,000 foot area was then analyzed for any type of natural vegetation that had not been 

heavily isolated by development.  Any area with this vegetation buffer that comprised at least 50 

feet was counted in the vegetated acreage totals (Table 3.3).       

 

The critical area refers to the 1000 foot buffer between tidal segments of a waterway and its 

upland land use (agricultural, residential, etc.).  Any area with a vegetation buffer that comprised 

at least 50 feet was counted as critical area buffer and this came to a total of 6,024 acres.  Map 15 

highlights the critical area, and Map 18 shows all vegetation buffers present in the entire 

watershed whether along tidal portions or in the 1,000 foot area bordering the blue line streams 

(non-tidal waters).   

 

 

Table 3.3 Buffered Streams   

Location Acres in this area Acres Vegetated 
% of total acres 

vegetated 

Critical Area 11,567  5,663  49%  

Non-tidal Streams outside 

of the critical area 
16,369  4,484  27%  

Watershed Totals 17,236  10,147  76%   

       

3.2 Lands with Significant Natural Resource Value  

3.2.1 Green Infrastructure  

The state of Marylandôs Department of Natural Resources has mapped greenways across the state 

which identifies a network of ecologically important lands.  These hubs and linking corridors of 

greenways are called ñGreen Infrastructureò and must contain one of the following:  

 

 Large blocks of contiguous interior forest (containing at least 250 acres, plus a transition 

one of 300 feet) ; 

 

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

 

 Important animal and plant habitats of at least 100 acres, including rare, threatened, and 

endangered species locations; unique ecological communities; and migratory bird 

habitats;  
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 Relatively pristine stream and river segments (which, when considered with adjacent 

forests and wetlands, are at least 100 acres) that support trout, mussels, and other 

sensitive aquatic organisms.  

 

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

parks and forests, National Wildlife Refuges, locally owned reservoir properties, major stream 

valley parks, and Nature Conservancy preserves).  Green Infrastructure is important to protect as 

it provides a ñnatural support systemò cleaning the air, filtering water, storing and cycling 

nutrients, conserving soils, regulating climate, and protecting sensitive areas from storm damage.  

Many municipalities such as Betterton have designated Green Belts in accordance with state 

Green Infrastructure maps.  These Green Belts are meant to act as green growth boundaries 

(MDNR, 2006).     

  

There are various programs that aim to protect green infrastructure hubs.  These include Rural 

Legacy, Program Open Space, and Conservation Easement among many others.  Ultimately any 

agricultural land that is well managed in terms of nutrient balances and minimized sediment and 

nutrient loss should be considered as part of the green infrastructure of the Sassafras watershed.  

Map 17, Green Infrastructure, shows that there are 13 Green Infrastructure hubs identified in the 

Sassafras River watershed.   

3.2.2 Large Forest Blocks  

Large forest blocks differ from green infrastructure in that green infrastructure must cover at least 

250 adjoining acres, whereas large forest blocks include any block of contiguous forest that is at 

least 50 acres in size with at least 10 acres of forest interior (which means forest edge is at least 

300 feet away).  These blocks of forest are just as important as green infrastructure hubs because 

they provide habitat for species that cannot withstand influence from open area habitats or 

humans.  This specific amount of forest acreage was determined as a threshold that could provide 

significantly large enough habitat for sensitive forest dwelling species.   

 

Forest Interior Dwelling Birds are species of birds which require relatively large forested tracts in 

order to breed successfully (for example, various species of flycatchers, warblers, vireos, and 

woodpeckers.) Existing riparian forest of 300 x 300 feet or more and forest areas used by forest 

interior dwelling birds and other wildlife species must be managed according to the guidelines 

developed by the Maryland Department of Natural Resources and the Chesapeake Bay Critical 

Area Commission. A site survey for forest interior dwelling birds shall be conducted prior to any 

development or agricultural expansion on deciduous forest of at least 50 acres or 300 x 300 foot 

riparian deciduous forest. The county planning director may waive a site survey for forest interior 

dwelling birds provided the forest is managed for all forest interior dwelling bird species. Cutting 

and building shall be restricted to safe times (not during nesting season) (Moredock, 2009). Map 

18 shows all forest cover in the Sassafras watershed.   
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3.2.3 Protected Lands  

Map 19 Protected Lands shows the distribution of all protected lands in the Sassafras River 

watershed.  Protected land refers to any land with some type of long term limitation on 

conversion to urban or developed land use.  Protected land can either be publicly owned for a 

natural resource or recreational purpose, or privately owned with some third party acquired 

development rights (Table 3.4).     

 

 

Table 3.4 Protected Land Summary for the Sassafras River Watershed   

Type Acres % 

MET / ESLC Easements  4273 8.0 

Agricultural Easements  2518 4.6 

Rural Legacy Areas 4110 7.7 

County Parks, Open Space  182 3.4 

DNR Lands 1547 2.8 

Protected Land Total  12630 23.5 

Watershed Land Total  53701  

 Source: MDNR GIS mapping data 

3.2.4 Archeological Presence and Absence 

Archeological presence and absence in the Sassafras watershed can be viewed on Map 20 which 

highlights areas that have a very high, high, or moderate probability of an archeological presence.  

Maryland Historical Trust Data also shows generalized site locations of past archaeological finds.  

These are segmented by grids to protect exact locations, but highlight the general locations of 

significant finds.  In terms of watershed management, knowledge of these sites is important when 

selecting areas for restoration projects or areas to target for preservation or protection.   

3.3 Wetlands  

3.3.1 Wetland Categories  

The Sassafras River is located on the Eastern Shore of the Chesapeake Bay which is within the 

Coastal Plain Province.  The Coastal Plain has overall low topography accompanied by a high 

groundwater table.  These characteristics allow for a high diversity of both emergent estuarine 

and palustrine, or freshwater, wetland communities unlike any other region in the Chesapeake 
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Bay watershed.  Wetlands in the Sassafras watershed occur along the shoreline as tidal wetlands, 

in floodplains of streams, at the heads of drainageways, and in isolated depressions.  

Characteristic of the Sassafras River are the steep slopes, meandering shorelines and alluvial 

deposits along these shores.  Wetlands often extend until reaching one of these slopes, but will 

sometimes transition into other types of wetlands along the shorelineôs twists and turns.  In these 

areas extensive freshwater tidal marches can also be found (Tiner and Burke, 1995).  Using DNR 

wetland mapping data each wetland type found in the Sassafras watershed, the associated 

vegetation type for each, and the acreage totals can be determined.  In the Sassafras Watershed 

there are estuarine, palustrine and lacrustine wetlands.   

 

Estuarine wetlands consist of salt and brackish water, as their vegetation is dependent upon 

salinity, but have been found to stretch up into the nontidal/freshwater areas of the watershed.  

Despite its presence in both salt and fresh waters, estuarine wetland distribution is sensitive to 

changes in salinity and tidal flooding (Tiner and Burke, 1995).  Brackish marshes are the most 

predominant wetland type in Maryland, stretching along the shoreline of the Chesapeake Bay and 

for most of the Eastern Shore.  According to DNR mapping, the subclasses of estuarine wetlands 

found in the Sassafras are tidal emergent, scrub-shrub, and unconsolidated shore.  Emergent 

wetlands are dominated by erect rooted herbaceous plants, such as lotus, water lily, and cattail.  

Scrub-shrub wetlands are dominated by shrubs and tree saplings less than twenty feet in height.  

Unconsolidated shore wetlands exhibit three characteristics: 1) less than 75% coverage by 

bedrock, boulders or stones; 2) less than 30% coverage by persistent vegetation and 3) alternately 

exposed and flooded (Cowardin et al, 1979). 

 

Palustrine wetlands are all non-tidal freshwater wetlands dominated mostly by trees, shrubs and 

persistent emergent vegetation (Tiner and Burke, 1995).  This wetland type is associated with 

high water tables or intermittent ponding on land (Tiner and Burke, 1995).  They are located in 

floodplains, depressions in upland areas, drainage divides, and in broad flat areas between 

watersheds.  The most abundant type of palustrine wetland in the Coastal Plain region is forested 

wetlands.  Tidal freshwater swamps can also be found along coastal rivers in areas that are tidally 

influenced.  The subclasses of palustrine wetlands that are found in the Sassafras are aquatic bed, 

emergent, scrub-shrub, forested and unconsolidated bottom.  Aquatic beds include small ponds 

that are dominated with vegetation on or below the surface of the water (Tiner and Burke, 1995).   

 

Lacustrine wetlands are the third category of wetlands found in the Sassafras, and are associated 

with deepwater habitats such as freshwater lakes, deep ponds or reservoirs.  They are classified 

into either lacustrine aquatic beds which are wetlands in shallow water, or lacustrine emergent 

wetlands which are located along the shoreline (Tiner and Burke, 1995).  The subclass of 

lacustrine wetlands found in the Sassafras are unconsolidated bottom wetlands which have at 

least 25% cover of particles smaller than stones, and vegetation cover of less than 30% (Tiner 

and Burke, 1995).   

 

Wetlands of Special State Concern (WSSC) are selected wetlands that represent the best 

examples of Marylandôs nontidal wetland habitats.  Because of their representative status they are 

given additional protection in state law beyond the permitting requirements that generally apply 

to wetlands.  There are 276 total acres of WSSC in the Sassafras watershed.   
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Using MDNR spatial information, there are approximately 4,026 total acres of wetlands currently 

in the Sassafras River watershed.  It is also important to note that the methodology used by 

MDNR to calculate wetland totals is very different from the methods utilized by MDP.  MDNR 

mapping layers are created by collecting data from aerial and remote sensing imagery as well as 

ground truthing.  When MDP analyzes low resolution imagery for land use data collection, small 

pockets of wetlands can often be considered water or forests because wetlands are not 

distinguishable at the altitude the imagery was taken.  This is why MDP wetland acreage totals in 

the Sassafras watershed (approximately 700 acres) is much less than the totals produced by 

MDNR.       
 

 In the 1998 Unified Watershed Assessment an estimate of historic wetland loss was also 

conducted.  This determination is based upon the assumption that all the hydric soils in the 

watershed were all at one time wetlands.  If all the acres of non-wetland hydric soil in the 

Sassafras watershed are assumed to be historic wetlands, than the estimated loss of wetlands is 

11,651 acres (MDNR, 1998.)  Selecting locations for wetland restoration is an effective strategy 

that can be implemented to improve water quality.  There are many cases in which historic 

wetland areas have been drained or filled for other uses.  Restoring these areas would bring back 

the natural functions of wetlands as filters and habitat.  There are regulations set forth by the 

State of Maryland, Army Corp. of Engineers, US Fish and Wildlife, and EPA to protect wetlands, 

and currently Kent County Maryland has a no net loss policy regarding wetlands.  Map 25 

Wetlands and Table 3.5, Wetland Acreage Totals, summarizes distribution and categories of 

wetlands in the Sassafras River watershed.   

 
 

Table 3.5 Wetland Acreage Summary Table Sassafras River 

Watershed   

Wetland Class Acres 

Estuarine 

Tidal Emergent  451 

Scrub-Shrub  49 

Unconsolidated Shore  397 

Palustrine 

Emergent  271 

Aquatic Bed 4 

Forested  1,942 

Scrub-Shrub  261 

Unconsolidated Bottom  429 

Lacustrine Unconsolidated Bottom 222 

Wetlands of Special State Concern 276 
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Table 3.5 Wetland Acreage Summary Table Sassafras River 

Watershed   

Wetland Class Acres 

Total Wetlands (DNR mapped wetlands) 4,026 

Estimated Wetland Loss  11,651 

        Source: 2009 DNR Wetlands GIS layer 

3.3.2 Tracking Wetlands  

In a cooperative effort between MDNR and the Army Corps of Engineers, MDE is the lead 

agency overseeing activities that affect wetlands with regulatory authority.  A responsibility of 

MDE is to track state permitting and the net gain or loss of wetlands over time.  According to the 

latest MDE report ñPrioritizing Sites for Wetland Restoration, Mitigation and Preservation in 

Maryland,ò (MDE, 2006) there was only one instance of recorded wetland loss of 0.33 acres and 

this loss was offset by a gain of 0.36 acres.   

3.4 Soils and Watershed Planning 

3.4.1 Soil Types and Classes    

Soil types are an important determining factor in ecological systems. They affect the kinds of 

plants that can grow, forming different wildlife habitats, and affecting water quality in both 

surface water and groundwater systems.  Soil properties vary considerably from site to site, but 

soil survey maps (National Cooperative Soil Survey SSURGO data) provide the location and 

distribution of soil types that are important in watershed and land use planning (Map 22).   

 

The soils in the Sassafras River watershed have formed in unconsolidated sediments of the 

Coastal Plain.  In general there are sandy and gravelly layers deep under the surface, with varying 

layers of silts on the surface that were brought in with the wind over the Chesapeake Bay and 

river beds, when water levels were much lower.  A few areas have layers of heavier clay 

materials that were deposited under shallow or still water.  Very few rocks are found near the 

surface of the soil, and depth to bedrock is very deep.  With the temperate, humid climate, and 

level to gently sloping topography, the soils are extremely productive for agriculture and forestry.  

Soil types are divided into groups A-D (Table 3.6).  Group A soils have a high infiltration rate or 

low runoff potential when thoroughly wet.  These consist mainly of deep, well drained sands or 

gravelly sands.  Group B soils have moderate infiltration when wet and consist chiefly of 

moderately deep or moderately well drained soils.  Group C soils have a slow infiltration rate 

when thoroughly wet and consist of soils having a layer that impedes the downward movement 

of water or soils of moderately fine texture or fine texture.  Group D soils have a very slow 
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infiltration rate and high runoff potential when thoroughly wet.  These consist of chiefly clays 

that have a high shrink-swell potential, and a permanent high water table (White, 1979). 

   

Table 3.6 Soil Types of the Sassafras Watershed 

Hydrologic 

Soil Group 
Acres % of watershed 

% of watershed  

excl. water 

(water) 8,795.2 14.18%  

A 277.7 0.45% 0.5% 

A/D 46.9 0.08% 0.1% 

B 35,559.3 57.32% 66.8% 

B/D 688.8 1.11% 1.3% 

C 12,422.1 20.02% 23.3% 

C/D 1,205.4 1.94% 2.3% 

D 3,042.6 4.90% 5.7% 

 62,038.1 100.00% 100.0% 

 

 

Approximately 60 percent of the watershed is considered ñPrime Farmlandò; these soils can be 

farmed sustainably with few major inputs.  Another 20 percent of the area is considered 

ñFarmland of Statewide Importanceò ï these soils may be equivalent to Prime Farmland if 

drainage, irrigation, or erosion control practices are used (Shields, 2009). 

 

Soils with groundwater at or very near to the surface during the growing season are found in 

about 13% of the watershed.  These soils are ñhydricò, and are either currently functioning as 

wetlands, or have been drained for agriculture or other land uses.   Restoring the hydrology and 

vegetation of the drained areas can increase the beneficial functions of wetlands, water quality, 

and wetland wildlife habitat. 

 

The use of soil maps can help target areas for conservation or water quality practices that would 

be the most beneficial.  Land Capability Classes and subclasses can be used as a quick method to 

assess major soil properties for agriculture.  There are eight classes, with Class 1 soils being óbest 

suitedô, through Class 8 soils that are not suitable for agriculture.  The subclasses ñeò for 

erodibility, ñwò for wetness, or ñsò for sand or low water holding capacity, are the primary 

agricultural limitations for soils in the Sassafras River Watershed (Table 3.7) (Shields, 2009). 
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Table 3.7 Soil Summary for the Sassafras River Watershed  

Land Classification Capabilities Subclass Descriptions Total Acres 

Class 1 ï Soils may have slight 

limitations that restrict use.  

There are no subclasses for class 1. 

The class is characterized primarily by 

well drained, silty loam, moderately 

eroding soils 

5,295 

Class 2 ï Soils have moderate 

limitations that restrict the choice of 

plants or that require moderate 

conservation practices.  

2e ï well to moderately well drained, 

silty/sandy loam, moderate erodibility 
23,102 

26,616 
2w ï moderately well drained, 

silty/sandy loam 
3,514 

Class 3 ï Soils have severe 

limitations that restrict the choice of 

plants or that require special 

conservation practices or both. 

3e ï well to moderately well drained, 

silty loam, moderate erodibility 
4,966 

8,547 
3s ï somewhat excessively drained, 

loamy sand, moderate erodibility 
103 

3w ï poorly drained, silty/sandy loam, 

moderate erodibility 
3,478 

Class 4 ï Soils have very severe 

limitations that restrict the choice of 

plants or that require very careful 

management, or both. 

4e ï well to moderately well drained, 

silty gravelly loam, moderate to severe 

erodibility  

3,152 

4,828 
4s ï well drained, loamy sand, 

moderate erodibility 
26 

4w ï poorly drained, sandy/silty loam 1,650 

Class 5 ï Soils are subject to little 

or no erosion but have other 

limitations (ex. Impractical to 

remove) that restrict their use 

mainly to pasture, rangeland, 

forestland or wildlife habitat. 

5wðpoor to very poorly drained, 

sandy loam, frequently flooded 
1,713 

Class 6 ï Soils have severe 

limitations that make them 

generally unsuitable for cultivation 

and that restrict their use mainly to 

pasture, rangeland, forestland or 

wildlife habitat.   

6e ï well drained, sandy gravelly 

loam, moderate to severe erodibility 
2,108 

Class 7 ï Soils have very severe 

limitations that make them 

unsuitable for cultivation and that 

restrict their use mainly to grazing, 

forestland or wildlife habitat.  

7e ï well drained  3,153 

3,997 
7s ï somewhat excessively drained, 

loamy sand 
314 

7w ï very poorly drained, silty loam, 

muck peat, frequently flooded 
530 
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Table 3.7 Soil Summary for the Sassafras River Watershed  

Land Classification Capabilities Subclass Descriptions Total Acres 

Class 8 ï Soils and miscellaneous 

areas have limitations that preclude 

commercial plant production and 

that restrict their use to recreational 

purposes, wildlife habitat, 

watershed, or esthetic purposes.  

There are also no subclasses for class 

8.  This class is characterized by very 

poorly drained and very frequently 

flooded soils.   
410 

Prime Farmland 32,237  

Statewide Important Farmland 10,229  

Hydric Soils 

Not Prime Farmland (*this includes 

Hydric Soils) 

6,894 
 

11,048* 

Total Soil/Land Acreage 53,514 53,514 

Source:  (Shields, 2009)   

3.4.2 Soil Erodibility  

Watersheds with highly erodible soils are going to be more vulnerable to surface erosion and 

sedimentation.  The soil erodibility indicator calculated in the 1998 Unified Watershed 

Assessment, considered different soil conditions, but not the management of the surrounding 

land (MDNR, 1998).  For instance, cropland management is not a factor.  Soil erosion can be 

managed through best practices that are commonly used in the watershed.  Cover crops, no-till or 

reduced till cropping are examples of best management practices (BMPs) that can reduce the 

threat of erosion and movement of sediment to nearby streams and eventually the river.   

 

Soil erodibility is an indicator based on an areaôs slope, soil erodibility factor (also known as the 

ñK factorò), distance to nearest stream and land use type.  In the Unified Watershed Assessment, 

the Sassafras River watershed, was given a soil erodibility of 0.28.   If a watershed scored in the 

high (score between 0.275 and 0.314) or very high (score between 0.314 and 0.37) classification, 

it received a Category 1 rating for this indicator.  The Sassafrasôs soil erodibility ranked high 

among other watersheds in the state and did not meet the state benchmark. 

3.5 Floodplains and Low Elevation Areas 

Because the Eastern Shore of the Chesapeake Bay is located in the coastal plain region, much of 

it is low-lying and therefore more susceptible to floods associated with storm events and rising 

sea level.  The Sassafras River is included in this region.  Floodplains are relatively flat or low 

areas adjoining rivers, streams, watercourses, or drainageways which are subject to partial or 

complete inundation.  Floodways are the channels and adjacent land areas required to discharge 

the waters of the 100-year flood of a watercourse without increasing the water surface elevations 

more than a specified height (Map 23).  Flooding is a common problem in areas of development 

and extensive impervious surface.  Public roads, neighborhoods and parking lots can flood 
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during storm events and can contribute to degradation of local stream health.  Since the late 

1990ôs modern stormwater management techniques have been required and generally put in place 

in the region and when constructed properly have helped to limit the impact of stormwater 

pollution.  Modern retrofits can control the amount of stormwater runoff, enhancing water quality 

and limiting other adverse affects of stormwater such as erosion. 

 

According to the National Flood Insurance Program: Flood Insurance Rate Maps, compiled by 

FEMA, much of the Sassafras River Watershed is located within Flood Zone A11, Elevation 

Eleven (FEMA, 1985). The upper reaches of the watershedôs tributaries are also mapped and 

include anecdotal floodways. The actual elevations in the watershed vary greatly; as a result, this 

area of Kent County contains a high number of mapping errors and subsequent FEMA map 

amendments.  It is important to note that these maps did not always account for cliffs or high 

slopes towards the River edge.   

 

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

especially along coastlines.  The average rate has so far been 3-4mm/yr or approximately one 

foot per century.  This is nearly double the global average which is about 1.8mm/yr.  According 

to Marylandôs Sea Level Rise Strategy of 2000, the rate of sea level rise is expected to increase to 

2-3 feet by 2100 in response to global warming (Johnson, 2000). 

3.6 Human Population  

Population dynamics are important when characterizing a watershed.  The physical 

characteristics of the Sassafras are necessary to determine its problems and restoration strategies, 

but understanding the people that live and identify themselves with the Sassafras watershed is 

just as critical in developing a restoration plan.  Population demographics as well as density are 

important factors when analyzing pollutant contributors to a watershed system as well as where 

to focus restoration.  Human activity can degrade natural habitats especially when land use is 

manipulated to fulfill human needs.  Watersheds with high populations can make a big impact on 

waterways, but can also be planned using best management practices reducing the negative 

impacts.  Based on the 1990 U.S. Census, the population density in the Sassafras River 

watershed was 0.17 people per acre of land.  Using 2000 U.S. Census data for both Maryland and 

Delaware the population density in the Sassafras watershed is 0.08 people/acre and 52 people per 

square mile of land.  

3.6.1 Demographics of Sassafras Watershed 

Maryland Department of Planning organizes census data in two forms: census blocks and census 

block groups.  Census blocks (2000) include broad information but are smaller and correspond 

better to the boundary of the watershed.  Map 24 includes both the Maryland and Delaware 

census blocks.  The following characteristics in the census blocks of the Sassafras watershed 

have been identified: The total population is 4,318, where 2,166 are male and 2,152 are female.  

Of the 4,318, 90% are white, 7.2% are African American, 2.5% are Hispanic or Latino, and less 

than one percent is comprised of Asian, American Indian or Native Hawaiian descent.  Housing 
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units (vacant or occupied) in the census blocks of the Sassafras watershed total 2,818, with 2,156 

occupied. (Baldwin, 2009; Mahaffie, 2009).     

 

Census block groups hold more data than census blocks but cannot be readily related to the 

watershed boundary (Map 24B).  For this reason, the total population is higher than the total 

population of the census blocks.  Because of the level of detail the data in the census block 

groups give, the information is useful in characterizing the Sassafras watershed and its 

surrounding area.  The following characteristics in the census block groups including and 

surrounding the Sassafras watershed in the Maryland portion have been identified:  the total 

population is 7,986 with 95% born in the United States and 47% born in the state of residence.  

Of the 295 or 4% of the population that is foreign born, 1.5% are naturalized citizens.  7,019 or 

93% of the population have English only speaking households.  521 or 7% speak a language 

other than English including 5% Spanish, 1% other Indo-European and .38% Asian and Pacific 

Island.    

  

The total population 16 years and over is 6,426; of this 4,116 or 64% comprise the labor force. 

Of the 3,842 working, 955 commute to work with a mean travel time of 31 minutes.  

Occupations include management (31%), sales and office occupations (22%), service 

occupations (16%), construction and maintenance (14%), production and transportation (12%) 

and farming, fishing and forestry (5%).   Total households number 3,167, with a mean household 

income of $ 57,217 (median not available).    Mean family income is $ 65,103 (median not 

available).  Of total persons 18 ï 65 years 12% live in poverty.  Of total persons 65 years and 

over 5% live in poverty.  

  

The total population 25 years and over is 5,665.  Of this number 2,193 or 39% have attained a 

high school degree; 1,052 or 19% have attained some college, no degree; 670 or 12% have 

attained a Bachelorôs degree; and, 453 or 8% have attained a graduate degree.  In summary 81% 

have graduated high school or higher and 19% have graduated with a bachelorôs degree or higher 

(Baldwin, 2009).   
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4.0 LIVING RESOURCES AND  HABITAT  

Living resources are another indicator of the health of a given watershed.  Aquatic organisms like 

fish, benthic aquatic insects, as well as submerged aquatic vegetation are sensitive to changes in 

their environments.  They serve as a gauge to measure the affects of human interaction and use 

on the environment.  The decline of certain species of plants and animals over time, suggests that 

stress on these living resources, because of alterations and destruction of habitats can also lead to 

excessive sediment and nutrients in our waterways.    

 

In determining the status of living resources in the Sassafras watershed the following factors 

were considered: changes in submerged aquatic vegetation from 1984 to 2006, benthic and fish 

communities in the non-tidal areas, instream physical habitat, migratory fish spawning areas, as 

well as the presence of imperiled (rare, threatened or endangered). All of these conditions play a 

role when it comes to evaluating the issues in the watershed and prioritizing those issues for 

restoration work.  There are often times when stakeholders in the watershed can identify living 

resources that state agencies are not able to monitor or record.  These will be included and added 

as further assessments and observations are made.   

4.1 Submerged Aquatic Vegetation 

Submerged aquatic vegetation (SAV) distribution and abundance is one way of assessing the 

health in an estuary or estuarine river system.  It serves as an indicator of water quality as well as 

habitat for aquatic life such as fish and benthic organisms.  SAV abundance was determined in 

the 1998 Unified Watershed Assessment by using 1996 aerial survey results.  The extent of areas 

with SAV growth was measured and this number was divided by the Unified Watershed 

Assessment restoration goal of two meters.   This number was then multiplied by 10 to yield a 

value between one and ten (one being most degraded and ten being the best conditions).  

Watersheds with a resulting score of one means that SAV covered 10% or less of potential SAV 

habitat, and that those watersheds are in need of restoration. The Sassafras River received a score 

of one meaning that SAV restoration in this watershed is a priority.  The purpose of this indicator 

is to allow for comparisons between watersheds based on actual SAV acreage versus the 

potential SAV acreage.  Maps 26, 27 and 28 as well as Table 4.1 depict the changes in SAV 

presence from 1984 to 2006 using aerial imagery and GIS software.   
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Table 4.1 SAV Presence in the Sassafras River By Year 

Year(s) Description of SAV 

1984 Near mouth on southern coast 

1985 In Lloyds Creek and mouth of Turners Creek 

1986 
In Lloyds Creek, mouth of Turners Creek and east of Freeman Creek on south 

bank 

1987 In Lloyds Creek and mouth of Turners Creek  

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

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

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

1992 Trace amounts west of and in Lloyds Creek and west of Turners Creek 

1993 In Lloyds Creek and Turners Creek 

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

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

1998 In Lloyds Creek and Turners Creek 

1999 
In Lloyds Creek, along southern bank at mouth of Turners Creek and on the 

northern bank at mouth  

2000 
Along both banks of mouth of Sassafras River and in downstream tributaries to 

Cox Creek 

2001 
Along both banks of mouth of Sassafras River and in downstream tributaries to 

Foreman Creek 

2002-2004 
Along both banks of mouth of Sassafras River and in downstream tributaries to 

Woodland Creek 

2005 

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

Woodland Creek, and in upstream tributaries of Mill Creek, Swantown Creek 

and Duffy Creek 

2006 
Along both banks of mouth of Sassafras River and in downstream tributaries to 

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

 

 

More detailed information and data tables from 1971 to 2007 are available from Virginia 

Institute of Marine Science.  More analysis and translation are needed, but acreage counts for 

different sections of the Sassafras are on record from 1971.   

 

Another indicator that was taken into account is SAV Habitat Index.  The purpose of this score 

was to allow for comparisons between watersheds based on various measurements of habitat 

conditions such as: water clarity measured by secchi depth, dissolved inorganic nitrogen, 

dissolved inorganic phosphorus, abundance of algae measured by chlorophyll a, and total 

suspended solids.  The index was then determined by using 1994 to 1996 Chesapeake Bay 

Program segments of passing, failing and borderline habitat requirements for SAV.  Scores were 

adjusted to range between one and ten (one being most degraded and ten being best condition).  

Watersheds that scored less than seven were placed in Category 1 (in need of restoration).  The 

Sassafras Watershed scored a seven for this indicator and was therefore placed in Category 1.      
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4.2 Fish Species  

4.2.1 Tidal Areas 

Four different types of anadromous fish species are known to spawn in several tidal streams in 

the Sassafras watershed (Map 31).  The species noted here are Alosid, White Perch, Yellow 

Perch and Striped Bass.  Anadromous fish species are important indicators because they migrate 

each year to the same location to spawn and therefore are very sensitive to changes or 

degradation in water quality.  Drops in dissolved oxygen and reduced water clarity can affect 

their ability to navigate and survive in areas where they may have previously spawned.  Tracking 

and monitoring of these species is important to consider when determining areas for restoration 

targeting.  

4.2.2 Non-Tidal Areas 

As a part of the Maryland Biological Stream Survey, crews from the MDNR visit streams across 

the state in both spring and summer assessing biological and physical health.  The spring visit 

consists of benthic sampling, and the summer visit includes a procedure whereby fish are netted 

off for a 100 foot segment of stream, shocked momentarily so they can float to the surface long 

enough for biologists to count and identify the different species found in that segment.  From 

visits in 2001 and 2007, Table 4.2 includes a list of the different species and totals of each 

identified at various sites in the Sassafras watershed.   

 

 

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

Watershed 

Site Species Total 

Swantown Creek 2001 
Eastern Mudminnow 838 

Bluegill 8 

Woodland Creek 2001 

Largemouth Bass 1 

Eastern Mudminnow 23 

American Eel 84 

Creek Chubsucker 33 

Golden Shiner 96 

Creek Chub 12 

Eastern Mosquitofish 22 

Brown Bullhead 4 

Bluegill 118 

Pumpkinseed 31 

Tessellated Darter 87 
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Table 4.2 MBSS of Fish in Non-tidal Streams of the Sassafras 

Watershed 

Site Species Total 

Least Brook Lamprey 18 

Sassafras River 

Unnamed Tributary 

2007 

Eastern Mosquitofish 848 

American Eel 14 

Tessellated Darter 3 

Creek Chubsucker 3 

Largemouth Bass 4 

Pumpkinseed 234 

Green Sunfish 26 

Bluegill 110 

Eastern Mudminnow 100 

Golden Shiner 1190 

American Eel 14 

Duffy Creek 2001 

Brown Bullhead 74 

Bluegill 8 

Eastern Mudminnow 30 

Tessellated Darter 124 

Golden Shiner 209 

Redfin Pickerel 12 

Green Sunfish 23 

Creek Chubsucker 530 

Pumpkinseed 13 

Herring Branch 2001 

Bluegill 39 

American Eel 63 

Pumpkinseed 6 

Eastern Mudminnow 8 

Largemouth Bass 2 

Golden Shiner 2 

Brown Bullhead 1 

Tessellated Darter 61 

Least Brook Lamprey 57 
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4.2.3 DNR 5 year Eel Study   

There have been many other studies conducted over the years on the state level to monitor and 

assess the health of fish species throughout the Chesapeake Bay Watershed.  Maryland DNR 

conducted an eel study from 2003 to 2008 on select rivers on the Eastern Shore of the 

Chesapeake.  One of the locations for this study was the Sassafras River (Whiteford, 2009).  The 

purpose of the study from 2003 to 2008 was to characterize Marylandôs commercial American 

eel fishery in the Nanticoke River and at least one other Maryland Chesapeake Bay tributary: 

(Patuxent, Choptank, Fishing Bay and Sassafras were the others).  Another objective of the study 

was to collect biological data to describe American eel populations on the Sassafras River 

through a fishery independent survey, as a follow up to a previous study done on the Sassafras 

from 1998-2000.  And finally the study was to serve as participation in a multi-state management 

effort of American eels through Atlantic States Marine Fisheries Commission.  In the main study, 

growth rates varied considerably among systems and among years within the same system.  In 

fact the eels on the Sassafras were much smaller than any other tributary sampled, with average 

annual growth approximately 15mm less than the others.  The independent study on the Sassafras 

was designed to provide size and age structure data, parasite infestation rates, and sex 

composition of eels in the Sassafras River, as well as a fishery independent relative abundance 

index.  Copies of this study can be obtained from MDNR Fisheries Service (Whiteford, 2009).  

4.3 Sensitive Species  

Sensitive species are plant and animal species recognized by the state or federal government to 

be most vulnerable to environmental change and therefore not as capable of maintaining viable 

or sustainable population levels.  Some of these species are classified as rare, threatened or 

endangered.  From a watershed restoration and management perspective, it is important to 

identify locations where these species inhabit, and consider those areas for habitat protection or 

habitat restoration where sensitive species were known to once inhabit.  In addition to fish, 

benthic organisms and aquatic plants, sensitive species are considered indicators of the negative 

affects degradation to the environment can have on survival.  Refer to section 3.2.1 Green 

Infrastructure for more information on sensitive species.     

4.3.1 Shellfish in the Sassafras 

According to shellfish biologists from the Maryland Department of Natural Resources, salinity 

levels in the Sassafras can reach near zero for extended periods of time.  This means that any 

significant oyster presence in the river is highly unlikely.  According to records from the early 

1900ôs, the closest oyster bar to the Sassafras River was near Pooleôs Island.  Salinity is 

definitely a limiting factor for other commercial shellfish species in the Sassafras.  In addition to 

the absence of oysters, the salinity is generally too low for softshell clams Mya arenaria and 

razor clams Tagelus plebeius.  Non-commercial species that you can expect to find, sometimes in 

large numbers include the brackish-water clam Rangia cuneata, and in the fresher reaches of the 

river, the non-native Asian freshwater clam Corbicula fluminea (Tarnowski, 2008).  
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4.3.2 Rare, Threatened and Endangered Species List  

In the Sassafras River watershed there are quite a few rare, threatened or endangered plants and 

animals.  State endangered species include the eastern tiger salamander, puritan tiger beetle, and 

barking treefrog, while state threatened species include the Bald Eagle.  There are various listed 

endangered plants in the Sassafras which include: Velvety Sedge, Standleyôs Goosefoot, Parkerôs 

Pipewort, Harperôs Fimbristylis, Featherfoil, Mudwort, Clammyweed, Flatstem Pondweed, and 

Spongy Lophotocarpus (Davidson, 2008).  Although most sensitive species tend to collect in 

ecologically or targeted sensitive species areas, many of these species can be found throughout 

the watershed.  While prioritization of restoration or protection might be in these areas, there are 

many areas of the watershed that these species call ñhome.ò All projects located within these 

sensitive areas must be reviewed by the MDNR Wildlife and Heritage Service Environmental 

Review Coordinator.  This review results in a variety of best management practices which may 

include stormwater management, setback, or time of year requirements (Moredock, 2009).   

4.4 Invasive Species 

4.4.1 Water Chestnut 

The first records of water chestnut in North America were near Concord Massachusetts in 1859.  

In 1955, water chestnuts were observed in Maryland in the Bird River in Baltimore County.  At 

this time, the Maryland Departments of Game and Inland Fish and Tidewater Fisheries used 

mechanical removal and chemicals (herbicide 2,4-D) to eradicate.  However, despite those 

efforts, in 1964, water chestnut reappeared in the Bird River and an additional 100 acres were 

discovered in the Sassafras River in Kent County.  Mechanical removal was used to eradicate 

thirty acres of water chestnut from the Sassafras River in 1964, and a combination of removal 

techniques were used in 1965 to eradicate 200 acres from the Sassafras (MDNR, 2008d).  

 

These efforts were thought successful as nothing was observed for the next 30 years.  However, 

in the summer of 1997, reports of water chestnuts were received from Lloydôs Creek on the 

Sassafras, the same location of the 1960ôs populations.  From 1999 to 2008, DNR has led 

volunteers on kayaks, canoes, and personal watercrafts, in an effort to mechanically and 

physically remove water chestnuts from the Sassafras River.  In 1999, 260,000 pounds were 

removed from the Bird and Sassafras Rivers combined.  In 2000 that number dropped to 1,000 

pounds on each river.  This led volunteers and MDNR staff to believe that physical removal was 

an effective approach; however, there is also a strong resurgence in populations of the invasive 

species that is unpredictable from year to year.  In 2007, SRA assisted MDNR with volunteer 

coordination, meeting staff and surveying landowners who observed water chestnuts in their farm 

ponds.  In 2008, there was a large area of water chestnut discovered in ñSwan Pondò (tidal pond 

west of the mouth of Turnerôs Creek) increasing the total pounds of eradicated species to 2,800.   

In 2009 there was an enormous decrease in water chestnut found in the Sassafras River.  MDNR 

staff surveyed all navigable sections of the River over two days and eradicated only two bushels 

of water chestnut, however they were unable to navigate into ñSwan Pond.ò  (MDNR, 2008d).     
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4.4.2 Landscape Vegetation 

There are many invasive species that have been observed over the Sassafras watershed landscape.  

Some of these include garlic mustard, purple loosestrife, Italian ryegrass and phragmites.  

However, because there are two species of phragmites (invasive and native-aggressive) 

determining which is present in the Sassafras watershed would be necessary before taking 

eradicative action.  In North America phragmites (Trapa Natans) has often been misunderstood 

and commonly considered an exotic species not native and introduced from Europe.  However 

there is evidence of the existence of phragmites native in North America long before European 

colonization.  The native forms of phragmites have been observed as less aggressive than 

European forms, but are almost indistinguishable from the European form of the species.  The 

invasive form of the species can cause serious problems for other wetland plants including the 

native phragmites (ISSG, 2006).  Genetic analysis would be necessary to determine which 

species is present in the watershed.  In addition to state listed invasives, there are some ñnoxious 

weedsò that also tend to take over native vegetative species.  Some of these include: Multi Flora 

Rose, Johnson Grass, and Canada Thistle (Batchelor, 2008).     

4.5 Habitat Conservation  

Through mapping of DNRôs targeted ecological areas and potential habitats, it is possible to 

locate areas in the Sassafras watershed where prioritization of habitat restoration projects or 

protection of certain areas might be focused.  Map 30 Ecologically Significant Areas of the 

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

special state concern (WSSC). 

4.5.1 Hardwood in the Sassafras 

There have historically been important products in the forests of the Chesapeake watershed.  One 

of these was ñsassafras,ò widely used in Europe for various human ailments from ñgout to liver 

complaints to venereal diseases.ò  Sassafras was a popular Chesapeake export in the seventeenth 

and eighteenth centuries, from which it was sold and boiled into teas that were thought to be 

good for ñpurifying the blood.ò  The Sassafras River owes its name to ñcolonial root grubbers 

who believed they had found the magic cure all for diseaseò (Wennersten, 2001, 53). 

 

The forest types or hardwood seen in the Sassafras today is important in characterizing the 

watershed and the available habitat for sensitive species.  According to MDNR foresters, the 

trees in the Kent County portion of the watershed have been mixed oak/American Beech/Tulip 

Poplar with introduced Paulownia in some deep ravines.  There are blocks that have been planted 

with Loblolly pine in fields here with some strips of White Pine.  There are sections of sweet 

gum and red maple but their numbers increase greatly towards Rt. 299/Massey Rd.  In some 

instances where lands are left fallow from agricultural use, pioneer species such as Virginia pine 

and black locust return.  Other species that have emerged in these areas include:  black cherry, 

sweet gum and red maple.  
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Distribution of oaks has varied depending on soil types present.  White oak, northern red oak, 

black oak, and chestnut oak have been found on rockier, steeper ravine areas, whereas swamp 

white oak, swamp chestnut oak, willow oak and pin oak, which are wet tolerant, are found in 

more hydric soils.  In the early 1980ôs, Gypsy moths did significant damage to most tree species 

in the Sassafras watershed, especially white oaks, however, according to MDNR observations, 

many landowners were able to salvage cut and save their trees from this harm.      

 

Loblolly pines have been planted in previous years as they will grow easily on a variety of soil 

types, wet and dry and are more tolerant of deer browsing in comparison to other species 

(Batchelor, 2009).  There has also been some discussion with individual landowners who noticed 

native hemlocks in wooded ravines being lost to hemlock woolly adelgid.  Woolly adelgid was 

originally introduced from Japan and can be found in both Eastern and Western North America.  

It is not considered a pest in Japan, but this tiny aphid-like insect is a serious pest of hemlock in 

Maryland.  It is found primarily on the young branches of hemlock at the bases of the needles and 

sucks sap from branches.  It may also inject a toxin into the tree during feeding.  The feeding can 

result in rapid desiccation and discoloration of the foliage.  A heavily infested tree may die 

within four years (Malinowski, 2009).   
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           Map 1.  Sassafras River Area Map (Map: SRA, Data Source: MDNR) 
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          Map 2.  Designated Use and Use Restrictions ï Sassafras River Watershed (Map: SRA, Data Source: MDE) 
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Map 3.  Continuous Monitoring Sites ï Sassafras River Watershed (Map: SRA, Data Source: MDNR, DNREC) 


