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1.0 PURPOSE:  
 
The purpose of the Countywide Stream Assessment Program (CSAP) of the Dauphin County Conservation District 
(DCCD) is to collect data to determine the present condition of Dauphin County’s streams.  The CSAP will 
document and measure changes in stream conditions occurring over time.  In addition, CSAP will provide some 
evaluation of the factors affecting stream condition in order to protect, maintain, and restore stream conditions to 
meet designated uses.  The results of this 5 year study will be used to present water quality issues to the public in 
order to promote and support initiatives that increase 
direct participation in stream stewardship and the 
reduction of water pollution.  The study will also focus 
DCCD programs and prioritize the most critical stream 
protection needs in the County’s watersheds.  To 
improve public education, this document contains 
information regarding the character of the County’s 
watersheds and issues found within them.    Data has 
been collected for the CSAP every year since 2004, 
with 2008 being the last year included in this report.  
Upon completion, the results were reviewed and made 
understandable and accessible for all interested groups 
and individuals.  Yearly assessments are continuing to 
note changes that are occurring. 
 
2.0 SOURCES OF DEGRADATION:  
 
When considering causes of degradation in specific 
local waterways, we must look at the possible sources 
of stream degradation within each individual 
watershed.  Degradation can be attributed to a variety 
of factors.  These factors can be categorized into two 
groups; stream degradation due to changes in 
hydrology and delivery of pollutants to the stream. 
 
2.1 CHANGES IN STREAM HYDROLOGY 
 
Increased Discharge - Under natural conditions, 
streams reach an equilibrium with the watershed in 
which they are located.  That is, the depth and width of the stream adjust to the flow patterns within the watershed 
and remain fairly stable.  When the natural conditions (ie, forest) of the watershed are changed, the stream will 
change in response.  As land use is altered from forest to farmland to developed conditions (ie residential, 
commercial, industrial and transportation uses), the amount of rainfall that becomes runoff increases.  As the amount 
of runoff increases, the volume of runoff reaching streams also increases, thereby disrupting the equilibrium.  
Streams will attempt to reach a new equilibrium with the new runoff pattern by expanding the depth or width of the 
channel.  These changes are: 
 
 - Loss of vegetative land cover which decreases evapotranspiration   
 - Loss of soil and organic ground cover which absorb and retain rainfall 
 - Loss of uneven terrain which slows and retains runoff 
 - Increased impervious cover (i.e., roofs, parking lots, streets and sidewalks) 
              which prevents rain from infiltrating into the ground. 
 - Faster delivery of runoff to streams though storm sewer systems 
 
Increased runoff not only delivers greater volumes of water to streams, it also increases the peak flow of streams.  
Peak flows are the highest flows in the stream following a rainfall event.  This is because many of the alterations to a 
watershed result in runoff reaching the stream faster.  For example, runoff will move through a storm sewer pipe 



During storm events, unprotected streambanks 
allow soil erosion and deposition along Nyes Run. 

faster than it will through dense vegetation.  Runoff will move over flat 
surfaces of developed areas faster than uneven natural terrain.  These 
higher peaks are an additional stress on a stream already burdened by 
increased volumes of runoff. 
 
The stream will react to increased runoff by increasing its channel size.  
The increased flows in the stream will cause stream bank erosion.  In 
addition to the physical damage to the stream banks, the eroded material 
will remain in the channel, slowly being washed downstream as in-
stream sediment deposits.     
 
Decreased Base Flow - Another impact of increased runoff is the 
decrease in groundwater recharge.  The loss of recharge can negatively 
impact stream habitat and water supplies, both surface and subsurface.  As more rainfall is lost to runoff, less is 
available to seep into the ground to recharge aquifers and shallow groundwater areas.  The impact of decreased 
recharge to the stream is decreased dry weather flow.  During drier months of the year, the shallow ground water 
slowly seeps into streams, sustaining stream flow during this time.  Without this supply of water, streams become 
very shallow or even dry up completely during dry periods.  This periodic loss of flow can be detrimental to the 
aquatic organisms living in the stream. 
 
2.2 POLLUTANTS ENTERING STREAMS  
 
Sources of pollutants in streams can be categorized as point sources or non-point sources. Point-source pollution, 
that which is directly added to streams (for example, storm sewer or treatment plant discharge pipes), can be 
monitored and enforced.  On the other hand, non-point source pollution isn’t directly added to waterways, but enters 
streams and rivers as rainwater and groundwater.  There are a wide variety of contaminants, originating from an 
equally wide variety of sources, which enter streams.  Discussed below are the major contaminants.    
 
Sediment 
 
Sediment, by volume, is the single largest source of pollutants in Pennsylvania.  Sediment, in addition to being a 
pollutant itself, often carries with it other pollutants.  For example, phosphorus, a polluting nutrient, adheres to 
sediment particles and is carried to streams with the sediment.  Sediment from all sources causes a wide variety of 
problems, both physical and biological: 
 

-Increased infrastructure damage and maintenance costs (Clogged culverts, under cut streets and roads near    
  streams, exposed sewer lines, sediment deposits, eroded banks, etc) 
- Increased local flooding problems 
- Degradation of aquatic habitat 

 
Erosion is the removal of the surface of the land or stream bank due to stormwater runoff.  When this transported 
soil, or sediment, enters streams it is considered a stream pollutant.  Erosion of stream banks and stream beds are 
caused by increased volumes of runoff delivered to streams.  In addition to in-stream sources, sediment can originate 
from the land surface.  Commonly thought of activities such as agriculture and construction sites can be a significant 
source of sediment.  But sediment can originate from many other sources.  Timbering operations, dirt or gravel roads 
and driveways, unstable ditches and swales, bare areas in yards, fields, open space or idle land can all contribute 
significantly to sediment pollution.  In short, any area that is bare soil and is not protected from runoff by some sort 
of stabilization can be a source of sediment. 
 
Nutrients (Nitrogen and Phosphorous) 
  
Nutrients, such as nitrogen and phosphorus, are beneficial in promoting plant growth for crops.  Unfortunately, these 
nutrients also promote plant growth when they reach local streams.  Algal blooms are common in areas that receive a 
high amount of phosphorus and nitrogen from various sources.  Common sources are fertilizers from agriculture and 



Rattling Run  before entering Stony Creek (HQ-CWF). 

lawn application, animal waste from livestock and pets, sewage discharge, and malfunctioning septic systems.  
Excessive algal blooms can change the chemistry of the water, block streambed sunlight, deplete oxygen levels and 
negatively affect aquatic habitat. 
   
Thermal Changes 
 
While not often thought of as a source of pollution, temperature increases, thermal pollution, do degrade aquatic 
habitat.  Thermal pollution occurs when in-stream water temperatures are elevated beyond their normal level.  There 
are several causes of thermal pollution.  First, runoff flowing over hot impervious surfaces such as roofs, parking 
lots, roads and sidewalks is warmed by these surfaces.  When this runoff enters streams, the stream temperature is 
elevated.  A second cause of thermal pollution is the loss of riparian buffer areas along streams.  Good buffers shade 
the stream from direct sunlight, thereby maintaining cooler water temperatures.  A third source of thermal pollution 
is the discharge of warm water from various industrial sources. Increased stream temperatures affect aquatic 
organisms in several ways.  First, the increased temperature itself can adversely affect forms of aquatic organisms 
that are sensitive to changes in temperature. One example is trout which are adversely affected by warm water 
temperatures.  Additionally, dissolved oxygen levels decrease as water temperatures increase, lessening the amount 
of oxygen available to aquatic organisms.   
 
 
Other Pollutants 
 
In addition to the pollutants discussed above, there is a wide variety of pollutants that are delivered to streams from 
various sources.  Any chemical or substance that is deposited on the land surface is likely to find its way into a 
stream.  Common examples are:   
   

- Heavy metals such as lead, zinc and copper   
- Detergents and other cleaning compounds  
- Petroleum compounds such as gasoline and engine oils 
- Auto fluids such as coolants, transmission and power steering fluids 
- Pesticides and herbicides from both agriculture and home use 
- De-icing compounds such as road salts and chemicals 
- Organic materials such as leaves and grass clippings 
- Other pollutants purposely or accidentally released to 
   storm sewers or streams 

 
3.0 WATER QUALITY STANDARDS OVERVIEW: 

 
The Pennsylvania State Code Chapter 93 details the protection of 
water quality in surface water throughout the Commonwealth.  
These standards are based upon designated uses for each stream 
section, providing guidance to the protection of these uses.  
Designated uses can be for any of the following:  Aquatic Life, 
Water Supply, Recreation and Fish Consumption, and Special 
Protection.  This report focuses on uses for Aquatic Life and 
Special Protection.  
 
Aquatic Life 

 
A Stream is designated as a Cold Water Fishery or Warm Water 
Fishery when describing the aquatic organisms that find habitat in 
its waters.  As defined in Chapter 93, a Cold Water Fishery (CWF) 
is a stream or a section of a stream that supports life of fish, flora, 
and fauna of a cold water habitat.  Some waterways are protected 
by canopy, providing shade in the summer months, thus helping to 



      Figure 3.1  Designated Uses of Dauphin County Streams  

keep the water temperature cooler for trout, among other organisms that can only survive in cool temperatures.  A 
designation of Warm Water Fishery (WWF) supports species indigenous to warm water habitat.  Other designations 
given for the protection of aquatic life are Migratory Fishes (MF) and Trout Stocked Fisheries (TSF).  To be 
considered a Migratory Fishes, the stream section must maintain quality to support those fish species that move to 
and from flowing waterways to complete their life cycle in other waters.  Trout Stocked Fisheries are streams that 
can support stocked trout from February 15 to July 31, and thereafter maintain quality of a Warm Water Fishery.   
 
Special Protection 
 
Special Protection streams fall into the category of either 
High Quality (HQ) or Exceptional Value (EV).  These 
categories of streams are designated as special protection 
waters because they represent the highest quality of 
waters in the Commonwealth and merit special 
protection.  A High Quality waterway meets the 
requirements for a chemistry assessment of multiple 
parameters, such as temperature, dissolved oxygen and 
pH, among others, or qualifies as High Quality based on 
the results of a biological assessment.  Exceptional Value 
streams must meet more stringent requirements.   
 
There are four special protection streams in Dauphin 
County.  Rattling Creek, a tributary to Wiconisco Creek 
is designated as Exceptional Value on its East and West 
branches.   Clark Creek is designated as a High Quality 
Stream.  Stony Creek, from its source to Ellendale is 
designated as a High Quality stream.  A section of 
Conley Run is designated HQ. 
 
Total Maximum Daily Loads 
 
Total Maximum Daily Load’s (TMDL) are assigned to 
streams, allocating the amount of pollutant loads that can 
enter. Through modeling, an instream numeric endpoint 
represents the water quality goal that is to be achieved by 
implementing load reductions over time.  Goals are 
represented in lbs/day, as well as annual totals for the 
specified pollutant.  Currently, there are TMDL’s set for 
the following watersheds within Dauphin County:   
 
 - Bear Creek    - Paxton Creek 
 - Conewago Creek  - Unnamed tributary to Bow Creek 
 - Little Wiconisco Creek - Wiconisco Creek 
 
4.0 MACROINVERTEBRATE ASSESSMENTS: 
 
Given the information on pollutants in Section 2, how do these various sources of stream degradation relate to this 
document?  Macroinvertebrate samples were collected from various sites on the streams throughout Dauphin 
County.  Macroinvertebrates are small organisms such as insects, worms and crustaceans. The total number of 
macroinvertebrates and the different types present, give an indication as to the overall health of a stream.   Just as 
miners used to take canaries into coal mines to warn them of dangerous air conditions, macroinvertebrates can give 
us an idea that there are problems with a stream.   
 



Biological assessments of macroinvertebrates are a good way to determine the general water quality of a stream in an 
inexpensive manner.  By identifying the types and numbers of macroinvertebrates, a water quality rating can be 
given to the stream. This is possible because different species have differing tolerances to water pollution.  For 
example, mayflies, stoneflies, and caddisflies do not survive well in polluted water while leeches, midges, and 
worms are tolerant to pollution.  The various sources of degradation will adversely impact streams.  It is the adverse 
impact that is reflected in the macroinvertebrate sample, not necessarily the specific cause itself.  Where a sample 
does indicate degraded stream health, the specific cause will need to be determined.  As discussed in Section 3, some 
streams in Dauphin County have had the general causes of degradation identified through DEP assessments. 
 
It is also important to consider the interconnection of an ecosystem when determining the health of a stream. Stream 
degradation reflected in the macroinvertebrates does not affect only the macroinvertebrates. Macroinvertebrates 
feeding on microorganisms found on rocks, sediment, and submerged vegetation are the source of nourishment for 
fish and other aquatic life higher in the food chain.  Changes in the number of any of these organisms can be the 
broken link of a stream ecosystem’s health and productivity.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 

Figure 5.1  Dauphin County Stream Assessment Sample Sites 



A pollution sensitive stonefly 

A  pollution sensitive mayfly 

 
Good (63-100):  Optimal site with a balanced community of pollution sensitive and tolerant organisms. 
 
Fair (50-62):  Significant decrease in pollution-sensitive species, unbalanced site with sub-optimal habitat. 
 
Poor (0-49):  Degraded site dominated by tolerant organisms.  Site is not attaining aquatic life use. 
 

 
 
5.0 MONITORING METHODS: 
 
5.1 BIOLOGICAL 
 
Streams sampled in this assessment were evaluated using the aquatic macroinvertebrate community present at each 
monitoring site.  As mentioned, aquatic macroinvertebrate communities such as aquatic insects, crustaceans, leeches, 
worms, and snails make ideal indicators of stream health because they respond to common environmental stressors.   
Macroinvertebrate organisms provide an efficient means of characterizing comprehensive stream health, which can 
indicate previous impacts due to varying stressors over time.   
 

In order to provide a comprehensive evaluation throughout Dauphin 
County, a careful examination of each watershed was conducted and 101 
sites were determined.  Generally, major streams were sampled every 3-7 
miles along their length and small streams with a drainage area of 
approximately 2.5 mi2 or larger were sampled.  The sites were sampled on a 
five-year rotation schedule; meaning that approximately 20 sites were 
sampled each year with each individual site sampled every fifth year.  Each 
site within a given watershed was sampled during the same year to monitor 
trends and compare results.  Figure 5.1 above, shows the distribution of   
sites sampled each year, shown with a different color for each year. 
 

Sample collection and processing of these studies were as follows. 
Samples were taken between February and April depending on flow 
conditions.  At each site, six samples were taken in riffle areas along 
a 100-m stretch.  The material gathered from these six efforts was 
then combined in the field, coarse material washed and removed, and 
the remaining material preserved with 95% ethanol.  Appendix I. 
details the rest of the sampling process, including the sub-sampling 
methods before macroinvertebrate identification. 
 
After performing a set of calculations on the macroinvertebrate 
community found at each sampling station, a standardized value was given as a health score, called the Index of 
Biotic Integrity (IBI).  A full description of the analyses used to create an IBI can be found in Appendix II of this 
report.  To summarize this process, six calculations were combined to form the IBI.   These calculations each look at 
different strengths found in a given sample, whether it is diverse, the number of sensitive types, the pollution 
tolerance of each type, and so on.  When all calculations were completed, each site was assigned a category of health 
as shown below.  See Appendix II-III for a more detailed discussion of the basis for these categories. 
 

 
 
 
 
 

 
 
 
 
The specific sample results are discussed in Section 7.  Please note that the classifications of “good”, “fair”, “poor”, 
are based on DEP’s ICE Protocol, which is discussed further in Appendix III.  When evaluating data derived from 
macroinvertebrate samples it is critical that the information be considered carefully.  It is important to understand 
what the data is and what it is not.  It is a general indicator of stream health.  It is not evidence of a specific pollutant 
or source of pollutants.   



Figure 5.2  Study Area Location 

5.2    PYSICAL HABITAT 
  
Physical habitat related to the stream section and its surrounding drainage area plays a significant role in the quality 
of life for aquatic organisms.  To monitor habitat, DEP’s ICE Protocol provides a habitat assessment form which 
measures 12 characteristics of habitat on a scale of 0-20.  These measures include:  
  
 - Instream Cover for fish - Bank Condition  - Embeddedness: % silt covering rocks 
 - Depth Regime  - Channel Alteration  - Sediment Deposition 
 - Frequency of Riffles  - Channel Flow    - Epifaunal Substrate:  Life on stream bottoms 
 - Bank Vegetation   - Grazing Pressure  - Riparian Vegetation Width 
 
Documenting these conditions may show changes over time, which can drastically affect macroinvertebrates.  For 
example, increased sediment deposition may show impacts to macroinvertebrates that depend on gravel stream beds 
to cling to.  It is important to identify these changes as this can provide information useful on impacts to the 
macroinvertebrate community and provide clues as to the source of the degradation. 
 
Also important when considering the physical habitat of a stream is the local geology.  Geologic information is 
documented in each watershed. For example, Limestone can provide buffering for streams, protecting them from 
increased acidity.   This also influences habitat for communities of macroinvertebrates.  Some types of 
macroinvertebrates do not do well in limestone streams, even if the stream is healthy.  As these samples can be 
different from those found in non-limestone areas, this must be considered when assessing stream health. Stream 
gradient and watershed size are also important to consider when looking at the physical characteristics of a stream.  

The higher the gradient, the faster the 
current and usually less human impact.  
Likewise, watersheds covering a larger 
area have more tributaries influencing 
water quality. 
 
6.0 STUDY AREA 
OVERVIEW: 
 
The sites considered in this study were 
all located within Dauphin County, see 
Figure 5.2.  The western shoreline of the 
Susquehanna River is the western 
boundary of Dauphin County.   
Mahantango Creek and Conewago are 
the northern and southern boundaries, 
respectively.  The eastern boundary is 
Schuylkill and Lebanon Counties. 
 
Dauphin County is made up of a range 
of land uses.  Northern areas of the 
county are predominantly rural, 
agricultural areas.  The central area of 
Dauphin County is rural in character but 
is largely forested with minor 
agricultural and rural development.  
Much of the forested land in this area is 
public land.   

 



In southern Dauphin County, the land use is a mix of highly urbanized, suburban and rural areas.  Development in 
this area has been rapid in the past decade.  The southernmost area of Dauphin County is primarily a rural 
agricultural area, with some suburban uses.  Development in this area, while not as rapid elsewhere in the southern 
region, has been occurring. 
 
Geologically, the vast majority of the county is comprised of non-limestone formations.   In southern Dauphin 
County there are areas where limestone geology is present.  These areas are located in bands running east to west 
from the southern Harrisburg area to the Hershey area. 
 
The topography varies significantly by watershed.  Some watersheds are narrow with step sides others are relatively 
flat to gently sloping on valley floors.  The topography for each watershed is discussed later under each watershed 
analysis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


