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Purpose of this Study 

 

The Upper Raritan Watershed Association (URWA) has been monitoring local streams and waterways for 

over 10 years.  This program not only serves to educate the community, but also gathers valuable, 

usable data about surface water quality and overall watershed health. 

 

Every spring, URWA staff and trained volunteers collect data from an ever-growing suite of sample sites 

along Rockaway Creek, Peapack Brook and the North Branch of the Raritan River.  In 2009, the collection 

included 16 samples from Rockaway Creek, 6 samples from Peapack Brook and 6 samples from the 

North Branch Raritan. 

 

Habitat and biological data collected annually ƛǎ ŀŘŘŜŘ ǘƻ ¦w²!Ωǎ ƎǊƻǿƛƴƎ Řŀǘŀ ŀǊŎƘƛǾŜǎ.  It is submitted 

to the New Jersey Department of Environmental Protection (NJDEP), and is available ƻƴ ¦w²!Ωǎ ǿŜōǎƛǘŜ 

(www.urwa.org).  Stream monitoring data allows us to: 

 

¶ Screen for impaired water bodies 

¶ Identify the source and severity of impairment 

¶ Observe the effectiveness of restoration efforts 

¶ Detect trends in water quality over time caused by changes in land use 

¶ Characterize regional biota characteristics 

 

Analyzed data can be used to promote conservation activities throughout the region including:  

 

¶ The preparation of municipal master plans and resource protection zoning 

¶ land use planning decisions 

¶ Policy-making at the state, county or local level 

¶ Prioritization of pollution control measures 

¶ Determining recreational uses of water bodies and surrounding habitats 

¶ Education in local school systems 

¶ citizen stewardship projects 

 

Partners Involved 

 

Funding for ¦w²!Ωǎ ǎǘǊŜŀƳ ƳƻƴƛǘƻǊƛƴƎ ǇǊƻƎǊŀƳ ƛǎ provided by membership and voluntary donations as 

well as project-focused grants.  Merck, New Jersey Water Supply Authority and the Peapack/Gladstone 

Environmental Commission are all long-time supporters oŦ ¦w²!Ωǎ {ǘǊŜŀƳ aƻƴƛǘƻǊƛƴƎ tǊƻƎǊŀƳΦ 

 URWA has a strong corps of stream monitoring volunteers that continues to grow each year.  Sample 

collection is also performed by URWA Staff and Americorps NJ Watershed Ambassadors, trained 

annually by the NJDEP. 

 

 

http://www.urwa.org/
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Methods Used 

 

Visual and biological stream assessments are performed annually between June 15th and 30th.  By using 

the same sampling window each year, the information gathered can be easily compared to archived 

data.  Sample locations have been chosen so that they are suitable to use with the U.S. Environmental 

tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅΩǎ wŀǇƛŘ .ƛƻŀǎǎŜǎǎƳŜƴǘ ǇǊƻǘƻŎol1.  The protocol URWA uses is briefly described below. 

 

By taking certain measurements, volunteers calculate stream flow, and complete a habitat assessment 

form, which characterizes the health of the riparian environment.  To collect a biological sample, 

volunteers use a D-Frame kick net to ǇŜǊŦƻǊƳ ŀ άƪƛŎƪέ ƛƴ ǘƘŜ ǎǘǊŜŀƳΣ ŘƛǎǘǳǊōƛƴƎ ǘƘŜ ōŜƴǘƘƛŎ Ƙŀōƛǘŀǘ ƛƴ ŀ 

particular riffle so that all cobble, sand and debris flow into the net.  Once completed, volunteers sort 

through the collected debris, removing all benthic macroinvertebrates and preserving them in a jar of 

ethyl alcohol.  These jars are clearly labeled using sample site ID numbers, and are sent to a certified 

laboratory to identify all macroinvertebrates collected down to the species level.  Analysis by an 

ƛƴŘŜǇŜƴŘŜƴǘ ƭŀō ŀǎǎǳǊŜǎ ǘƘŀǘ ¦w²!Ωǎ Řŀǘŀ ƛǎ ƻŦ ǘƘŜ ƘƛƎƘŜǎǘ ǉǳŀƭƛǘȅΣ ŀƭƭƻǿƛƴƎ ƛǘ ǘƻ ōŜ ǳǎŜŘ ōȅ ŀƎŜƴŎƛŜǎ 

with even the most stringent data quality requirements. 

 

Quality Control Measures 

 

In order to assure that our methods are up to date, URWA annually submits a Quality Assurance Project 

Plan to the NJDEP Division of Watershed Protection for review and approval.  Before the monitoring 

season, all monitoring equipment is inventoried, calibrated and replaced if necessary. 

 

Each spring, URWA staff and an Americorps Ambassador hold a stream monitoring training that is open 

to new and returning volunteers.  This training reviews the purpose and protocol of stream monitoring, 

including biological sampling and habitat assessment procedures, and assures the standardization of 

sample and data collection. 

 

URWA has GPS points recorded for each sample site, verbal descriptions of collection (riffle) areas and 

photographic records which are available to all volunteers.  This further assures that comparable data is 

gŀǘƘŜǊŜŘ ŦǊƻƳ ƻƴŜ ȅŜŀǊ ǘƻ ǘƘŜ ƴŜȄǘΦ  Dt{ Ǉƻƛƴǘǎ ŀƴŘ ǎƛǘŜ ŘŜǎŎǊƛǇǘƛƻƴǎ ŀǊŜ ŀǾŀƛƭŀōƭŜ ƻƴ ¦w²!Ωǎ ǿŜōǎƛǘŜ 

at www.urwa.org.  

 

 

 

 

 

 

 

 

 

 

http://www.urwa.org/
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2009 Stream Data 
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> 21 (max 30)  Non-Impaired 
14-21   Moderately Impaired 
< 14   Severely Impaired 
 
Metric scores are calculated by adding individual 
scores from the following1*: 
 
1. Number of Taxa  
2. EPT (Orders Ephemeroptera, Plecoptera, and 
Trichoptera) Index  
3. Percent Dominant Taxa  
4. Ratio of EPT/Chironomidae  
5. Modified Hilsenhoff Biotic Index (HBI)  
 
*more information can be found in Appendix C 
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Conclusions and Recommendations 

 

 WǳƴŜ ƻŦ нллф ǇǊƻǾŜŘ ǘƻ ōŜ ƻƴŜ ƻŦ ǘƘŜ ǊŀƛƴƛŜǎǘ WǳƴŜΩǎ ƻƴ record, with the total rainfall in northern New 

Jersey reaching 7.54 inches, 175% of the average 4.31 inches3.  During a season of uncharacteristic 

weather, it is expected that the stream data gathered will be affected by the difference in environment, 

slightly skewing results.   An excess of precipitation is expected to impact stream quality in a number of 

ways.  Increased stormwater run-off from impervious surfaces like roads, parking lots, sidewalks and 

roofs, as well as from residential lawns, increases the amount of non-point source pollution that reaches 

the streams.  This pollution includes chemicals such as fertilizers, household pesticides and cleaners, 

road salt, sediment and litter.  Run-off from agricultural land allows more potent fertilizers and 

pesticides to flow freely into waterways, and loose soil from farms and construction sites becomes more 

mobile as well.   

 

Erosion is a concern when stream banks fill to capacity and as stream flow significantly increases, 

allowing the water to wear away stream banks and flood riparian areas.  A more intense flow of water 

through stream corridors can displace populations of benthic macroinvertebrates and their food 

sources, accounting for the empty nets that stream monitors find when attempting to sample before the 

stream can recover.  The groups of macroinvertebrates that are the most sensitive to perturbation 

include those that are specialized in their feeding habits, including the scrapers, piercers, and shredders 

represented by Orders Ephemeroptera, Plecoptera, and Trichoptera (EPT).  Very often, a stream that 

suffers from heavy disruption will be dominated by the generalist macroinvertebrates that are open to 

scavenging and filtering for nutrients.  These groups include Midge Fly Larvae and Side-swimmers, both 

of whom have a low metric rating due to their ability to withstand habitat degradation from disruption 

and/or pollution. 

 

¦w²!Ωǎ ǎtream monitoring protocol calls for volunteers to wait a minimum of 2 days after a storm 

event before taking a biological sample, but also requires that all samples be taken within a 2-week 

window, between June 15 and 30th.  Constant rainfall makes sampling difficult for stream monitoring 

volunteers, as it becomes increasingly difficult to abide by the 2-day recovery and to stay within the 14-

day sampling window.  It was for this reason that URWA extended its sampling window an additional 

week in 2009, a compromise that allowed for a more complete set of data to be gathered, albeit slightly 

outside of protocol. 

 

Most sample sites have experienced relatively stable water quality from year to year, meaning that the 

overall health of these subwatersheds remain non-ƛƳǇŀƛǊŜŘΦ   ¢ǊŜƴŘǎ ƛƴ ¦w²!Ωǎ ǎǘǊŜŀƳ Řŀǘŀ ǎƘƻǿ ǘƘŀǘ 

while a stream site may exhibit a slight decrease in health one year, the stream is able to recover by the 

ƴŜȄǘ ȅŜŀǊΩǎ ǎŀƳǇƭƛƴƎ ǿƛƴŘƻǿΦ  ¢Ƙƛǎ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ƭƻŎŀƭ ƭŀƴŘƻwners are following best management 

practices to protect water quality: keeping riparian areas intact, using low amounts of or refraining 

altogether from the use of harsh chemicals on the land, etc.  In many cases, a decrease in stream quality 

can be attributed to a temporary disruption of habitat, such as a construction project upstream from the 

sample site or a substantial storm event.  Once this disruption subsides, the environment is allowed to 

return to a healthy state and stream quality improves.  There were a number of stream samples whose 

2009 biological data results suggest a brief change in water quality, and whose biological data we will 
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closely monitor next year.  The data gathered from these sample locations are described in more detail 

below (please visit www.urwa.org for more information on the location of these sample sites). 

 

Areas Experiencing Degradation in Stream Health 

 

¶ Rockaway Creek Site 1 (RC01), an unnamed tributary north of Farmersville Road, is located 

in Tewksbury Township.  The site is located on Sutton farm at the edge of a cow pasture.  

This tributary is in the headwaters of the North Branch of the Rockaway Creek, and the site 

assesses the impacts of large lot residential development and agricultural land use on water 

quality.  The stream sample gathered in 2009 showed a lower percentage of EPT than was 

found in 2008.  The actual number of families in these orders went from 11 to 2, and the 

dominant family changed from stoneflies (very sensitive) to side-swimmers (tolerant to 

disruption).  The changes in sample composition from 2008 to 2009 caused the score of this 

site to fall from 30 to 15, and it is now rated as moderately impaired.   

 

¶ Peapack Brook Site 3 (PB03) is located at Fox Chase Road in Chester Township.  The sample 

site is located downstream of the bridge on Fox Chase Road. Sampling monitors the effect of 

local pastures and recreational areas on water quality.  The stream sample gathered in 2009 

showed a change in dominant family from caddisflies (very sensitive) to midge fly larva 

(disruption tolerant).  The EPT percentage went down from 70% in 2007 to just 35% in 2009. 

 

¶ Peapack Brook Site 7 (PB07) is located at the Peapack Train Station.  This site is located 

downstream of the bridge near a large willow tree. The site assesses the effects of the town 

on water quality before the influence of the Department of Public Works facility.  Changes 

ƛƴŘƛŎŀǘŜŘ ōȅ нллфΩǎ ǎŀƳǇƭŜ included a decrease in EPT composition from 71% in 2008 to 

33% in 2009.  The dominant family changed from mayflies (sensitive) in 2008 to Midge Fly 

Larva (disruption tolerant) in 2009. 

 

While the quality of these sites did decrease in 2009, none of them are currently rated low enough to 

necessitate additional testing.  Our conclusion for 2009 is that the increased non-point source pollution 

and stream flow caused by excess storm water run-off was enough to degrade the habitat and displace 

the higher scoring, more sensitive groups of benthic macroinvertebrates.  With greater-than-normal 

ŀƳƻǳƴǘǎ ƻŦ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ŘǳǊƛƴƎ нллфΩǎ ǘƘǊŜŜ-week sampling window, it can be assumed that two days 

was not sufficient recovery time for these segments of stream to fully heal.  If the weather conditions 

improve foǊ ¦w²!Ωǎ нлмл ǎǘǊŜŀƳ ǎŀƳǇƭƛƴƎ ŀƴŘ ǘƘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǊŀǘƛƴƎǎ Řƻ ƴƻǘ ƛƳǇǊƻǾŜΣ ƛǘ ǿƛƭƭ ōŜ ŀƴ 

indication that further steps need to be taken.  In the event that they continue to rate poorly or if their 

quality drops even further, URWA will assess these sites for chemical impairment (nitrites, coli form, etc) 

to investigate the cause of the impairment and to determine the best method(s) of remediation. 

 

 

 

 

http://www.urwa.org/
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Areas Showing Improvement in Stream Health 

 

¶ North Branch of the Raritan Site 6 (NB06), Far Hills at Natirar is located approximately ¼ 

mile downstream from Ravine Lake on Lake Road. The sampling riffle is upstream from the 

carriage road bridge at the bend in the river and is downstream of the dam and pump 

house. The site assesses impacts from the dam.  Changes in sample composition for this site 

ƛƴŎƭǳŘŜŘ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ƴǳƳōŜǊ ŀƴŘ ŘƛǾŜǊǎƛǘȅ ƻŦ ƳŀŎǊƻƛƴǾŜǊǘŜōǊŀǘŜǎΣ ŀǎ нллуΩǎ ǎŀƳǇƭŜ ŦƻǳƴŘ 

ƻƴƭȅ мл ŘƛŦŦŜǊŜƴǘ ŦŀƳƛƭƛŜǎΣ ōǳǘ нллфΩǎ ǎŀƳǇƭŜ ŦƻǳƴŘ мрΦ  While the dominant families for 

both years were pollution tolerant (Side-swimmers in 2008 and Midge Fly Larva in 2009), the 

percentage of dominant family decreased from 51% to 27%.  This proves that a greater 

diversity of biota was found in this riffle habitat, and in greater numbers than a year before, 

where the sample was overwhelmingly dominated by a single family. 

 

¶ Rockaway Creek Site 13 (RC13) is located south of Main Street in Lebanon Borough.  Near 

the Readington-Lebanon Sewer Authority, the site is immediately downstream of the 

intersection with a dirt access road found beyond the yellow gate adjacent to the driveway. 

This sampling site will assess the impact of residential, manufacturing, and commercial land 

uses on water quality. This site is located just upstream from a high density housing 

development and sewer treatment plant and represents the health of the SBRC prior to the 

impact of this project.  While the EPT percentage and dominant family stayed the same, the 

improvement in 2009 is found in the higher Taxa richness as compared to 2008 (8 families in 

2008, 13 in 2009).  This means that one year later, a greater diversity of macroinvertebrates 

was supported in this riffle habitat. 

 

¶ Rockaway Creek Site 09 (RC09) is an unnamed tributary in Whitehouse Station (Readington 

Township).  This sampling site, located on the Merck property east of Route 523, assesses 

the impact of agricultural, commercial, and residential land uses on water quality prior to 

ǘƘŜ ǘǊƛōǳǘŀǊȅΩǎ ŎƻƴŦƭǳŜƴŎŜ ǿƛǘƘ ǘƘŜ bƻǊǘƘ .ǊŀƴŎƘ ƻŦ ǘƘŜ wƻŎƪŀǿŀȅ /ǊŜŜƪΦ  This site also 

showed the same dominant family, riffle beetle, from 2008 to 2009.  The improvement was 

shown in the number of EPT families found in the sample, which increased from 2 in 2008 to 

7 in 2009.  The percentage of the total sample that these families accounted for also 

increased from 23% in 2008 to 32% in 2009. 

 

Objectives for 2010 

 

URWA will continue to monitor stream sample sites along the Peapack Brook, Rockaway Creek and 

North Branch of the Raritan River in 2010, to assure a continuation of quality data to represent stream 

and overall watershed health.  In addition to these waterways, URWA intends to expand its stream 

monitoring efforts to four sample sites along the Lamington River.  The data gathered from the 

Lamington River in 2010 will serve as a baseline study, and will allow URWA to incorporate this 

subwatershed into its stream monitoring program.  
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Ultimately, URWA hopes to gather annual data from at least one sample site in each of the (#) 

subwatersheds within the Upper Raritan River basin.  This will require additional community 

involvement; new volunteers from local schools, community groups, environmental commissions and 

individuals in each community will continue to be recruited until URWA reaches that goal.  With the 

establishment of a Citizen Water Quality Monitoring Network, a yearly snapshot of each subwatershedΩǎ 

health will allow residents, conservation groups and governmental organizations to monitor the state of 

the Upper Raritan Watershed as a whole. 

 

Appendices  

 

Appendix A:  Stream Data: Biological Metric Scores 1999-2009 

 

Key     

RC: Rockaway Creek 

PB: Peapack Brook 

NB: North Branch Raritan River 

Site/Yr 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Mean Std Dev 

RC01 21 24 30 30 27 27 24 30 30 30 15 26.18 4.63 

RC02 30 30 30 24 30 30 21 30 30 24 30 28.09 3.20 

RC04 30 30 30 30 24 30     30   30 29.25 1.98 

RC05 30 21 30 30 21 24 30 30 30 27 30 27.55 3.58 

RC06 30 21 30 30 24 24 30 27 30 30 30 27.82 3.16 

RC07 30 30 30 30 24 30 30   30 27 30 29.10 1.92 

RC08 12 9 9 12 12 9   18       11.57 2.97 

RC09 24 21 27 24 24 27 21   21 12 27 22.80 4.28 

RC10 30 30 30 30 24 27 30   30 30 30 29.10 1.92 

RC11 30 30 27 30 18 21 27   27 27 30 26.70 3.90 

RC12 27 27 27 27 27 30 24   27 21 27 26.40 2.24 

RC13 30 12 27 27 15 24 24   18 18 24 21.90 5.54 

RC14 27 24 30 27 9 21 30   27 24   24.33 6.07 

RC15 24 18 18 15 15 18   18 27 30   20.33 5.06 

RC16 30 30 24 27 27 27 30 

 

21 30   27.33 2.98 

PB03       30 30       30   21 27.75 3.90 

PB05       30 30       30 30 27 29.40 1.20 

PB07       27 27       30 30 21 27.00 3.29 

PB08       24 24       30 30 30 27.60 2.94 

NB01       12 18       30   30 22.50 7.79 

NB02       27 18       30 30 27 26.40 4.41 

NB03       21 21       27 27 27 24.60 2.94 

NB06         9       18 12 18 14.25 3.90 

NB10         27       24 27 30 27.00 2.12 

NB14         30       30 27 30 29.25 1.30 
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Appendix B:  Metric Score Calculation1 

1. Number of Taxa: The number of families identified in the subsample.  

The Taxa richness is the number of different types (in this case family) of animals in the collection and 

ǎƘƻǿǎ ōƛƻŘƛǾŜǊǎƛǘȅΦ ¢ŀȄŀ ƳŜŀƴǎ άƎǊƻǳǇǎέ ŀƴŘ Ŏŀƴ ǊŜŦŜǊ ǘƻ ŀƴȅ ƭŜǾŜƭ ƻŦ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ όƪƛƴƎŘƻƳΣ ǇƘȅƭǳƳΣ 

class, order, family, genus, and species). A higher number indicates more diverse and stable habitat and 

food resources.  

 

2. EPT Index: Total number of individuals for Orders Ephemeroptera, Plecoptera, and Trichoptera.  

The EPT Index summarizes the richness in groups that are particularly pollution sensitive 

(Ephemeroptera / mayflies; Plecoptera / stoneflies; Tricoptera / caddisflies). This metric may be 

particularly useful for indicating nutrient enrichment in small streams.  

 

3. Percent Dominant Taxa: The highest number of individuals for a given family divided by the total 

number of individuals in the subsample.  The Percent Contribution of Dominant Family reveals an 

overabundance of one group and little diversity in the community. Characteristics of the dominant 

group can indicate the problem (e.g., only one habitat type present, little dissolved oxygen, high 

nutrients or presence of a particular toxin which does not affect the dominant group). A high number 

indicates environmental stress.  

 

4. Ratio of EPT to Chironomid: Total number of individuals for Orders Ephemeroptera, Plecoptera, and 

Trichoptera divided by the total number of Chironomidae. The Ratio of EPT and Chironomidae 

abundance shows the number of individuals from very sensitive families (Ephemeroptera / mayflies; 

Plecoptera / stoneflies; Tricoptera / caddisflies) compared to pollution tolerant midges or gnats 

(Chrinomidae). The higher ratio indicates low levels of heavy metals (e.g., copper, mercury, aluminum), 

higher dissolved oxygen, and lower nutrients.  

 

5. Modified Hilsenhoff Biotic Index (HBI): Summation of the tolerance value (number in parentheses 

next to each family on the Benthic Macroinvertebrate Bench Sheet) times the number of individuals for 

a specific family divided by the total count of individuals for families with a tolerance value. The 

equation is FBI = sum of [(xi x ti) / n] where xi = number of individuals within a taxon; ti = tolerance value 

of that taxon and n = total number of organisms in the sample.  

 

Example:  Belostomatidae   (no value)  21 individuals  

Baetidae    (4)   10 individuals  

Chironomidae (blood red) (8)   40 individuals  

 

(4x10) + (8x40) / (10 + 40) = (40+320) / 50= 7.2 Family Level HBI score  

 

The HBI is a rating for tolerance to organic pollutants (nutrients / fertilizers), but may also indicate toxic 

pollutants (e.g., heavy metals, pesticides). Pollution tolerant organisms have higher scores.  
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