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2009 Stream Monitoring Results



Purpose of this Study

The Upper Raritan Watershed AssociatfoiR\WAhas been monitoring local streams and waterways for
over 10 years. This program not only serves to educate the community, but also gathers valuable,
usabledata about surface water quality and overall watershed health.

Every spring, URWA staff and traihvolunteers collect data from an evgrowing suite of sample sites
along Rockaway Creek, Peapack BrookthadNorth Branch of the Raritan Rivein 2009 the collection
included 16 samples from Rockaway Creek, 6 samples from Peapack Brook and & $ampline
North Branch Raritan.

Habitat and biological data collectesinuallyhA & | RRSR G2 | w2 ! Q& Itisshdnitedy 3 R
to the New Jersey Department of Environmental ProtecfddDER)RNdis availabl y ! w2 | Q& 4 S
(www.urwa.org. Stream monitoring datallows us to

Screen foimpaired water bodies

Identify the source and severity of impairment

Observe the effectiveness of restoration efforts

Detect trends in water quality over time causeddhanges in land use
Characterize regional biotzharacteristis
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Analyzeddatacan beused to promote conservatioactivitiesthroughout the regiorincluding:

Thepreparation of municipal master plans argsource protectiorzoning
land use planningecisions

Policymaking at thestate, county orlocal level

Prioritization of pollution control measures

Determining recreational uses of water bodies and surrounding habitats
Education in local school systems

citizen stewardship projects
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Partners Involvel

Funding for w2 ! Q& &G NS Y Y 2 prdvided iydngnbeshiBIIdUntxry dodations as
well as projectfocused grants. MerclNew Jersey Water Supply Authority and the Peapack/Gladstone
Environmental Commissiare all longtime supportesof | w2 1 Q&4 { GNBFY a2y A2 NAy3

URWA has a strong corps of stream monitoring volunteers that continues to grow eachSaraple
collection is also performed by URWA Staff andeAcorps NJ Watershed Ambassadors, trained
annually by the NJDEP.


http://www.urwa.org/

Methods Used

Visual and biological stream assessments are performed annually between Juaadl3¢". 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 theuaitable to use witlthe U.S. Environmental
t N2PGSOGA2y ! 3SyOe Qa ol ThapRtocollURWA USESErisfly destibedlNa@vii 2 O

By taking certain measurements, volunteers calculate stream flow, and complete a habitat assessment
form, which characteries the health of the riparian environment.To collect a biological sample,
volunteers e a DFrame kick neto LISNF 2 NY | a1 A01¢é¢ Ay GKS &GNBlYXZ
particular riffle so that all cobble, sand and debris flow into the net. Once completed, volunteers sort
through the collected debris, removing akmthic macroinvertebrates and preserving them in agé

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. Andlysan
AYRSLISYRSYy(dG flFo FaadaNBa GKFaG !''w2! Qa RIEGEFE A& 27
with even the most stringerdata qualityrequirements.

Quiality Control Measures

In order to assure that our methods are up to datlRWAannually submits a Quality Assuran&oject
Plan to theNJDEP Division of Watershed Protectionreview andapproval. Before the monitoring
season, all monitoring equipment is inventoried, calibrated and replaced if necessary.

Each spring, URWA staff aad AmericorpsAmbassadohold 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 sisberetadardization of
sampleand 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
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at www.urwa.org


http://www.urwa.org/

2009 StreanData
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Peapack Brook

Metric Score Key
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25 — <14 Severely Impaired
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Conclusions and Recommendations

WdzyS 2F Hnnd LINROBSR (2 @&&@rdihéhe BtA rainféll $ noitheknyNevS & G Wdz
Jersey reaching 7.54 inches, 175% of the average 4.31 incBesing 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 excesof precipitation is expected to impact stream quality in a number of

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

roofs, as well as from residential lawns, increases the amount ofooart source pollution that reaches

the streams. This pollution includes chemicals suchedsifers, household pesticides and cleaners,

road salt, sediment and litter. Ruoff from agricultural land allows more potent fertilizers and

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

Erosionis a concernwhen stream banksfill 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 pdgions of benthic macroinvertebrateand their food
sources accounting for the emptyatsthat stream monitordind whenattemptingto samplebefore the
stream can recover.The groups of macroinvertebrates that are the most sensitive to perturbation
indude those that are specialized in their feeding habits, inolgithe scrapers, piercers, and shredders
represented by Orders Ephemeroptera, Plecoptera, and Trichoptera (EPT). Very often, a stream that
suffers from heavy disruption will be dominated hetgeneralist macroinvertebrates thate open to
scavenging and filtering for nutrients. These groups include Midge Fly Larvae aisviBideers both

of whom have a low metric rating due to their ability to withstand habitat degradation from disruption
and/or pollution.

1 w2 I @eam @onitoring 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 withireek?2
window, between June 15 and 80 Constant rainfall makes sampling difficult for stream monitoring
volunteers, as ibecomesincreasingly difficulto abide by the Zay recovery and to stay within the 14

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

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 hedth of these subwatersheds remain ndnY LJ- A NB R ® ¢NBYyRa Ay w2l Qa
while a stream site may exhibit a slight decrease in health one year, the stream is able to recover by the
YySEG @SFNR& &l YLX Ay3 6 AYR2whabs are fofolidlg bésdribBafemért G K I G
practices to protect water quality: keeping riparian areas intact, using low amafnts refraining
altogetherfrom the use of harsh chemicals on the land, etc. In many cases, a decrease in stream quality

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

sample siteor a substantial storm eventOnce this disruption subsides, the environment is allowed to

return to a healthy state and stream quality improves. fEh@ere a number of stream samples whose

2009 biological data results suggest a brief changsater quality, and whosebiological datave will
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closelymonitor next year Thedata gathered from theseample locations ardescribed in more detall
below (please visivww.urwa.orgfor more information orthe location of these sample sites).

Areas Experiencing Degradation in Stream Health

1 Rockaway Creek Site(RC01), an unnamed tributarprth of Farmersville Road, is located
in Tewksbury TownshipThe 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 losidential development and agricultural land use on water
quality. The stream sample gathered in 2009 showed a lower percentage ahBRTvas
found in 2008. The actual number of families in these orders went from 11 to 2, and the
dominant family changedrom stoneflies (very sensitive) toside-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.

1 Peapack Brook Site @B03is located at Fox Chase Road in Chester Town3thip.sample
site is located downstream of the bridge on Fox Chase Road. Sampling mithdteffect of
local pastures and recreational areas on water qualitile stream sample gathered in 2009
shoved achange in dominant family fronsaddisfles (very sensitijeto midge fly larva
(disruptiontolerant). The EPpercentagewvent down from 70% in 2007 to just 35% in 2009.

1 Peapack Brook Site TPBO07) is located at the Peapack Train Statidhis site isdcated
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 faciltiganges
AYRAOI 4G4SR 0 @includediaqo@cieasé in ERSmBositionfrom 71% in 2008 to
33% in 2009. Thdominant family changed from ayflies (sensitiviin 2008 to Midge Fly
Larva disruptiontolerant) in 2009.

While the quality of these sites did decrease in 2009, none of them are currently rated low enough to
necesstate additional testing. Our conclusion for 2009 is that the increasedpuimt source pollution

and stream flowcaused by excess storm water raff was enough talegrade the habitat andisplace

the higher scoring, more sensi¢ groups of benthic macinvertebrates With greaterthan-normal
F'Y2dzyGa 27F LINBOA LA (hwedkis@mplindRwdzdwyitcantbe asspfed that kv Ba$s
wasnot sufficient recovery time for these segments of stream to fhal If the weather conditions

improve fdNJ ! w2 ! Q& wWnanmn &aidNBlFY &alFYLEAYy3a YR GKS g GSNJ
indication that further steps need to be takemn the event that they continue to rate poorly or if their

guality drops even furthetJRWA wilhssess these sitesrfchemical impairment (nitritegoli form, etc)

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


http://www.urwa.org/

Areas Showing Improvement in Stream Health

1 North Branch of the Raritan Site GNB06) Far Hillsat Natiraris located approximately ¥
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 assesdmpacts from the dam Changes in sample composition for this site
AyOf dzZRSR +y AYyONBIFaS Ay ydzYoSNI FyR RAGSNEAGE 2
2yte& mn RAFFSNBYyO Tl YA ABhelthe aaninanufanmligge¥a al Y LI S
both years were pollution terant (Sideswimmers 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 sanple wasoverwhelmingly dominatetby a single family.

1 Rockaway Creek Site IRC13}is located south of Main Street in Lebanon Boroubjlear
the Readingtoi_ebanon Sewer Authority, the site is immediately downstream of the
intersection with a dirt acces®ad 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 andsewer treatment plant and represesthe health of the SBRC prior to the
impact of this project.While the EPT percentage and dominant family stayed the same, the
improvement in2009 is found in théigher Taxa richness as compared to 2008 (8 families in
2008, 13 in 2009). This means that one year latgreaterdiversity of macroinvertebrates
was supported in this riffle habitat.

1 Rockaway Creek Site QRCO09) is an unnamed tributary in Whitehouse Station (Readington
Township). This sampling site, db&d on the Merck property east of Route 523, assesses
the impact of agricultural, commercial, and residential land uses on water quality prior to
GKS GNROdzil NBQa O2y Tt dzSyO0S 6A (K ThiKsge als@ NIl K . NJ
showed the same domant 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 fom 23% in 2008 to 32% in 2009.

Objectives for 2010

URWA will continue to monitor strearsamplesites along the Peapack Brook, Rockaway Creek and
North Branch of the Raritan Rivier 2010, to assure a continuation of quality data to represent stream
and overall wateshed health. In addition to these waterwaydRWA intends to expand its stream
monitoring efforts to four sample sites along theéamington River. The data gatheredfrom the
Lamington Rivein 2010 wil serve as a baseline studgnd will allow URWA to incorporate this
subwatershed into its stream monitoring program.



Ultimately, URWA hopes to gather annual data from at least one sample siacim of the (#)

subwatesheds within the Upper Raritan River basin.

This will require additional community

involvement; new volunteers from local schoot®mmunity groupsenvironmental commissionand
individuals in each communityill continue to berecruited until URWA reaabs that goal. With the
establishment of a Citizen Water Quality Monitoring Netwarlearly snapshot of each subtershed? a
healthwill allow residentsconservation groups and governmental organizatimnsionitor the state of
the Upper Raritan \&tershed as a whole

Appendices

AppendixA: Stream DataBiological Metric Score$9992009

Site/Yr | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | Mean | Std Dev
RCO1 21 24 30 30 27 27 24 30 30 30 15 26.18 | 4.63
RCO02 30 30 30 24 30 30 21 30 30 24 30 28.09 | 3.20
RCO04 30 30 30 30 24 30 30 30 29.25 | 1.98
RCO05 30 21 30 30 21 24 30 30 30 27 30 27.55 | 3.58
RCO06 30 21 30 30 24 24 30 27 30 30 30 27.82 | 3.16
RCO7 30 30 30 30 24 30 30 30 27 30 29.10 | 1.92
RCO08 12 9 9 12 12 9 18 11.57 | 2.97
RCO09 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
PBO3 30 30 30 21 27.75 | 3.90
PBO5 30 30 30 30 27 29.40 | 1.20
PBO7 27 27 30 30 21 27.00 | 3.29
PB08 24 24 30 30 30 27.60 | 2.94
NBO1 12 18 30 30 2250 | 7.79
NB02 27 18 30 30 27 26.40 | 4.41
NBO3 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
Key

RC:Rockaway Creek

PB Peapack Brook
NB: North Branch Raritan River




AppendixB: Metric Score Calculatidn

1. Number of TaxaThe 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
d4K26a OA2RAOSNEAGED® ¢FEI YSIya G3aINRdzLJAE | yR OFy N
class, order, family, genus, and species).ghdri number indicates more diverse and stable habitat and

food resources.

2. EPT IndexTotal number of individuals for Orders Ephemeroptera, Plecoptera, and Trichoptera.

The EPT Index summarizes the richness in groups that are particularly polluticitivee
(Ephemeroptera / mayflies; Plecoptera / stoneflies; Tricoptera / caddisflies). This metric may be
particularly useful for indicating nutrient enrichment in small streams.

3. Percent Dominant Taxalhe highest number of individuals for a given iigndivided by the total
number of individuals in the subsampleThe 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.gonly 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:otal number of individualfor Orders Ephemeroptera, Plecoptera, and
Trichoptera divided by the total number of Chironomidaehe Ratio of EPT and Chironomidae
abundanceshows 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 (HBISummation 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 individudbr 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) / B®=Family Level HBI score

The HBI is a rating for tolerance to organic pollutants (nutrients / fertilizetg)may also indicate toxic
pollutants (e.g., heavy metals, pesticides). Pollution tolerant organisms have higher scores.
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