
Strawbridge Lake Watershed 
Stormwater Best Management Practices Evaluation 

 
 
Monitoring Network Design and Rationale 
 
Sampling Locations:  Attachment A provides a detailed map showing the approximate location 
of sampling locations 1-6.  Location 1 can be found on Hooten Creek just upstream of the Upper 
Basin (39°57.336′ N, 74°56.768′ W), and Location 2 can be found on the North Branch 
Pennsauken Creek just upstream of the Lower Basin (39°57.116′ N, 74°58.020′ W).  Location 3 
is at the outlet weir of the Upper Basin (39°57.092′ N, 74°57.214′ W); Location 4 is at the outlet 
weir of the Middle Basin (39°56.934′ N, 74°57.562′ W), and Location 5 is at the outlet weir of 
the Lower Basin (39°57.118′ N, 74°58.099′ W).  Location 6 is immediately downstream of the 
Kings Highway crossing of Pennsauken Creek (coordinates to be determined). 
 
Temporal and Spatial Aspects:   
Surface Water Sampling 
Surface water quality samples will be collected from sampling locations 1-5 once every two 
weeks from May 2005 through September 2005 following 48 hours of no precipitation.   Surface 
water sampling will be conducted so that the samples are representative of the cross section of 
the stream.  A single grab sample will be collected at all locations with a stream width of six feet 
or less (i.e., at the outlet weir of each of the basins).  At stream locations with a width greater 
than six feet, three subsurface grab samples will be collected at equidistant points across the 
stream.  These grab samples then will be composited in a larger volume container from which 
the desired volume will be transferred to the sample bottles.    A dedicated large volume 
container will be assigned to each sample location.  Prior to each sampling event, the large 
volume containers will be decontaminated using the following procedures:  1) distilled/deionized 
water rinse, 2) non-phosphate detergent wash, 3) distilled/deionized water rinse, 4) air dry, and 
5) distilled/deionized water rinse.    
 
Soil Sampling 
Soil samples will be collected from the stream bank at least once during the project at each of the 
sampling locations (1-5) in accordance with the sampling procedures outlined in Attachment B 
by the Rutgers Cooperative Research & Extension Soil Testing Laboratory.  If additional funding 
for this project is secured, additional rounds of soil sampling will be conducted during the study 
period. 
 
Biological Sampling 
Samples of the benthic macroinvertebrate community will be collected using a multihabitat 
sampling approach, concentrating on the most productive habitat of the stream (i.e., riffle/run 
areas) plus coarse particulate organic matter (CPOM) or leaf litter.  Benthic macroinvertebrates 
will be collected from Location 1, 2, and 6 once in either early summer (i.e., late June) or late 
summer (i.e., late August) as described in Attachment C. 
 
 
Basis for Sampling Locations:   



Surface water quality sampling will be conducted to assess the tributary inputs of nutrients and 
bacteria to Strawbridge Lake (i.e., Locations 1 and 2), as well as the movement of nutrients and 
bacteria from basin to basin (i.e., Locations 3, 4, and 5) to evaluate the effectiveness of the BMPs 
in improving the quality of water in Strawbridge Lake.  Soil sampling will be conducted 
throughout the study area since NJDEP has suggested that the soils in the watershed have high 
levels of phosphorus.  Biological sampling will be conducted so that the benthic 
macroinvertebrate community upstream (i.e., Locations 1 and 2) and downstream of Strawbridge 
Lake (i.e., Location 6) can be characterized, compared, and evaluated for biological integrity.   
 
Monitoring Parameters 
 
Surface water quality sample collection, as well as in situ measurements of pH, temperature, 
dissolved oxygen, stream width, stream depth, and stream velocity, will be conducted by the 
Rutgers Cooperative Research & Extension Water Resources Program.  Stream width, stream 
depth, and stream velocity will be measured in accordance with the methods outlined in 
Attachment D.  Samples will be analyzed for ammonia-nitrogen, nitrate-nitrogen, nitrite-
nitrogen, total Kjeldahl nitrogen, total phosphorus, dissolved orthophosphate phosphorus, and 
total suspended solids by New Jersey Analytical Laboratories (NJDEP Certified Laboratory 
#11005).   
 
We acknowledge that Rutgers Cooperative Research & Extension is not certified to perform 
testing for pH, temperature, and dissolved oxygen.  These in situ measurements are being taken 
by Rutgers Cooperative Research & Extension for their own research purposes, and these data 
will not be submitted as part of the final report.  Only the data analyzed by the identified NJDEP 
certified laboratory will be submitted as part of this study. 
 
Soil sampling will be conducted by the Rutgers Cooperative Research & Extension Water 
Resources Program in accordance with the methods outlined in Attachment B.  The samples will 
be analyzed for Level 1 Fertility, which includes nutrients (i.e., P, K, Ca, Mg, Cu, Mn, Zn, B, 
and Fe) and pH, by the Rutgers Cooperative Research & Extension Soil Testing Laboratory. 
 
Biological sampling will include benthic macroinvertebrate grab type sampling using a Surber 
Square Foot Bottom Sampler, along with the collection of CPOM.  Physicochemical 
measurements will include in situ pH, temperature, dissolved oxygen, stream width, stream 
depth, and stream velocity.  Benthic macroinvertebrate sampling and identification will be 
conducted by Rutgers Cooperative Research & Extension Water Resources Program.  The Water 
Resources Program will also measure temperature, pH, and dissolved oxygen and will make 
stream width, stream depth, and stream velocity determinations in accordance with the 
procedures specified in Attachment D.   
 
 
 
 
 
 
 



 
 
Schedule* 
 

Task Date 

Submit quality assurance work plan May 2005 

Conduct surface water quality sampling  May 2005 – September 2005 

Conduct soil sampling Once during May 2005 – September 2005

Conduct biological sampling Either Early June 2005 or late August 2005

Submit data and summary report to NJDEP February  2006 
 
* All scheduling is subject to the natural occurrence of appropriate stream flow conditions (i.e., non-flooding conditions). 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT A 
 

Sampling Locations 
Strawbridge Lake Watershed 

Stormwater Best Management Practices Evaluation 
 
 





 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT B 
 

Soil Sampling Procedures 





 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT C 
 

Biological Sampling Procedures and Analysis 
 
 



Biological Sampling Procedures and Analysis 
 

Sampling Procedures: 
Samples will be collected using a multi-habitat sampling approach, concentrating on the most 
productive habitat of the stream (i.e., the riffle/run areas), plus coarse particulate organic matter 
(CPOM) or leaf litter.  This sampling method minimizes habitat or substrate variation between 
sampling sites, and includes all likely functional feeding groups of macroinvertebrates in the 
stream.  Three grab type samples will be collected at each sampling site.  Given the nature of the 
substrate at the sampling sites, a Surber Square Foot Bottom Sampler will be used to collect the 
grab samples.  These samples will be sorted in the field, composited (i.e., the contents from the 
three grab samples from each site will be combined into a single container), and preserved in 
80% ethanol for later subsampling, identification and enumeration. 
 
A composite collection of a variety of CPOM forms (e.g., leaves, needles, twigs, bark, or 
fragments of these) will be collected.  It is difficult to quantify the amount of CPOM to be 
collected in terms of weight or volume, given the variability of its composition.   Collection of 
several handfuls of material is usually adequate, and the material is typically found in 
depositional areas, such as in pools and along snags and undercut banks.  The CPOM sample will 
be processed using a U.S. Standard No. 30 sieve, and added to the composite of the grab samples 
for each site. 
 
A 100-organism subsample of the benthic macroinvertebrate composite sample from each 
sampling site will be taken in the laboratory according to the methods outlined in the Rapid 
Bioassessment Protocol used by the NJDEP Bureau of Freshwater and Biological Monitoring.  
With the exception of chironomids and oligochaetes, benthic macroinvertebrates will be 
identified to genus.  Chironomids will be identified to subfamily as a minimum, and oligochaetes 
will be identified to family as a minimum. 
 
A habitat assessment will be conducted concurrent with the benthic macroinvertebrate sampling 
in accordance with the methods used by the NJDEP Bureau of Freshwater and Biological 
Monitoring.  The measurement of physicochemical parameters will also be conducted concurrent 
with the benthic macroinvertebrate sampling.  Surface water sampling for the measurement of 
pH, temperature, and dissolved oxygen will be conducted on a representative cross section of the 
steam.  At least four subsurface grab samples will be collected across an established transect.  
These grab samples will be composited, and an appropriate volume will be transferred to sample 
bottles for in situ measurement of pH, temperature, and dissolved oxygen.  Stream width, stream 
depth, and stream velocity will be measured in accordance with the methods outlined in 
Attachment D. 
 
Data Analysis: 
The NJDEP Bureau of Freshwater and Biological Monitoring uses several community measures 
of biometrics adapted from the Rapid Bioassessment Protocols to evaluate the biological 
condition of sampling sites within the Ambient Biomonitoring Network in New Jersey.  These 
community measures include taxa richness, EPT index, %EPT, %CDF, and Modified Family 
Biotic Index.  This analysis integrates several community parameters into one easily 
comprehended evaluation of biological integrity referred to as the New Jersey Impairment Score  



Biological Sampling Procedures and Analysis (continued) 
 
(NJIS).  The NJIS has been established for three categories of water quality bioassessment for 
New Jersey streams:  non-impaired, moderately impaired, and severely impaired, and is based on 
comparisons with reference streams and a historical database consisting of 200 benthic 
macroinvertebrate samples collected from New Jersey streams.   
 
To determine the similarity among the sampling sites with respect to species composition, the 
Percentage Similarity Index will be calculated for all pair wise comparisons of the sampling 
sites.  Also, the benthic macroinvertebrates will be separated into the four broad functional 
feeding groups to evaluate community structure.  In addition, the Shannon diversity index will be 
calculated to evaluate community structure. 
 
Other metrics may be utilized.  If the above metrics are not utilized, or if different metrics or 
indices are used, these changes will be discussed with NJDEP for approval.  In addition, the 
findings from the habitat assessment will be used to interpret survey results and identify obvious 
constraints on the attainable biological potential of the site.   
 
The final report will include a characterization of the aquatic biota, in particular the benthic 
macroinvertebrate community, occurring in the immediate vicinity of the Strawbridge Lake 
Watershed. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT D 
 

Stream Flow Measurement Procedure 
 
 



Stream Flow Measurement Procedure 
 
 
Stream width, depth, velocity, and flow determinations will be made in conformance with the 
following procedures: 
 
 
1.   A measuring tape is extended across the stream, from bank to bank, perpendicular to 

flow.  Meter calibration is checked. 
 
2. Using a Marsh-McBirney, Inc. Model 2000 Flo-Mate Portable Water Flow meter, 

velocity and depth measurements are made at points along the tape.  Normally depth is 
measured using a rod calibrated in tenths of a foot.  In shallow streams, a yardstick may 
be used to measure depth.  Velocities are measured at approximately 0.6 depth (from the 
surface) where depths are less than 2.5 feet and at 0.2 and 0.8 depth (from the surface) in 
areas where the depth exceeds 2.5 feet. 

 
3. The stream cross section is divided into segments with depth and velocity measurements 

made at equal intervals along the cross section.  The number of measurements will vary 
with site conditions and uniformity of stream cross section.  Each cross section is divided 
into equal parts depending upon the total width and uniformity of the section.  At a 
minimum, velocities are taken at quarter points for very narrow sections.  In general, 
velocity and depth measurements are taken every one to five feet.  A minimum of ten 
velocity locations is used whenever possible.  The velocity is determined by direct 
readout from the Marsh-McBirney meter set for 5 second velocity averaging. 

 
4.   Using the field data collected, total flow, average velocity, and average depth can be 

computed.  Individual partial cross-sectional areas are computed for each depth and 
velocity measurement.  The mean velocity of flow in each partial area is computed and 
multiplied by the partial cross-sectional area to produce an incremental flow.  
Incremental flows are summed to calculate the total flow.  The average velocity for the 
stream can be computed by dividing the total flow by the sum of the partial cross-
sectional areas.  The average depth for the stream can be computed by dividing the sum 
of the partial cross-sectional areas by the total width of the stream.  The accuracy of this 
method depends upon a number of factors, which include the uniformity of the steam 
bottom, total width, and the uniformity of the velocity profile. 

 
 


