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1. Project Name:   Upper Salem River 
Watershed Restoration Plan 

 
Requested By:   Mike Haberland 

New Jersey Department of Environmental Protection 
(NJDEP) 

 
2. This project has been initiated by the NJDEP to collect data needed to prepare a 

comprehensive watershed restoration plan for the Upper Salem River.   
 
3.  Date Project Requested: December 2005 
 
4. Date Project Initiated:  June 2007 
 
5. Project Officer:  Christopher C. Obropta, Ph.D., P.E. 
     Rutgers Cooperative Extension 
     Water Resources Program  

 
6.  QA Officers:  Katie Buckley 
  Rutgers Cooperative Extension  
  Water Resources Program  
 
7. Project Description: 
 
A. Objective and Scope 
 

Based upon numerous monitoring sources including the NJDEP/USGS water quality 
monitoring network, the Upper Salem River is impaired for phosphorus and aquatic life, and 
listed on Sublist 5 of the New Jersey 2004 Integrated Water Quality Monitoring and Assessment 
Report.  Additionally, a Total Maximum Daily Load (TMDL) for fecal coliform has been 
proposed for 17.9 miles of the Upper Salem River.  This TMDL requires 84% reductions in fecal 
coliform from medium/high density residential, low density/rural residential, commercial, 
industrial, mixed urban/other urban, forest, and agricultural lands.  The goal of this project is to 
improve the water quality of the Salem River by developing a Watershed Restoration Plan that 
achieves the required TMDL reductions.  The study area is 14.6 square miles.  
  
B. Data Usage 
 

The data collected in accordance with this quality assurance project plan will help us 
describe both dry weather and wet weather water quality conditions.  These data will provide the 
information needed to identify and quantify sources of pollution so that appropriate management 
practices can be implemented to minimize these sources.  
 
 
 
 



C. Monitoring Network Design and Rationale 
 
Sampling Locations:  The proposed sampling locations are shown in Attachment A.  Ten 
sampling stations have been proposed throughout the watershed; their state plane coordinates are 
listed in the following table. 
 

Site 
ID Site Description Northing Easting 

S1 Salem River below the Salem River Reservoir 4,383,925.72 478,967.60 

S2 Salem River below Daretown Lake 4,384,809.95 477,666.51 

S3 Salem River and Tributary1 confluence at Commissioner's Pike 4,385,590.11 476,979.31 

S4 Salem River Tributary 1 at Route 40 4,386,261.59 478,347.62 

S5 Salem River Tributary 2 at Davis Road 4,384,726.75 475,213.75 

S6 Salem River Tributary 2 at County 615 4,386,160.75 474,997.11 

S7 Salem River Tributary 3 at Route 40 4,387,527.47 476,323.61 

S8 Salem River below Avis Mill Pond 4,387,349.52 474,804.46 

S9 Salem River below East Lake 4,388,138.02 472,911.20 

S10 Salem River at Woodstown Station, 01482500 4,388,045.10 471,635.57 
 
A WAAS-enabled Garmin Rino 120 GPS (global positioning system) unit will be used to locate 
and identify the sampling locations.  Sampling locations will be marked with stakes and 
surveying tape. 
 
Temporal and Spatial Aspects: 
Biweekly Surface Water Sampling 

Surface water quality samples will be collected from all sampling locations twice a 
month, independent of weather, in June 2007, July 2007, August 2007, September 2007, October 
2007, and November 2007 (12 events). Three additional surface water quality samples will be 
collected from all sampling locations in June 2007, July 2007 and August 2007 for fecal coliform 
and E. coli analyses (Nine additional sampling events).  These nine additional sampling events 
will be independent of precipitation and will allow for a total of five fecal coliform and five E. 
coli analyses at all sampling locations within a 30 day period during the warmer summer months.   
 

All scheduling is subject to the natural occurrence of appropriate stream flow conditions 
(i.e., non-flooding conditions).  In accordance with the Field Sampling Procedures Manual (See 
Section 6.8.1.1, Chapter 6D – page 59 of 188), field personnel will not wade into flowing water 
when the product of depth (in feet) and velocity (in feet per second) equals ten or greater to 
ensure the health and safety of all field personnel.   If the stream flow conditions preclude entry 
into the stream, samples will be collected from the closest bridge crossing to that location or 
from the stream bank.  Flow will have to be estimated or calculated based on the recorded flow 
at the closest USGS gaging station and the drainage area.  
 

Bacteriology samples will be collected directly into a bacteriological sample container in 
accordance with the methods outlined in section 6.8.2.2.7 of the Field Sampling Procedures 



Manual (See Chapter 6D - page 67 of 188).  Composite samples will not be collected for 
bacteriology samples. 
 

For the most part, the Salem River and its tributaries are uniformly mixed which warrants 
grab sampling (See Section 6.8.2.2.3, Chapter 6D-Page 66 of 188 of the Field Sampling 
Procedures Manual).  A single grab sample will be collected at all locations where the stream 
width is six feet or less.  At stream locations with a width greater than six feet, a minimum of 
three subsurface grab samples (i.e., quarter points) will be collected at equidistant points across 
the stream.  The number of individual samples in a composite varies with the width of the stream 
being sampled.  Horizontal intervals will be at least one foot wide (See Section 6.8.2.2.2, 
Chapter 6D – Page 64 of 188 of the Field Sampling Procedures Manual).  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.   
 

Field equipment used for surface water quality sample collection (i.e., bottles and 
buckets) will be decontaminated/cleaned in the laboratory prior to each sampling event.  A 
dedicated large volume container will be assigned to each sample location.  Prior to each 
sampling event, the large volume containers will be decontaminated in the laboratory using the 
following procedures in accordance with the Field Sampling Procedures Manual (See Chapter 
2A – Page 10 of 61): 1) laboratory grade glassware detergent plus tap water wash, 2) generous 
tap water rinse, 3) distilled/deionized water rinse, 4) 10% nitric acid rinse, 5) distilled/deionized 
water rinse.  Note that the samples collected will not be analyzed for metals or organics.  Also, 
field equipment decontamination water will be disposed of in accordance with the laboratory’s 
Standard Operating Procedures and Quality Assurance Manual. 
 
Wet Weather Surface Water Sampling 
 Three wet weather sampling events, at a minimum, will be conducted between June 2007 
and November 2007 at each station.  The wet weather samples for this plan will be in addition to 
the 12 biweekly surface water samples.  Collection of stormwater samples will begin at the onset 
of the storm (i.e., a storm predicted to produce a minimum of ½ inch of precipitation), and an 
attempt will be made to span the course of the event.  By using this method of sampling, the 
samples should accurately reflect loading for the entire event.  A priority will be to acquire first 
flush samples.  Again, flow will be measured along with concentrations to quantify loading for 
selected parameters.  A total of three samples will be obtained between the onset of the storm 
and the time when the flow reaches the pre-storm level, unless impractical, at each station during 
each storm event.  At each station, the samples obtained for the entire event will be flow-weight 
composited to provide one sample from each station, with the exception of fecal coliform and E. 
coli, which will require analysis of each individual grab sample.  Samples will be collected via 
manual grab sampling and not with a composite sampler. 
 
 Rainfall data will be collected from a weather monitoring station (Campbell Scientific) 
installed under a previous 319(h) project in the Upper Cohansey Watershed.  The monitoring 
station is located on Cake Road in Upper Deerfield Township.  Using a log in and protected 
password, the Rutgers Cooperative Extension Water Resources Program will be able to access 
weather data online and in several formats.  Data is recorded every ten minutes and can be 



downloaded as hourly and daily.  Temperature, relative humidity, rainfall, windspeed, solar 
radiation, and evapotranspiration can be recorded from this weather monitoring station. 
 

If three ½ inch storm events are not captured between June - November 2007, the Water 
Resources Program, after consultation with the Department, may have to defer the Wet Weather 
Surface Water Sampling  portion of the Upper Salem study to June – November 2008.  Attempts 
will be made to conduct this portion of the study as early on in the study period as possible. 
 
Biological Sampling 

Samples of the benthic macroinvertebrate community will be collected in accordance 
with the Rapid Bioassessment Protocol (RBP) procedure used by the NJDEP Bureau of 
Freshwater and Biological Monitoring, which is based on USEPA’s Rapid Bioassessment 
Protocols for Use in Streams and Wadeable Rivers (EPA 841-B-99-002 Nov. 1999).  A 
multihabitat sampling approach, concentrating on the most productive habitats of the stream plus 
coarse particulate organic matter (CPOM) or leaf litter, will be used.  Benthic macroinvertebrates 
will be collected from four locations, S1, S3, S6, and S10 (See Attachment A), once in the late 
summer as described in Attachment B.  AMNET samples in this watershed have been collected 
in the late summer, therefore, for data comparability purposes, samples will be collected in the 
late summer as part of this study.   
 
Basis for Sampling Locations:   

Surface water quality sampling will be conducted to assess the loading inputs of 
nutrients, total suspended solids (TSS) and bacteria to Upper Salem River, as well as the 
movement of nutrients, TSS and bacteria from basin to basin to identify and quantify the sources 
of pollution under dry weather and wet weather conditions.  Biological sampling will be 
conducted so that the benthic macroinvertebrate community can be better characterized, 
compared, and evaluated for biological integrity.   
 
D. Monitoring Parameters 
 

Surface water quality sample collection, as well as in situ measurements of stream width, 
stream depth, and stream velocity, will be conducted by the Rutgers Cooperative Extension 
Water Resources Program.  Stream width, stream depth, and stream velocity will be measured in 
accordance with the methods outlined in Attachment C.  In situ measurements of pH, 
temperature, and dissolved oxygen will be measured by the Rutgers EcoComplex Laboratory, 
NJDEP Certified Laboratory #03019. Surface water quality samples will be analyzed for fecal 
coliform, ammonia-nitrogen, nitrate-nitrogen, nitrite-nitrogen, total Kjeldahl nitrogen, total 
phosphorus, dissolved orthophosphate phosphorus, and TSS by NJDEP Certified Laboratory 
#PA166, QC Laboratories. E. coli analyses will be conducted by NJDEP Certified Laboratory 
#PA001, QC Laboratories, Wind Gap Division.  The Vineland Division of QC Inc. (NJDEP 
Certified Laboratory #06005) is currently seeking certification for E. coli analyses.  Certification 
is anticipated by June 2007.  Once certification is obtained at the Vineland Division, E. coli 
analyses for the project will be conducted there.   
 

Biological sampling will include benthic macroinvertebrate grab/jab type sampling, 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 
Extension Water Resources Program in accordance with the Rapid Bioassessment Protocol 
(RBP) procedure used by the NJDEP Bureau of Freshwater and Biological Monitoring, which is 
based on USEPA’s Rapid Bioassessment Protocols for Use in Streams and Wadeable Rivers 
(EPA 841-B-99-002 Nov. 1999).  The Water Resources Program will make stream width, stream 
depth, and stream velocity determinations in accordance with the procedures specified in 
Attachment C.  In situ measurements of pH, temperature, and dissolved oxygen will be measured 
by the Rutgers EcoComplex Laboratory, NJDEP Certified Laboratory #03019.  
 
E. Parameter Table 
 

Measurements of the sampled parameters will be performed in accordance with Table 1A 
– List of Approved Biological Methods and Table 1B – List of Approved Inorganic Test 
Procedures (40 CFR Part 136.3) of Attachment D.  Sample containers, preservation techniques, 
and holding times will be in accordance with Table II (40 CFR Part 136.3) of Attachment E.  QC 
Laboratories will provide appropriate containers for all analyses.  Any deviations from the test 
procedures and/or preservation methods and holding times will be reported to the NJDEP Office 
of Quality Assurance and will be noted in the final report from the laboratory. 
 
8.   Schedule* 
 

Task Date 

Submit quality assurance work plan May 2006 

Conduct biweekly water quality sampling  June 2007 – November 2007 

Conduct wet weather water quality sampling June 2007 - November 2007 

Conduct biological sampling Late Summer 2007 (i.e., August 2007) 

Submit data and summary report to NJDEP February 2008 
 
* All scheduling is subject to the natural occurrence of appropriate stream flow conditions (i.e., non-flooding conditions). 



9. Project Organization and Responsibility: 
 

Laboratory Operations: (QA Director)   Phil Worby 
QC Laboratories 
Lisa Galloway Evrard 
Rutgers EcoComplex 

         Laboratory 
 

    (Lab Director)   Thomas J. Hines 
QC Laboratories 
Lisa Galloway Evrard 
Rutgers EcoComplex 
Laboratory 
 

    (NJDEP Representative) Marc Ferko 
 
Sampling Operations:  (QA Officer)   Katie Buckley  

Rutgers Cooperative 
Extension 
Water Resources Program 
 

(NJDEP Representative) Marc Ferko 
 

Data Processing/  (QA Officer/   Katie Buckley/ 
Data Quality Review:  Project Officer)  Christopher C. Obropta 

Rutgers Cooperative 
Extension 
Water Resources Program 

 
    (NJDEP Representative) Beth Torpey 

 
Overall QA:  (QA Officer)   Katie Buckley 
      
Overall Coordination:  (Project Officer)  Christopher C. Obropta 



10. Organizational Chart: 
 

Overall Coordination: 
Christopher C. Obropta 

(Rutgers Cooperative Extension  
Water Resources Program) 

 
Overall QA: 

Katie Buckley 
(Rutgers Cooperative Extension 

Water Resources Program) 
 

Data Quality Review/Data Processing: 
Christopher C. Obropta/ 

Katie Buckley 
Beth Torpey (NJDEP) 

Sampling QC/Sampling Operations: 
Katie Buckley 

Marc Ferko (NJDEP) 

Laboratory QC/Laboratory Director: 
Phil Worby/Thomas J. Hines 

QC Laboratories 
Lisa Galloway Evrard 

Rutgers EcoComplex Laboratory 
Marc Ferko  

 
 
 
11. Sampling Procedures: 
 

All sampling procedures will be in conformance with the NJDEP 2005 Field Sampling 
Procedures Manual or with prior written approval. 
 

• Bacteriology samples will be collected in accordance with the methods outlined in 
section 6.8.2.2.7 of the Field Sampling Procedures Manual (See Chapter 6D - page 67 of 
188).   

• Manual composite sampling for wider portions of the streams will be conducted in 
accordance with the methods outlined in section 6.8.2.2.2 of the Field Sampling 
Procedures Manual (See Chapter 6D – page 64 of 188).   



• Grab sampling where the natural stream conditions make compositing unnecessary will 
be conducted in accordance with the methods outlined in section 6.8.2.2.3 of the Field 
Sampling Procedures Manual (See Chapter 6D – page 66 of 188).  

 
In addition, instrumentation used for the collection of field data will be properly 
calibrated, in conformance with the manufacturer's instructions, laboratory SOPs and QA 
Manuals, and the NJDEP Field Sampling Procedures Manual.  

 
 

12. Chain of Custody Procedures: 
 

Chain of Custody procedures will be followed for all samples collected for this 
monitoring program.  A sample chain of custody form is provided in Attachment F.  A 
sample is in someone's "custody" if 1) it is in one's actual physical possession, 2) it is in 
one's view, after being in one's physical possession, 3) it is in one's physical possession 
and then locked up so that no one can tamper with it, and 4) it is kept in a secured area, 
restricted to authorized personnel only. 

 
13. Calibration Procedures and Preventative Maintenance: 

 
Calibration and preventative maintenance of laboratory and field equipment will be in 
accordance with the manufacturer's instructions, NJDEP Field Sampling Procedures 
Manual, NJAC 7:18 and 40 CFR Part 136.  

 
14. Documentation, Data Reduction, and Reporting: 
 

The QA Officer, for a minimum of five years, will keep all data on file, and all applicable 
data will be included in the summary report to NJDEP. 

 
15.  Quality Assurance and Quality Control: 
 

NJAC 7:18 and 40 CFR Part 136 will be followed for all quality assurance and quality 
control (QA/QC) practices, including detection limits, quantitation limits, precision, and 
accuracy.  Tables of parameter detection limits, quantitation limits, accuracy, and 
precision applicable to this study are provided in Attachment G.  QC Laboratories, 
Rutgers EcoComplex Laboratory, and Rutgers Cooperative Extension Water Resources 
Program will perform data validation. 
 
With regard to the benthic macroinvertebrate samples, a single reference collection from 
the project will be sent to: 

 
Marion McClary, Jr., Ph.D. 
Associate Professor of Biological Sciences 
Associate Director of Biological Sciences 
School of Natural Sciences 
Fairleigh Dickinson University 



 
once to confirm the identifications done by the Rutgers Cooperative Extension Water 
Resources Program. 

 
16. Performance and Systems Audits: 
 

All NJDEP certified laboratories participate annually in a NJDEP mandated 
Performance Testing program.  The NJDEP Office of Quality Assurance conducts a 
performance audit of each laboratory that is certified.  The NJDEP Office of Quality 
Assurance also periodically conducts on-site technical systems audits of each certified 
laboratory.  The findings of these audits, together with the NJDEP mandated 
Performance Testing program, are used to update each laboratory's certification status. 

 
The NJDEP Office of Quality Assurance periodically conducts field audits of project 
sampling operations.  The Office of Quality Assurance will be contacted during the 
project to schedule a possible field audit. 

 
17. Corrective Action: 
 

All NJDEP certified laboratories must have a written corrective action procedure which 
they adhere to in the event that calibration standards, performance evaluation results, 
blanks, duplicates, spikes, etc. are out of the acceptable range or control limits.  If the 
acceptable results cannot be obtained for the above-mentioned QA/QC samples during 
any given day, sample analysis must be repeated for that day with the acceptable QA/QC 
results.  NJDEP will be notified if there are any deviations from the approved work plan. 

 
18.  Reports:   
 

The summary report will include at a minimum an Introduction, Purpose and Scope, 
Results and Discussion, Conclusions and Recommendations, and an Appendix with Data 
Tables. 
 

 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT A 
 

Sampling Locations 
Upper Salem River Watershed 





 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

ATTACHMENT B 
 

Biological Sampling Procedures and Analysis 
 
 



Biological Sampling Procedures and Analysis 
 

These sampling and data analysis procedures are in accordance with the Rapid 
Bioassessment Protocol procedures used by the NJDEP Bureau of Freshwater and 
Biological Monitoring, which is based on USEPA’s Rapid Bioassessment Protocols for Use 
in Streams and Wadeable Rivers (EPA 841-B-99-002 Nov. 1999). 

 
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.  Given the nature of the substrate at the sampling sites, either a Surber Square Foot 
Bottom Sampler will be used to collect three grab type samples at each site, or samples will be 
collected by jabbing a standard aquatic D-frame dip net in habitats thought to be productive and 
stable a total of 20 times at each sampling location.  These samples will be sorted in the field, 
composited (i.e., the contents from the three grab samples or 20 jabs 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 C. 



 
Biological Sampling Procedures and Analysis (continued) 

 
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  
(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.   
 
If the above metrics are not utilized, or if different metrics or indices are used, these changes will 
be discussed with NJDEP for approval.  For example, to determine the similarity among the 
sampling sites with respect to species composition, the Percentage Similarity Index may be 
calculated for all pair wise comparisons of the sampling sites.  Also, the benthic 
macroinvertebrates may be separated into the four broad functional feeding groups to evaluate 
community structure.  In addition, the Shannon diversity index may be calculated to evaluate 
community structure.  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. 

 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT C 
 

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. 

 
• Flow measurements will be collected for all sampling events.  However, in accordance 

with the Field Sampling Procedures Manual (See Section 6.8.1.1, Chapter 6D – page 59 
of 188), field personnel will not wade into flowing water when the product of depth (in 
feet) and velocity (in feet per second) equals ten or greater.  All scheduling is subject to 
the natural occurrence of appropriate stream flow conditions (i.e., non-flooding 
conditions) to ensure the health and safety of all field personnel.   If the stream flow 
conditions preclude entry into the stream, flow will have to be estimated or calculated 
based on the recorded flow at the closest USGS gaging station and the drainage area. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT D 
 

Table 1A – List of Approved Biological Methods 
& 

Table 1B – List of Approved Inorganic Test Procedures 
40 CFR Part 136.3  

July 1, 2005 





















 
 

 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT E 
 

Table II - Required Containers, Preservation Techniques, and Holding Times 
40 CFR Part 136.3  

July 1, 2005 







 



 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

ATTACHMENT F 
 

Sample Chain of Custody Form 



 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT G 
 

Tables of Parameter Detection Limits, Accuracy, and Precision



 
 

RPD – Relative % Difference; NA – Not Applicable 
Laboratory:  QC Laboratories (#PA166 & #PA001*) 

Parameter: 

Dissolved 
Ortho-

Phosphate  
(as P) 

Total 
Phosphorus 

(as P) 

Ammonia-
Nitrogen 

Nitrate-
Nitrogen 

Nitrite- 
Nitrogen 

Total 
Kjeldahl 
Nitrogen 

Total 
Suspended

Solids 

Fecal 
Coliform E. coli* 

Referenced 
Methodology 
– (NJDEP  
Certified 
Methodology) 

EPA 
365.2 

EPA 
365.2 

EPA 
350.2 
350.3 

EPA 
300.0 

EPA  
300.0 

EPA  
351.2 
351.4 

Standard 
Methods 
2540D 

Standard  
Methods 
9222D 

EPA 
1103.1 

 
Method  
Detection 
Limit (ppm)- 
Calculated 
 

0.0024 0.016 0.008 0.02 0.04 0.047 NA <10 <10 

 
Instrument 
Detection  
Limit (ppm) 
 

NA NA NA 0.02 0.04 NA NA NA NA 

 
Project  
Detection 
Limit (ppm) 
 

0.01 0.02 0.05 0.02 0.04 0.05 NA <10 <10 

 
Quantitation 
Limit (ppm) 
 

0.01 0.02 0.05 0.02 0.04 0.05 0.5 NA NA 

 
Accuracy 
(mean % 
recovery) 
 

99.50 97.08 98.89 92.18 95.84 97.66 NA NA NA 

 
Precision-% 
(mean – 
RPD)  
 

1.33 4.19 5.14 0.70 0.96 7.39 7.44 10%  
RPD 

10% 
RPD 

Accuracy  
Protocol (% 
recovery for 
LCL/UCL) 

92.38/ 
106.62 

86.71/ 
107.44 

85.13/ 
112.65 

71.17/ 
113.19 

78.80/ 
112.88 

72.39/ 
122.92 NA NA NA 

 
Precision 
Protocol-% 
(maximum 
RPD)  
 

2.90 8.62 14.74 1.99 3.14 16.20 22.80 10% 10% 



 
 
 

Parameter: pH 
(SU) 

Temperature 
(°C) 

Dissolved Oxygen 
(mg/L) 

Referenced 
Methodology – 
(NJDEP Certified 
Methodology) 

Standard Methods 
4500-H+ B 

Standard Methods 
2550 B 

Standard Methods 
4500-O G 

 
Method Detection 
Limit (ppm) 
 

NA NA NA 

 
Instrument 
Detection Limit 
(ppm) 
 

0.00-14.00 S.U. 0.0 to 100.0 °C 0 – 20  mg/L 

 
Project Detection 
Limit (ppm) 
 

0.00-14.00 S.U. 0.0 to 100.0 °C 0 - 20 mg/L 

 
Quantitation Limit 
(ppm) 
 

NA NA NA 

 
Accuracy 
(mean % 
recovery) 
 

NA NA NA 

 
Precision 
(mean – RPD) 
 

±0.01 S.U. ±0.3 °C  ±0.3 mg/L 

Accuracy Protocol 
(% recovery for 
LCL/UCL) 

NA NA NA 

 
Precision Protocol 
(maximum RPD) 
 

±0.01 S.U. ±0.3 °C ±0.3 mg/L 

 
RPD – Relative % Difference; NA – Not Applicable 

 
Laboratory:  Rutgers EcoComplex Laboratory (#03019) 
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