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Ambient Surface Water Quality Monitoring Network, 2017-2019

Addendum

After sampling the first quarter {November-December, 2017), fifteen probabilistic locations were
identified as potentially not fitting the network sampling criteria {see table below). These sites were
identified as not fitting the criteria from discharge measurement data and observations. Upon further
review it was determined that these stations could be addressed in varicus ways. Several stations could
he re-positioned using the procedures outlined in Attachment F. Some stations needed to be replaced
with new probabilistic locations. And finally, several stations were kept in the network because
supporting data and information suggests that they do meet the network sampling criteria. The table
below identifies these stations and notes how each will be addressed going forward.

Tributary 2 near Grenloch

Station ID Station Name Status
01367867 Clove Brook Tributary 3 at High Remains in Network
Paoint State Park
01383555* Hewitt Brook Tributary at Replace
County Route 511 near
Awosting
01387002* Green Swamp Brook Tributary Replace
near Wanaque
01389610 Dowling Brook at Woodland Replace
Park
01399537 Cold Brook Tributary at Old Remains in Network
Turnpike Road near Oldwick
01400564 Millstone River Tributary 2 at Re-position Location
Wyckoffs Milis
01408186 Tide Creek near Silverton Replace
01408821* Chamberlain Branch near Cedar Replace
Crest
01409445 Springers Brook 0.5 miles Re-position Location
upstream of Route 206 near
indian Mills
01411123* Deep Run Tributary 3 at Replace
Pancoast Mill Road near
Pancoast
01411224 Cedar Branch at State Route 50 Remains in Network
near Estellville
01443386* Culvers Creek Tributary at Replace
Blackford Road near Branchville
01464455 Lahaway Creek Tributary 2 Re-position Location
downstream of Millstream Road
near Hornerstown
0146452755 Bacons Run near Sykesville Remains in Network
0146732760 South Branch Big Timber Creek Replace




*The Bureau of Freshwater and Biological Monitoring is responsible for probabilistic monitoring and
assessment. These five locations do not meet the sampling requirements of the ASWQMN, but do meet
general sampling requirements of the Bureau. The Bureau has elected to sample these five locations in
a separate project through 2019, since these locations have been identified as being important to the
overall integrity of the probabilistic design. Specifically, these stations are either first order streams, or
in undeveloped areas. Discarding such locations in the probabilistic design could introduce bias in the
probabilistic assessment.
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1.0 Project Name: Ambient Surface Water Quality Monitoring Network (ASWQMN)

2.0 Project Partners; NJDEP; Bureau of Freshwater and Biological Monitoring,
(BFBM), United States Geological Survey, New Jersey Water Science Center,
Bureau of Environmental Analysis, Restoration and Standards (BEARS) , Division
of Water Quality (DWQ), Site Remediation Program (SRP), New Jersey Water
Supply Authority (NTWSA).

3.0 Date of Project: October, 2017- September, 2019,

4.0 Project Fiscal Information: Corporate Business Tax, Federal 106 Grant, USGS
Federal Match

5.0 Project Officers: Chris Kunz, NJDEP, Bureau of Freshwater and
Biological Monitoring (Chris.Kunz@dep.state.nj.us), Heather Heckathorn, USGS;
New Jersey Water Science Center (haheck@usgs.gov )

6.0 Special Training Needs/Certification

The Project Officers will be responsible for any necessary training.

All staff participating in this project will be trained in the proper collection techniques
as outlined in the United State Geological Survey’s Techniques for Water Resources
Investigations; htip://pubs.er.usgs.gov/publication/twri09

and/or the

"NJDEP Field Sampling Procedures Manual," August 2005, Section 6.8,2; the
document available online at the NJDEP’s webpage,

<http://www.state.nj.us/dep/srp/guidance/fspm/ >,

BFBM is certified by the NJDEP, Office of Quality Assurance (certified lab ID #
11896) for the following parameters during field work for this project: dissolved
oxygen, temperature, pH, conductance, and turbidity.

7.0 Project Background

The federal Clean Water Act and the 106 Water Grant requirements mandate that
states monitor the quality of their ambient waters, States’ monitoring strategies
ate to cover all waters of the state (streams, rivers, lakes, reservoirs, estuaries,
coastal waters, wetlands and ground water) for the various designated water uses
The monitoring is necessary for the determination of water-quality status and
trends in oxder to manage, protect, and restore water bodies, and to provide
publicly accessible water-quality data on the condition of these resources. This
network is designed to address many of these requirements. The network is a
cooperative effort (design and sampling) between BFBM and USGS, which began
in 1976. The network’s design is subject to revision based on input fiom the
members of the Ambient Surface Water Quality Monitoring Network workgroup
(members include staff from partner organizations and interested parties), with the




last major revision of permanent site design ocourring in 1997, The networl’s
current design is outlined below.

8.0 Projcet Description

The network currently consists of approximately 123 sites (73 permanent and 50
probabilistic sites; see Attachment A). Permanent sites include background/reference
sites, land use indicator sites and watershed integrator sites, Probabilistic sites are
selected using a USEPA Generalized Random Tessellation Stratified (GRTS) survey
design
(http://acwi.pov/monitoring/conference/2006/2006_conference_materials_notes/Wor
kshopsandShortCourses/Spatial Sampling_Workshops Olsen/Surve %20Design_Sh
ort Courses/GRTS_Site_Selection.pdf ). Probabilistic sites are re-selected every
two years. All sites are monitored quarterly for two years (8 samples for
conventional physical/chemical parameters; frequencies for other parameters detailed
in Section 13.0).

9.0 Project Objectives -

The objectives of the Ambient Sutface Water Quality Monitoring Networlk are to:
(1) Assist in determining statewide water quality status for designated uses

(2) Evaluate water quality trends over time

(3) Evaluate effects of land use and management practice on water quality

(4) Determine background water quality

(5) Complement biological, atmospheric and groundwater networks

(6) Better define non-point source contributions

(7) Identify emerging and watershed specific issues

(8) Enable statistical estimates of water quality for statewide assessment

10.0 Monitoring Networlc Design

.The network consists of approximately 123 sites (73 permanent and 50 probabilistic
sites; see Attachment A). Permanent sites include 7 background/reference sites, 43
land use indicator sites and 23 watershed integrator sites. The 73 fixed sites will
allow for long-term trends assessments, evaluation of background water quality and
evaluation of land-use impacts, 50 probabilistic sites were selected using a
Generalized Random Tessellation Stratified (GRTS) survey design. This design
provides information on all 5 DEP water regions and enables statistical estimates of:
condition (i.e. fully supporting, or good, fair, poor) for statewide assessment of 50
sites, every two years, After all panels are completed in 10 years (250 sites),
comptehensive statewide estimates of water quality condition can be made for each
DEP water region categories with good confidence (90-95%).. All sites are
monitored quarterly for two years. Stations selected for this year are included in
Attachment A.

Samples for conventional/nutrient parameters will be collected during each sampling
event (8 samples) . Metals monitoring (including low level mercury samples) will




occur at 22 fixed sites due to budgetary constraints and approximately half of the
background/reference sites twice per year at times (January — March and July —
September) selected to produce both high flow and low flow data (see Attachment D
for biennial schedule of sites to be monitored for metals and pesticides). Pesticide
samples will be collected at background/reference sites and 22 fixed sites each year
during spring sampling months (May-June), Trace metals and pesticide samples ate
collected at long-term fixed stations in order to compile trend information at those
locations. Sediment samples will be collected at 20 probabilistic sites per year
during summer sampling months (August-September) when water levels are low and
sediment is more easily accessible. Sediment is collected at probablilistic sites to get
a statewide snapshot of sediment quality and is limited to 20 sites per year due to
budgetary constraints. Probabilistic sites (for sediment samples) may be substituted
with fixed sites if sediment in some streams is not accessible or available, See
Attachment E. for table of sampling schedule and associated patameters.

11.0 Sampling Procedures

General Procedures: Sampling frequencies for conventional parameters
(nutrients, suspended solids, chloride, etc.) and field parameters will be quarterly
(Jan, to Match, Apr. to June, July to Sept, and Oct. to Dec.). Discharge (flow)
measurements at each non-tidal station will be taken during each quarterly
sampling event by USGS or BFBM staff utilizing similar procedures, A full
explanation of BFBM’s procedures for discharge measurement can be found in
Attachment C, At tidally impacted sites, monitoring will be at low, slack tide.
Metals monitoring (including low level mercury samples) will occur at 22 fixed
sites and approximately half of the background/reference sites twice per year at
times (January — March and July — September) selected to produce both high flow
and low flow data. Pesticide samples will be collected at background/reference
sites and 22 fixed sites each year. Sediment samples will be collected at 20
probabilistic sites per year. Probabilistic sites (for sediment samples) may be
substituted with fixed sites if sediment in some streams is not accessible or
available. Sample bottles for analytical parameters will be provided by the
contracted New Jersey (or nationally accredited) certified laboratory. Sample
volume and container type will be as described in the respective laboratory’s
“Quality Manual” and/ or SOP, approved by the Office of Quality Assurance
(OQA). This information is also included in Attachment B.

11.2  Cleaning Sample Equipment: Because the possibility of contamination
of samples is great, all sampling devices used to collect watet-quality samples
for the parameters listed will be cleaned as thoroughly as possible between
each sampling site. Detailed protocols for cleaning equipment can be found in
USGS’ Techniques for Water Resources Investigations; Book 9, Chapter A3
http://pubs.usgs.gov/twri/

11,3 In-Stream Analytical Sampling Procedures and Parameters:
The collection of water quality samples will be accomplished using the Equal
Width Increment (EWI) sampling method or multiple verticals, depending on




stream velocity, and a churn splitter to obtain cross sectional composite
samples. Samples will be collected as per USGS’ Techniques for Water
Resources Investigations, Book 9, Chapter A4
hitp://pubs.er.usgs.gov/publication/twri09 and/or the

"NJDEP Field Sampling Procedures Manual," August 2005, Section 6.8.2;
the document available online at the NJDEP’s webpage,
<http://www.state.nj.us/dep/srp/guidance/fspm/ >,

Field readings for analyze immediately parameters (dissolved oxygen, pl,
specific conductance, water temperature, air temperature and turbidity) will be
made at each site during each sampling event. The chemical and field
parameters are listed Attachment B.

Instantaneous stream flow is derived directly from continuous-record
discharge gaging stations when the sampling site is co-located at a gaging
station. Stream flow is measured at the sites that are not located at continuous-
record discharge gaging stations, Discharge measurements will be made at
each station (where applicable) during each sampling event using United
States Geological Survey procedures found at
http://pubs.er.usgs.gov/publication/twri09 and at

hitp://training.usgs.gov/TEL/Nolan/S WProcedures/Index.html

12.0 Data Quality/Quality Control Requirements

12.1 Sampling Locations: Sampling locations will be established using an
approved global positioning system (GPS) device (Trimble Geo Explorer 3 or
newer model), Subsequently all sampling locations will be verified by
sampling staff during each sampling event using a GPS device to navigate to,
and record, the point of the site. In addition photos will be taken and site
sketches will be made for each sampling location,

12.2 Testing by BFBM/USGS

All pI1 meters, dissolved oxygen meters, conductivity meters, turbidimeters
and thermometers shall be operated and maintained according to the
“Regulations Governing the Cettification of Laboratories and Environmental
Measurements”, N.J.A.C. 7:18. BFBM is cettified by the Office of Quality
Assurance (certified lab ID # 11896) (USGS is certified through NELAP) for
all parameters listed below:

BIBM staff

Water Temperature, pH, Conductance and DO are measured using a Hach
model # HQ40D. The Hach HQ40D is a multi-parameter water quality system
that combines temperature, pH, conductance, and luminescent dissolved
oxygen (LDO) probes into one meter,




Water Temperature: (BFBM Standardized Analytical Method for
Temperature (11.1300), 2005

The probe is calibrated with a NIST certified thermometer on a quartetly basis.

Records of the calibration shall be maintained by the BFBM.

pH: (BFBM Standardized Analytical Method for Determining pH by the
Electrometric Method, 2008)

The probe is calibrated on a daily basis per the manufacturer
recommendations. The pH meter is calibrated cach day of use, including
calibration with two standard pH buffers bracketing the value to be measured.
After calibration, a standard buffer with pH within the calibration range shall
be measured without any control adjustments to check the calibration. When
the pH meter is in use for longer than a 3 hour period, the pH of the third
buffer shall be checked once every three houts, If the pH differs by more
than 0.2 pH units from the standard buffer value, the meter shall be
recalibrated. Records of all calibrations and calibration checks shall be
maintained in the field log. Duplicate samples will be analyzed daily or every
20 samples by each sampling staff member.

Conduciance: (BFBM Standardized Analytical Method for Specific
Conductance (10.0870), 2006)

The probe is calibrated on a daily basis per the manufacturer
recommendations. The probe is calibrated each day of use with a certified
standard which corresponds to the expected range of the values to be
measured, Records of all calibrations and calibration checks shall be
maintained in the field log. Duplicate samples will be analyzed daily or every
20 samples by each sampling staff member.

DO: (BFBM Standard Analytical Method for Dissolved Oxygen by the
Luminescence Measurement of Dissolved Oxygen (LDO), 2013)

A Winkler check is performed on a weekly basis and the meter (Hach
HQA40D) is barometrically compensated and checked at each sampling site.
Records of all calibrations and calibration checks shall be maintained in the
field log. Duplicate samples will be analyzed daily or every 20 samples by
each sampling staff member.

Turbidity: (BFBM Standard Operating Procedure for Field Turbidity
Measurement, 2000)

HACH Model 2100P turbidimeter is calibrated once a month per
manufacturer recommendations. The meter is then checked with certified
standards for accuracy within the calibration range during each day of use.
Records of all calibrations and calibration checks shall be maintained in the
field log.

USGS staff

USGS staff members follow procedures as outlined in USGS’ Techniques for
Water Resources Investigations, Book 9, Chapter A6,
http://pubs.er.usgs.gov/publication/twri09

Other Parameters;




Barometric Pressure: Thommen TX Mechanical Barometer, Measured for
LDO meter compensation and for the computation of dissolved oxygen in
percent of saturation.

Ambient Air Temperature: Measured for general information purposes only.
Not used for project’s data objectives.

Discharge: Instantaneous stream flow is derived directly from continuous-
record discharge gaging stations when the sampling site is co-located at a
gaging station. Stream flow is measured at the sites that are not located at
continuous-record discharge gaging stations,

Relevant Documents

Bureau of Water Monitoring Certified SOP, for field measurements and
calibrations.

NIDEP Field Sampling Procedures Manual (2005).
http://www.state.nj.us/dep/srp/guidance/fspm

NJAC 7:18 - Regulations Governing the Certification of Laboratories and
Environmental Measurements,

12.3 Additional Testing performed by NJ/National Certified Laboratories

Analytical samples will be delivered to a NJ certified laboratory (New Jersey
Department of Health; laboratory certification number 11036 or the USGS
National Water Quality Laboratory (NWQL) which is certified through the
National Environmental Laboratory Accreditation Program (NELAP));
http://www.nelac-institute.org/newnelap.php

Samples sent to NJDOH will be analyzed using a method for which the
laboratory has certification. Quality control procedures (including required
calibrations and quality control procedures required by regulation or by the
method) shall be defined in the laboratory’s Quality Manual (QM) (Quality
Manual; Environmental and Chemical Laboratory Services, July 1, 2014 or
updated version thereof) or Standard Operating Procedures (SOPs)
(Attachment E). The QM and SOPs must be approved by the OQA.

13.0 Sampling Schedule

Beginning in November 2017, sampling frequencies for conventional
physical/chemical parameters (nutrients, suspended solids, chlorides, ete.) and
field parameters will be quarterly (November-December, February-March, May-
June and August-September), Discharge measurements will be taken at each
station (where possible) during each quarterly sampling event by USGS or BEBM
staff utilizing the same procedures. Metals monitoring (including low level
mercury) will occur twice per year at 22 fixed sites and approximately half of the
background/reference sites at times (February — March and August — September)
assumed to produce both high-flow and low-flow data, Pesticide samples will be
taken in the May-June sampling period at 22 fixed sites and approximately half of
the background/reference sites. Sediment samples will be collected 20
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probabilistic sites per year, but may be substitnted with fixed sites if probabilistic
sites are hot wadable or would not provide adequate sediment (i.e. rocky
bottomed, fast-moving streams).

14.0 Resource Allocation(NJDEP): In order to complete this project as described,
at least four full-time and one houtly staff are required. This will allow for physical/
chemical sample collection, discharge measurements and data quality assurance
and control.

15,6 Quality Assurance

15.1. Sampling Locations: All sampling Jocations will be established and
verified during each sampling visit using global positioning system (GP5)
device,

152 Laboratory Analysis: All physical/ chemical parameters will be analyzed
by a qualified New Jersey certified laboratory (New Jersey Depattment of
Health, taboratory certification number 11036, USGS National Water Quality
Laboratory. Any laboratory used for this project shall be certified by
NIDEP’s OQA or NELAP for the requested parameters, The teporting levels
listed in Attachment B are required for this project.

15.3 Sample Containers: Sample containers shall be dedicated, single-use.
Sample containers shall be provided by the NI certified labotatory (New
Jersey Department of Health) and the USGS National Water Quality
Laboratory.

15.4 Sample Retention: All samples must be retained by the laboratory through
the applicable holding times for each analyte requested, in case results show
that a re-analysis is watranted,

15.5 Chain of Custody: Chain of custody forms are required for all samples
forwatded to a NJ or nationally certified laboratory for testing, Information to
be recorded includes all information required by N.J.A.C. 7:18-5.6(d) and
8.5(c). :

15.6 Qnality-Control Samples (Blanks/Replicatces):

Two types of Quality-Control (QC) sampies are routinely collected for this
project: blanks and replicates. Blanks are used 1o estimate bias, and replicates
are used to estimate variability. QC samples prepated in the field incorporate
bias and variability associated with all aspects of sample collection,
processing, shipping, storage, aud Iaboratory analysis.

A blark is a sample that is prepaved with water intended to be fiee of
measurable concentrations of the analytes of interest. Blank samples are
analyzed to estimate positive bias that could result from extraneous
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contamnination of environmental samples. Types of blank samples are defined
in part by the location whete the blank sample is collected or in regard to the
equipment that is used duting sample collection. Field bianks are prepared in a

- manner that exposes the blank water to all of the potential sources of
contamination that might affect environmental water samples during collection
and processing. In addition, field blanks, like any other laboratory-analyzed
sample, include potential contamination introduced during laboratory handling
and analysis. Field blanks ate used to evaluate the adequacy of field and
laboratory protocols. Specifically, they can indicate whether: (1) equipment
has been adequately cleaned to remove contamination introduced by samples
obtained at previous sites, (2) sample collection and processing have not
resulted in contamination, and (3) sample handling and transport have not
introduced contamination.

Fach staff member participating in this project will submit two annual field
blank samples (one during each of the Feb-March and Aug-Sept sampling
quattets) for metals parameters collected in. a churn splitter. 1fa blank sample
reveals any sampling deficiencies, an internal field audit will be performed on
the relevant staff membet(s) by the Project Officer or Supervisor, In addition,
the staff member(s) may be subject to an audit by USGS or NJIDEP’s Office of
Quality Assurance,

In addition, each staff member participating in this project will submit one
split-replicate sample. Replicates are two or more samples colleeted, prepared,
and analyzed such that the samples are considered to be essentially identical in
composition. Replicate environmental samples are used to estimate the
vatiability (random measurement error) in analytical results. Replicates can be
collected in several ways. Diflerent types of replicates assess different sources
of variability. Split replicates are made from a single sample that is collected
and then subdivided into other samples, Split replicates include potential
variability introduced by sample processing, shipment and laboratory analysis.
Split replicates do not eapture short-tetin environmental variability.

Replicates should be targeted at sites and times whete concentrations of at
least some target analytes are expected to exceed detection limitg, If
concentrations of most target analytes are expected to be less than detection,
collection of replicates should be deferred until conditions are more favorable
for detection,

Split replicates will be submitted to the analytical laboratoties for all routine
constituents with the exception of the supplemental parameters (watex-column
pesticides and trace elements and streambed-sediment analyses).

16.0 Data Validation (Records Review and Quality Assurance)
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Dala validation is the process whereby water-quality and associated data are checked for
completeness and accuracy. The Project Officei(s) are responsible for all initial data
validation.

All field notes and field measurements are reviewed for completeness and accuracy as
soon as possible affer returning from the field {xip by project personnel. All chemical
analyses are reviewed for completeness, and questionable values are nated. Prompt
review is necessary to allow analytical re-analysis to be performed before sample holding
times have been exceeded for acouracy and precision, The Water Science Center review
procedure requires that analysis vesults be reviewed carly enough that the samples will
not be destroyed at the laboratory prior to requests for reanalysis. For example, within 7
days of receipt of nutrient results and less than 21 days of sample collection, or when all
analytical resnlts have been returned but less than the 6-month holding time for major
ions. General validation checks, as described in the U.S. Geological Survey Open File
Report 02/383; 2003, entitled, "Methods For Quality dssurance Review of Water Quality
Datg in New Jersey.” may include but are not limited to the following:

Compatison of determined and calculated values for dissolved solids,
Comparison of dissolved constituents and total constituents,

Comparison of specific conductance with dissolved solids, cations, and anions
Comparison of sum of cations with sum of anions (ion balance).

o & ® &

Field and laboratory analyses, such as pH, specific conductance, and alkalinity, are
compated to confirm agreement of independent measurements. If data from more than
one sample are available for a site, the analysis also is compared with previous analyses
within a hydrologic context to identify obvious errors, such as decimal etrors, and pos-
sible sample mix-ups or anomalies watranting analytical re-analysis. These repoits and
compatisons are reviewed and noted. If necessary, corrections or re-analysis may be
requested by project personnel.

Requests to the NWQL for re-analysis are made by USGS employees through the NWQL
in-house NWOL Sample Status Web page and in writing to other labotatories for
verification of analytical results if reanalysis is not possible as stipulated in the laboratory
contract, such as the New Jersey Department of Health and Sefrior Services
Environmental and Chemical Laboratory Services. Special emphasis on transctiption of
data to assure that no transposition of figures ocowrred will be requested. The NJ certified
laboratory will be asked to check on equipment ealibration. Re-analysis requests are
logged and tracked by project personnel, Corrections to NWIS resulting from reruns by
the NWQL must be made to the laboratory database as well as to NWIS database and are
made in writing by project personnel.

If apparent anomalous data are suspected (e.g. dissolved values larger than total values;
field blank values larger than ambient valves), the USGS Project Officer and/or the
Supervisor will review the sampling procedures with the field sampler to male sure the
propet collection and preservation procedures were followed.

If no obvious problems are found after these reviews, the complete data set will be
reported with the suspect data identified as such, The BFBM will then conduct its own
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review of the data, as it relates to the objectives(s) and data accuracy required in this
project. .

Project QC data, such as blanks and replicates, periodically ave tabulated or graphed by
project personnel to facilitate identification of inaccuracies or systematic bias that may
not be discernible when reviewing an individual analysis. Questionable values or values
in ervor are qualified in NWIS upon approval by the Project Officer, Supervisor, or Water
Quality Specialist. All personnel responsible for sample collection and field analysis
participate in the USGS National Field Quality Assurance (NFQA) Program and process
an equipment blank a minimum of once per year, QA data, including NFQA sample
results and annual equipment blanks, are reviewed by the Project Officer, Supervisor or
Water Quality Specialist.

17.0 Data Management

Water-quality data are recorded electranically or on paper and include chemical,
physical data, along with observations, and ancillary field information. Paper
records are documented on standard USGS field forms and stored in site records
folder, The field form templates are modified according to project objectives and
NIWSC policy with input from all personnel associated with processing,
checking, reviewing, and approving water-quality data. Electronic records include
field notes and measurements and analytical results. Electronic field notes such
as those produced from PCEFT are printed in the field or the databasc is backed-up
on independent media for subsequent printing, Data that are recorded on paper
and electronically typically are entered either in the NWIS QWDATA database or
in NWIS ADAPS database. The NWIS is the storage medium for all water-
quality, streamflow, well, and water-use information collected by the USGS.

Attachment C contains the complete data storage and availability.

18.0 Performance System Audits

AU NT certified laboratories used are subject to audits and to the requirements of
the OQA Laboratory Certification Program as well as internal performance
evaluations, The OQA will be notified of field monitoring schedules for possible

audits.
All sampling staff will be subject to periodic audits by NIDEP, OQA or USGS

staff,
19.0 Data Reporting and Publication
19,1 Preliminary Reporting of Data

Preliminary analytical data will be reported to BEBM, from the laboratory
employed for this project, in either electronic format or by verbal commmunication
to the Project Officer, within 21 calendar days from receipt of sample. Samples
which yield results considered anomalous by the Project Officer(s) will be
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20.0

21.0

validated as specified in section 16,0, Data Validation, before the holding time of
the retained sample has expired. If the results remain suspect after an internal
review of the laboratory procedures, calculations, and/or on transcription of data
has been conducted, then the sample shall be reanalyzed by the laboratory using
the retained portion of the sample. This reanalysis shall be performed within the
parameter holding time. (Reanalysis within holding time may or may not be
possible in the case of analytes with holding times of 48 hours or less).

19.2 Approval and Availability of Data

All field data and analytical data meeting USGS quality-assurance standards will
thoroughly be checked and reviewed by project personnel, the Project Officer,
and the Water Quality Specialist. Until all data have been reviewed, data will
remain provisional and subject to change. Approved data, as well as provisional
data, are available from the USGS NWISWeb intetface at
htp://waterdata.usgs.gov/nj/nwis/

Corrective Action

If for any reason, any aspect of this Quality Assurance Project Plan needs to be
modified, all signatories will be supplied with a revised edition for
review/approval and sighature.

Assessment, Oversight, and Response

The Project Officers will be responsible for the oversight of all activities relating
to this project. The Project Officers will assess field collection functions and
make corrections when necessary to maintain the data accuracy as defined in this
plan, If any changes or modifications are made to this plan regarding data
collection, as it relates to the objectives(s) and data accuracy required in this
project, all original signees of the QAPP will be notified.
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ATTAGHMENT B: PARAMETER LIST

CONSTITUENT OR COMPOUND NAME

PARAMETER
CQODE

iy

Discharge, instanianeots

Spedlfic Conductance

|0
00005

00010

Baromeiric Pressure'_'_
| Oxygen, Dissoved

7| Gp020

O 1o DO

LABORATORY
METHOD

GAS
NUMBER

REPORTING
LEVEL

REPORTING
LEVEL TYPE

00085

00025

nLE

06301

83678

w

CHEDULE 1923, COMMON [ON

g

SCHEDULE 1287, CARBONS AND UV'S

Inorganio carbon 00658 00127 -
Crganic catben 00681 GX008 -
Organic cachon _ 00689 CALOB -
Total Parlicutate Carbon {TPC) 00694 COMBE -
49570 ComMB7
50624 UVE05

28

Ti’z
WATER GOLUMN TRACE ELEMENT,

20410 TT040 47%-34-1 4.0
00916 PLATT 7440-70-2 10.G22
Q0940 1C022 16887-00-6 10.02
. 00950 16003 16984-48-8 |0.04
induglively coupled plasma (IGP) setup N/A NIA - N/A
Magnesium ___1b0928 PLA1 7439-95-4  10.011
pi, laboratory 00403 ELOOS - 0.1
Potassium o 00936 PLO03 7440-087_ [0.03
Resldue, 180 degrees Celsius 70300 ROE10 - 20
Shica ) 00958 cList 7631-86-9 ]0.06
Sodium 100930 PLA11 7440-23-6 [0.06
90088 WHT03 - 5
._.100945 16022 14808-79-8 0,02
NJDOH NUTRIENTS & RESIDHE
Q0608 SM4500NH3H 0.1
- 80530 SM2640F 0.1
Q1032 2188 0.1
SQHEDULE 1286, NUTRIENTS
00623 KJ003 17770-86-0 [007
Phosphotus 00866 ClLo21 7723-14-0  10.004
Phospharus 00666 CLO19 7723140 |0.004

TOTAL RECOVERABLE

(GOLLEGTED AT 7 BAGKGROUND AND 22 FIXED SITES IN FEBIMAR 2016 and AUG/SEPT 2016)

speclfic conduclance, fahoratory

Arsenic, tolal recoverable “lofo2 PLM1% 7440-38-2 (0.2 ugf.  |ByY
Barium {01607 PLAYE 1440-39-3  [0.3 ug/t
Beryllium lo1ai2 PLM4AT T440-41-7 1002 ugh
Boron _ | 01022 PLMAT T440-42-8 {6 ugh.
Cadmlu |oto27 PLM47 7440-43-9  {0,03 ugil
Chromium . 01034 PLM11 7440-47-2 (0.4 ugll
Copper - 04042 PLM11 7440-50-8_ 0.8 g/l
Digestion for trace metals 99870 00144 - MA ] no,
IGP Mass Speclromally (ICPMS) Semp NIA. /A - N/A unsp_

i N hIA - NIA unsp

on_ ) PLA1G 7439805 |4.6 ugi.
Ee'é'd“ PLM48 7436921 {004 ugiL
Manganesa . _IPLASB 7439-965 0.2 ugi.
Nickal P11 7440-02-0 (0.2 ugh
pH, laboratory ELOOG - 0.4 pH
Selenium PLM11 7782-49-2 101 ugiL
Siver ..|PLMA8 7440-22-4  10.03 ugiC
WHTO3 - 5 uS/em




ATTACHMENT B: PARAMETER LIST

Zinc . la1092 [PLMi1 7440866 [2 ugl  |DLOQC
' LAB CODE 3122, WATER COLUMN TRACE ELEMENT, DISSOLVED
(COLLECTED ATT BACKGROUND AND 22 FIXED SITES It$ FEBMAR 2016 and AUG/SEPT 20163
{61000 [BLMITTTT |74360-582 [0 [ogl__[Bbac
LREA] NRANIE
ADD-ON CARBON AND PHOSPHORUS STREAMEED SEDIMENT
{COLLECTED AT 20 PROBABILISTIC SITES IN AUGIS!:PT 201 6}
pH, streamber ; sac_ilmen! 70310 Fleld Meas. ) Todi™" I8U
Carbon, inorganic, streambed sadir 00586 Add-oniC 0133 . afkg
Carbon, total, streambed sediment. ¢0893 Add-on LC 3321 o _lotka
Phosphorus, total, sireambed sediment 00668 RTILab {confract) 40 . . malkg
SCHEDULE 1719, TRACE ELEMENTS in STREAMBED SEDIMENT
{COLLECTED AT 20 PROBABILISTIC SITES IN AUGISERT 2016)
Arsentc 64047 PLM13 7440-38-2_ |01 mgrkg  frarl
Cadmium 01028 PLM46 7440-43-9 |0 [mgrlg il
Chroinlum - 01029 PLA14 7440-47-3 |mghyg  imd
Cobalt . 01038 PLM13 7440-48-4 |mglkg  jmar
Copper e 01043 PLAL4 7440-50-8 |matkg  imr
Digestion, Acid, Bed Sedhnent, Microwave Assistad  [N/A . - __|ne.
ICP Mass Spectromelry ({IGPMS) satup N/A N/A - unsp | joor
Induclively coupted plasma {ICP) setup NiA ThA R _unsp irl
ol 01170 PLATA 7439-89-6 |4 _imghkg il
lead 01652 PLM46 7439-92-1_ 101 - pmghkg il
Manganese . 01053 PLAT4 7439-96-6 2 o |mahkg
Wereury 71921 00826 7439-97-6 (0008 |molkg |mi
moislure content, fraction of diy weight 00495 GRvZg - - 610 o fpct_ Jmwel
Nickel N R 01068 PLM13 7440-02-0 |G mgtkg  [mrt
Sediment preparation, frace eloments N/A MNIA - N/A unsp_mel
Selenium i 64848 PLM13 7782-48-2 1014 matkg  |me
Zine R 01093 PLA14 7440-66-6 (2.0 mgl  fooet
SGHEDULE 2504, PAHs & PCB PARAMETERS In STREAMBED SEDIMENT
{COLLECTED AT 20 PROBABILISTIC SITES IN AUG/SEPT 2016)
1 2-Dimelhyinaphihalens 49403 e T 573068 |50 ugleg i
1,6-Dimethylnaphihalene 48404 GCMT7T . |b75439 |50 uglieg irl
1-Melhyi-gH-flucrene . 49398 GEM71 7 |1730-37-6_ [5G0 ughkg i
{-Mathyiphenaninrena 49410 [ 50 uglka  qin
1-Methyipyrene 40388 GCMT‘! 50 uglkg Iri
23 6-Trimethylnaphthalene 49405 GO gl |
2 8-Dimathylnaphthalane 49406 GCMT'] . BB uglkg it
2-Ethyinaphthalens 49948 GCM?'J ) | ughkg Itk
Z-Fluorabiphenyl (surrogats) 49279 GEM71 T A |pat
2-Melhylanthracens 49435 GCM71 18 uglkg [
| 4H-Cyclopertafdefjphenanthrens 49411 uglkg Irt
Acenaphthena 494289 ugikg Ir}
Acenaphihylene 49428 uglkg i
Anthracene 49434 ugikg irf
Benzfalanthracens 49436 jGohzt | uaka i
Benzolalpyrene 49389 ualkg i
Benzolblfluoranthens 49458 ugha it
Benzofghlipesylene 49408 uolkg i
BenzofkIfivoranthene 40397 ugflg int
Chrysene 48450 uglkg i
Dibenz{a,hlantiracene 49461 ughg  firl
Eluoranthene 49466 ugliig i}
Flugrene . 49399 ugig [f]
tndenofi,2, 3-cdfpyrene 49390 ugikg i
tsapharons 48400 gy Il
Naphthalene 4 ughg  |Id
Nitrobenzene-db (surrogate) pek
p-Cresol 106-44-5 |50 ugkg Il
Phananthrene 85-01-8 50 Ughg |k
Phenanlhridine 229-87-B 50 ughkg I




ATTACHMENT B: PARAWVETER LIST

Polychlornated biphenyls, lotal i 30519 1336-36-3 |5 ugfky o
Pyrang ] 49387 128-60-0 150 vgikg [[§
sample weighl, schedule 2502 . ~ |95854 - NA g
sl number, schedule 2602 {o0; N A no.
718510 (WA pet

VB374T07-7

NIETER
2,6-Digihyianfing 82660 - B
2-Chloro-2 G-diethylacelanilide 61618 GCmag B967-28-9  |(
2-Chlore-4-isopropylaming-6-amino-s-iriazing {CIAT] [04040 . |GOMas __|6190-65-4
2-Ethyl-6-methylanlline 81620 _|GCM39 24549-08-2
3.4-Dichicraaniline 61625 GCM3g Clos-7e<t 10.006  Jugll
3,5-Dichloroaniiine 81627 GCM38 626-43-7 10, i
4-Chiaro-2-methyipheno] 81633 GCM38 | 1670-64-6
Acetochior 49260 GCM33 34256-82-1 (0.0
Atachlor 46342 GCM35 15972-60-8
alpha-Endosulfan 34362 GCM3g 959-98-8 (0008 1w
alpha-HOH-d6 (3urregale) 294995 GCM32 86194-41-4_ |4
Alrazine 39632 GCM35 1912249 |0
Azinphos-methyl 82688 GCM36 86-50-0
Azinphos-methyl oxen 616345 GCM39 861-22.8
Benfluralin 62673 BCM3s __1861-40-1_
Carbany 82680 GCM3E 83-262
Carbofuran 82674 BCM35 1663-66-2
CHompyrifos 36933 GCM35 2921-88-2
Chiorpyrifos, oxygen analog 61636 GCM39 5598-15-2
cis-Parmethsin 82667 GCM35 61949-76-6
cis-Propiconazgle 79846 GCM40 60207-80-1
Cyanazine 04044 GCM35 21725-46-2
Cyiluthrin 61585 GCM3e BB359-37-6
Cypermeilrin 61586 GCM39 52315-07-8
Bacthal 82682 GCM36 1861-32-1
Desulfinylfipranll 621740 GCM29 -
Dasuliinylfipranil amide §216¢ GCM28 -
Diazinon 39572 GCM35 333.41-6
Biazinon, oxygen anaiog 61634 GOM 14 962-58+3
Biazinon-d10 (surrogate) 99994 GCM32 100166-47-3
Dichitorvos 38775 GCM39 62.73-7
Dicrolophos 38454 GCM39 141-66-2
Gialdrin_ 30331 GCMas 60-57-1
Dimelhoale 52662 GCMAD 60-51-5
Disuifolon - B2677 GCM35 298-04-4
Disulfolon sulfone alado GCM39 2497-06-5 10,010 ugfl. It
Endosulfan sulfate 814590 GCM3ag 1031-07-8_ 10.018 uail ]
EPTGC 82668 GCMas 759-g4-4 10,0056 ugll. Kl
Elhilon 82348 GCMAG 563-12-2 10,0046 ugfl ki
Elition monaxon 61644 GGM3Y 17358-42-2 (0.021 uaft. [
Elhoprophas 82672 GCM3s 13194-48-4 10,016 ugli. ] _
Fenamiphos 61501 GCM39 22224-92:6 [0.030 ugil [l
Fenamiphos suifone 61644 GCM3% 31972-44-8 10,064 ugll It o
Fenamiphos syifoxide 81648 GCM3% 31872-43-7 |0.08 ugit ki o
Fipronil 82166 GCM29 120068-37-3|0.018 uglL, il o
Fipronit suifide 62167 GCM28 120087-63-6/0,016 ugh. kil
Fipronil sulfone 62168 acM28 120088-36-2| 0,024 ugfl. Il
Fonofos 04005 GCM3% 1044-22-9 10,0048 uafl. irl
Hexazlnone Q4026 GCM39 51235-04-2_[0,012 ugh, i
Iprodione 61693 GCM39 36734-19-7_|0.014 ugit. I
Isofenphos 61594 GCM39 26311-71-1 [0.044 ugh, it
lambda-Cyhalolhrin 61595 GCM39 01465-08-6 10.044 ugll Il
Mataoxon 61662 GCM39 1634-78-2  10.022 ugll Il
Matathlon 39632 QCM3s 121-78-5  10.048 upft. il
Metalaxyl 651595 GCM3g 57837-18-1 |0.014 ugfl Irl
Methidathion 51598 QCM39 950-37-8  |0.012 ugll. 1




ATTACHMENY B: PARAMETER LIST

Methyl parathion 82667 GCM35 705-00-0 10008 ugl [
Wetolackior 39415 GCM35 51218452 {0012 ugh._ i
82630 GCM35 21087-64-9 10.012 ugh |Id
82671 GCM35 2212-67-1  {0.008
61599 GCMap 86671-89-0
61600 GCMAg 42874-03-3
61664 GGM39 850-36.6
42603 GCM35 AG487-12-1 1 _
82664 GCM3S 768.022 [
61666 GCM39 1]
61601 GCM39 it
51668 GCM39 in
04037 CCM35 I
04036 ClecM3s il
82679 GCM3b il
B2685 GCM35s 7]
82676 GCM35 L]
09972 GCOM32
NA NA i}
04035 GCM35 172449 |0, o
N 65852 GOMi4 ~ |107534-96-3{0.020 ugll
85670 GCM35 " |340{4-18-1 {0.026 ugh, |
61606 GCM39 “T79838-32-2 |0.014 g [l
2675 GCM35 “{307i-796 joois  jugh. |
61674 GCMB9 55070-16-6 {0045 ug. i
GCM38 —|6916-41-3 | 0,008 ugll i
GOM36 ™ |28249-77-6 [0.016 ugl, 1
GOM40” ™ "180204-80-1 | 0,018 ugl. i
GOMaIs {78-48-8 0.018 gl Irk
GCM3b 82-09-8
VIR SHEANGE FQUALILY.COR
ELD BLANKS for TRACE ELEMENTS
,,,,, ter durng Feb-March and Aug-Sejt 2016
Avseme oitoo ~ |Pimio 7440-38-2 |01 uph.  |DLOGC
Coppar 01040 PLM10 7440-50-86  |0.8 ugfl. DLDQG
Lead o 01048 PLM43 7439-92-1  [0.04 ugiL bibqQc
ifckel o o8 {PLMi0 7440-02-0 (0.2 ugi._|DLDGC
Zing PLMTO 7440-66-6 DLDAC
hercary, fow-level
Y
BISSOLYED BORON {L.G2110) AND ORTHO-PHOSPHORUS (1.C3118) .
Horon, dissalved 1020 PLATS 7440-42-8 120 pgll  DLDAC
Phosphorus, phosphate, orlho 671 PHMO1 14265-44-2 [0.004 — “|mgh _|DLOGC

wiiaria wilk vomvarke Trom FDOFT aro analyzat of ha NEDOH Iob, Slsrag 1n FY2007, MIDEP conlracis el st HOOH for i wosk.Tie Goat for the

es are no fonger Included i the NIDEPUSES folnl fuding age

Fovised 00-238%; a1

| schedules updatel from SPN Mos,

nolea,

Ravised 08-05-00: 51288, S1267, S1307, 52001, LO50R, & NJDOH BTM MAT updated

Headings, llel parms, and 51923 rearranged, mid.

emoyed S1290; adtnd $3262 (Orala); Si278 1 Seiyr. $129% renemed lo 81719, mjd Revised 67-01.04: (62502 renamied {o 2604, mjd,

Ravised 09-
Revised (9-

Ravisad 06-14

 Rap

Ocaln 53082 , rapiaced wiln 51289, ror Revisad 62-01-65; Added dissoived arsenle (L4122 1or |
ed posiicide schedule 2060 wilh 2033 rar | |

"""" call, erteracted, fecal oolfarm, Wil (66513) rar Revised 03.20-08: removed baron LG e

sedinieats, P In boltom sediments analyzed at NWQL, removed VOL schadule 2021 1gr

orlho phosphéja__g{)ﬂﬁﬂ) rgr

Havisad 725216 Remaved analysls of lotal mercury o NWOL 51278 (LC2767). Added fower-leve snalysis of loie! marcry al WSGS-WI Mercury Lab, hilhah




ST EIEPJaIEM /-0y NINDMSY) aseqelep SIMN S9SN e

(Ajuo

(SIAMN) Ww1sAS
uonewlopU| 121\
[euolleN S9SN T

/SN ElepATI[EnDISIEM M /7-d11q

95eqeIep SIMN SOsSN e

jedod Ayleng

J31eM [1I2UNOD

SulIoUUON
191B\A [BUOLEN T

$S34PPY 9oM

(s)e21nos =1eq

SUS g3 3lqnd

IOVYO0LS ANV ONLLYOd3Y V.IVad

J LNINHOVLLY



el ujosul &
S3A NV inie 4dvIisS SOSN| «peon uosiafy 16 3OO WEQ J3AEAT 6OZONY! 02.88810
S3A] QI40TIAIANN s EECARS 8980 Remensoy 18 Yoolg aaeeg COLOSSLO
S3A NVEHEN e 44718 s98N0 uolBuyiln Jesu JaATy] Pead|  LZZONY| 00262210
STA Nyg3n s A4V1S go8en HORSUSNORH JeooIg S2(0D]  LIZONV| 095981810
834 AT 14v1S 980 AN SIIAUCHINT 1291 J9AR [IDFRA 0008SLL0
SIA 1FA[Z 44V1S sas8n xXasshg Jesl JSATy [IMIBAA]  ZOSONY| 0211920
S3A|  THALINORSY InLL doa] d3arN UMOJSPOOAA 1B JOARY WIBIES|  [6IONV| .00SZ8¥10
STA| gI4OTHASANN inles dodl  Jd3arN]  uogsi mepN IB youelg poomuasis!  3¥LONY| 008928¥L0
$3A| CaJIOTIIAZANN e dodl  J=arN UMOISIHRIE I8 [ SUNREd| SZOONY| 00SSFVED
$3A 1ALl 400, d3arN BULION J8 JOAIY aounew|  obLONY| 00SLLFLD
s3A| QIOTIAIANN I , SLHSID vl 0SL0LFLO

lagiia? d49d] d43arn Mo Jeal JOARE SSEE YouRla 1583 FARN]Y,

JBAIM STIOL
SHA IAAIE3 d2d d=arn Jesi nmmﬂm._nuoo.h thn_ IR IBATY S §0980¥L0
SHA ot 420 J49arN SHIN SIBNNORIE I I9AR] SUCISIEN]  §LFONY| 000ZOFLO
SHA| QIJOTEAIANN| vsmamle d3d| d3arn [oRg UBA J& ool ABMENDOUINK| LTEONV| 09996510
S=A AA|9 404| 49ArN OOIg duld Jeau Jonn Aueddiym]  2gzoNv| G0SL8ELD
TENLININOY FOSONY| 008£9%L0

(£LTOZ-STOT) suoliels spinssd pUe siediN NNDMSY 10 INFWHOYILY

s




Binguosuyor

SZA|  TUNLINOMNOV s EELALS SOSN| Juoy meoy oo e 18 Yooug meg] YOPOONV| 09LE¥FLO
83A| QISOTBAIANN ni|st 44718 sosen| Duipuet shepydesuserd ¥002qeg|  OVRGNV, 96LLLYLO
SIA eV 1nish 44VIS|  SOSN oo vom o ge yousia MHMWMMM 1Z90NY]| S20LIPLO
S3A XN Tynirgs 4dvis SOSM]  SlIATR0ISIAA 32 9RID UcjUoUIWRH | V2ISONY| SLYSOYLO
S=A HAFL ddvis Sosn aBpug Jeyeny 1e oAl OJSIBE|  98SONV! 0.PEOYLO
SEA Nvaun iy d2a o8N S[BJ ORN'T 38 JoARY OleSSed|  Y.ZONY| 00S68€10

(£T0Z-STOT) suoLElS 2PIos=d PUE SIS NINDASY 0 LNIAHIVLLY




“hap

+Xyax SR HA0ASH &) 51 Safis €77 Me 21311

SIS DA 16 % (10T W 1AL) PANLE T2 18 PRzSIeE " £0T S[IpaYS T SPUROdDs §f = STAINTISE (D4) NIADTOD BITVAL
SANS DY / pue (YT LW PANLT T2 18 S{RITT S]qRRAOYSI-IARu~STOqA. ¢ "TRRYe-15184 = STVLIIN (3 NI 'TOD BIIVA

SIS e 0T 38 2215 sponred puw Spunodines g0d ¥ EIVd S[ERT ToQIeD SHIERT B« (FIS) SININIEES WOY 109
HIGASTE DT UT SIS £TT 118 18 Suoqies smedo puw Jstmpas peptadEns "SEoT HOMRNGS SHmTNat Sratrend PIY w STNLIAON

=01 IRSTIRg0sd OF 3} FO 0T 18 SIUSUIPss MoRog = €

(sody 8¢ Fumeroy) Jepenly ors SAUS IRSIEGeqesd (6 DUR YIOA g4 18 YR A2 SIERTRMSLHT

SETESIR 2I0FRETR 1S3IS YI0ANST /T 18 PREs0] aTk saded aSmepsp PIOII-SHOMILTO) "PRIFIIOT SHAILS T0es I DREII0SE? R0 ARy S80S JISTRAEGIE OF Poe SORS WOMKE €2 V= T
"FINTIEIOD TEISHD ARSI ST JO TONIOSTP S0 Fe Ik 01 7ok TWHoky Ades AUt Joqume sy s |
~ = SoeN 0%
NI INTINETE _ NG NN FEVOL 4T Bfu e sauenssy Auent
FITEI S FOVYL "88Ia INIIOOH L3
nﬁmomnwlﬁ AW i L
LISNOLI0Y SENLLNOY SANLLNON SARLNOY 2534 SBS INSIGEGOLY
SANULNCH 0%
G [ Ev o o) sIEn T
ST IM SACIHISAd DM SHTFSIVIIN DM $SANLLAOY 2534 €A v1 {11} 4o3es3py) asn puEy
SINUROY SINLNOY SINLLNOY £y
\RPEL [=Favil TRy Soan T il
3 3 ) S GATE
HT-STVAIIN DM SIAIDNESE HTT-SIVA30 DM SINILNCY 2534 H01R18230] PISITIEM
SANLLACY SINILNOY SINLLOOY £C
P Cieoa — 5830 5
HE-SIVIIIW oM $3A1LSId IM HTI-5IVI3W oM SINLLACY 2S3A aser {ons) puncsdyoey
SINUNOY SANLLNCY SANLLNOY L
ey
SUSTELIOD SCRORUIPALS SORLIL,
£LEDZ ‘D€ equsidag LT0Z “0E sung L£I02 "0 YoaepN 2T0F TE Iequasag MOTd L 52415 30 ¥IBNON 3dAL NOLLYLS
o1 1 3snEny 03 T AEIN 01 ¢ Aserugag @3 T PquIUaaon
J3ENY Yy ASENT pig JOLENT) puz J3IPND 15T

8102 Ad NI MUOMLIN DONIMOLINOWN ALNVYND-UIIVM-SOVRINS INSISNY HHL HO4 ITNASHIS DNIIENYS " 9iaBL

3 JusWyRERY



ATTACHMENTF.

New Jersey Chemical/AMNET Probabilistic
Survey Design

Contact:

Chris Kunz and Dean Bryson

NJ Department of Environmental Protection

PO Box 427

Trenton, NJ 08625

Voice: 609-292-0427

Email: Chris.Kunz@dep.nj.gov
Dean.Bryson@dep.nj.gov

Description of Sample Design

Target Population: All freshwater, non-tidal rivers and streams (above the head of tide). The entire length
of the mainstem of the Delaware River has been excluded from the data frame.

Sample Frame: Leigh Lager, N) DEP, will provide the GIS coverage for the sample frame.

Survey Design: A Generalized Random Tessellation Stratified (GRTS) survey design for alinear stream
resource was used. The GRTS design includes reverse hierarchical ordering of the selected sites.
Weighting: unequal weighting, this procedure is used in the site selection process to guarantee inclusion of all
stream orders

Stratification: None

Multi-Density Categories: 5 DEP regions (Atlantic Coast, Lower Delaware, Northeast, Northwest, Raritan)
Panels: Five total panels. Each panel (50 streams/rivers statewide) will be sampled for water chemistry
quarterly for 2 years.

Panel Water Year # Sites # Chemical Sampling events # AMNET Sampling events
One 2016-2017 50 400 50
Two 2018-2019 50 : 400 50
Three 2020-2021 50 400 50
Four 2022-2023 50 400 50
Five 2024-2025 50 400 50
Totals 250 2000 250

Sample Size: 250 streams/rivers will be sampled in 5 years using a total of 2000 site visits for chemical
sampling and 250 site visits for AMNET sampling.
Target Criteria:

1. No canals (except for the Delaware and Raritan Canal which traverses a large portion of the State, is a
receiving waterbody for several large streams and generally behaves like a flowing river/stream),
ditches, pipelines, bogs, wetlands (uniess in a flowing state and where surrounding topography may
prohibit the existence of a true channel), intermittent streams, and lakes or impoundments

2. At least 1 square mile of drainage area to ensure adequate flow year-round. This is based on available
GIS hydrology layers/coverages. Due to limitations and errors in the layers, sites may be acceptable if
recon and/or previous knowledge confirms the existence of an adequately flowing stream.

3. At least 100 feet upstream of the inlets to impoundments (ponds, lakes, reservoirs); move further if
obvious that stream is affected by impoundment (we'll evaluate on a case by case basis during recon)

4. At least 500 feet downstream of outlets from impoundments




Oversample: 400% = 1000 oversample sites

Summary: This design option would provide information on all 5 DEP water regions. This design would enabie
for statistical estimates of condition {i.e. fully supporting, or good, fair, poor) for statewide assessment of 50
sites, every two years. After all panels are completed in 10 years, comprehensive statewide estimates of water
quality condition can be made for each DEP water region categories with good confidence {90-95%). Due to the
target population being used for both chemical/physical and macroinvertebrate sample collection, the
evaluation criteria and evaluation process may be slightly different (e.g. macroinvertebrate sample collection
requires a wadable condition), and therefore most locations will overlap, but there will be differences in the
sites that are ultimately chosen for each purpose.

Table 1. Summary of selected probabilistic sites by water region and panel structure

Region OverSample Panell Panel2 Panel3 Panel4 Panel5 Sum
Atlantic Coast 231 12 12 12 10 8 285
Lower Delaware 197 10 9 12 10 12 250
Northeast 150 6 7 8 8 8 187
Northwest 192 10 9 9 8 12 240
Raritan 230 12 13 9 14 10 288
Sum 1000 50 50 50 50 50 1250

Table 2. Summary of selected probabilistic sites by water region and Strahler stream order
Strahler Order

Region 1 PA 3 4 5 6 7 Sum
Atlantic Coast 136 59 39 35, 15 1 0 285
Lower Delaware i14 61 46 18 4 0 250
Northeast 62 55 27 22 9 7 5 187
Northwest 111 51 31 6 23 8 0 240
Raritan 126 78 32 32 14 5 1 288
Sum 549 304 175 123 68 25 6 1250

Evaluation Process

The survey design weights that are given in the design file assume that the survey design is implemented as
designed. Typically, users prefer to replace sites that cannot be sampled with other sites to achieve the sample
size planned. The site replacement process is described above. When sites are replaced, the survey design
weights are no longer correct and must be adjusted. The weight adjustment requires knowing what happened
to each site in the base design and the over sample sites. EvalStatus is initially set to “NotEval” to indicate that
the site has yet to be evaluated for sampling. When a site is evaluated for sampling, then the EvalStatus for
the site must be changed. Recommended codes are:




Category

Target Status

Description

Evaluation Code

Dry Channel

Non-Target

Channel present, but no
flowing water

DRY

Non-Riverine Habitat

Non-Target

Wetland, pond, or
standing water present,
no definable channel

NRH

Mapping Error

Non-Target

Error in GIS mapping,
point not on stream, no
stream present, incorrect
application of criteria

ME

Tidal

Non-Target

Below true head of tide

1D

Non-Wadable

Non-Target*

Not able to be waded to
sample

NW

Canal or Ditch

Non-Target

Not a flowing stream,
but a drainage
catchment or conduit

cD

Drainage Area

Non-Target

Drainage area <1 square
mile and not likely to be
flowing year round

DA

Denied Access

Target

Private landowner
denied permission to
access and sample
stream

LD

Inaccessible

Target

Sampling location was
not assessable and often
in a remote location with
no roads within 1/2 mile
of point on stream

Physical Barrier

Target

Sampling location was
inaccessible due to some
site-specific condition
such as a cliff or
impassible vegetation or
wetlands

PB

Not Needed

Target

tocation evaluated but
not needed to fulfill the
quota for the current
panel

NN

Target-Sampled

Target

Stream was determined
to be a target and
samples were coliected

TS

* AMNET specific, Chemistry can sample if feasible at non wadable sites

Re-positioning Locations:




During reconnaissance of site locations, it may become necessary to re-position locations due to the original
location being inaccessible (i.e. landowner denial, physical barrier, etc...) or if the original location does not
meet the target criteria (i.e. drainage area, proximity to impoundments, etc..). In each case where a location
is re-positioned, it will only be re-located if there are no significant land-use changes between the two sites
and/or there are no known or significant tributaries between the two locations. New locations wili also avoid
incorporating any additional road crossing where possible. In general, re-positioning of locations will not
exceed 0.5 miles, but some locations may present unique circumstances which would allow for that distance
to be greater (i.e. sites in protected and undeveloped areas where access is limited). Staff will use GIS and
best professional judgement to assess any re-positioning of sites. If a site cannot be re-positioned without
changes in land-use or incorporating additional tributaries, then the original site will not be sampled and will
be classified appropriately.

Statistical Analysis

Any statistical analysis of data must incorporate information about the monitoring survey design. In particular,
when estimates of characteristics for the entire target population are computed, the statistical analysis must
account for any stratification or unequal probability selection in the design. Procedures for doing this are
available from the Aguatic Resource Monitoring web page given in the bibliography. A statistical analysis
library of functions is available from the web page to do common population estimates in the statistical
software environment R.




