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Continuous monitoring by NJDEP
— Data types we gather

Data Management - Where the
data is stored

Continuous Data — The why and
how of NJ data collection

How the automated assessment
and quality assurance steps work

NJDEP’s Assessment Process —
How best professional judgement
is included



Continuous Monitoring by the DEP

http://njdep.rutgers.edu/continuous/

No definition in the SWQS at N.J.A.C. 7:9B
Time-dense: Measured hourly or more frequently

Parameters measured can vary from unit to unit and may
include Dissolved Oxygen, Temperature, Chlorophyll-a,
Phycocyanin, pH, Turbidity, Specific Conductance, Salinity,
and Dissolved Oxygen %.

* Work in progress: Nutrient species (TN, TP, NO3, PO4 etc).

May be real-time or deployed for at least 72 hours
(deployment periods being increased)

Buoys or Stationary

Short-term (few days to months) or long-term (years)
monitoring

Other types: Slocum glider, Aircraft sensors


http://njdep.rutgers.edu/continuous/
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Active Glider Deployments (rutgers.edu)

NJDEP New Jersey Department of Environmental
Protection - Aircraft (rutgers.edu)



https://marine.rutgers.edu/cool/data/gliders/
https://njdep.rutgers.edu/aircraft/




NOTE: Excludes all up-front work for calibration, modems, electronics, equipment purchasing, and data analysis of results

AUTOMATED Data Flow

Loggernet Software creates .DAT
files (15-minute intervals)

Updated .DAT Files stored in local
NJDEP_Buoy Folder

A

DEP Environment

RUTGERS Environment

Task Scheduler (Every 5 minutes)
- Opens WinSCP (File Transfer)

- Host key code script

- Grabs all .DAT files

- Puts .DAT files on RU server

Tides
USGS Tide Gauges

https://njdep.rutgers.edu/rainfall/

Rutgers Rainfall Website/DB

Insert .DAT file records
into Real-Time Table
- Temporary Table

Only Graphing and Display Allowed.
No Data Download

'| Continuous Monitoring DB |‘

!

- Available to Public
- Search/Filtering

- Data Downloads

- Graphing

RU Continuous Website

RU Front End: https://njdep.rutgers.edu/continuous/

Data Records Inserted
into QA Table
- Permanent

MANUAL Data Flow

Pull Raw .DAT Files from Unit

A

Quick and Dirty QA Look (Excel)
- Eliminate Obvious BAD Records

A

Run Excel File through simple data
checker (MS Access)
-Flag and reason (High, Low, Interval)

A 4

Legitimate Flag, or OK?

v

Either Delete or Keep Flagged Value

v

Reformat File to be RU compatible

A

«—Developed by Rutgers —

A

RU Continuous
Administration Portal

RU Admin Portal: https://nijdep.rutgers.edu/portal/



https://njdep.rutgers.edu/rainfall/
https://njdep.rutgers.edu/portal/
https://njdep.rutgers.edu/continuous/

Continuous Data Management —Where the Data is
Stored

http://njdep.rutgers.edu/continuous/ and USGS Water Data for the Nation

NJDEP New Jersey Department of Environmental Protection - Aircraft (rutgers.edu)

Freshwater flights https://njdep.rutgers.edu/aircraft_phyco/

NJDEP New Jersey Department of Environmental Protection - Rainfall (rutgers.edu)

NJDEP-Division of Water Monitoring and Standards

e Active Glider Deployments (rutgers.edu)



http://njdep.rutgers.edu/continuous/
https://waterdata.usgs.gov/nwis
https://njdep.rutgers.edu/aircraft/
https://njdep.rutgers.edu/rainfall/
https://www.nj.gov/dep/bmw/glider.html
https://marine.rutgers.edu/cool/data/gliders/

The why and how of
NJ data collection




W JERSE,

Why do we need continuous data?

Parameter Waterbody Classification
FW2-TP FW2-TM FW2-NT SE SC
Daily Maximum 22 25 31 - -
Temperature ellling SevEn-6 2y 19 23 28 - -
Q) average
Summer seasonal ) ) ) 59 4 6.7
average
Dissolved Oxygen Turbidity Chlorophyll-a Total Phosphorus
e Not less than (never * Maximum 30-day e Seasonal average e Maximum (not to
lower than) average exceed)
e 24-hour average e Maximum at any time e Annual average (in
(FW2-TM, FW2-NT select lakes derived

during the TMDL
studies based on

The Surface Water Quality Standards: https://www.nj.gov/dep/rules/rules/njac7_9b.pdf natural conditions)



How does the NJDEP use Continuous Data?

305(b) or Integrated
Report, 303(d) list of
impaired waters

Develop TMDLs and
restoration plans

“E‘N JERSE},

Protecting high quality
waters: Category One
Designation

Effectiveness — TMDLs
and Restorations

Trends

Evaluate or develop new
standards (e.g. EPA’s
marine DO criteria,
temperature criteria for
Pinelands)

Fisheries

Harmful Algal Blooms
(HABS)

Antidegradation

Permitting




NJDEP’s
Assessment
Process -
Automation

2018-2020 Integrated Report: State
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https://njdep.maps.arcgis.com/apps/MapSeries/index.html?appid=b5d39074f9ab424689caa8ec387dcef7

WEW JERSE,

Data Assimilation

Download data from http://njdep.rutgers.edu/continuous/ (currently done manually from
the website — may include webservice call in future) and NWIS (using dataRetrieval
package. Check for non-DEP datasets with approved QAPPs. Consolidate all data into one
file.

Data Assimilation

e DEP data -
Rutgers

e USGS — NWIS
SR Update Stations’ lookup table with new monitoring stations. The lookup table includes list of

= Otherinternal or all stations, lat/longs, classifications, HUC14s, WMAs, pH Region.
external data

with approved (- )

QAPPs ‘

{ For new stations, check for HUC14 representativeness and colocation



http://njdep.rutgers.edu/continuous/

Stations lookup table
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Lookup Tables ~ Data Download & QA Assessment Runner Assessment Viewer/Editor ~ HUC Assessment Data Reports Data Dictionary

_ heast2020
o “0 - |entries Search:

locid newlocid MonLocName MonLocTyp LatDeg LongDeg HUC14 LKFLG swqs Class2 c1

1616 1616 Estuary 39.99817 -74.09764 BarnegatBay03 E SE1 SE1 c1

JDEP_BMWM-
616




Analysis Process —The Automation

* Check for negative values (all parameters
except temperature)
* Flag data to check plots
Sudden temporary changes

Data Assimilation Station level analysis using R ,
scripts Estimates
* DEP data - Rutgers Preliminary (not finalized by USGS)
e USGS — NWIS using R Common data errors (e.g. pH > 13 or
e Other internal or external <2)
data with approved QAPPs Within accuracy of the instruments

* Two EXCEL files: Output by year and Consolidated:
Number of days/times with data each year
Years
Assessment for each year corresponding to the station

classification, applying the respective criteria.
Per cent of days exceeding each year
Statistics



../../2022Assessment/ContinuousAllParam/ContinuousAllParam/Output/08_20_2020_Contdata_stationyr_assessment.xlsx

ONMAN Lookup Tables ~ Data Download & QA Assessment Runner Assessment Viewer/Editor ~ HUC Assessment Data Reports Data Dictionary

Level of Details Edit Tables Upload Tables View Plots

Station Level v
Parameter
DO -
Table
ContStalevel hd Pasrsemietin EditTables  Upload Tables  View Plots
pH v 40f17 — 4+ & g
Refresh Table List e e :

ContinuouspH_QAstations_2020_08_2 7_14_*’."5"_'!8';:-:1 .
¥ Download Table

pH

Date

z




ONMAN Lookup Tables Data Download & QA Assessment Runner Assessment Viewer/Editor ~ HUC Assessment Data Reports Data Dictionary

HUC14 HUC Map Assessment Data

- Step 3: Validate Automated assessments

Name Region WMAName WatershedSizeSgmi RiverMiles LakeAcres OceanSqMiles

Barnegat Bay Central West Atlantic Coast Barnegat Bay 15.08 741 NA 15.08

ssessments

creation Public_Water_supply Fish.Consumption Aquatic_Life_Trout Aquatic_137

3 2

L) 12 Blavasn'mbdoas N oo onsn inm o o dose



EXAMPLE BEST PROFESSIONAL
JUDGEMENT (BPJ)

* Low exceedance rates

* Weeklong but borderline

* Weekly average exceeded

* Not enough data for decision

* Suspect data causing
exceedances

* Summer exceedances previous
diurnal impaired

* Need more data

124

Daily Temperature Range ( °C)

Year(s) of Available Data 2016-2018; Classification: NOPH
Range: 65-85

2016 2017 2018 2019
Date

2016 2017 2018 2019



BPJ Decisions

BPJ decisions and data plot reviews help
identify instrument error, site issues or
weather issues to avoid false listings.

Currently, ACWA is coordinating
development of a compendium of
methodologies on a national scale with EPA
and is assembling researched materials on

continuous data assessment.

NJ evaluated statistical hypothesis testing
approach (binomial method) but not
considering any change in the Methods
Document for the 2024 Integrated Report.
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NJ DEP Glider Data App Exploratory Data Analysis

OTHER ASSESSMENTS

Choropleth Maps Parameter Summaries Parameter Daily Summary Plot Parame
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Like & follow us!

00@ @newjerseydep @ @nj.dep
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Division of Water Monitoring, Standards and
Pesticide Control

% Thank YOUI Biswarup.guha@dep.nj.gov

609-292-1592

https://www.state.nj.us/dep/wms/


https://www.facebook.com/newjerseydep
https://twitter.com/NewJerseyDEP
https://www.instagram.com/nj.dep/
https://www.youtube.com/channel/UC2C01lO4mVInYzqqwevFvSw
https://www.linkedin.com/company/newjerseydep

