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List of Abbreviationsand Terms Used in This Report
ACO - Administrative Consent Order

AMP - Air Monitoring Plan— The document that presents the overall scope of
work for the monitoring program.

DQOs- Data Quality Objectives— Established criteria defining data quality goals
(i.e., data accuracy, precision, completeness, and representativeness) for
the WCAMP. These criteria presented in Table 1-1 of this report

NJDEP - New Jersey Department of Environmental Protection

NAAQS—- National Ambient Air Quality Standards set by the U.S. EPA for specific
“criteria’ pollutants.

PCFA- Pollution Control Financing Authority of Warren County

QAPP-— Quality Assurance Project Plan— The document that presents the quality

assurance and quality control procedures that will be used in the
monitoring program to ensure that high quality, representative data are
being measured.

WCAMP—-  Warren County Air Monitoring Project
SO2 - Sulfur dioxide — A gas formed from the burning of fossil fuels.

Precision - The degree of mutual agreement among a series of individual
measurements, values, or results; expressed by the standard deviation.

Accuracy - Accuracy refersto the closeness of measurements to the correct or
accepted value of the quantity measured.

Completeness— The number of data values collected and reported over agiven time
Interval compared to the total number of possible data values for that time
interval.

Null Data Codes — The United States Environmental Protection Agency’ s designated
coding system used to replace invalid or missing data values. Typical null
data codes that may appear in the tabular data are:

9991 - Leve 1 Zero/Span Check

9995— Multipoint Calibration

9986- Meteorological calibration; Zero/Span Check
9980— Anayzer/Sensor Malfunction or Failure

ppm — parts per million; a unit of measurement specifying a concentration
mph —miles per hour; aunit of measurement for wind speed

°C —degrees Celsius (or centigrade); a unit of measurement for temperature



1. | ntroduction

As a condition of an Administrative Consent Order (ACO) between Pollution Control
Financing Authority of Warren County (PCFA) and the New Jersey Department of
Environmental Protection (NJDEP), PCFA has elected to establish an ambient air
monitoring program in the vicinity of the town of Belvidere in Warren County, New
Jersey. Specifically, the Supplemental Environmental Project mandated under the ACO
and described in the associated Air Monitoring Plan (AMP) and Quality Assurance
Project Plan (QAPP) calls for the monitoring of Sulfur Dioxide (SO2), and specified
meteorological parameters.

The project has been designated the Warren County Air Monitoring Project (WCAMP).
The primary purpose of the WCAMP is to obtain and report air quality information from
Belvidere and surrounding areas and, where possible, to compare such air quality
concentrations to appropriate federal or state standards.

Under the terms of the ACO, PCFA has retained and oversees a qualified contractor,
Enviroplan Consulting, to set up and operate the monitoring program. PCFA is required
to coordinate these activities through the New Jersey Department of Environmental
Protection (NJDEP).

This report provides the quarterly quality assurance data required for the WCAMP air
quality and meteorological monitoring network. Procedures governing operation,
maintenance, calibration, data reduction, processing, validation and reporting activities as
well as attendant quality control, quality assurance and auditing activities conform to the
technical guidance contained in the WCAMP AMP and QAPP. These documents have
been reviewed and received conditiona approval from the NJDEP.

Section 2 of this report provides an analysis of the pollutant and meteorological data
collected during the quarter. Tables 2-1 and 2-2 present the maximum hourly and five-
minute averages for continuously - measured pollutants. Tables 2-3 and 2-4 present the
SO2 precision results, Table 2-5 presents the SO2 accuracy audit results, Tables 2-6
through 2-9 present the meteorological data summary, Table 2-10 presents the data
collection efficiencies by parameter and Table 2-11 presents explanations for missing
data.

Additionally, one appendix is included in this report, which presents the quarterly QA
forms.
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Table 1-1: Data Quality Objectives

Parameter Pr ?;'Os)' on Accuracy Com?(!/st)en&ss
02 <+15 Within £15% of Observed >75
Wind Speed n/a Within + 0.2 m/s + 5% of Observed >90
Wind Direction n/a Within £5 degrees azimuth of Observed >90
Air Temperature n/a Within £5°C of Observed >90
Solar Radiation n/a Within +10% of Observed >90

n/a— not applicable
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2 Quality Assurancefor Pollutant Data
2.1 Maximum Averagesfor the Quarter

This section provides a summary of the relevant maximum hourly averages for
continuously-measured pollutants as they apply to the NAAQS.
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Table 2-1: Maximum Hourly and Five-Minute SO2 Averages — Belvidere High School

NAAQS- National Ambient Air Quality Standards
Pollutant Average Time Primary Standard Secondary Standard
Sulfur Dioxide Annual Arithmetic Mean 0.03 ppm -
(S0O2) 24-Hour 0.14 ppm -
3-Hour - 0.50 ppm
BelvidereHigh School
M aximum 2" Highest M aximum 2" Highest Annual
Parameter/ | Running Date Running Date Running Date Running Date Arith.
Units 3-Hour (Hour) 3-Hour (Hour) 24-Hour (Hour) 24-Hour (Hour) Mean-To-
Conc. Conc. Conc. Conc. Date
SO2 ppm 030 11/8 (12) 02 | 1009(11) 006 12/18(19) | .005 g//%(?()s) 002
d .
A 21241%??
24-Hour Date Block Date
Block Conc. Come
.006 12/18 .004 12/7,12/8

Belvidere High School

Parameter/Units M aximum 5-Minute A e R 1-Hour Average 1-Hour Average
Conc. Date (Time) 0.3 ppm or Gl Preceding the 0.3 ppm Following the 0.3
Average ppm Average
SO2 ppm .072 12/16 (14:20) None - -




Logger
Logger
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d

Maxi mum Hourly Averages Report - SO2 Validated Dat aBase
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Runni ng,

Non- Over | appi ng Aver ages

4th Quarter 07

Bel vi dere HS

. 030
. 022
. 021
. 020
. 016
. 013
. 012
. 012
. 012
. 011

Dat e

11/ 08/ 07
10/ 09/ 07
12/ 18/ 07
12/ 13/ 07
11/ 11/ 07
10/ 10/ 07
10/ 21/ 07
12/ 11/ 07
12/ 25/ 07
11/ 25/ 07
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11/ 17/ 07
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Table 2-2: Maximum Hourly and Five-Minute SO2 Averages— Demeter Farm

NAAQS- National Ambient Air Quality Standards
Pollutant Average Time Primary Standard Secondary Standard
Sulfur Dioxide Annual Arithmetic Mean 0.03 ppm -
(SO2) 24-Hour 0.14 ppm -
3-Hour - 0.50 ppm
Demeter Farm
M aximum 29 Highest M aximum 29 Highest
Parameter/ | Running Date Running Date Running Date Running Date Annual Arith.
Units 3-Hour (Hour) 3-Hour (Hour) 24-Hour (Hour) 24-Hour (Hour) Mean-To-Date
Conc. Conc. Conc. Conc.
SO2 ppm 164 11/14 (1) .053 12/10 (13) .026 11/14 (1) .016 12/11 (9) .006
d .
Maximum 2‘24I:I|_||ghest
24-Hour Date Bl oc?l? ' Date
Block Conc
Conc.
.020 11/13 .015 10/30
Demeter Farm
Parameter/Units M aximum 5- 5-Minute Averages 1-Hour Average 1-Hour Average
. Date (Time) of 0.3 ppm or Preceding the 0.3 Following the 0.3
Minute Conc.
Greater ppm Average ppm Average
498 11/13 (23:15)
400 11/13(23:20)
404 11/13 (23:25) .014
SO2 :
ppm 498 11/13 (23:15) 392 11/13 (23:30) 102
350 11/13(23:35)
332 11/13 (23:50)
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Maxi mum Hourly Averages Report - SO2 Validated Dat aBase
3- Hour Running, Non-Overl appi ng Aver ages

4th Quarter 07

Logger Id . DF Paranmeter : SO2
Logger Name : Deneter Farm Units . PPM
Avg Interval: 03 hour Avg Type : Backward
Rank Aver age Dat e Hour

1 . 164 11/ 14/ 07 01

2 . 053 12/ 10/ 07 13

3 . 028 10/ 30/ 07 06

4 . 025 10/ 09/ 07 11

5 . 025 12/ 17/ 07 09

6 . 023 10/ 31/ 07 04

7 . 022 10/ 30/ 07 00

8 . 022 12/ 11/ 07 09

9 . 021 12/ 13/ 07 01

10 . 020 11/ 01/ 07 23
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Logger
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Maxi mum Hourly Averages Report
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d
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12
12
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2.2 Precision Checks

Precision checks for the continuous gas analyzers are scheduled to be performed at least once every two
weeks to assess the quality of the monitoring data being reported. Two-point instrument precision
response checks are performed by challenging each continuous pollutant analyzer with a known
pollutant test gas concentration between 0.095 ppm and 0.105 ppm and between 0.380 ppm and 0.420
ppm. Pollutant test gas concentrations are generated using a currently-certified NIST-traceable dilution
calibrator apparatus and certified gas standards.

Theresults of Level-1 zero/span checks performed biweekly on the SO, analyzers in conjunction with
precision checks were within established acceptability limits.

The following equations are used for calculating data precision for the continuous analyzers. These
eguations conform to those contained in 40 CFR Part 58, Appendix B for reporting single instrument
data precision for automated measurements used in PSD monitoring programs.

The percent difference for each precision check is calculated using the following equation:

Y =X 100 Equation (1)

d =

where, d; isthe percent difference for each precision check,
X; s the known concentration of the test gas used for the i-th precision check, and
y; isthe pollutant analyzer'sindicated concentration for the i-th precision check.

For each instrument, the quarterly average percent difference (d;) is calculated using Equation 2, and the
standard deviation of these differences (§) using Equation 3.

> d Equation (2)

i=1

d; =

S|k

S, = \/nil{z d? - %(.Z:‘d'j } Equation (3)

where,
n isthe number of precision checks performed on the instrument during the quarter.

The 95% Probability Limits for data precision, are calculated as follows:

Upper 95% Probability Limit = d + (1.96)(S) Equation (4)
Lower 95% Probability Limit = d; - (1.96)(S) Equation (5)
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Table 2-3:

Data Period: October-December 2007

SO2 Single Analyzer Precision Check Resultsfor Belvidere High School

Input Response Percent 95% _—
Date : d S Probability Limits
ppm ppm Difference Unes Lower
10/11/07 .100 .100 0.00
10/17/07 .100 101 1.00
11/ 7/07 .100 .100 0.00
12/ 5/07 .100 .100 0.00
12/18/07 100 100 0.00 0.20 | 0.45 1.08 -0.68
95%
10/11/07 400 399 -0.25
10/17/07 400 403 0.75
11/ 7/07 400 .396 -1.00
11/21/07 400 397 -0.75
12/ 5/07 400 .396 -1.00
12/18/07 | .400 393 -1.75 -0.67 | 0.85 1.00 -2.34

Results- Belvidere HS

Combined Precision Check Statistical

95%

d; S Probability Limits
Upper Lower
-0.27 | 0.80 1.30 -1.84
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Table 2-4:

Data Period: October-December 2007

SO2 Single Analyzer Precision Check Resultsfor Demeter Farm

95%

Date | 'MPUt | Response ) Percent |, | o Probability Limits
ppm ppm Difference Unes Lower
10/ 3/07 .100 101 1.00
10/17/07 .100 102 2.00
11/ 2/07 .100 01 1.00
11/15/07 .100 103 3.00
11/28/07 .100 102 2.00
12/ 5/07 .100 .100 0.00
12/18/07 100 102 2.00 1.57 | 0.98 3.49 -0.35
Dae | MUt | Response | Percent ) o Probebil Z? Limits
ppm Ppm Difference Upper Lower
10/ 3/07 400 400 0.00
10/17/07 400 402 0.50
11/ 2/07 400 .396 -1.00
11/15/07 400 400 0.00
11/28/07 400 .394 -1.50
12/ 5/07 400 392 -2.00
12/18/07 400 395 -1.25 -0.75 | 0.92 1.05 -2.55

Combined Precision Check Statistical
Results- Demeter Farm

95%

d S Probability Limits
Upper Lower
041 151 3.37 -2.55
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2.3  Accuracy

Independent quality assurance audits are performed once per quarter on the air quality measurement
systems. These audits are conducted by qualified personnel not associated with the routine operation
and calibration of the monitoring systems, under the supervision of Enviroplan Consulting’'s Quality
Assurance Department using certified, independent calibration standards and equipment. Table 2-5
summarizes the air quality audit results obtained by Enviroplan Consulting during the quarter.

For continuous gas analyzers, the audit consists of challenging each monitor with gas of five known
concentrations (including zero), which fall within the instrument’s measurement range (0-2.0 ppm). The
five known audit gas test input concentrations are within the ranges specified in 40 CFR Part 58,
Appendix B. As Table 2-5 indicates, the response of the SO, gas analyzer to the all upscale (i.e., non-
zero) audit test gas concentrations by were well within the VDEQ and U.S. EPA quality assurance goal
of £15 percent.

The equation used to cal cul ate measurement accuracy is as follows:

d {Yi _Xi} x 100
X

where:

d, = the difference, in percent, between the known (audit) flow rate and the
corresponding sampler-indicated flow rate.

X; = the known (audit) flow rate.

Y; = the corresponding sampler-indicated flow rate.
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Table 2-5: SO, Accuracy Audit Results

Site Date AITAITE T C:)rr:(glf ?[t)eAd\S) Per cent Difference
ppm ppm
Belvidere High School 12/28/07 1.499 1.438 -4.07
SO, 0.800 0.783 -2.13
0.400 0.392 -2.00
0.100 0.103 3.00
0.000 0.000 -
Demeter Farm 12/28/07 1.499 1.475 -1.60
SO, 0.800 0.787 -1.63
0.400 0.393 -1.75
0.100 0.105 5.00
0.000 0.004 -

Notesto Table 2-5:

*DAS - Data Acquisition System
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24  Meteorological Data

This meteorological data summary includes the data collected at the Belvidere High School and Demeter
Farm sitesfrom October 1, 2007 through December 31, 2007. Tables 2-6 through 2-10 present the
maximum and average values for each meteorologica parameter.
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Table 2-6: Horizontal Wind Speed Data Summary
Belvidere High School Demeter Farm
Month Average | Maximum Date Hour Average | Maximum Date Hour
mph mph mph mph
October 29 10.8 10/9 13 8.3 22.9 10/12 13
November 3.3 119 11/16 12 9.8 23.6 11/23 4
December 3.8 175 12/16 22 10.0 26.1 12/3 12
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Table 2-7: Horizontal Wind Direction Data Summary

Belvidere High School

Demeter Farm

Month Average Degrees Average Degrees

October 36 236
November 344 279
December 342 311
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Table 2-8:

Ambient Temperature Data Summary

Demeter Farm

Month Average eI Date Hour
oC °oC
October 14.7 28.1 10/8 14
November 4.1 16.9 11/22 13
December -0.5 151 12/23 18
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Table 2-9:

Solar Radiation Data Summary

Demeter Farm

Month A\)/Ve;rMa © M avcllmgm Date Hour

October 123 674 10/4 12
November 78 589 11/2 11
December 53 474 12/20 12
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25 Meteorological Audits

Meteorological audits are performed at (minimum) semi-annual intervals subsequent to initial startup
calibration of the meteorological monitoring system.

There were no audits performed on the meteorological system during this quarter.
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Table 2-10:

Quarterly Data Recovery Rates

Monthly Data Quarterly Data
Site Parameter Month Recovery Rate Recovery Rate
(%) (%)
October 99.6
SO2 November 98.9 99.2
December 929.1
October 99.7
Horizontal Wind Speed November 99.6 99.6
Belvidere December 99.6
High School Horizontal Wind October 99.7
Direction November 99.6 99.6
December 99.6
October 99.7
Standard Deviation November 99.6 99.6
December 99.6
October 99.5
SO2 November 99.3 99.3
December 99.2
October 99.7
Horizontal Wind Speed November 99.6 94.9
December 85.4
. . October 99.7
Horg?gégl OY]de November 99.6 99.2
Demeter December 98.3
Farm October 99.7
Standard Deviation November 99.6 99.2
December 98.3
October 99.7
Temperature November 99.6 99.7
December 99.7
October 99.7
Solar Radiation November 99.6 99.7
December 99.7

General Notes

Data collection efficiencies are based on the number of valid data values reported from a given monitor divided by the total
number of possible data values in the reporting period. For continuously-measured parameters, the total number of possible
data values is the number of hours in the reporting period; for episodic monitors, the total number of possible data valuesis
the number of scheduled sample eventsin the reporting period. The resulting ratio is expressed as a percentage.

When monitoring operations begin other than on the first day and hour of the reporting period, or in instances where agency
approval for suspension of monitoring for a portion of the reporting period has occurred, calculation of data collection
efficiencies for the reporting period is as described above except that the total number of possible data values is pro-rated in
accordance with the actual active monitoring interval.

n/a— not applicable
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Table2-11: Missing Data Report

The following table describes periods of invalid data due to instrument malfunction, power outages and
wesather related data loss. Periods of routine instrument testing are not included in explanations of
missing data.

October

Site Date (Hours) Parameter Explanation

All Parameters Satisfactory

November

Site Date (Hours) Parameter Explanation

All Parameters Satisfactory

December

Site Date (Hours) Parameter Explanation

12/2 (23), 12/3 (0), 12/9 (19-23),
12/10 (0-10), 12/13 (13-23),
12/14 (0-11), 12/16 (7-23), HWS
12/17 (0-14), 12/26 (20-23),
12/27 (0-15), 12/30 (22-23),
12/31 (0-11)

12/10 (3-8), 12/13 (15-18),
12/16 (16)

Frozen sensor
Demeter
Farm

HWD, STDV Frozen sensor
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Appendix A: Quality Assurance Forms
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AR QUALITY SYSTEMS AUDIT REPORT FOR CONTINLOLS
FASEQUS POLLUTANT MFASUREMENT SYSTENMY (Poge 2 of 2}
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6. 1 calibrater culibralioo cureot ad meel SO iU wsineols”? v
T, A othee calibration standacds (gases, cte.) eurrently cortified? {Per S0P togm'Le). L/
DEJCUMENTATIEON AND FORMS Iyate ol
Ducwnentaion
1. Are analveer calibmbicns properly perocoed aod decumcnted! 14 .r"_-ﬁ_fﬁ b v
2. A calibrator calibratinns propetly nerfnmosd und des ueanted ?’}; ?/'a 7 o
3, Ate ZTYS checks properly parformed 7nd dozumented” Bl WLJE, el
4. Arg routing checks and mainrenanee properly docomentesd 7 i g%&?ﬁ:}“j_‘zﬂ? ,_/
5. Are chanys properly documented and aendated sach sitc v D;cﬁ*j;,--}_.,g7 o
6, Are station Logbook caredes degailed, complohe and op-te-duls? r o
7. Arc. certifiutes f calibration or cul. equip, and sids, maintained? |3, ﬁ}fﬁ Gfdurtl v
el
OVERALL COMMENTS YES (8]
1. Checaall, is the sation and ronitorng squipmend well ooiotaioed? o
2 Owverull, ane 2008 s fur QAMQC followed and implemented? u/
3, Oreerall, is the site operalor knoe ladmeable wd well-cained o
4. Owemall. is data quuliy consistenr wilh agtablished ohjectives? o

.’\udjtor:,—B /7 =
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AIR QUALITY SYSTEMS AUDIT REPGIT FOR CONTINUOUS
GASEQUS POLLUTAKT MFASUREMENT SYSTEMS {(Page 10l 2)

Sipe Mame and Address: Ng.'.‘"wpff.'. FoFs - D.!q:-\.zrf’:.’-r" :L_.#fm

Site ATRS T, Mo Andit Tt [2 fa #dpe  duditer 1. G ol
Maeasurermnent System Audined: MNCF-NO,-NO,; MNO-MCH; 50, o OO . H.8

[NOTE: ANMNO™ respouses ML ST b explained in the “Comments" Seetion of this form}

MONTTORING EOUIMMENT
Prriulieler Monitor Moke/Model SN Lot Callbroicd
Sdr 7Eco 43¢ $IE—FRI2 RIS P s

GENERAL SITE L ONDITHING

1. Is station interior clean, neat and orderly®

. Is the equipneat shelter straeturally sound and saic?

. Te the shaltzr femnparaiure stahla (—+3°C7) and maintained within 2000 « 307

. Dwes Une sampte poobe sititg, and cxposurs comform o 1§ TPA gaidalieass?

X
3
4. Is the sample delivery wain in good condition. clean and fiec of mopisturc?
5
i

. A the site prounds well muioidoed

N N AN N =

T e safe warking condirions maintaimed al sile

OPERATIONS: (ONTINEOUS ANALYZER

2

nO

hO e r s
L. s analyzer npesatad i aceordance wath TP A equivatency requircmeniy? !

T Arc all snalyser opertitig stams indications nomnul?

1. Toes analyzor's swmenl calibrativ slabus cosform with S.00F. requireswents?

4. Arc bioweekly ZTS checks egnlady and properly perfunned?

5. 13 sanple parbiculote Rl chioged ot least oneg overy two wishe?

6. D curent analvzer span (ral.) seiinggs) ueres With the most recent multi-point cal 7

7. Do ewrreot anulyvesr Zero (cal.) sermingis) agrae with those om most recent 2emo chock?

E. Are weekly analyzcr shecks and routine maintenance pertiuomed?

4. Iz analyzer outpul sigmul stabls arel motse Cree? (Reviow rosponss chock rucas).

NNINNWNIN NS

1T T umal yzer well pwintained aod ninecnance documentsd?




Al QUALITY SYSTEMS AUDIT REFORT FOR CUNTINUOUS
GASEQUS POLLUTANT MEASURTMENT SYSTEMS {Puge 2 of 2}

Site Mame und Addrass: f\i{,fw’ﬁrﬁ." FefA - Deme ﬁv’ Ferrm

Sare MRS LD No:

Andit D g2 fegfre  Auditor D s o et

Mensurement Systemn Andited: _ NONOL MO, T MO-NOG 500w 00 D 0. FE
CGFERATIONS: SUFFORT EQUIPMENT Y8 N

L. Is TLA. S-indicaeed time and daie cotreer? (Time=curment locald sul time + 5 min.). o

2. Does ILAS. sccorately aoqoire and comverl anady o7 oulpul Lo elg ioeecing ks ? W

3. I dutu lelemelry yetem Functional a0d daca pegularly pobled and reviewed® -

4, Does 1345, auiomativally sgver from pawer outluwes sod log these evants? /

5. Are rhen lewecs eleur, lerible a0l secarote? L/j

&, Is calibeator calibration cnorent apd Teet 5.0.7. requitcments? u/

7. Arc cther ealibrution sendands (goses. ele ) curmenlly ceetified? (%0 S.00P rege'es). ‘_/(

DOCUMENTATION AND FORMS ate of
Duovurnestal o

I, Arz analyzer calibrations propery perfuomed and Jocimennd iyl E A v

. Are calibralor calibrulivns propedy petomued and dogomenbed ? ?:/‘: 2l 7 iy

1 Are ZTVE checks proged]y pertormed and document=d? ﬂ'*-:m}s.lf e

4, Ak Toyling chuecke and nwindenonee propndy docomentad? e L

5. e chaets properly dociomented and ammotated sach sive veie Ir -

fi. Ars stution loghook enries Jelaibed, conplote and np-e-date’! Sr}f Fan 5‘,?.& -

T Arzcectificates of calibration for cal. equip. and stés, mainmined? | 4# 5;,:‘;{'4;’_,;’@’ o«

DYERALL COMMENTS YES M)

I. (iverall, i the slation and rmonitoring cyuipmant wel: nainlanel? o

T Owvenill, are 520075 for QAR foll owed wnd 1onplenented? .J/

1 verall, is the sile tperator knowledgeable und will-iouioe] o

4. Nvarall, iz dats gualily consisteol with estalilished ahjectives? /
COMMENTS

S—'r?i‘» Y v‘/éf:‘{-'ﬂ"-rr:\!ﬁf;dm(‘-

Aud.i‘tnr._..{c_:}_ l/f - - S——
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