


Figure 9. Hourly Sulfur Dioxide Measurements at the Colombia Lake Monitor from 9:00
to 14:00 September 29, 2010.

Figure 10 shows the three forward trajectories of the air at different heights for the one
hour during this episode that the monitor’s measurement exceeded the 1-hour 75 ppb
threshold. Little directional or speed wind shear is shown. The wind speed at all three
levels is relatively low, approximately 3 mph. The plume trajectory carries directly to the
monitor.
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Red Line = 10 meter above ground trajectory (approximate monitor height)
Blue Line = 100 meter above ground trajectory
Green Line = 221 meter above ground trajectory (approximate initial plume height)
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Episode 111 (October 30, 2010)

The extended period of high SO, concentrations that occurred on October 30, 2010 was
evaluated. The SO, concentrations monitored from hours 7 - 23 EDT (7:00 am to 11:59
pm EDT) on October 30, 2010 are listed in Table S. During three of the hours of this
episode the measured 1-hour SO, concentration exceeded the 1 hour SO; NAAQS. The
concentration on hour 20 (183 ppb or 479 ug/m’) is the highest 1-hour concentration
measured between September 23 and February 17, 2011. In addition, the [-hour SO,
concentration measured on hours 13 and 21 also exceed the 1-hour NAAQS. The SO,
values measured during this episode are shown graphically in Figure 11.

Portland Unit’s 1 and 2 emitted between approximately 25- 45 percent of its allowable
SO, during the exceedances of the NAAQS that occurred during this episode, while Unit
2 emitted between approximately 35- 45 percent of its allowable SO, emission rate.
These emissions Units 1 and 2 are lower than Episodes I and I1. As in the previous
episodes, Martins Creek Units 3 and 4 were not in operation.

Table 5. Hourly Measured Sulfur Dioxide Concentrations at the NJDEP Columbia
Lake WMA Monitor - Hours 7 thru 23 October 30, 2010

Hour SO, SO;ﬁ Portland’—( Portland Martins Creek |
(EST) (ppb) | (ng/m’) Unit 1 Unit 2 Units 3 & 4
(Ibs/hr) (Ibs/hr) (Ibs/hr)
7 3 8 1,830 3,728 0
8 | 2 58 2,477 3,788 0
9 [ 7n 189 2,594 3,830 0 |
10 31 81 | 2618 | 401l 0
1l 3 8 2,579 3,752 o |
12 61 160 1,688 3,428 o |
13 83 217 1,553 3,359 0 |
14 7 18 | 1,542 2,024 o |
15 8 21 1,527 1,960 0
16 5 13 1,514 2,087 0
17 6 16 1,946 3,824 0
.18 3 8 2,818 4,276 0
19 68 178 2,527 3,805 0
t 20 183 479 2,552 3,848 0o |
21 149 390 2,202 3,449 0
22 39 102 1,599 2812 | 0
| 23 3 8 1,667 2,085 0
a. Exceedance of 1-Hour SO; NAAQS of 75 ppb (196 ug/m”) in bold.
NIDEP Division of Air Quality 18 3/4/2011
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Figure 11. Hourly Sulfur Dioxide Measurements at the Colombia Lake Monitor from
7:00 to 23:00 October 30, 2010.

The trajectory for the first hour of exceedance (hour 13) is shown in Figure 12. Though
not shown to be directly impacting the monitor, the winds are in a general direction that
transports the plume towards the monitor. The winds are relatively strong with no vertical
wind shear. Unfortunately, there is no NAM wind trajectory data available from the
HYSPLIT web site for the other two hours episode when the 1-hour NAAQS is exceeded
(hours 20 and 21). Data is available from the previous hour, hour 19 (7 pm). The
trajectories for this hour are shown in Figure 13. The trajectories at all three levels are
toward the monitor.
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Figure 12. October 30,2010 Forward 1-Hour Trajectory from the Portland Power
Plant (starting time of 1 pm EDT)

Red Line = 10 meter above ground trajectory (approximate monitor height)
Blue Line = 100 meter above ground trajectory

Green Line = 221 meter above ground trajectory (approximate initial plume height)

Columbia Lake WMA Monitor = 83 ppb
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Figure 13. October 30, 2010 Forward 1-Hour Trajectory from the Portland Power
Plant (starting time of 7 pm EDT)

Red Line = 10 meter above ground trajectory (approximate monitor height)
Blue Line = 100 meter above ground trajectory

Green Line = 221 meter above ground trajectory (approximate initial plume height)

Columbia Lake WMA Monitor = 68 ppb, next hour (8 pm) = 183 ppm
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Episode IV (December 30, 2010)

The final episode evaluated occurred on December 30, 2010 during the middle of the day.
The 1-hour SO, concentrations measured during this episode exceeded the new 1-hour
SO, NAAQS during one hour, hour 12 (EST). The measured values before, during, and
after the exceedances are listed in Table 6.

The hourly SO, emissions from the Portland Power Plant Units | and 2 and Martins
Creck Power Plant Units 3 and 4 during Episode 1V are also listed in Table 6. Unit 1’s
SO, emissions were at approximately 55 percent of its allowable rate when high SO,
values were measured at the monitor. The emissions from Unit 2 were dropping from 45
percent of its allowable in the previous hour to 0 percent in the subsequent hour after
exceedance. The Martins Creek units were not in operation. The SO; values measured
before, during, and after this episode are shown graphically in Figure 14.

Table 6. Hourly Measured Sulfur Dioxide Concentrations at the NJDEP Columbia
Lake WMA Monitor - Hours 9 thru 15 December 30, 2010

Hour SO, SO, Portland Portland Martins Creek
(EDT) | (ppb) | (pg/m’) Unit 1 Unit 2 Units 3 & 4
(lbs/hry) (Ibs/hr) (Ibs/hr)
9 0 0 3,992 6,365 0
.10 17 45 3,890 6,158 0
11 56 147 3,403 3,942 0
12 83 217 3,330 1,713 0
13 39 102 3,213 0 0
14 8 21 3,255 0 0

a. Exceedance of 1-Hour SO, NAAQS of 75 ppb (196 ug/m’) in bold.

NJDEP Division of Air Quality 22 3/412011
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Figure 14. Hourly Sulfur Dioxide Measurements at the Colombia Lake Monitor from
10:00 to 16:00 December 30, 2010.

Figure 15 shows the three forward trajectories of the air at different heights for the one
hour during this episode that the monitor’s measurement exceeded the 1-hour SO,
NAAQS level of 75 ppb. A great deal of vertical directional and speed wind shear is
shown. The wind speeds at the 10m level are low, approximately 3 mph. As the plume
travels down through the atmosphere, the lower level winds transport it in a westerly
direction towards the monitor.
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CONCLUSION

Monitoring data from the Columbia Lake Wildlife Management Area in Knowlton
Township, Warren County, New Jersey showed exceedances of the 1-hour SO,

NAAQS on nine days between September 23, 2010 and February 17, 2011. Of these nine
exceedances, four episodes when concurrent hourly emissions data was available were
evaluated. NJDEP’s trajectory analysis combined with hourly emissions data determined
that the Portland Power Plant in Northampton County, Pennsylvania was the likely cause
of these exceedances. In addition, a comparison of AERMOD model predictions at the
monitoring locations with measured data was made. Because there is no September 23,
2010 through February 17, 2011 meteorological data available for use by the model, a
direct comparison of model predictions to monitored values was not possible. However,
an approximation of AERMOD’s accuracy using the September 23, 1993 through
February 17, 1994 meteorological data and estimates of the actual emission rates of
Portland Power Plant was possible. The model predictions were generally lower than the
measured [-hour concentrations at the monitor when using estimates of actual emissions.
The allowable SO, emission rates scenario most accurately reflected actual SO,
concentrations at the monitor.
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Appendix A

Hourly Sulfur Dioxide
Concentrations Measured at the
Columbia Lake WMA Monitor

(September 23, 2010 through
February 17, 2011)

NIDEP Division of Air Quality 28 3/4/2011
Bureau of Technical Services



hr hr hr hr hr hr hr hr hr hr hr hr hrhr hr hr hr hr hr bhr hr  MAX
19 20 21

hr hr bhr

0

Date

23

22

11 12 13 14 15 16 17 18

10

15

x % *k x%x x %k *k xx *x *k *x 41
6 7 35 98 109 136

x%x

%

*x

9/23/2010

69 18

89

1

2

9/24/2010

o

o

9/25/2010

TOONMOOONOYWOTr T NOOOOQOOMOIWHWOTONTLW
— o — O W — (N W

000000000000000000000000000.Iowo0
COO0OOMNOOCOOO0OOO0OOODOOOOCODOOO0OODOOOOT T WOr O

OCOOOOMNOODO0OO0OO0OOC OO0 OODO0OO0OO0O0O0OO0OO0O0O0OO0O v OF O

*

COT OO0 O0O0OO0OOCOOOO0OODO0DOO0O0OO0OO0O0O0OO0OCO v OF O

COT OO0 OO OO OO0OOOOOO0OOOOOOOOOOONTOFr O

TOMOOO0OO0OO0OO0O0OO0OO0O0OO0OOO0OOO0OO0OO0OOTOONTOF O

TO O OO0 OO0 O T ONOODOOOOT OO UNOOMNO

0

TOUNT OO0 OO0 0O T O T OO0 0O0OFTFOrr—OOTM~NO

0

QO OUMNMNOODOOOO0OO0O0!: O OCOOO0O0OONOTN~NOO T
—

32
0

QOO OUWLOO0OO0OOOO0OOOTOTr ) OOO0OOOOMOONOOTX
—

33
0

OCOO0ONOOOOOOTr 0000 OO0 OMOWLYWOOWND
~N — © -

0

*x

14 32

0

—

52 28
4
0

COOTOOOO0OOCOYWOOOOOO!: O OMOON~TOTN
— ™ ¥ K ~N —

OO OO OO0 OO0 O0OOCODO0OODO0OOO0O0DO0OO0OO0O0DO0O0OXOTONOO
QOO O OO OONOODOOOOOOOOOOOOOO
00000000000000000000OOOOOAA»..OOOOt (@)
QOO0 OO0 OO0 ODOODODODOOOODOODOOOOOK O
QO OO0 COOO0OO T OO0 O0OODO0OO0ODO0OO0OO0O0OO0ODOO0O0OOCOOF v

OO OO ODO0OO0OODODOO D000 O0OODO0O0OOOM~MNOODOOCE O

0000000000000 000000000000YROO000R
0000000000000 OVOOOO O
0000000000000 O000O0O00O0O0O0O00OOOONO

CODO0OO000O0OOO0OOOOO D
SooobodoDoootogeRE0REE2000902080
S5 S SS55S5S55S55S55R00000000000000000
AAAAAITAANANANASTINANANANANNNANNNANANA
PR B O NS TR AN 2 rAN TR O T ADITI WD
& T O I RO END e NANNANNNN
222230000000000/////////////////
S H SS33333033333383380
o o2 A A i i i i

3/4/2011

29

NJDEP Division of Air Quality
Bureau of Technical Services



hr hr hr hr hr hr hr hr hr hr hr hr hr  hr hr hr hr hr hr hr hr  MAX
10 22

hr

hr hr

Date

™
N

12 13 14 15 16 17 18 19 20 21

11

~ o
©

oo

0
0
39

0
0

0
0
183 149

0
0

1
0

8 41 28 40 67 65
0 60 0 O * 0

0
0

o o

(@ N e]

o o

o O

0
0

10/28/2010
10/29/2010

183

(e

3 68

100”100000001022021009
—

OO0~ 00O0O¢

cCoo-0oo0QO¢

cCoocoo0o0O0O

COoOO0O0O0OOO;

COOCOOOOO

coooo0o0O

[N el o)

[N el io o

OO OO0

OO0 OO

OO OO0OO

OO OO

OMNMOONMNONO
N ™ M~ o

(@]

OO OO0 O0OO0OO0COOOOOOOOOO

o

(@)

(o)

)

o

(@]

()

(o)

COOTO0OO0O0OO0OO0OOO0OOOOOO

COO0OOOOO0OOCOO0OOOOOO

COO0OOOCOOOMOO—OOO0O

OO OO0 OOO0O0OO0OO—O0OO0O0O

OO OO0 OOONODODOOOOO

COO -~ OO OO —TO 0D O0ODOO0OOC O
TOOTOO0O0OTOOTOOOOO
—

o O OT OO OOO

o

o

COOOO0O0O0O0Or OO0
NOOONOOOO, COQOQ
*

NOOONOOOO; OO0 0O0
MOOONOOOOr OO0
- <] =

OO0 r-rO0O0O0: OO0
«© -~
MOOONOOOOOOr 000
5 OOOCOO00000; 000
N-O0O0O000000000
Yyoeoooooooooo -0
NMOOOOOOOOOOOO0OO
NOOOOOOOOOOOOOO
COO0O0O0O0OOOOOOO «~O
OO0 O00OOOOOO
CO00O0OO0OOOOOOO
OO0 OO
Or-0O0O0O+-00O00OOOOO
OCr-r0D0000OCOOOOOOO
oo
SLlooococoooon 2L
CON DN TrNTCTTYT T Y o000
RRo0o0c 000000 lR8R
VNI AIIAIITYNNA
O NCTIVLOEVD ==
SSTTcTocr-reTseve=ooo
SO r-rrrrvrevroCoC

O — O

OO O0OO0OO v« W
—

COOOO0OUWMNNODOOOOOO O
~ — —

NNOOOOOIMWWMOOWOOO«~OO
== N ~—
Tt O OO OO OWTONOOONO O
— N N [sp]
— —
OO0 OO0 O0OO0OOCO0OOOCOOOO00OO0O
OO0 0O OOO—TOO0OONMOOOO
QOO NOOOOOOOONOO) OO
—

QOO OO0 O0OOO0COCOOOTOOOOO
O OO OO0 OOO0OODDOO0OOOOOO0O
QOO O0COO0OOO0COOCOOCOOOOOO
OO O OO0 OO0 OCOOOOOOOCO
COO0O OO OO0 O0OO0O0OO0OO0OO0OOOCOO
OO0 OO0 O0O0OOOCOOO0OOOOO
COO0OO0OO0OOQOO0OOOOO0COOOOOOO
[ e e e e e e e e e e e e e e
TTOYT YT T YT YT YT YT LT YT YT YT Y- YT YT Y Y o
OO0 O0O0O00O0O0O00 OO o
ANANNANNANANANNANANANANANNANANG
NN S NS S S NS S S s s = s s

TOOMNODO - NDITWNON~ODO =
Tt AN NANNNNNANNNOM
T T e T T T e T TN |
T A G N e o e e e g e e e i e,

T ™ T T T YT T Y Y Y Y T Y Y- Y v v

3/4/2011

30

NIDEP Division of Air Quality
Bureau of Technical Services



hr

hr

hr hr hr

Date

4

1.2 3

0

OO OO0 CONNVOVWOOOYTrr N T —O OO OO v~OMm
w w0 o0

— OO0
™ o

— ™M
~ ™
O OOOCOOO0OOONOOODOTOOOOODOOOOOOOOONODOOOOO
O OO0 O0OOODWOOOOODODOTOOODOODOODODOODOMOOODODOCO

O OO0 OOTOOOODOTOOOOOOODOOOOONOTOONO

QOO0 O0OO0OOOTOOOOT OO0 OODOOOMO—OOMO

O OO0OO0OO0O 00O TOOO0OOO T T OO0 O0OO0OOO0OOOOOONTT AN T OTO

O OO0 000 OTOOOO0OO T FTOOOOOODODOOOONO T OTO

O OO0 O0O0OO0OTOOO0OOTOVWOOOOOOOOOOOMT— T - ONO
O OCOO0OOOCOOTWOOOMNOITTTOOOOOOOOOOMTMOO O
—

- =

—

Ot ¥ OO0 O0O0O T NOOOOVONTOOOOODOOODOONWWOOOQO
*ox [¥e) ™ - ™

™
I O00000DWO000YOW- 00000000 OCRAINOO®!
-

F P 0O0000f NOOOOQONTOr OO0O0O0OF O
~N w

M~

—

¥ O 00000040000“0311“.. OCOO0OO0OO0OO0Or O
—

o X 000000000005040_010000000000400020
CO¥ OO0 O0OO0OO0O0OOOO0OOMFTFOO0OO0O0O0O0DO0O0OO0OO0O0O0O T OO0 —O0O
O O * 00000000000%10000000000000000010
00..000000000004‘“00010000000000000000
OO OO0 OOO0OO0OOOO0OONOOOTTFOOOOOODODOOOOOOO0OO0 OO
CO OO0OO0OOO0OOOO0OO0OTTOOTFOOOOOOODO0OOOO0OOOOO

OO OOOOO0CODOOO0OO0ODOOOOOOOO0OO0OO0ODO0DOOOO0OOOO0O0O0O
COf OCOO0OOO0OO0OOTO OOO0OTOOOOOO0OOOO0OO0OOOOO0OOOO

OO OOO0OOO0OOONODODODOTOOOOOO0O0OO0OO0OOODO0OOT-TOOOOO

*

QO O0OCO0OOO0DO0OOMOODO0OOTOODO0OO0OOCOODODO0OO0OOO~OO0O0O0OO

COOCOOnP0000000000000000O000
i i, e B ol o e = il ol o b = ol =l o e el i el Ol il w B ol e S s
0000000000000 Q™ =« — —
AdSSAJAANIAINAIANAAAAAAAANO00Q0Q
AN EAGAIITNIANATATIINAIIANIRIIKR
NS TR IFO-TNITVORDIO NN TWONOP g = QNG X
N O O - rr e r A NNANANNNNNGOOcNATFD
AN ANANNAIAAAINANANAIANANIANAN - == = =
T T T T YT YT YT YT T YT YT YT YT YT YT YT OYTIOYT YT YT YT v

3/4/2011

31

NIDEP Division of Air Quality
Bureau of Technical Services



hr - hr hr hr hr hr hr - hr hr hr hr hr hr hr hr  MAX
12 16

hr

-
=

—
£

hr hr hr hr hr
2 3

hr

Date

18 19 20 21 22 23

1

13 14 15

12 20

1"

10

9

[ce]

~

©

wn

<t

1

0

NOOT MO v MO MOMMAN OO OANTOO T~ vt ANNO O
N N ™ AN < <t — o] o]

1I
=

133
163

TOT O OO0 O0ONOMNMOOOOTrOUNTOOT-TOOOOrr v Mh~OOOY

=

—

CQOMOf OOO0OONOOOO - OOOANITT~TONNOOO~OTOOWWOMN

CONOOOOOOTOOOOOOQOQOANNTONNOOOO TOOWON
- =

4|
O~ NOOOOOOXVOOOO T OOOMNOTONTOOOf OMNOOMNMO «—
~— ~ —

~

N O COO0Of O-O0OOMNMNO®

™ ~r

32 5
13

2160000005000010”0

-—

15
14

35

NANOOOOOO T OOO~O MO
N N <

76
27
1
0
15
0
0
0

O — O WO
<

21
54

< OCOO T OO TOOONO—OO

N

23
13
1
0
0
0
15
2
0
50
0

N OO OO0 WOOONO—OO

11
33 28
26 26
42
2
0
0
0
13
4
0
42 33

163 33
21

0
3

VWOOOOOWOF WOOO~O Ot TWOONMOO X *
N — -~

19
5
0
12 37

=

[@3e)]

Or- OO0 OM~MNOOO T OO T OrOUNOVLOTMNOOOOO OO« O~
Ll o

0000004010101201280660000000043000%

OO OO0 O T OOOOO T ANONTOOOMNODOOOOOOONNOOO
—

O OO0 OOy OO T rrOO0OTOTOVWOOOOOOOONNO v« O
—

COO0OO0OO0; OCO0OOCOTOOTONOOUTOOOOOOTOTANNOOO

QOO0 OCOO0OOOONOOOOODOIINOOOOOOTONNNOOO
O OO0 vOOOMNMONOOOOODODOWMNMOOOOOODOOOWTNOOO

O OO0 ~OOOMNMONOOODOOOCOWITOOOOCOOOCONTTOOO

T T T YT YT YT YT YT YT YT YT T YT YT YT YT YT YT YT YT YT v

I pIpapaycicgejejojojajojojajofojojojajoBolaloNol ol o el Dol ot apogp

NN AANNANNNANNNNNNNNANNANNR AN
S TN T T L TS T TR TS S T S e e S S e e e S S

CRIOFOCTNNTULONDVDDOTNNTNONOVIO - A IF OO DB

S=EEXIDU T e T T NN NN NN N NN M oyt S S ST e s S

1111114|4I11111111111111111114!222222222

3/4/2011

32

NJDEP Division of Air Quality
Bureau of Technical Services



Date

2/10/2011
2/11/2011
2/12/2011
2/13/2011
2/14/2011
2/15/2011
2/16/2011
2/17/2011

hr hr hr hr hr hr
0 1 2 3 4 5
1 6 4
22 31 40

*
*

OO0 O0O0OO0O
0000 =
O 00O 0O
0O 00O -~2~NM™
OO0 —-Wh
OO -0 =

** = missing or bad data

NJDEP Division of Air Quality
Bureau of Technical Services

hr

6

OO O0OWO-ND

hr
7

OO P~hO-2NN

hr

oo

N
NNOW-= WWwo

2

hr

10
0
51
8
61
78

xx

hr
11
0
66
2
78
38

xx

64 105

2

2

hr  hr
12 13

0 0
** 49
2 2
85 111
0 1
0 %
33 39
12

hr
14

54
1
56

0
0
21
2

33

hr
15

0
37

wWwoo

~
W00 -20NO0O

hr
16

hr  hr
17 18

-

NPOO20ONO
= 200 WOoO W~

3/4/2011

hr
19

hr
20

=k
2O 00 20 W~

hr
21

OO0 0N®

22

OO0 20—~

hr
23

N
O—_00 20 -WU,

MAX



