Y% pennsylvania
p’ DEPARTMENT OF ENVIRONMENTAL Southeentral Regional Office
PROTECTION CLEAN WATER PROGRAM
Application Type _Renewal NPDES PERMIT FACT SHEET Application No.  PA0008281
Facility Type Industrial : INDIVIDUAL INDUSTRIAL WASTE (IW) APS ID 326722
Major / Minor Major AND |W STORMWATER Authorization |ID 872106

Applicant Name Brunner Island LLC Facility Name Brunner Island Stream Electric Station

Applicant Address 835 Hamilton Street Suite 150 Facility Address 1400 Wago Road - Brunner Island
Allentown, PA 18101 ‘ York Haven, PA 17370-0221

Applicant Contact Craig Shamory ' Facility Contact Thomas Hickes

Applicant Phone ‘ Facility Phone

Client ID 141473 Site ID 447501

SIC Code 4911 Municipality East Manchester Township

SIC Description Trans. & Utilities - Electric Services County York

Date Application Received March 18, 2011 EPA Waived? No

Date Application Accepted March 23, 2011 tf No, Reason Major Facility

Purpose of Application Renewal of NPDES permit for discharge of industrial wastewater

In 2015, Talen Energy Inc. purchased the Brunner Island Steam Electric Station (BISES), formerly operated by Pennsylvania
Power & Light {(PPL) Generation, LLC. Talen Energy now owns and operates the 1,490-Megawatt coal- and natural gas-fired
power plant along the western shore of the Susquehanna River in East Manchester Township, York County, Pennsylvania.
BISES uses three boiler units. Unit 1 began operation in 1961 and has a generating capacity of 325 megawatts; Unit 2 began
operation in 1965 and has a generating capacity of 384 megawatts; and Unit 3 began operation on 1969 with a generating
capacity of 781 megawatts. BISES discharges various wastewater and stormwater flows under NPDES Permit No.
PAQ008281. The permit was last reissued on September 1, 2006. Two amendments were subsequently issued on April 2,
2007 and September 24, 2008. The facility submitted a timely permit renewal application and has been operating under the
administratively extended permit since the permit expiration date of August 31, 2011. BISES operates under SIC Code 48 or
NAICS Code 221 and is classified by DEP as a Major Facility greater than or equal to 250 MGD.

The BISES site treats a variety of industrial wastewaters and sewage on-site with sludge residuals landfilled, or hauled off-site
for further processing. The BISES site has 6 wastewater outfalis and proposed a new outfall in addition to 22 stormwater
outfalls. The wastewater outfalls are listed below with a brief description and location.

J. Pascal Kwedza / Environmental Engineering Specialist April 5, 2017

Maria D. Bebenek, P.E. / Program Manager April 5, 2017
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Table Wastewater Outfall Location
,?.'t],tfa" No. | ) Latitude Longﬁude ' Flow (MGD) - [?éscrlptlon of Discharge :
001 40°05°29" 76°41'15" 785.0  Condenser Cooling Water Discharge
002 | 40°05B¢"  T76°41°42" 2.0 Incidental Waste Treatment Basin
003 40°05'68" 76°41'40" 0.032 Sewage Treatment Plant
004 40°04'37" 76°40'40" 4.8 Ash Basin No. 6
005 40°05'41" 76°41'36" N/A Emergency Overflow from Equalization
o ... |Basin S
007 40°05'32" 76°41'23" 0.520 Flue Gas Desulfurization IWTP
008 40°05'29” 76°41"1%" 55 New AWWP discharge

A topographical map showing discharge locations is presented in Attachment A,

Facility Upgrades and Permitting

In an effort to meet State and Federal regulations cver the past decade, PPL had spent approximately $860 million on plant
upgrades including 34 celt mechanical draft cooling towers (completed in the Spring of 2010), new scrubbers and an industrial
wastewater treatment plant designed to treat the scrubber wastewater (completed in the Spring of 2009) and new electrostatic
precipitators for Units 2 and 3. As a result of the new scrubber system, the BISES site also generates several thousand tons
of synthetic gypsum per year, which is held on-site until it is transported to an off-site processor. The facility is also being
upgraded to utilize natural gas.

In response to the receipt of the NPDES permit renewal application in 2011, DEP issued a draft NPDES permit to PPL on
March 9, 2012. A second draft was prepared and issued on May 14, 2014. The second draft was DEP’s effort to address the
comments received from EPA, PPL and third parties on the initial draft permit. DEP received additional comments from EPA,
PPL and third parties on the second draft permit during the comment period. DEP has decided to prepare a revised draft
permit to address comments and to include effluent limits and permit conditions consistent with EPA’s revised Effluent
Limitation Guidelines (ELGs) for coal-fired power plants, published on November 3, 2015. The second draft permit established
technology-based effluent limitations (TBELs) in the permit, particularly for Outfall 007 (flue gas desulfurization (FGD)
wastewater), and bottom ash wastewater using best professional judgment (BPJ) under 40 CFR § 125.3(c). The ELGs will
replace the BPJ/TBEL analysis for pollutants considered in the ELGs.

Basis for Effluent Limitations

In general, the federal Clean Water Act (CWA) requires that the effluent limits for a pollutant be the more stringent of either
technology-based limits or water quality-based limits. Technology-based limits are set according to the level of treatment that
is achievable using available technology. A water quality-based effluent limit is designed to ensure that the water quality
standards applicable to a waterbody are being met and may be more stringent than technology-based effluent limits.

Techhology-Based Effluent Limitations

On September 30, 2015, EPA finalized a rule that revises the steam electric ELGs (40 CFR Part 423} for power plants and
published it on November 3, 2015. The rule became effective on January 4, 2016. The revised rule established new
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requirements for best available technology economically achievable (BAT), new source performance standards (NSPS),
pretreatment standards for existing sources (PSES), and pretreatment standards for new sources (PSNS) for certain
wastestreams. The revised rule did not make any changes to the best conventional pollutant control technology (BCT) and
best practicable control technology (BPT) requirements. The final rule impacts BISES’ discharge of flue gas desulfurization
(FGD) wastewater, bottom ash transport water (BATW), and fly ash transport water, discussed further in the report.

Stream Flow

The United States Geologic Survey (USGS) maintains a stream gauging station on the Susquehanna River at Marietta, gauging
station no. 01576000. This stream gauging station is the closest station downstream of the BISES site at approximately 8.5
miles. The previous protection report used a Q10 flow of 3,283 cubic feet per second (cfs), which was reported by the
Susguehanna River Basin Commission (SRBC) and the USGS for the period from 1872-2004.

The Qr-10 value closely matches the calculated Q7-10 value of 3,200 cfs, obtained from the USGS Pennsylvania Stream Stats
GIS application on September 14, 2011. The USGS PA Stream Stats Qr-10 value of 3,200 cfs is an average value for the entire
Susquehanna River up to the Marietta gauging station. Therefore, because the two values are consistent and the USGS PA
Stream Stats value is up to date, the USGS PA Stream Stats Qz-10 is considered the most appropriate for the BISES NPDES
renewal. The USGS PA Stream Stats’ watershed delineation tool, used at the BISES site, produces a Qz-10 value of 3,100 cfs
with a drainage area of 25,500 mi?.

The Q710 of 3,100 cfs produces a chronic or 30 day (Qao-10) and an acute or 1 day (Qi-10) exposure stream flows of (Guidance
No. 391-2000-023):
Qr10 = 3,100 cfs
Qao-1e= 1.36 * 3,100 cfs = 4,216 cfs
Qi-10=0.64 * 3,100 cfs = 1,984 cfs

The fact sheet supporting the second draft permit indicated that the Susquehanna River in the immediate vicinity of Water
Quality Network station 201 (Susquehanna River at Marietta) is listed as impaired for metals. This impairment listing is based
on monthly sampling results from WQN0201, which show periodic exceedances of numeric water quality criteria for Aluminum,
Copper, Iron, Lead, Manganese, and Zinc in the period 2006 to 2013. Based on investigation of these sample results, the
exceedances are correlated with high flow events and originate primarily from non-point, precipitation-induced sources.
Brunner Island is not a significant source of these metals and DEP does not consider this point source as causing or
contributing to the impairment listing at WQN0201. However, at a minimum, monitoring requirements will be established for
all of these metals at any outfall where these metals may be present.

Public Water Supply

The closest public water supply intake is owned and operated by the Wrightsville Borough Municipal Authority (WBMA) along
the west shore of the Susquehanna River approximately 9.8 miles below the BISES site. The WBMA uses two pumps to pump
raw water from the Susquehanna River into Miller Quarry, which provides storage for the WBMA's WTP. The WBMA serves
a total of 4076 consumers with water production ranging from 250,000 to 350,000 gpd. The WBMA WTP serves homes in
Wrightsville, Hellam Township and several schools in Lower Windsor Township.




09D

DY

090

99

29

o9

09

09

o2

o9

29

o9

/BW) |L-1D |onwe|n

wnwxey Ajeq

0LFSL]

681651

L0G09

08iog

L0942

BLESY

£066¢€

8¥0LL

LOEOY

GGOE?

BGGLG

eEEYYL

wnwixep Afled

(Aepssnlginy
a1ey uonoaley] 1esp

£965¢

89108

66101

G969

VZve

6608t

Lecol

8s¥eC

gcey

9481

B6.ECL

Zrasy

Alyiuopy abeleny

(Aep/snLan)
a1y uonosiay ks

gl

8t

L0

60

S0

L

G

8

¢l

el

e

¥e

afueys dwe] Aunop

XN BUloliuopy
weasnsu|{iy/,)

14

54

8g

99

7

18

18

8

€8

69

12°]

oS

wnuxep Aeq axel|

(do) 2inmeIadws |

£8

g8

69

08

6

66

¢0l

c8

¥8

gz

18

6.

Wnwxep
snosuelEISy|
{do) Bameladwa ]

GE

ot

5174

9g

€9

14

£8

€8

oL

19

8y

18

Ajuuop
abeiany oxEW|
(4o) BIMmeEtadwa]

4L

6.

¥8

vl

08

L8

€6

L8

a8

0L

£9

12

winwixep Ajleaq
(4o) eunesadis ]

Qs

£G

[4*]

8G

£9

18

g8

€8

LL

29

514

8y

Aqiuop ebeleny
(do) 2Injeladuia]

09

Q90

10

6L°0

£L'o

80

610

620

210

¥0°0

€10

99

nwpcey
snoaueluelsu|
(1/Bw) oYL

29

09

900

goo

L0°0

L0°0

800

010

00

¢00

800

09

Alyiuop abeloay
{(1/8w) oYL

€8

L'/

08

28

6L

48

£8

£8

8

6L

18

S8

WNWIXEN
(n's) K

L

89

Vi

6L

vi

A

L'8

[

9L

9L

i

'L

LUNLLIUA]
{ng Hd

(43

L2

115

Gee

L6E

[44:]

€48

[4 74

Spte)

G@g

€469

895

wnwixep Alleq
(o) moid

oge

76¢

£62

8Z¢

e

06¥

8LS

8/9

38

6LE

141

g6¢

AlGILop ebelany
(aow) mold

SL-NVIr

91-d3d

9L-uVIN

9l-ddVv

9L-AVIN

9l-NNC

si1ne

9i-onv

91-d=8

81-100

S1-AON

91-03d

lajawieled

(9102 ‘)¢ 12quiadaq 01 91,07 ‘) Arenuep woly) LOO II_RNO 10} Bjed MING

1878000V d "ON Jwiad S30AdN

pue|s] Jauunig

199Ug J0B] JHuldd S30dN



Lz 99 0L 89 9 0L 0L L9 g9 L9 69 0L WNLUIIUIN
: {ns)nd
6L00 1200 ¥20°0 2200 €200 12070 1200 9800 LE00 GEO0 €c0'0 8100 wnwxepy Areg
_ {aoN) moi4
8000 11070 0L0°0 6000 Z100 ZL00 €100 9100 0200 1200 0100 0100 Aluuoy sbeseny
{aoin) moi4

LNVl | 91-93d | 9L-¥VIN | 91-¥dV | 91-AVIN | SL-NNr | 91-INr | 91-9nV | 91-d43S | 91190 | 91-AON | 91-030 Jojaweled

(9102 ‘1€ 19quade(q 0} 9102 ‘1 Atenuer wolj) £00 [[BRNO 10} B3RQ HING

61> E g > 02> 1'e> Il £Z> 61> 0Z> N z¢> €T wnuwixep Areq
(7/Bw) asealgy pue IO
L > ¥l > G > > 12> 9l Lz > gl > 61> Gl > gl > Ze> Ayiuoly sbeleny
(7/BwW) asealsy pue 10
G > S cok G > Z 0z 6 Ll zL G > 8 L Wnuwixep
SNoauEjuR]suU|
(1/6w) 8L
G > G> 99 G > 9> vl 9 ol oL G> L 9> Ajpuoyy ebeleny
(1/6w) SS1
08 vl ¥'8 18 g7 09 ) 68 £/ 8/ L7 08 WNLUIXER
{n's) Hd
1z 9 0L 99 €9 69 69 89 L9 €9 89 69 LUNUWIUIA
(n's)Hd
1’z L'z (4 €T L'z A A N2 e 4 Z2 12 wntlixey Alleq
{asw) mol
vl Ll 07¢ 0¢ 61 61 L Gl A 0e 0e gl Ajiiuo abeleny
(aow) mold

9L-NVr | 91-934 | 9l-uVIN | 91-UdV | SL-AVIN | 9NN | 91-NF | 9190V | 91-d3S | 9L-190 | 9L-AON | 9i-03d Jajaweled

(9102 ‘L€ Jaqueoad 03 910Z ‘1 Arenuep wouy) Zoo 11ehnO 1o} eyed ¥INA

‘pasn
S| 9pIo0lq [oJjLue|D uaym paxnbal Ajuo si Buloyuow |-19 [owWeln ‘ajduexs J04 ‘padnbad jou §) Bulojuow usym pasn ag U J2y} 8pod |JON B St .09, — 810N

o9 29 050> 060> | 050> 090 660 G40 050> 050> 0560 > 09 wnwixey Afreq

(7/Bus)
ssuBLIBLIORYLL

959 955 050> | 050> | 060> | $§0G> | 850> | 50> | 050> | 050> FRUO ebeleny

(1/Bw)
soueyjawoRUL ]

050> 0o

pug|s] Jouunig

1828000V d "ON Huiad S3QAdN Joays joed juad S30dN



[91"Nvr | 91-83d | 9L-HVIN | 9L-ddV [ 9L-AVIAL | SI'NAr | 91-1Nr | 91-9NV T 91~d3s | 91190 | 91-AON | 91-03Q |

J9)8Weled

{9102 ‘1¢ Jequwasag 03 9107 ‘| Alenuer woly) 00 I1RANO 10} Bled YN

ol

14

L¢

€l

€

Auo [B10 L
(sq[) snioydsoud [ejoL

21

8¥'0

¢L0

310

€50

[

9%'0

g0

9e0

5o

§8'0

Alyiuopy abessny

(V/Bw)
snJoydsoyd je1ol

Sl

78

LE

44

oe>

Ze >

vi

AjLjjuo [ejo L -
(sql) NML

vl

L NA

VL

L2l

0l>

ye=

oL=

o'l >

A[Jjucy obelany
(/Bw) NML

¥l

¥3

0g

ge

L0

(A1)

&0

Alyuo [e10].
(sq]) eluowiLY

gel

g'cl

99t

[A4

G010

881°0

Lb

8500

¥¥0°0

22070

8500

050°0

Al(uoly ebelany
(/Bw) BluowYy

6¢

0cl

19

G/

i5L >

bl >

¥E >

88 >

06 =

688>

L'ee -

&9 >

AlLuoly [e1oL
(sqp) usBoaN felo].

9514

€8l

g'tee

9cy

90% >

L¥e >

ge >

AN

Ll >

L8l >

£ve

yoc>

Alyjuoly sbelaay
{7/Bw) uaBoINN [E10L

¥l

9¢

ot

A

13

801

[#1

o8

S8

¥8

g4z

0%

AUIUCIA [B10L
(sq1) SIIN-S1_AIN

o'+l

S¢S

59l

5§62

o'6¥

I'ge

96l

692

9l

4L

cee

¥él

AlLuoly abeisany
(/Bw) 8INN-81_LIN

Sl

3]

161

A%

US|\ DHIBWI0sD

(w 0oL/N42)
wioeD [esa

6<

Ll

8e

9>

0c

29

61

£e

[4

N4

6¢

Ajqiuoly sbelany
~ {(ybw)sslL

A

[

LG

¥l

Gl

L€

8¢t >

1L

Alyuoly sbelany
(1/6w) 6q0gD

¥L0

0670

G00

A"

FASY)

FA"

¥l

yo'L

i

160

60°0

680

WUNWEKEN
snosuUBjelsU|
(1/Bw) DY L

100

800

10°0

60°0

c00

€Lo

420

EE0

¥e0

L0

¢00

900

Alpuojy aBelany
(/bw) oY1

[A*

96

£8

s

9'g

L9

0L

L9

oL

'L

8.

86

WU |
(/6w) 0Qg

8

'8

28

€8

£e

9'8

6°L

€8

(4]

LWNWIXBA
(n's) Hd

1828000V d "ON Julad $3ddN

pue|s] Jauunig
jPays J0E] jullad S3AdN




00GS1 00zEe 0ov0e 00¥SL 06¢9 009/¢ 00Les 006GE 00G¥E 524 00962 00667 | wnuwixew Ajieq (7/bwW)
SpI0S PaAlossI] [BIOL
82801 GLObL 0029l G/6LL G51¢ 0zgeoe G/E62 ovEYT S/B66¢C 19561 0SL/Z TN AJUuop
) abetany (/6W)
Spijog panjossi(] [B10),
Py > Z2°9¢ ¥> €6l Gl [+t ¥ > ol > ¢ ¥ > g'/E wnwixew Alleq
(1/Bw) SsL
¥ > 62l ¥ > v > Zl Q> ¥ > g > ¥ > 9y > ¥ > ¥l > Aoy ebeleny
{(71/6w) ss1
g9 08 15 GG 6% <6 1Ll Gol 96 L2 G/ 08 wnwixep Alleq
{do) 2dnjeladuta]
8¥'8 ] 768 g8 Z9'8 ge'g ) ¥8 g9 og'e 58 ¥E8 wnwixep
(n's) Hd
6072 599 042 9L £6'9 9’/ Ll 0L i ¥/ 3 €5/ WinLuIA
(n'g) Hd
Zroz0 2esz0 610 L0600 9/60°0 IR ZA) ZZ6T 0 /9520 LE£T0 #0510 €e/l0 Q50€°0 _‘.s_mc_é_zv Aieg
A9} MOl
96/0°0 9010 ¥620°0 00100 GLEDD £290°0 €09L'0 06010 6£80°0 L8200 G/2070 £650°0 Ao abeiany
{aon) mol4

91-NVIr | 91-93d | 98V | 91-HdV | 9b-AVIN | 9k-NOr | 9 1nr | 919NV | 91-d3S | 91-100 | 91-AON | 91-D34 Jgjewigled

(9102 ‘L€ Joquadaq 03 9.0z ‘| Alenuer woly) 200 [1BANO 104 €12a ¥INA
(1eak 1sed ur aBueyossip ou — a|qe|ieAR auop) (91.0Z ‘1 Jaqwadaq 0} 910z ‘| Atenuep wiody) S00 [[eRN0 103 Bjeq HING

S 99’0 8z z8°0 61> 160 ze> 0Z> L'z > S > Ll wnwixew Aleg
(/6W) ssealo) pue IO
S 250 gl 150 61> 8.0 e ¥l> 0T > 61> TAES Ll Alyuopy ebeiany
(7/Bw) asesisy pue (IO
Zl gz Ll 6 L zh zh g L 9 G> 8 wnuiixely Alleq
(/6w) SS1.
CES GGl > 99> 9> 9> L 8 9> 9> G> G > 9> Ajyiuop sbeseny
(1/6w) ss1
gz 9z 8 6. e/ A ¥ L'z 93 vl el &L LUNLXEIN
(n's)Hd
L 29 89 69 0z 99 69 0L 8’9 L9 9’9 69 LRI
(n's)Hd
IR Ze'5 12¢ LZ¢ vre A4 Ze v IR TEG 06'G 9% 788 wnuwixey Alleq
(@OW) mol-
oi¢ 98¢ 9z'T 9.l 210 LLE ILE £6°¢ BGE 80°¢€ L9z 1672 Ajyiuopy sbelsay
(o) moid

1828000vd

ON Yullad S=GdN

pue|s| Jsuunig

}s8yg o Juudd $3ddN



§8000°0

gLoo>

GL00>

L500°0

#9000

5000

SO0 >

G100>

99000

84000

L1070

GLoo>

wnuwixew Alleg
{y/Bw) siuesty (€101

01000 >

0L0°0 >

gL00>

0100 =

0L00 >

L0 >

cLo0 >

oLoo>

QLO0 >

0L0Q >

gLco >

0Lo0 >

wnuxew Alieq
(/B Auowiuy 1ejo

040

ov'e >

£20

0¥0

80

oro=

Q0 >

81

00 >

el’o

oy'0 >

0¥'0 >

wnwixep Alleq (76w}
WRUIWANY [BI0L

80>

0l >

€

(A

00

|

AlLpuopy [E1oL
{sqy) snioydsouyd [ejoL

00

g0

AlYILUoW te10 L axe|
(sq|} snioydsoyd [ejoL

00

l >

00

00

00

0o

00

00

Auiuop
[BJOL I8N Juaniyg
(sq[) sruoydsoyd [ejol

(600 >

1800 =

9600

0L'0>

oLo=

9900 >

¥1L00>

0L0 >

0l'o>

6,00 >

6500 >

$+0°0

Ajusuopy
abriany axeju|(7/Bw)
snioudsoyd [elol

¥50°0 >

9¢00 >

G900 >

clo=

oLo>

680°0C >

19070

010>

010>

L80°0 >

€300

800

Ajpuopy
sbelany (/Bw)
snuoydsoyd e1ol

¥IE

LIy

L9e

o8

ge

9lL

£68

868

S6El

EPal

¥8.¢

£9EY

AlUIUOK 1B10 L
(san) NML

el

gect

g<l

S'L

gt

e'le

g'ee

o0e

8'Gy

A4

AN

g6

ALuojy obelany
{(1/Bw) NML

061

Geoe

8vG1

iv9

o0t

20¥¢

856

£eoe

£9.5

6'80¥C

€68

L'o¥eEL

AUIIOA [2301
(sq]) weboniN lejol

18 >

101 =

5>

9C >

0 >

[A'4

iy =

8¢ >

g€

gsy>

YA

AlpuoN [Ejo L axell]|
(sq) usBouN Telo )

6981

ve6l

45342

129 >

90l

S9¢et

L0G6

¥ooc

Lels

L L9E2

88

o'Leel

Aituomy
[2}0 L 18N usnyz
(sqy) usBolyN [eloL

£e=>

[

8c¢c>

i'Z>

ee

L=

vo'L >

611 >

L2l >

A

69°C >

Ajyuop
abelany axely)
(1/6w) usBomN |ejol

808

1869

6'98

8'8v

Gyl

FALTAA

L)

LE6L

g'6cl

1’801

Aoy abelany
(/6w usBolIN [ejol

2e9l

8Lal

1811

198G

el

[A%:TA

G598

9842

L9ty

9'paol

ovLo

L6806

ALIUOW (2101
(sql) s1NN-SIRIIN

g'L9

A

A4

TAN B 4

08

¥Ll

90¢

L'L8

6'L¥1

L'LS

L6

gl

AUIUC[N ebelany
(1/6w) SILHN-S1EN

61>

61>

8l

6L >

L'e>

gl

0¢c>

g1 >

A

g¢>

[

wnuwixep Aleg
(7/6w) aseain) pue IO

§lL>

9L =

gl =

gr>

S

i >

L=

A

gL >

9L >

8L =

Aoy @belany
(1/Bwl) eseals pue [0

pugs| Jauunig

1828000V¥d "ON Hwied §30AdN jaayg joed Huled S40dN



eb6 00951 00¥Ll [ 0gEE 00641 00¥51 0629 00L¥1 089t 00/2L 0681 lnwixep Ageq
_ (/6w) spuoyd

8¥0°0 6200 £Z00 9.0°0 £50°0 1100 aL0’0 0z’ 0 Z100 0100 €00 0200 wnuwixepy Alleq

: (1/6w) ourz ej0

8/0000 | 0LOO0 | 0G000> | 05000 > | 05000> | 8F000 ¥$00°0 £200°0 61000 | 0S00°0> | 62000 | 0G00Q> wnuwixep Ajleg

_ (Bw) wnijreyl el

/600 | 160 €10 0e0 1800 ¥6°0 ol 0¢ 02 8¢°0 € 6% 0 wnwixe Alled

(/Bw) wnusieg [eJ0]

€10 120 Z9°0 G0 220 1L ol 850 9¢'0 Gz 0 zZ8'0 1E0 unwxep Alied

(1/BW) [9X0IN feloL

£L000 Sv0°0 ¥600°0 <100 29000 8600 2100 6100 1900 Z600°0 z.0°0 89000 E:E_xmsm z%ov
/6w

WINUSPAAIOIN [BIOL

09. €9/ Gzl <o¥ 0L 1’42 181 1'C6 ¥¥ Sy gle 668 wnwixe Afed

. (/Bu) Analop BI0L

000> | 0LOC> | OLDO> | OLOO> | OL00> | OLDO> | OLOO=> | OLOO> | 0LOO> | OLOO> | OLOO> . OLOO=> wnwixe Ajeq

(176w} pes |elo L

g2000> | OLOO> | OLOO> | Q00> | 000> | 0100> | 000> | OLOO=> | QLOO> | QLOO> | QLOO> | OLOO> RUGilopy abelsny

_ (/6w peen |10

Gl g1 > G'l> 090 > 9¢ Gl > Gl > '/ gl > Gl> Gl > GlL> wnwixep Aleq

{1/6w) uoy) feroL

21 0'sl 0°0S o'oY 0'se Gl [k 0'6¢ 0kl oov SOl 0og wnwixep Aleq
(7/6w) spuon4

0200 GZ00> | G200> | G200 > LE00'0 Ge0'0> | Ge00> | S200=> | G200> | Sen0> | G200> | €200~ wnuxen Areg

{7/6w) raddo) B0

2100 > 1Z00> | Ge0'0> | SZ00> | 8000> | 0Z00> | GeOOG=> | Ged0=> | 6LOO> | SE00> | 100> | G/L0D> Ajqiuoy sbeieny

{(7/B6w) Jaddon g0

060000 | 0LOO> | 0LOO=> | 000> | OLOO> | 0LOO> | OLOO> ¥10°0 Q00> | 000> | 0LOO> | OLOO> E_,_E_xmsA_ \ﬂ_m_wmn_V
/6w

. wniwoliys |elo

61000 8200 0S000> | 22000 | 0S000> | Z2E000 0£00°0 €000 | 0S000> | 0S000> | 0S00°0> | 0S00°0 > wnuwixep Ajleg

(/W) wnuped [elol

6°GE 5% AL €1z Sl [ Tag og¥ 02 9/2 GOl Ziv 8 WnNWXen Ajleq
(7/6w) uolog B30

 puejs| Jouunig
1828000Vd "ON yulldd S3UdAN , j2aug Ped Juuad SHAdN



01

‘ABisug uaje Aq pred sem UsIum ‘00°868'5Te 10 Ajjeuad Al B passasse Juslupeda(] suy . "UOLE|CIA JBIWIS JO

82Us1N220 8y} Juaaaxd 0} 91.0Z/L /¢ Ad pala|dIoD 0] SUCIIDR SARDALIOD / PRUIING JBWl 910Z/9Z/Z UC panlanal Sem AQN @y} 0} asuodsal v "Uoisinoxs ainjesaduis)
. pepiwladun 8y} IOk gLOZ//Z U0 penss] sem AQN UV '910Z ‘0E ABNUBT UO PaLInNod0 JUSAS Iy YSU 8y Inoy suo uiyim sinjesadws) u) dosp eaubap-gcLe

ul Bunnsal jauueys Jasuspuod sy 01 pebieyosip 2q 03 J81em ploo pasnes pue wJee ybiy auy padduy umopinys ay | "sjun jusuijesal) eyj JO 8UQ JO UMOPINYS a3 O}
anp puejs] Jauunig JO [PUURYD JOSUSPUOD aul Ul PAUNS00 JBU S[IIY YsH JoL 9L0Z/1LE/S Uo (dDvD) Alleuad JIND JO JUBSWISSESSY JUSSUOD B Pajnoaxs juswiedaq syt

‘Juied JiIsu) 4O UOREICIA Ul 30U SI uonoadsul Jo sy
Byl 1e Buiom Jou pas) auwl)| JiBwIC)Ne 3Ly ‘1Rl pepnipuod aspiwlad sy ‘pejelaush Jejemalsem auy s|puey o] JUSIOYNS Sem Ul JaUI0 SU) 2SnB0aqg LRl Jusilieay
1BY] UNJ 0] paau ou SEM 2JaU} Jey) asuodsai AQN @y} Ul pajeoipul aapiulad sy "pepasau Ji A|[EnUBW pa) 8g pInod awi| pue psjesado og pinod U] usunessn auy)
NG UMOP SEM paa) sW| J/1BLIOINE 8y Jeu] pauiejdxs sspiuuad sy MUe] 198jU02 SULIO|YD Sy Ul UCHENWNDOE SPIOS JO 8oUsLInoa!l ssalppe o} aoe(d w jnd |0oojold
Buidwnd pue uonosdsul auinod e pue paduwind sem Yue} 8y Hue] JOBILU02 SULIOJUD SU3 Ul 'UCHE|NLUNDOE SPIjOS 8] JO 9sned [eal sy} juloduld jou pjnod pue AQN 8y} Ol
pepuodsal eanwied sy ued Jusuneas Jajemalsem 4 Yl JO UIRl] JusSLUIBsl) 2Uo JO WalsAs pasy sw ayj jo Bujuopounjiews 1o} penss] sem os[e AQON 8y 1 ‘ueld
Juawneal) sbemss ay) woly splos Jo sbieyosip Jusnbasqns pue JUE) J0BIUCD SULIOJUD SY3 Ul SPHOS JO UORBNWINOOE $$80X2 JO} 9107 /81/8 Uo pansst sem { AON.,)
LONE|OIA JO 900N Vv uoioadsul eyl Buunp peyiuspl sem Joedull ssleape o "esiiuulad syl Ag pauodal afiesn sAljppe |B2|WBYD JO SaoUBepasoxXe 0] asuodsal Ul
SEM Q1.07/9/) | U0 uonoadsul 8y | "LWIay} SSSIppE O] apew alam suonepusiuulodal pue uonoadsul esay) BuLnp paIsAcosIp siem senss] [eucijelado swos "gL0g pue
GLOZ Ul Sawy oAy paioadsul usaq sey A)jIo.) UL ‘passaippe usaq SABY pue paje|si-aoueusiulew pue uoieisdo ussq sABy S90UBpasIXa UL "£00 PUe [ 00 SN0
O] SUOHBHLULI| JUSN|YS JO SBOUEPa90Xe BLIOS MOUS BIEP SUL "SA0UE UMOUS 2J8 S|[BANn0 |8 Jof 9107 ‘1€ Jaquiasad 0] 910z ‘| Aenuepr woll ejep YNNG Jo Alewwng

HINd PUE suoioadsi) Jo Aewwng

/bu 0¢ /B 43 O BAY gL/LENLO snioydsoyd [ejol
7/Bw 0¢ /6w 99 oW Bay 9L/LE/L0 _ SS1
spun anjeA Jwi ~spun an[eA dna odas ajeq 1ajeweled

9102 ‘L€ 1equiadad ;0L 9102 '} Alenigad ‘o) 'g00 [[BHING 10} SUOHEIOIA JUShiH3

/4. 0C Juy/d, ¥ XY 9L/LECL abueyp dws | Aunoy
/4, 0e IR 8¢ XY 91/62/20 abuey dwaj AunoH
/6w Z'0 /bW 620 XV 91/1€/80 oML
spun anjep Wi spun anjeA dING ogs  ajeq 19j0weled

9102 ‘1€ Jeqwiadaq 01 9102 ‘| Alenigad :woly 100 [|eANO 10} SUOHEIOIA Jusniyg

pug|s| Jouunig
1828000V d "ON Hullad SHAdN 199YS 10e4 JUidd S3ddN



NPDES Permit Fact Sheet NPDES Permit No. PA0008281
Brunner Island

Qutfall No. 001 Design Flow {(MGD) 785
Latitude 40° 5' 36.85" Longitude -76° 41' 4.55"
Quad Name - Quad Code

Wastewater Description:  Once-through non-contact Cooling Water

Receiving Waters  Susquehanna River Stream Code 06685

NHD Com ID 57464297 RMI 54.27

Drainage Area Yield (cfs/mi?)

Q710 Flow (cfs) Q7.10 Basis

Elevation (ft) ' Slope (ft/ft)

Watershed No. 7-G Chapter 93 Class. WWF
- Existing Use Existing Use Qualifier

Exceptions to Use Exceptions to Criteria

Assessment Status

Cause(s) of Impairment

Source(s) of Iimpairment

TMDL Status Name
Background/Ambient Data Data Source
pH (SU)

Temperature (°F)

Hardness (ma/l) |

Other: |

Nearest Downstream Public Water Supply Intake

PWS Waters Flow at Intake (cfs)

PWS RMI Distance from Qutfall {mi)

Changes Since Last Permit Issuance:

Other Comments:

Thermal Discharge History & 316(a) Variance

The facility has been operating under a 316(a) variance since 1981, based on a study conducted in the 1970s. The alternate
thermal limits granted in 1981 have been included in all subsequent permit renewals; however, the NPDES renewal in 2002
required the permittee to conduct biological monitoring studies to determine whether the once through cooling water was
causing "appreciable harm” to the indigenous aquatic communities within the Susquehanna River. The biological surveys
were conducted from 2002 through 2005. The same 2002 NPDES permit required the facility to monitor hourly temperature
changes downstream of its discharge. The temperature monitoring was completed in 2003. The biological and temperature
data collected during this period showed that the once through cooling water elevated the river temperature above the
Department's Chapter 93 criteria for warm water fisheries (WWF). DEP reviewed the data and found there may be

11



NPDES Permit Fact Sheet NPDES Permit No. PA0008281
Brunner island ‘

appreciable harm to the aquatic communities up to 3 miles downstream of Outfall 001 along the western shore of the
Susquehanna River near the confluence with Codorus Creek.

Additionally, DEP conducted helicopter flyovers of the Susquehanna River with the Pennsylvania State Police in June of
2004 and September of 2005. The infrared images taken from that flyover confirmed a thermal plume along the western
shore of the Susquehanna River down to the confluence with the Codorus Creek.

DEP and the permittee entered into a Consent Order and Agreement (COA) on March 27, 2006. This required the permittee
to construct a cooling system capable of removing 55% of the total heat load during the worst-case summertime humidity
conditions at a 16°F approach temperature or the temperature of the wet bulb or dew point temperature plus 16°F. Also,
the COA required that the once through cooling water could not change the receivi'ng stream by 2°F during any one-hour
period and that 100% of the plant condenser cooling water was effectively cooled during the non-winter months.

DEP agreed to aliow a 5,000 ft mixing zone based on the flyover infrared images, a dynamic model for estimation of mixing,
and Department biologist determination that critical habitat exist immediately below the 5,000 ft mixing zone. DEP
determined heat rejection rates that provided a 4°F increase above the WWF criteria during April, 2°F increase above the
WWF criterfa during March and May through November and an 8°F increase above WWF criteria during the winter months.
At that time, the limits were determined to be consistent with the 316(a) variance and expected to be protective of the water
quality. The permittee submitted a water quality management (WQM) permit on May 29%, 2007 for the construction of 34
cell mechanical draft counter flow cooling towers. DEP approved the WQM permit, No. 6707201, on November 29% 2007.
Construction of the cooling towers was completed on March 31, 2010 and began operation on April 1%, 2010. DEP
authorized the facility to turn the cooling towers off from December 1% through February 29% based on the cost to run the
towers, concerns over freezing within the towers and because the discharge was not suspected to cause biological harm in
the winter; however, DEP required further biological assessments of the Susquehanna River below the cooling tower
discharge to confirm or reject the calculated heat rejection rates and the assumptions.

The biological assessments required summer (defined as August) and winter (defined as December 1% through February
29M) assessments for the remainder of the permit following startup of the cooling towers. BISES submitted a series of
Biological Studies which DEP reviewed and determined were inconclusive. The Biological Studies did, however, indicate
some improvement in the biotic community below the 5,000 ft. compliance point following commencement of cooling tower
operation.

The permittee indicates that it has implemented a change of operations since its submission of Biological Studies of the
Susquehanna River. The facility now is being used as a “peaking power facility.” The facility shuts down during low demand
and only comes back online when needed. The previous 316(a) demonstration did not evaluate the impact of sudden
shutdowns. Moreover, in recent years there has been a number of large fish kills in the vicinity of BISES’ discharge. DEP
determined that fish kills which occurred on January 30, 2016 were caused by cold shock to the fish resulting from the
sudden shutdown of the facility units. A large fish kill also occurred in late December of 2016. DEP presently is conducting
an investigation regarding the cause of this most recent fish kill. The previous 316(a} study did not evaluate the impact of a
sudden shut down of the Brunner Island units on temperature of the sfream in the channel and the river. The permittee,
thus, will need to thoroughly investigate and evaluate the effects of its new operation on the balance of the indigenous biotic
community.

The permittee will need to demonstrate that the existing 316(a) variance continues to be applicable to the change in
facility operations. The permit will require the submission of a work plan within 120 days of permit issuance for approval to
start data collection to demonstrate that the existing 316(a) variance is protective of aquatic life. The following condition
will be written in the permit:

“Clean Water Act Section 316(a) Thermal Effluent Limits

The thermal effluent limitations for Outfall 001 in Part A of this permit are based on water temperatures that are
less stringent than water quality standards contained in 25 Pa. Code Chapter 93, as allowed under Section 316(a)
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NPDES Permit Fact Sheet | NPDES Permit No. PA0008281
Brunner Island :

of the Clean Water Act. The thermal effluent fimitations were developed based on biological studies that
demonstrated a balanced indigenous aquatic community below an approved compliance point in the
Susqguehanna River, when the facility operated as a baseload station.

The permittee shall conduct biological studies to evaluate the continued applicability of the permittee’s existing
316(a) variance as a peaking station. Within 120 days after permit issuance, the permittee shall submit a study
plan for a Section 316(a) demonstration to the Department for approval. The work plan must include, at a
minimum, temperature monitoring, seasonal fish surveys and macroinvertebrate surveys for a period of no less
than two years. The work plan must include the permittee’s chosen method to evaluate the impact of the sudden
shut down of units on fish and other aguatic life. The work plan must be approved by the Department before the
work commences. The final Section 316(a) demonstration report shall be submitted to the Department no later
than three (3) years following permit issuance.” :

Cooling Tower Temperature Reguirements

The facility operates the mechanical draft cooling towers from March 1% to November 30™ per its NPDES permit. The
permittee indicated that due to freezing and very cold conditions experienced in March, it was difficult to run the cooling
towers in March and requested approval from DEP to cease operation of the towers in March. DEP believes that there couid
be days in the month of March that the towers could run without difficulty. If the permittee has difficulty on a day in March
due to freezing, the permittee should contact DEP to discuss operational adjustments. The permittee is required to meet
heat rejection rates as noted below. The heat rejection rates are reported as maximum daily rates. These rates indicate
the amount of heated mass that the Susquehanna River can accept and not the amount of heat that the cooling towers
must remove from the non-contact cooling water. The table below shows the heat rejection rates that the permittee is
required to meet each month currently and under the proposed permit renewal.

. 'Heat Rejection Rates (MBTUs/Day)
| Month Jan | Feb Mar Apr . May  Jun Jul  Aug Sept Oct Nov Dec
. MBTUs/day 167,040 = 91870 | 83,520 75,170 83,520 | 91,870 = 167,040 |

To comply with the Heat Rejection Rate limitations and monitoring requirements for Outfall 001, the permittee shall monitor
the following parameters:

Parameter Units Monitoring Location

Discharge, Quq MGD End of discharge channel
: (Average daily flow from all units and cooling structures)

Plant Intake Temperature, T1 °F Susduehanna River at intake
{Average daily temperature as specified in Footnote 4)

Effluent Temperature, Tq °F End of discharge channel
(Average daily temperature as specified in Footnote 5)

For reporting purposes, the permittee shall perform the following calculation:
Qu X 8.34 (T4 — T1) = actual Heat Rejection Rate in million BTUs/day (MBTUs/day)

Report the daily Heat Rejection Rate on Supplemental DMRs, and the average monthly and maximum daily Heat Rejection
Rates recorded during the month on the DMR.

13



NPDES Permit Fact Sheet NPDES Permit No. PA0008281
Brunner Island :

The permittee was required in the existing permit to develop operating procedures that will be followed to eliminate “heat
shock” fish kill incidents that occur near the facility. PPL contracted with the Stroud Water Research Center in 2009 o
conduct a temperature change tolerance study.

Based on the 2009 Stroud study, the permittee has requested that the current NPDES permit requirement regarding the
2°F hourly in-stream temperature change be modified to allow an 8°F hourly in-stream temperature change. DEP,
however, determined that the Stroud study was insufficient, as the study only examined warm season experiments and
did not evaluate temperature extremes that could cause mortality. Therefore, the request cannot be granted. The NPDES
permit requirement regarding the 2°F in stream hourly temperature change (previously in Chapter 93 of the Department
regulations and now in 25 Pa. Code § 96.6) is meant to protect against cold shock impacts due to sudden shutdowns of
heat-producing facilities and to limit the magnitudes of excursions which can occur above allowable temperatures. (See
PA DEP's Guidance Doc. No. 391-2000-017 implementation Guidance for Temperature Critieria, April 11, 2009).

Polychlorinated Biphenyl Compounds(PCBs)

Under 40 CFR § 423.12 (b)(2) the discharge of polychlorinated biphenyl compounds such as those commonly used for
transformer fluid is prohibited in permit. This requirement will be incorporated in the permit.

Cooling Water Blowdown

Brunner Island is required to meet ELGs contained in 40 CFR § 423.13 (b)(1) for the Steam Electric Power Generating
Point Source Category. The ELG (based on best available contral technology) for once-through cooling water (at plants
generating greater than 25 MW of electricity) applies as follows:

» Total Residual Chlorine - 0.2 mg/l as a maximum (IMAX} concentration.
» Free available chlorine 0.20 mg/l average monthly and 0.50 mg/L daily maximum

The existing permit has Total Residual Oxidants which will remain in the permit due to other biocides being used.
In addition, the following footnote in the permit will be kept in Part A of the permit in accordance with 40 CFR § 423.13(b)(2}.

Total Residual Chiorine or other approved biocides may not be discharged from any single generating unit for more
than two hours per day unless the discharger demonstrates to the permitting authority that discharge for more than
two hours is required for macroinvertebrate control. Simuftaneous multi-unit chlorination is permitted.

BISES is required to meet the ELGs contained in 40 CFR § 423.13(d)(1) pertaining to cooling water blowdown as foliows:

o The 126 priority pollutants contained in chemicals added for cooling tower maintenance - non-detect except
Chromium, Total — 0.2 mg/l average monthly and 0.2 mg/l daily maximum; and Zinc, Total — 1 mg/l average monthly
and 1 mg/L daily maximum.

The ELG further provides that at the permitting authority's discretion, instead of the monitoring specified in 40 CFR -
122.11(b), compliance with the fimitations for the 126 priority pollutants in paragraphs (d)(1) may be determined by
engineering calculations which demonstrate that the regulated pollutants are not detectable in the final discharge by the
analytical methods in 40 CFR part 136. The permit will be drafted with the limits for free available chlorine and the following
language for the 126 Priority Pollutants

“Cooling tower blowdown discharges shall contain no detectable amounts of the 126 Priority Pollutants listed in
40 CFR Part 423, Appendix A, that are contained in chemicals added for cooling tower maintenance, except for
Total Chromium average monthly and maximum daily of 0.2mg/l and Total Zinc average monthly and maximum
daily of 1.0mg/l. When requested by DEP, the permittee shall conduct monitoring or submit engineering
calculations to demonstrate compliance with 40 CFR 423.13(d)(1).”
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NPDES Permit Fact Sheet NPDES Permit No. PA0008231
Brunner Island

Chemical Additives

The following chemical additives were listed in the 2012 draft permit as approved for the BISES treatment process: Nalco
Trasar 3DT190, Nalco Biodispersant 7348, Naico Acti-Brom 1338, Nalco 73551, Nalco 7468,Naclear 7744, Sodium
Hypochlorite. The permittee also submitted a chemical additive notification form for Foamtrol AF 1440 with an acceptable
usage rate. The additives are approved to be used at the facility at the rates listed in the application and on the chemical
additive notification form. The latest Chemical Additives permit language will be written in the permit, which refers the
permittee to DEP’s “Approved List” of chemical additives and requires the completion of “Chemical Additives Notification
Forms" to DEP prior to usage of additives on the approved list.

Trihalomethanes

With daily addition of biocides during the summer, there is a concern that Trihalomethanes (THMs) may form. THMs are
disinfection byproducts formed when bromine and chlorine react with organic precursors. THMs are a group of compounds
composed of bromoform, chioroform, bromodichloromethane, and dibromochloromethane. The EPA MCL for THMSs is 0.08
mg/l. Considering the presence of a water supply within 10 miles downstream, DEP will require that THMs be monitored
weekly when biocides are used.

pH

The pH of the cooling water was in the former (prior to 2002) permit, with a monitoring frequency of “upon request.” It was
removed from the 2002 permit. Following installation of cooling technology, pH limits 0f6.0 - 9.0 S.U. and weekly monitoring
are deemed appropriate to determine if cooling system additives have an adverse effect. A footnote will be added to Part
A of the permit to indicate, “If effluent pH is outside the range of 6 to 9 S.U., the limitations do not apply if the permittee
demonstrates that the pH of the intake water on the same day is also outside the range of 6 to ¢ s.uU’

Proposed Limits and Monitoring Reguirements

See proposed effluent limitations and monitoring requirements sections for Cutfall 001for details.
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NPDES Permit Fact Sheet NPDES Permit No. PA0008281
Brunner Island

Outfall No. 002 ' Design Flow (MGD) 2
Latitude 40° 6' 20.48" Longitude -76° 41" 34.91"
Quad Name Quad Code

Wastewater Description: _Effluent from Incidental Waste Treatment Basin (coal pile runoff and low volume wastes

Receiving Waters  Susquehanna River Stream Code 06685
NHD Com 1D 57463865 RMI ' 55.0
Drainage Area Yield (cfs/mi?)

Q1o Flow (cfs) Q7-10 Basis

Elevation (ft) ‘ Slope (ft/ft)

Watershed No. 7-G Chapter 93 Class. WWF
Existing Use Existing Use Qualifier
Exceptions to Use Excepticns to Criteria

Assessment Status
Cause(s) of Impairment
Source(s) of Impairment

TMDL Status Name
Background/Ambient Data Data Source
pH (SU)

Temperature (°F)
Hardness (mg/L)
Other:

Nearest Downstream Public Water Supply Intake
PWS Waters Flow at Intake (cfs)
PWS RM| Distance from Qutfall (mi}

Changes Since Last Permit Issuance:

Other Comments:

Qutfall 002-Incidental Waste Treatment Basin (JWTB)

The “incidental waste treatment basin” (IWTB) receives wastewaters and storm water from several sources, inciuding
reverse osmosis filtrate from the plant's water treatment system, runoff from coal piles stored outdoors, plant and yard drains
and sumps from Units 1 and 2, and boiler blowdown from Units 1 and 2. The average discharge from the IWTB to Outfall
002 was 1.7 MGD during calendar year 2016 with a maximum daily discharge rate of 2.3 MGD. The design flow of this
discharge is reported to be 2.0 MGD. Brunner Island uses aluminum sulfate to coagulate and settle wastewater constituents
in the IWTB. The treatment process in the IWTB operates by pH adjustment using sulfuric acid, sodium carbonate or sodium
hydroxide to maintain the pH level between 6.5 and 8.5 S.U. The wastewater enters a control station, which includes a pH
probe, prior to entering the first of three treatment cells. Aluminum sulfate is used to aid the precipitation/sedimentation
process. The effluent is monitored and adjusted for pH; however, recirculation pumps are automatically activated to recycle
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the effluent if the pH does not fall within the maintained range of 6.5 — 8.5 S.U. The IWTB also uses oil booms to control
the oil and grease levels in the final effluent.

Existing Outfall 002 Discharge Limits

Discharge Limitations Monitoring Requirements

Mass Loadings {Ibs/d) * Concentrations (mg/L)

Minimum Required
Average | Maximum Average Maximum  Instant. | Measurement  Sample
Parameter Monthiy Daily Monthly Daily Maximum . Frequency Type

CRlow (MGD) 1 xxx . X x XXX XXX Continuous  Measured
CPH(SU) L XX X From6.0t09.0S.U.  1/day ~ Grab
| Oil & Grease XX« | xxx 15 20 30 2/month  Grab

LTSS ‘ XXX XXX M&R XXX 50 2/month Grab

giriTﬁrc')'félAluminumm XXX XXX XX)V(MW:' M&R XXX 1/C{Oarter  Grab

TotalArsenic | XXX | XXX XXX | M8&R XXX | 1/quarter ~ Grab

CTotalBoron | XXX | XX Xxx . M&R XXX 1j/quarter Grab
 Total Cadmium XXX XXX XXX M&R  Xxx  1/quarter  Grab

. Total Chromium XXX XXX XXX M&R XXX 1/quarter Grab

é_-ﬁ:bfa! Copper XXX XXX XXX M&R XXX 1/quarter Grab
Totallron Tl x| XXX XXX M&R XXX 1/quarter  Grab
Totaltead 71 o WX XXX M&R XXX ‘1/quarter  Grab
é"fétal Mercury XXX XXX XXX M&R XXX "imml/quar't'eﬂrw . Grab

Total Molybdenum XXX XXX XXX ME&R XXX 1/quarter Grab

Total Nickel ' XXX XXX XXX M&R XXX i]duarter " Grab

TotalSelenium 1 XXX | XXX XX M&R XXX 1/quarter “Grab

Totalzine 1 x| wx ok M&R XXX 1/quarter  Grab

Effluent Limitation Guidelines (ELGs) and Treatment Standards

The wastewater influent to the IWTB is considered low volume waste (non-FGD) as per 40 CFR § 423.11(b) and coal pile
runoff. The effluent limitation guidelines (ELGs) established in 40 CFR § 423.12(b)(3) and (b)(9) apply, as follows:

» Total Suspended Solids (TSS) — 30 mg/L average monthly and 50 mg/L instantaneous maximum (IMAX); and
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NPDES Permit Fact Sheet
Brunner Island

NPDES Permit No. PA0003281

s Oil and Grease — 15 mg/L average monthly and 20 mg/L maximum daily.

For TSS, a maximum daily limit of 50 mg/L has been established for Outfall 002 based on the IMAX limit of 50 mg/L contained
in the ELG. For Qil and Grease, an IMAX limit of 30 mg/L has been established in accordance with 25 Pa. Code § 95.2(2)().
In addition, pH limitations of 6.0 S.U. (minimum) and 9.0 S.U. {(maximum) are proposed, consistent with 25 Pa. Code §
95.2{1).

Best Professional Judgment (BPJ) TBELs

Over the past five years (January 2012 — December 2016), DMR data for toxic parameters have revealed "non-detect” (i.e.,
not detected above the [aboratory quantitation limit) resuits and very low levels of detection.

DMR Statistics for Outfall 002 from 2012 to 2016

Average 95t Percentile Maximum % of Results
Pollutant Concentration Concentration Concentration “Non-Detect”
Total Aluminum 0.286 ma/L 0.648 mg/L 0.648 mg/L 0
Total Arsenic < 0.0011 mg/L < 0.0026 mg/L 0.003 mg/L 45
Total Boron 0.07 mg/L 0.256 mg/L 0.26 mg/L 0
Total Cadmium < 0.00045 mg/L < 0.00088 mg/L <0.001 mg/L 100
Total Chromium < 0.0013 mg/L < 0.0049 mg/L < 0.005 mg/L 55
Total Copper < 0.007 mg/L < 0.02 mg/L < 0.02 mg/L 35
Total Iron 0.54 mg/L 1.00 mg/L 1.00 mg/L 0
Total Lead < 0.0011 mg/L < 0.0048 mg/L < 0.005 mg/L 90
Total Mercury 0.0000027 mg/L 0.000011 mg/L 0.000011 mg/L 0
Total Molybdenum < 0.0037 mg/L < 0.02 mg/L < 0.02 mg/L 40
Total Nicked < 0.0092 mg/L < 0.028 mg/L 0.028 mg/L 30
. Total Selenium < 0.0019 mg/L < 0.004 mg/L < 0.004 mg/L 75
Total Zinc < 0.018 mg/L < 0.032 mg/L 0.036 mg/L 50

BISES’ existing treatment for Qutfall 002 is considered "best available technology” (BAT). If BPJ TBELs were to be
developed for this discharge, they would be based on existing performance and be expressed as average monthly and
maximum daily limits, with a corresponding increase in sampling frequency. However, considering the effectiveness of the
existing treatment system and the very low levels of poilutants in the discharge, DEP does not believe that an increased
sampling frequency is warranted for this discharge. Quarterly monitoring of the discharge for the purpose of verifying
continued low levels of pollutants in the discharge will therefore be continued.

WQBELs

Attachment B(a), presents toxics screening analysis for Outfall 002 discharge. The 3 Parameters (Total Lead, Total Copper
and Total Cadmium), that were candidates for PENTOXSD modeling were analyzed using PENTOXSD model. The results,
presented in Attachments B(a) and B(b), demonstrate that there is no reasonable potential for exceedances of water
quality criteria, and therefore WQBELs will not be established for the Outfall 002 discharge.

Proposed Limits and Moniforing Requirements

DEP proposes that the same limits and monitoring requirements in the existing permit be retained in the revised draft permit.
See proposed effluent limitations and monitoring requirements sections for Outfall 002 for details.
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Outfall No. 003 Design Flow (MGD} .032

Latitude 40°6'0.98" Longitude . -7B°41'19.42"
Quad Name Quad Code

Wastewater Description: _Sewage Effluent

Receiving Waters _ Susquehanna River Stream Code

NHD Com ID 57464297 RMI

Drainage Area ‘ , Yield {cfs/mi?)

Q710 Flow (cfs) ‘ ~ QrsoBasis

Elevation (ft) - Slope (ft/ft)

Watershed No. 7-G Chapter 93 Class. WWF
Existing Use Existing Use Qualifier
Exceptions to Use : Exceptions to Criteria

Assessment Status
Cause(s) of Impairment
Source(s) of Impairment

TMDL Status Name
Background/Ambient Data | Data Source
pH (SU) '

Temperature (°F)
Hardness (mg/l)
Other:

Nearest Downstream Public Water Supply Intake
PWS Waters . Flow at Intake (cfs)
PWS RMI Distance from Outfall {mi)

Changes Since Last Permit issuance:

Other Comments:

Outfall 003-Sewage Treatment Plant (WWTP)

The WWTP receives sewage, laboratory water and backwash water from the water treatment plant. Based on the BISES
NPDES renewal application, dated March 18, 2011, the monthly average discharge rate is 0.017 with @ maximum daily
average rate is 0.052 MGD. Annual average flow is 0.032.MGD. The STP treatment process is as follows:

Communitor (1) = Equalization Tank (1) => Aeration Tank (3) = Settling Basin (3) = Chlorine Contact
Tank (2) = Dechlorination = Discharge to the Susquehanna River
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Existing Limits for Outfall O3

NPDES Permit No. PA0008281

MONITORING
DISCHARGE LIMITATIONS REQUIREMENTS
: Mass Units (Ibs/day) Concentrations (mg/l
Discharge ' Average : Maximum Total Total Annuatl  Inst. : Average Maximu Inst. . Monitoring | Sample
Parameter | Manthly Daily Maonthly (Ibs) Minimum: Monthly m Maximu @ Frequency i Type
S lbs) - Daily m__ .
Flow {mgd) : Measure
. Report | Report XXX XXX XXX XXX KXX XXX i Continuous d
pH (B.UY | XXX XXX p9.9.4 XXX ___Fromé6.0t0 9.0 S.U. 1/day Grab
D.C. XXX XXX XXX XXX 50 XXX XAX XXX 1/day Grab
Total Residual
Chlarine COOK XXX L XXX L XXX XXX | 10 XXX | 20 | tday | Grab
Total
Suspended : 8-hour
Solids XXX XXX XXX KXX XXX 30 XXX 60  2month comp
' 8-hour
CBODs XXX KXX XXX XXX XHX 25 . XXX 50 ~ 2/month comp
Fecal Coliform :
(6/1109/30) XXX XXX XXX XXX XXX 200 XXX XXX = 2/month = Grab
‘Fecal Coliform T
:(101’1 lo 4/30) KXX XXX XXX KXX XXX 2000 @ XXX XXX 2/month Grab
Total 8-hour
‘Phosphorus XXX XXX Report Report XXX 20 ¢ XXX 4.0 2/month comp
5 8-hour
NHz-N XXX XXX Report XXX XXX | Report . XXX 1fmonth comp
TotalNittogen  yy¥ XXX | Report = Report | XXX | Report XXX = XXX = month | Calo
‘Total Kjeldahl : 8-hour
:Nitrogen XXX 1 XXX Report XXX XXX Report = XXX = XXX 1/month . comp
et N 8-hour
Nitate-Nittte  yxx | XXX | Repot | XXX __|_ XXX | Report XXX _| XXX | ft/month | comp

CBODs & NH3-N

No detailed water quality evaluation was performed for the discharge to Outfall 003 because the dilution ratio at the
discharge point is very high. Secondary treatment is adequate to protect water quality. Discharge to Stream flow ratio is
1:100179. This conclusion is consistent with the existing permit. DMR and Inspection reports indicate the facility is achieving
effluent results well below the limitations. Therefore, 25 mg/l as monthly average for CBODS and monitoring for NH3-N will

be required in the permit for this permit cycle.

Dissolved Oxvgen

The existing permit contains a limit of 5 mg/l for Dissolved Oxygen (DO). DEP’s Technical Guidance for the Development
and Specification of Effluent Limitations (362-0400-001, 10/97) suggests that either the adopted minimum stream D.O.
criteria for the receiving stream or the effluent level determined through water quality modeling be used for the limit. Since
the WQM 7.0 model was run using a minimum D.O. of 5.0 mg/l as well, this limit wiil be continued in the renewed permit

with a daily monitoring requirement per DEP guidance.
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Total Suspended Solids:

There are no water quality criteria for TSS. A limit of 30 mg/l is the required minimum level of effluent quality required by
25 Pa. Code § 92a.47(a)(1),. The level in the existing permit will remain in this permit.

Fecal Coliform:

In addition to the existing summer aﬁd winter limitations (geometric mean) for fecal coliform, instantaneous maximum
limitations of 1,000/100 ml and 10,000/100 ml will be added to the permit following 25 Pa. Code § 92a.47(a)(4) and
92a.47(a)(5) for summer and winter, respectively.

Phosphorus

The average monthly limit of 2 mg/l phosphorus in the existing permit was based on the requirement to contrel phosphorus
loading to the Lower Susquehanna River Basin. That requirement has been superseded by the development of the
Chesapeake Bay TMDL in 2010; however, due to anti-backsliding restrictions the limit will remain in the permit.

Total Residual Chlorine

The attached computer printout (Attachment D) utilizes the equations and calculations as presented in DEP’s May 1, 2003
Implementation Guidance for Total Residual Chiorine (TRC) (ID No. 391-2000-015) for developing chlorine limitations. The
" Guidance references25 Pa. Code § 92a.48(b) which establishes a standard BAT limit of 0.5 mg/l unless a facility-specific
BAT has been developed. The attached printout indicates that a water guality limit of 0.5 mg/l and 1.63 mg/l IMAX would
be needed to prevent toxicity concerns. The facility installed de-chlorination unit and can meet this new limitation. it will be
applied in the permit.

Chesapeake Bay Strateqy

The Department formulated a strategy to comply with the Chesapeake Bay nutrient TMDL requirements for Pennsyivania.
Sewage discharges have been prioritized based on their delivered TN loadings to the Bay. The highest priority (Phases 1,
2, and 3) dischargers will receive annual loading caps based on their design flow on August 29, 2005 and concentrations
of 6 mg/l TN and 0.8 mg/l TP. These limits may be achieved through a combination of treatment technology, credits, or
offsets. Phase 4 (0.2 -0.4 mgd) and Phase 5 (below 0.2 mgd) will be required to monitor and report TN and TP as part of
the permit renewal. BISES' sewage treatment plant is considered a Phase 5 facility. BISES monitored Nitrate-Nitrite as N,
Total Kjeldah| Nitrogen and Total Nitrogen during the previous permit cycle. Therefore, monitoring of the nitrogen series will
not be required in this renewed permit for Outfail 003.

Proposed Limits and Monitoring Requirements for 003

See proposed effluent limitations and monitoring requirements sections for Outfall 003 for details.
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Outfall No. 004 Design Flow (MGD) 5
Latitude  40°4' 31.73" - Longitude 76° 40' 43.57"
Quad Name : Quad Code

Wastewater Description: _ Sewage treatment plant effluent

Receiving Waters _ Susquehanna River Stream Code 06685
NHD Com 1D 57464615 RMI 54.76
Drainage Area Yield (cfs/mi?)

Qr-10 Flow (cfs) Q7-10 Basis

Elevation (ft) Slope (ft/ft)

Watershed No.  7-H _ Chapter 93 Class. WWF
Existing Use Existing Use Qualifier
Exceptions to Use Exceptions to Criteria

Assessment Status

Cause(s) of impairment

Source(s) of Impairment

TMDL Status Name
. Background/Ambient Data Data Source
pH (SU) '

Temperature (°F)

Hardness {(ma/L)

Other:

Nearest Downstream Public Water Supply Intake

PWS Waters Flow at Intake {cfs)

PWS RMI Distance from Quitfall (mi)

Changes Since Last Permit Issuance:

Other Com'ments:

The Ash Basin No. 6 currently discharges through outfall 004 to the Susquehanna River; however, Brunner Island is in
the process of closing Ash Basin No. 6. and has requested in the renewal application that the outfall remain in the permit,
until the basin is closed out. Eventually all wastewater flows that normally flow to the Ash Basin No. &, will flow to a hew
industrial wastewater treatment plant.
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Existing Limits for Outfall 004

Discharge Limitations Monitoring Requirements
Mass Loadings (lbs/d) - Concentrations {mg/L}) | :
' o Minimum Required
Average | Maximum  Average = Maximum . Instant. | Measurement :  Sample
Parameter Monthly Daily ~ Monthly Daily @ Maximum : Frequency Type
Flow (MGD) XXX XX XXX XXX XXX Continuous Measured
pH {S5.U.) XXX XXX From 6,010 9.0 SU 1/day Grab
701I&Grease XXX XXX 15 20 : 30 2/month Grab
_— B SO S XXX 30. 60 . - 1/week 24-hr comp
Total Auminum 1 xxx ook X M&R XKL " ifquarter Grab
Total Arsenic | XXX KX XX M&R XXX quarter  Grab
Total Boron XXX XXX XXX ME&R XXX 1/quarter \ Grab-
Total Cadmium XXX XXX XXX M&R XXX 1/quarter ': ~ Grab
Total Chromium XXX XXX XXX M&R XXX © 1/quarter erb
Total Copper XXX XXX XXX M&R COXXX “1/quarter ~ Grab
Totallron XXX XXX XXX MB&R XXX 1fquarter Grab
Total Lead XXX XXX XXX M&R XXX 1/quarter Grab
Total Mercury XX XXX XXX M&R XXX /quarter  Grab
Total Molybdenum XXX XXX XXX M&R XXX lquarter | Grab
Total Nickel XXX | XXX XXX  M&R X /quarter Grab
Total Selenium XXX XXX XXX M&R XXX 1/quarter Grab
| Total Zinc XXX XXX XXX M&R XXX . 1/guarter Grab

OQutfalls 004 and 008 — Bottom Ash Water, Low Volume Wastes, Coal Pile Runoff and Leachate

Outfall 004 receives a variety of low volume wastes, bottom ash transport water, and coal pile runoff. The wastes flow into
Ash Basin No. 8, then into a polishing pond where chemical treatment and pH neutralization are performed prior to discharge
to Outfall 004. On April 17, 2015, EPA finalized the Coal Combustion Residuals {CCRs) rule to require the safe disposal of
CCRs from coal-fired power plants. CCRs in steam electric power plants include materials such as coal ash (fly ash and
bottom ash) and FGD wastes. The rule establishes technical requirements for CCR landfills and surface impoundments
under the Resource Conservation and Recovery Act (RCRA) subtitle D. These technical requirements relate to corrective
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action and/or closure. BISES is in the process of closing Ash Basin No. 6 by clean closure to comply with the finalized CCR
rule. BISES is currently removing CCR materials from Basin No. 6 and plans to stop sending all wastestreams to the basin.
Prior to the CCR rule publication date, BISES installed a $42 million Auxiliary Waste Water Treatment Plant (AWWP)
intended to treat all wastestreams that go to Basin 6 which consists of bottom ash transport water {(BATW), leachate, and
various low volume wastewaters to be discharged to a new Qutfall 008. The AWWP has not been operated since installation
about 6 years ago, because there was no permitted outfall. One of the changes in the revised rule is BATW is no longer
considered as low volume waste and cannot be commingled with low volume wastes. The two options allowed for handling
BATW under the rule are dry ash handling or closed loop system. Due fo space constraints, the dry ash handling option is
not feasible at the BISES site. BISES proposed to install a closed loop system fo recycle the treated effluent. The AWWP
will need to be retrofitted to function as a closed cycle system. The AWWP is comprised of two semi-redundant trains, that
will be segregated, with one train retrofitted to process the low volume waste water prior to discharge to Outfall 008 and the
other train retrofitted to treat the BATW and recycle it back to the plant with no pollutant discharge.

Talen Energy indicated to DEP that it is making a significant investment by adding natural gas-firing capabilities for all three
coal-fired units. Based on current permitting and operating plans, coal combustion capabilities will remain unchanged. Boiler
modifications will allow the use of coal, gas, or combinations of the two in each unit. Facility operational projections include
scenarios using coal, natural gas, or a combination of both coal and natural gas. Talen Energy indicated that the plant will
use fuels based on actual market conditions. Talen Energyindicated that it will need at least 2 to 3 years to evaluate and
optimize the new natural gas equipment, to adjust operations, and to monitor resulting emissions. If required to make a
significant investment in ELG equipment prior to the completion of this evaluation, the plant could be left with a significant
number of stranded assets. Talen Energyis also requesting an additional 2 years to plan, design, procure, and install the
necessary equipment needed to convert the AWWP to a closed cycle systern for the BATW, if the coal firing option is still a
viable option at the facility. Talenindicates that to make the recycle system work properly, it must be designed with a proper
water balance and sufficient operating flexibility.

The system must also be designed to accommodate normal and emergency maintenance. Given the need for the system

to be available 100% of the time, it will require the ability to send a significant portion of this water to a different flow path

other than just recycling the treated BATW back to supply makeup to the wet bottom system, The only alternate flow path

allowed under the ELG is the use of BATW as FGD scrubber makeup water. Without the ability o use some BATW as

scrubber makeup water, the bottom ash recycling system could not properly operate without a discharge. Talen Energy -
indicated that both the FGD wastewater retrofit and the BATW recycle system need to be designed and constructed to work

together for operational purposes and under the requirements of the rule, and therefore requested a compliance date of

December 31, 2023 for the BATW. :

DEP evaluated the compliance date submitted for the BATW system and concluded that the system can be installed without
the FGD system and any scrubber make up water generated prior to the FGD system installation can be discharged with
the treated FGD effluent prior to installation of the evaporation technology. DEP requested revision to the BATW compliance
date. Talen Energy submitted the compliance date as the end of 2021 as the earliest time the BATW could be in service if
coal firing was determined to be a viable option during the site evaluations. The justification given for the proposed timeline
was that it needed until 2019 to complete evaluation of using natural gas. During that period, little or no coal will be burned,
depending on circumstances. If coal firing will continue beyond 2019, Talen Energy will need two years to design, procure
and construct the BATW system. DEP agreed to the proposed 2021 date, to allow time for Talen Energy to explore the
possibility of eliminating coal firing at the facility.

DEP intends to draft the permit with the existing limitations for Outfall 004, which includes BATW, pending installation of the
closed cycle system at the end of 2021, After installation of the close cycle system, BATW will be recycled back {o the
plant. If after installation of the closed cycle system BATW is used for FGD scrubber make-up water prior to installation of
the FDG evaporation system, the make-up water can be discharged through Outfall 008. When the evaporation system is
online in 2023, zero liquid discharge is expected or any discharge from the FDG system will need to meet the most stringent
permit limitation requirement under the Voluntary [ncentive Program (VIP). See FGD Wastewater section of the report for
details on VIP. This approach is consistent with the treatment of legacy wastewater allowed under the ELG. Under the
revised rule, legacy wastewater must comply with specific BAT limitations, which EPA has said is equal to the previously
promulgated BPT limitations on TSS in the discharge of fly ash transport water, bottom ash transport water, and low volume
waste sources. LLegacy wastewater is referred to in the rule as FGD wastewater, fly ash transport water, bottom ash transport
water, or gasification wastewater generated prior to the date determined by the permitting authority that is as soon as
possible beginning November 1, 2018, but no later than December 31, 2023.
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The wastewater influent to Ash Basin No. 6 and the proposed AWWP is considered low volume waste. Under the new ELG,
BATW is no longer considered a low volume waste and BISES chose closed loop cycle to comply with the treatment
requirement as discussed in the section above. The existing limitations for Outfall 004 were developed based on the ELGs
established in 40 CFR §§ 423.12(b)(3), (b}{4) and (b)(9), as follows: :

» Total Suspended Solids (TSS) — 30 mg/L average monthly and 50 mg/L instantaneous maximum (IMAX); and
e Qil and Grease — 15 mg/L average monthily and 20 mg/L maximum daily.

For TSS, a maximum daily limit of 50 mg/L has been established for Qutfall 004 based on the IMAX limit of 50 mg/L. contained
in the ELG. For Oil and Grease, an IMAX limit of 30 mg/L has been established in accordance with 25 Pa. Code § 95.2(2)(ii).
The limits for TSS will be adjusted to conform to the ELGs.

In addition, pH limitations of 6.0 S.U. (minimum) and 9.0 S.U. (maximum) are proposed, consistent with 25 Pa. Code §
95.2(1). In accordance with 25 Pa. Code § 95.2(1)(ii), DEP has historically provided an allowance for Outfalls 002 and 004
to exceed pH limitations (i.e., exceed 9.0 maximum) due to biological respiration in the impoundments. This allowance will
be continued in the renewed permit. in addition, the existing permit required quarterly monitoring for the following poliutants:
Total Aluminum, Total Arsenic, Total Boron, Total Cadmium, Total Chromium, Total Copper, Total iron, Total Lead, Total
Mercury, Total Molybdenum, Total Nickel, Total Selenium, Total Zinc at Outfall 004. These permit requirements will continue
in the interim until Qutfall 008 is online. BISES indicates it will take about a year to start the AWWP, Outfall 004 will remain
and to receive treated storwmwater generated during the closure of the basin. BISES projects it may take up to 15 years to
remove all CCR materials and complete the clean closure of Ash Basin 6. See proposed effluent limitations and monitoring
requirements sections for Qutfall 004 for details.

Qutfall 008 will receive effluent from the AWWP, which will process all waste streams that currently go to Ash Basin 6 except
for BATW. The proposed effluent limitations for Outfall 008 are discussed under the section for Outfall 008 .
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Outfall No. 005 Design Flow (MGD)
Latitude 40° 5' 41" Longitude -76° 41' 38"
Quad Name Quad Code

Wastewater Description:  Emergency Overflow

Receiving Waters _ Susquehanna River Stream Code 06685
NHD Com 1D 57464297 RMI

Drainage Area Yield (cfs/mi?)

Q7-10 Flow (cfs) Qr-10 Basis

Elevation (ft) Slope (ft/ft)

Watershed No. 7-G Chapter 93 Class. WWE
Existing Use _ Existing Use Qualifier
Exceptions to Use Exceptions to Criteria
Assessment Status

Cause(s) of Impairment
Source(s) of Impairment

TMDL Status Name
Background/Ambient Data Data Source
pH (SU)

Temperature (°F)
Hardness (mg/L)}
Other:

Nearest Downstream Public Water Supply Intake
PWS Waters Flow at Intake (cfs)
PWS RMI Distance from Qutfall (mi)

Changes Since Last Permit |ssuance:

Other Comments:

Qutfall 005 — Equalization Basin

There is an emergency overflow discharge from the on-site equalization basin that receives Unit 3 sump water, yard
drainage, and dry fly ash area drainage.. Normally, the equalization basin discharges into Ash Basin No. 8, but during
extreme storm events there is the potential for an overflow point source discharge directly into the condenser discharge
channel near the Unit 3 cooling water discharge. PPL requested inclusion of this potential discharge in the 2002 permit. As
Outfall 005 has never received any discharge, BISES initially requested that the outfall be eliminated during the current
permit renewal. It later requested that DEP keep the outfall in the permit. It will remain in the permit with the same limits
as Outfall 004 with daily monitoring when discharging. ‘
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Discharge Limitations °  Monitoring Requirements

" Mass Loadings (Ibs/d) Concentrations {mg/L)
~ Minimum | Required
Average @ Maximum  Average Maximum = [nstant. Measurementé Sampie

Parameter °~ Monthly Daily Monthly Daily Maximum = Frequency Type

TFlow (MGD) XXX 00 0K XXX XXX Continuous”  Measured

pH (S.U.) XXX XXX From 6.0 t0 9.0 S.U. 1 1/day . Grab

é"dil"& Grease XX XXX XXX 20 30 | i/day* Grab
TS5 XXX XXX 50 100 1/day * grab
?"Tot;ii"A'ii;H{iH[j'ih""' oo T mM&R S i  diday* b
Total Arsenic XXX XXX XXX MS&R xxx ‘1/day*Grab

. Total Boron XXX XXX XXX M&R  xxx | 1day*  Grab

Total Cadmium XXX XXX XXX M&R Xxx | Aiday* " Grab
Total Chromium XXX XXX XXX M&R XXX . liday*  Grab
Total Copper XXX XXk XXX M&R XX /day*  Grab

Total Iron XXX | XX XX M&R . XXX | 1day* = Grab

Total Lead XXX XXX XXX M&R | xxx | f1day* - Grab

 Total Mercury XXX XXX XXX M&R XXX 1/day * Grab
Total Molybdenum XXX XXX XXX M&R XXX 1/day * Grab
CTotalNickel 0 o e o M&R wx | Alday* Grab
TotalSelenium | XXX XXX XXX M&R XXX ifday* Grab

 Total Zinc XXX XXX XXX M&R - xx(  fday* | Grab
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NPDES Permit No. PA0008281

Outfall No. 006 Design Flow (MGD) 0
Latitude 40° 5' 14.32" Longitude -76° 41' 41.06"
Quad Name Quad Code

Wastewater Description:  Spring Discharge '

Receiving Waters  Hartman Run Stream Code

NHD Com D 57464851 RMI

Drainage Area Yield (cfs/mi?)

Q7-10 Flow (cfs) Qr-10Basis

Elevation {ft) Slope (ft/ft)

Watershed No. 7-H Chapter 93 Class. WWF
Existing Use Existing Use Qualifier

Exceptions to Use

Exceptions to Criteria

Assessment Status

Cause(s) of Impairment

Source(s) of Impairment
TMDL Status

Name

Background/Ambient Data
pH (SU)

Temperature (°F)
Hardness (mg/L)

Other:

Nearest Downstream Public Water Supply Intake
PWS Waters

Data Source

PWS RMI

Changes Since Last Permit Issuance:

Other Comments:

Flow at Intake (cfs)
Distance from Outfall {mi})

Outfall 006 was identified in the existing permit as a spring discharge (seep) to Hartman Run near the railroad tracks, which
appears to originate in the area of the retired Ash Basins Nos. 1 and 3. The discharge has been determined to be stormwater
driven and the existing monitoring requirements for this outfall will remain in the permit. The following pollutants are
monitored for the outfall annualy: pH, Total Aluminum, Total Copper, Total Nickel, Total Zinc, Total Iron, Total Arsenic, Total
Boron, Total Cadmium, Total Molybdenum, Total Mercury, and Total Selenium. See proposed effluent limitations and

monitoring requirements sections for Outfall 606 for details.
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Outfall No. 007 Design Flow (MGD) .52
Latitude 40° 5' 42 60" Longitude -76° 41' 8.88"
Quad Name Quad Code

Wastewater Description:  Effluent from flue gas desulfurization wastewater treatment plant

Receiving Waters  Susguehanna River Stream Code

NHD Com ID 57464297 - RMI

Drainage Area Yield {cfs/mi?)

Q710 Flow (cfs) Q710 Basis

Elevation (ft) Slope (fi/ft)

Watershed No. 7-G Chapter 93 Class. WWF
Existing Use Existing Use Qualifier
Exceptions to Use Exceptions to Criteria

Assessment Status

Cause(s) of Impairment
Source(s) of Impairment
TMDL Status Name

Background/Ambient Data Data Source
pH (SU)
Temperature (°F)
Hardness {mg/L)
Other:

Nearest Downstream Public Water Supply Intake
PWS Waters Flow at Intake (cfs)
PWS RMI Distance from QOutfall (mi)

Changes Since Last Permit Issuance:

Other Comments:

Flue gas desuifurization (FGD) Wasfewater Background

FGD wastewater generated at the Brunner Island site is the result of lime slurry, produced by mixing raw water from the
Susquehanna River with lime, sprayed in the air scrubber units to remove SOz, The slurry is then colected at the
bottom of each scrubber. The spraying of the lime solution, Ca(OH)z, reacts with the SO: to form calcium suffite,
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CaS0s. The calcium sulfite, when oxidized with air, turns into calcium sulfate, CaSQa, or gypsum. On the BISES site,
gypsum is produced and stored uniil the material is transported to processors.

Existing Limits for Outfall 007

Discharge Limitations : Monitoring Reguirements

Mass Loadings (Ibs/d) Concentrations {mg/L) ;
Minimum | Required

“Average | Maximum  Average Maximum  Instant. = Measurement | Sample
Parameter Monthly Daily Monthly Daily Maximum Frequency . Type

Flow (MGD) CXKX XXX XXX XXX XXX  Continuous Measured
pHI5.U) XXX XXX From 6.0 t0 9.0 S.U.  1/day Grab
Oil & Grease XXX XXX 15 20 30 1fweek Grab

TSS PR ok 30 100 00 1/week 24—hr comp

| Total Aluminum XXX XXX XXX M&R XXX . 1/month Grab

%”’Téfs'l')xrsemc XXX XXX XXX M&R | XXX T 1month Grab
Total Boron XXX XXX XXX M&R XXX 1/month Grab
TotaICadm|um S XX o M&R . XXX ifmonth  Grab
%"'fotal Chromium | XXX XXX XXX M&R XXX 1f/month Grab

- Total Copper - XXX XXX .45 0.90 ‘ 1.1 1/week 24-hr comp

jm:rotal iron XXX XXX XXX M&R XXX 1/month Grab
| Total Lead XXX XXX 0.4 08 1.0 1/week "24-hr comp
| Total Mercury COXXX XXX XXX M&R xxx ~ 1/month  Grab
“Total Molybdenum | XXX | XXX XXX M&R XXX i/month  Grab

 Total Nickel XXX XXX XXX M& . XXX | 1/month Grab

 Total Selenium XXX XXX XXX M&R XXX 1/month Grab
Total Zinc XXX XXX XXX M&R = XXX 1/month  Grab

TChloride X% M&R . XX i/month  Grab

Fluoride XXX XXX XXX  M& . XXX | 1/month Grab

Outfall 007- Flue Gas Desulfurization (FGD) Wastewater
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Based on the Department's Water Quality Management permit, 6706201, issued on September 24, 2008, the hydraulic
capacity of the FGD wastewater treatment plant (FWTP) is 0.520 MGD. The FWTP, which began operating in 2008,
currently receives wastewater from the FGD scrubber units and landfill leachate (the leachate is projected to be diverted
to the proposed AWWP with Outfall 008). The FWTP has the following treatment process configuration:

Equalization Tank (2) — Desaturation Tanks (2) — Coagulation-Precipitation Tanks (2) — Flocculation Tanks (2) —
Sedimentation Tanks (2) — pH Control (2) — Filtration {2) — 007 to the Susquehanna River

According to the WQM permit application for the facility, influent to the FGD treatment plant enters two equalization tanks
and from there wastewater is pumped to two desaturation tanks, which have an average detention time of 2.25 hours. While
the wastewater is in the desaturation tanks, lime slurry is added to adjust the pH, desaturate the remaining gypsum (CaSOa)
and precipitate some heavy metals. Also, sludge from the clarifier/thickener tanks is recycled into the desaturation tanks.
Wastewater then flows by gravity to the coagulation-precipitation units where ferric chloride and TMT-15, an organosulfide,
are used to reduce some heavy metals with an average reaction time of 45 minutes. The addition of ferric chloride
implements Iron coprecipitation which aids in the removal of arsenic and other pollutants. The addition of organosulfides
aids in the removal of mercury and other heavy metals. Wastewater flows from the coagulation-precipitation tanks to two
clarifier/thickener tanks. Each clarifier/thickener unit has two compartments, reaction and settle. An anionic polymer is
added fo aid coagulation. Wasted sludge is sent to filter belt press units for dewatering, with the filtrate pumped to the
equalization tank and dewatered sludge landfilled. The clarified effluent then flows to two pH adjustment tanks with an
average detention time of 2.25 hours. The pH is adjusted with the addition of hydrochloric acid. Effluent exiting the blending
tanks then flows by gravity to two effluent filters (64 ft?) with a designed average loading rate of 1.95 gpm/ft2,. The filter
backwash is collected in two additional tanks and then returned to the equalization tank. The filtered effluent then flows to
two final effluent tanks with an average detention time of 1.5 hours. The final effluent is then pumped to Outfall 007.

Effluent Limitation Guidelines (ELGs) and Treatment Standards

Brunner island’s FGD wastewater discharge commenced in 2008, The existing permit included monitoring for a suite of
potential pollutants that were thought to be present in the discharge. At the time the permit was issued there were no
published effluent limitations guidelines (ELGs} specific to FGD wastewaters; FGD wastewaters had historically been
considered part of “low volume wastes” regulated under 40 CFR § 423.12(b)(3). On September 30, 2015, EPA finalized a
new ELG for steam electric power generating stations. The new ELGs set limits on the levels of toxic contaminants that can
be discharged from steam power plants, based on improvements in technology. For wastewater discharged from wet
scrubber systems, such as FGD units, the ELG set numerical limits for mercury, selenium, arsenic, and nitrogen. The
numeric effluent limitations are based on technological and economic achievability. EPA determined in the revised rule that,
the best available technolegy (BAT) to achieve the ELG for FGD wastewater is physical/chemical precipitation plus biological
treatment. EPA requires that all plants come into compliance with the new rule as soon as possible starting from November
1, 2018, through December 31, 2023. The rule offers a voluntary incentive program (VIP) to facilities to implement an
evaporation technology and comply with a more stringent limitation for a delayed compliance date of December 31, 2023.
The revised rule (at 40 CFR § 423.13(g)(3)(i)) states:

“(i) For dischargers who voluntarily choose to meet the effluent limitations for FGD wastewater in this paragraph,
the quantity of pollutants in FGD wastewater shall not exceed the quantity determined by multiplying the flow of
FGD wastewater times the concentration listed in the table below. Dischargers who choose to meet the effluent
limitations for FGD wastewater in this paragraph must meet such limitations by December 31, 2023. These effluent
limitations apply to the discharge of FGD wastewater generated on and after December 31, 2023.

Pollutants | BAT Effluent limitations
o | | MaximumDaily | Monthly Average
Arsenic, total (ug/L) : 4] :
[Mercury, total (ng/L) o ' 39 B} 24
[Selenium, total (ug/l) . | 51 |
{TDS (mg/L) - 50/ 24
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(ii} For discharges of FGD wastewater generated before December 31, 2023, the quantity of pollutants discharged
in FGD wastewater shall not exceed the quantity determined by multiplying the flow of FGD wastewater times the
concentration listed for TSS in §423.12(b)(11).”

BISES conducted a preliminary evaluation of all available technologies and determined that the most effective path-
forward to comply with the ELG requirements for FGD wastewater is to pursue an evaporation technology to comply with
the more stringent limitations under the VIP. By electing the VIP, BISES’ compliance date for the FGD wastewater is
December 31, 2023, BISES indicates that its units operate in a cyclic manner; the units are shut down during low demand
and turned on when needed. BISES Indicated that it chose evaporation technology because biological treatment at the
facility will be a challenge since there will be no flow to sustain the bugs when the units are shut down. When the units
come online it will take a while to reseed the biological treatment system for effective treatment. The facility will continue
operating the existing treatment units until the evaporation technology is installed.

With EPA’'s promulgation of finalized ELGs for FGD wastewater no further BPJ TBEL determination was undertaken by
DEP for the interim period until the ELG-based limits become effective or for additional pollutants not identified in the ELG.
DEP believes the promulgated ELGs adequately considered and addressed all pollutants associated with FDG wastewater
(i.e., treatment to meet the ELG parameter limitations will result in adequate control for all FGD poliutants). BISES' pursuing
of the VIP may lead to either zero liquid discharge (ZLD) or will ensure discharge of very low concentrations of poliutants
required under the VIP. ‘

Prior to the ELG-based effluent limits becoming effective, DEP intends to draft the permit with the existing permit
requirements for Qutfall 007. This approach is consistent with the rule’s provision for treating legacy wastewater. Under the
revised rule, legacy wastewater must comply with specific BAT limitations, which EPA has said is equal to the previously
promulgated BPT limitations on TSS in the discharge of fly ash transport water, bottom ash transport water, and low volume
waste sources. Legacy wastewater is referred to in the rule as FGD wastewater, fly ash transport water, bottom ash transport
water, or gasification wastewater generated prior to the date determined by the permitting authority that is as soon as
possible beginning November 1, 2018, but no later than December 31, 2023,

The existing limit were developed based on the applicable ELGs established in 40 CFR§ 423.15 (a) and(c) , as follows:

« Total Suspended Solids (TSS) — 30 mg/L average monthly and 100 mg/L maximum daily,
s Oil and Grease — 15 mg/L average monthly and 20 mg/L maximum daily; and
» pHbetween8 -9 S.U.

Toxic poliutants to be monitored monthly in the interim period are Total Aluminum, Total Antimony, Total Copper, Total
Nickel, Total Zinc, Total Iron, Total Arsenic, Total Boron, Total Cadmium, Total Thallium, Total Molybdenum, Total Mercury,
Total Lead, Chloride, Total Fluoride, Total Sulfate, Total Chromium, Total Manganese, Bromide, and Total Selenium. DEP
added monthly monitoring for Total Manganese due to periodic exceedances of WQ criteria at water quality station
WQN0201 below the discharge.

Total Dissolved Solids (TDS)

The permittee has been monitoring Total Dissolved Solids (TDS) and Chloride. The average TDS from 2014 {0 2016 is
21,468 mg/! with 37,600 mg/l as the maximum during the same time pericd. The previous fact sheet indicated the permittee
projected a maximum daily concentration up to 70,000 mg/l may be expected in the effluent for TDS to be discharged to the
condenser channel. For the purpose of compliance with 25 Pa. Code § 95.10 as it relates to TDS loading, this facility is
classified as “Authorized Load/No Increase.” Since the Department approved the discharge prior to August 2010, and all
discharge data show TDS levels are below the projected concentration, treatment requirement for TDS under 25 Pa. Code
§ 95.10 is not required in the interim, prior to December 31, 2023. Monitoring of TDS and its constituents will continue in
the permit.

WQBELs
Attachments C(b) &C(c) present toxics screening analysis and PENTOXSD results for the combined Outfall 007 and Outfall
008 discharges. Parameters that were candidates for PENTOXSD modeling were analyzed using the input data described

in Attachment C{a). The results presented demonstrate that there is no reasonable potential for exceedances of water
quality criteria, and therefore WQBELs will not be established for either discharge.
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Chesapeake Bay Watershed Implementation Plan

Brunner Island FGD treatment receives wastewater with elevated levels of TN as compared to the influent raw water
concentration. Brunner Istand will purchase TN and TP credits to meet net zero annual Bay loading limits ("cap loads™)
established in its previous NPDES permit. No concentration limit for TN is recommended in the proposed draft permit;
however, it is required that Brunner fslandcontinue to monitor Nitrate-Nitrite as N, Total Kjeldahl Nitrogen, Ammonia-
Nitrogen, Total Nitrogen and Total Phosphorus and purchase credits to offset nutrients discharged.

Proposed Limits and Monitoring Requirements

See proposed effluent limitations and monitoring requirements sections for Outfall 007 for details.

Outfall No. 008 Design Flow (MGD} 5.5
Latitude 40° 5 35.74" Longitude -76°41'3.72"
Quad Name Quad Code

Wastewater Description:  Low volume wastes and landfill leachate)

Receiving Waters _ Susquehanna River Stream Code 06685
NHD Com ID 57464297 RMI 54.27
Drainage Area Yield {cfs/mi?)

Q7-10 Flow (cfs) ' Qr.10 Basis

Elevation (ft) Slope (ft/ft)

Watershed No. 7-G Chapter 93 Class. WWF
Existing Use : Existing Use Qualifier
Exceptions to Use Exceptions to Criteria

Assessment Status

Cause(s) of Impairment
Source(s) of Impairment
TMDL Status Name

Background/Ambient Data Data Source
pH (SU) '
Temperature (°F)
Hardness (mg/L)
Other:

Nearest Downstream Public Water Supply Intake
PWS Waters Flow at Intake (cfs)
PWS RMI Distance from Outfall (mi)

Outfall 008 will receive effluent from the proposed retrofitted AWWP that will process low volume wastes from the BISES.
The AWWP is a physical/chemical precipitation treatment system designed to operate using sulfuric acid or sodium
hydroxide to adjust pH and ferric chloride as the coagulant. These chemicals will be introduced into the influent mix tanks,
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which use variable speed mixers to ensure proper mixing. As wastewater flows from the influent mix tanks to the
flocculator/clarifier units, polymer will be added as needed. Following the clarification process the wastewater enters an
effluent mix tank to adjust pH. Effluent that is not recycled to maintain wastewater treatment processes will be discharged
to Outfall 008. The treatment process is shown below.

Influent Mix Tanks — Sedimentation — Flocculator/Clarifiers — Effluent Mix Tanks — Discharge to Outfall 008

The retrofitted AWWP is expected to produce an efﬂuent' with similar pollutants as the existing Qutfall 004 discharge.
However with BATW separation from low volume wastes, pollutants in the effluent at Outfall 008 may differ slightly from
those in Qutfall 004 effluent. BISES has projected the following average concentrations, as reported in its application:

Total Aluminum — 0.29 mg/L
Total Arsenic — 0.006 mg/L
Total Boron — 0.2 mg/L

Total Cadmium - 0.0002 mg/L
Total Chromium — 0.002 mg/L
Total Copper - 0.004 mg/L
Total iron — 0.27 mg/L

Total Lead — 0.001 mg/L

Total Mercury ~ 0.0000046 mg/L
Total Molybdenum — 0.01 mg/L
Total Nickel - 0.01 mg/L

Total Selenium — 0.002 mg/L
Total Zinc — 0.015 mg/L

These projected concentrations are less than those reported on DMRs for QOutfall 004. According to the Technical
Development Document for the ELGs and Standards for the Steam Electric Power Generating Point Source Category, “EPA
decided not to establish BAT limitations for legacy wastewater based on-a technology other than surface impoundments
because it does not have the data to do so. Data are not available because of the way that legacy wastewater is currently
handled at plants’. BISES has installed a chemical precipitation system to treat legacy wastewater and low volume
wastewater which is expected to provide a better treatment than impoundments. DEP intends to draft the permit for Outfall
008 with the same permit limitations as Qutfall 004 to collect performance data to establish BAT TBELs at the next renewal.
The original AWWP was designed for 5.5 MGD. The treatment system is proposed to be segregated into two trains and one
train will discharge to Outfall 008. The discharge rate to Outfall 008 may reduce by 50% after segregation. The earliest the
AWWP will start discharging is about 1 year after the permit effective date. In addition, the monthly monitoring requirement
for Total Manganese has been established based on the periodic exceedances at WQNQ201. TDS in the Outfall 004
discharge generally does not exceed 1,000 mg/L, such that routine monitoring for TDS and its major constituent ions is not
warranted for Outfall 008.

IMP 801 —~ Metal Cleaning Wastes {Chemical and Non-Chemical)

According Brunner Island’s project narrative for the AWWP, metal cleaning waste is generated approximately once every
two years on-site. Currently, metal cleaning waste is shipped off-site for injection in a deep well and BISES will continue to
send the spent cleaner off-site for disposal. BISES indicated that rinse waters will be disposed off-site as well, however,
DEP added an internal monitoring point to the permit to allow monitoring of rinse water if BISES chose to discharge it to
either the IWTP or the AWWP.

According to 40 CFR §125.3, technology-based treatment requirements cannot be met through the use of flow
augmentation. In other words, in the case of metal cleaning waste, the wastewater cannot be comingled with other low
volume wastewater sources and compliance measured at the end of the comingled discharge. Therefore, the ELGs for
metal cleaning waste in 40 CFR§ 423.12(b)({5) must be met at the point of the discharge prior to comingling with other
wastestreams. The following ELGs apply:

e TSS - 30 mg/l 30-day average, 100 mg/L maximum daily;

e Qil and Grease — 15 mg/l 30-day average, 20 mg/L maximum daily;
+ Total Copper — 1.0 mg/L 30-day average and maximum daily; and
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« Total Iron — 1.0 mg/L 30-day average and maximum daily.

In addition to these, the requirements for pH (6 — 9 S.U.) and Oil and Grease (30 mg/L IMAX) from Chapter 95 wili be
imposed. Flow monitoring will be established as well. Monitoring is only required if chemical or non-chemical cleaning or
rinse water is sent to one of the treatment plants.

Stormwater

The existing NPDES permit has 19 stormwater outfalls; and six are monitored annually as they have been deemed
representative of the site. During the construction of the cooling towers and the AWWP, three additional stormwater outfalls
027, 028 and 029 have been established at the site. Outfall 027 will discharge to the condenser discharge channel in the
same pipe as Outfall 007. The following pollutants are monitored annually at the representative stormwater outfalls and will
continue for this renewed permit: pH, Total Aluminum, Total Copper, Total Nickel, Total Zinc, Total Iron, Total Arsenic, Total
Boron, Total Cadmium, Total Molybdenum, Total Mercury, and Tota! Selenium. In addition Total Suspended Solids and Oil
and Grease have been added with Benchmark values to reflect the requirements in the revised general Industrial
Stormwater permit. The benchmark values are not permit fimits however, if stormwater discharge concentrations for a
parameter exceeds the benchmark values for an outfall for two or more consecutive monitoring periods, the permittee shall
develop a corrective action plan to reduce the concentrations of the parameters in stormwater discharges. See section
C.V.F of the permit for more information. The representative stormwater outfalls to be sampled annually are 013, 014, 015,
and 026.

Stormwater Quifalls are described on the table below

Qutfall Latitude Longitude Receiving Stream
009 40°05'40” 76°42'08” Wetlands to Conewago Creek
010 40°05'09" 76°41'04" Susguehanna River
011 40°05'19" 76°41'37" Hartman Run
012 40°06'01" 76°41'55" Combined with Outfall 013
013 40°05'49" 76°41'32" Susquehanna River
014 40°05'51" 76°41'34" Combined with Outfali 013
015 40°05'31" 76°41'21" Susquehanna River
016 ~ 40°05'17" 76°41'40° Hartman Run
017 40°05'08" 76°41'33" Hartman Run
018 40°05'09" 76°41°26" Hartman Run
019 40°05'02" 76°41'22" Hartman Run
020 _ 40°04'57" 76°4117” Combined with Outfall 021
021 40°04'53" 76°4117” Hartman Run
022 40°04'49" 76°41'12” Hartman Run
023 40°04'40" 76°40'56” Hartman Run
024 40°04'34" 76°40'44” Hartman Run
025 40°04'54" 76°40'50" Susquehanna River
026 40°05'53" 76°42'07" Conewago Creek

o irnny o4 g1pmn Susquehanna River (Combined
027 40°05'32 76°4123 A Vith Outtal 0(07)
028 40°05'36.5" 76°41°30.2 Susquehanna River
029 ' 40°05'34.7" 76°41'27" Susquehanna River
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Section 316({b) Requiremenis

Under CWA section 316(b), NPDES permits must regulate cooling water intake structures at facilities that have permitted
discharges. Section 316(b) requires that "the location, design, construction, and capacity of cooling water intake structures
reflect the best technology available (BTA) for minimizing adverse environmental impact” to protect aquatic organisms from
being killed or injured by impingement (being pinned against screens or other parts of a cooling water intake structure) or
entrainment (being drawn into cooling water systems and subjected to thermal, physical or chemical stresses).

On May 19, 2014, EPA signed the final 316(b) existing facilities rule. The Existing Facility Rule applies to existing power
generating facilities and existing manufacturing and industrial facilities that are point sources and that use one or more
Cooling Water Intake Structures (CWISs) to withdraw more than 2 million gallons per day (MGD) of water from waters of
the U.S. and use at least twenty-five (25) percent of the water they withdraw exclusively for cooling purposes. BISES is an
existing electric generating facility with a Design intake flow (DIF) of 795 MGD, and is required to comply with these
requirements. The rule establishes steps for developing BTA requirements for complying with both impingement mortality
and entrainment mortality standards. The rule provides seven compliance alternatives from which all existing facilities must
select one alternative for reducing impingement mortality described at 40 CFR § 125.94(c). The seven alternatives are: 1.
Operate a closed-cycle recirculating cooling system, as defined at 40 CFR§ 125.92; 2. Operate a cooling water intake
structure with a design intake velocity of less than 0.5 feet per second through-screen velacity; 3. Operate a cooling water
intake structure with an actual intake velocity of less than 0.5 feet per second through-screen velocity; 4. Operate an existing
offshore velocity cap, as defined at 40 CFR§ 125.92; 5. Operate modified traveling screens, as defined at 40 CFR§ 125.92;
6. Operate a system of technologies, management practices and operational measures that optimizes impingement
mortality; or 7. Achieve a 12-month performance standard of no more than 24% mortality including latent mortality for all
non-fragile species.

Under the rule, BTA for entrainment is be developed on a site-specific, best professional judgment (BPJ) basis by the
permitting authority. The rule requires that facilities achieve maximum reduction in entrainment after consideration of several
relevant factors specified in the rule. Facilities with an actual intake flow greater than 125 million gallons per day (MGD)
must submit certain materials as part of its NPDES permit renewal application for the permitting authority to review and
develop appropriate permit conditions for impingement mortality and entrainment. The application materials to be submitted
are: 1. Description of the source water body (§ 122.21(r)}(2)); 2. Description of the cooling water intake structures (§
122.21(r)(3)); 3. Characterization of the biological community in the vicinity of the cooling water intake structure (§
122.21(r){4)); 5. Description of the cooling water system (§ 122.21(r)(5)), 8. ldentification of the facility’s chosen compliance
method for impingement mortality (§ 122.21(r)(6)); 7. Description of any previously conducted entrainment performance
studies (§ 122.21(r)(7)}; and 8. Description of the facility’s operational status (§ 122.21(r}{8)). In addition, facilities such as
BISES whose actual intake flow is greater than 125 MGD are required to submit: a. Entrainment characterization study (§
122.21(r}{9)); b. Comprehensive technical feasibility and cost evaluation study (§ 122.21(r)(10)); ¢. Benefits valuation study
(§ 122.21(r)(11)); d. Non-water quality environmental and other impacts assessment (§ 122.21(r)(12)); and e. Description
of the peer review process for studies submitted under § 122.21(r}{(10)-(12) ((§ 122.21(r}{13)). .

. BISES has two cooling water intake structures (CWIS) subject to Clean Water Act Section 316(b) requirements.
The CWISs at BISES are situated along the shoreline and service Units 1, 2 and 3. The CWIS that services Units 1 and 2

has a DIF of 252,000 gpm (362.88 MGD) and the CWIS that services Unit 3 has a DIF of 552,000 gpm (794.88 MGD). Both
CWIS are equipped with stationary vertical bar racks with one-inch spacing and traveling screens with 3/8 inch mesh. A
screen spray wash system removes debris from the traveling screens; the debris is eventually disposed of off-site. The
CWIS associated with Units 1 and 2 has a calculated maximum approach velocity of 1.85 feet per second (fps) when all
cooling water pumps are operating and through-screen velocity of 2 fps at minimum water elevation. The CWIS for Unit 3
has a calculated maximum approach velocity of 2.2 fps, when all cooling water pumps are operating and a through-screen
velocity of 2.3 fps at minimum water elevation.
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Impingement Characterization Study

BISES was captured under the suspended rule and conducted screening of technologies for compliance as well as an
impingement study and report which were submitted to DEP. Impingement monitoring was conducted from May 2005
through April 2006 and consisted of 39 sampling events. Forty species of fish were present in impingement collections,
although some species were much more abundant than others. Gizzard shad comprised of more than 94% of impingement
collections (53,317 gizzard shad were collected out of the total 56,612 impinged fish). Smallmouth bass were also frequently
impinged (2,059 total fish impinged). It is noted in the evaluation that there was wide variability in impingement collections,
even when collections occurred in roughly the same time period (seasonally).

The actual impingement sampling numbers were extrapolated to determine a calculation baseline (as required under Phase
Il rule) and actual annual impingement occurring based on current conditions. Brunner island estimated 490,258 fish as the
annual calculation baseline and 399,491 as an actual annual impingement estimate. Brunner Island estimated an 18.5%
reduction from the calculation baseline due to operating at less than capacity and withdrawing cooling water at less than
the design intake flow.

BISES evaluated the following technologies for implementation at the site: course-mesh modified traveling screens
(Ristroph)} with a fish return; coarse mesh wedgewire screens; Geiger multi-disc screens; diversion technologies such as
acoustic deterrents, strobe fights, and louvers; and variable frequency drives. Closed-cycle recirculating cooling was not
evaluated since BISES recently installed a large array of mechanical draft (helper) cooling towers and believed it was
“redundant” to consider closed-cycle cooling. BISES characterized all of the technologies evaluated as unsuitable for its
intakes.

The existing traveling screens at BISES CWISs have some, but not all, features of the modified traveling screen technology
that is considered as a possible BTA technology for impingement mortality in the rule. To achieve 316(h) compliance with
impingement mortality requirements, BISES must select and implement one of seven compliance alternatives.

The permit had expired already and an alternative schedule for submission of the application materials would have been
established when the permit was renewed. Rather than wait until the permit is issued with an alternative schedule, DEP
entered a Consent Order and Agreement with the permittee on October 20, 2015, to require the permittee to submit the
application materials required in (§ 122.21(r)(1-13)) and the alternative analysis for reducing impingement mortality. - The
due date for submission of the Entrainment Characterization and the Comprehensive Technical and Feasibility and Cost
Evaluation study has been extended to the end of May 2018 and the end of December 2018, respectively.

DEP will review the studies, and based on the review, the COA allowed up fo 18 months for BISES to submit all applicablé
permits needed and an additional 270 days to complete construction to install the BTA selected for compliance with
entrainment mortality. The permit will reflect the timeline in the COA.

Endangered Species

There is no confirmed existence of endangered species in the area close to the discharge. Therefore the discharge
authorized by this permit is not likely to impact any endangered or threatened species or adversely affect its critical habitat.

Ground water Monitoring

The permittee has a series of groundwater monitoring well and submits results to DEP every quarter. No elevated pollutants
Jevels have been detected in the results.
Antidegradation

Per 25 Pa. Code § 93.4c, the effluent limits for this discharge have been developed to ensure that existing instream water-
uses and the level of water quality necessary to protect the existing uses are maintained and protected. No High Quality
Waters are impacted by this discharge. No Exceptional Value Waters are impacted by this discharge.

Class A Wild Trout Fisheries
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No Class A Wild Trout Fisheries are impacted by this discharge.
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NPDES Permit Fact Sheet NPDES Permit No. PAG008281
Brunner Island

WQM for Windows Model (see Attachment = =)

PENTOXSD for Windows Model (see Attachments B{b} & C(c)(ii))

TRC Model Spreadsheet {see Attachment D)

Temperature Model Spreadsheet (see Attachment

Toxics Screening Analysis Spreadsheet (see Attachments B(a) & C(b))

Water Quality Toxics Management Strategy, 361-0100-003, 4/06.

Technical Guidance for the Development and Specification of Effluent Limitations, 362-0400-001, 10/97.

Palicy for Permitting Surface Water Diversions, 362-2000-003, 3/98.

Policy for Conducting Technical Reviews of Minor NPDES Renewal Applications, 362—2000-008, 11/96.

Technology-Based Control Requiremenis for Water Treatment Plant Wastes, 362-2183-003, 10/97.

Technical Guidance for Development of NPDES Permit Requirements Steam Electric Industry, 362-2183-004,
12/97.

Pennsylvania CSQO Policy, 385-2000-011, 9/08.

Water Quality Antidegradation Implementation Guidance, 391-0300-002, 11/03.

Implementation Guidance Evaluation & Process Thermal Discharge (316(a)) Federal Water Pollution Act, 391-
2000-002, 4/97.

Determining Water Quality-Based Effluent Limits, 381-2000-003, 12/87.

Implementation Guidance Design Conditions, 391-2000-006, 8/97.

Technical Reference Guide (TRG) WQM 7.0 for Windows, Wasteload Allocation Program for Dissolved Oxygen
and Ammonia Nitrogen, Version 1.0, 391-2000-007, 6/2004.

Interim Method for the Sampling and Analysis of Osmotic Pressure on Streams, Brines, and Industrial Discharges,
391-2000-008, 10/1997.

Implementation Guidance for Section 95.6 Management of Point Source Phosphorus Discharges to Lakes, Ponds,
and Impoundments, 391-2000-010, 3/99.

Technical Reference Guide (TRG) PENTOXSD for Windows, PA Single Discharge Wasteload Allocation Program
for Toxics, Version 2.0, 391-2000-011, 5/2004.

Implementation Guidance for Section 93.7 Ammonia Criteria, 381-2000-013, 11/97.

Policy and Procedure for Evaluating Wastewater Discharges to Intermittent and Ephemeral Streams, Drainage
Channels and Swales, and Storm Sewers, 391-2000-014, 4/2008.

Implementation Guidance Total Residual Chiarine (TRC) Regulation, 391-2000-015, 11/1994.

Implementation Guidance for Temperature Criteria, 391-2000-017, 4/09.

Implementation Guidance for Section 95.8 Phosphorus Discharges to Free Flowing Streams, 391-2000-018, 10/97.

Implementation Guidance for Application of Section 93.5(s} for Potable Water Supply Protection Total Dissolved
Salids, Nitrite-Nitrate, Non-Priority Pollutant Phenolics and Fluorides, 391-2000-019, 10/97.

Field Data Collection and Evaluation Protocol for Determining Stream and Peint Source Discharge Design
Hardness, 391-2000-021, 3/99.

Implementation Guidance for the Determination and Use of Background/Ambient Water Quality in the Determination
of Wasteload Allocations and NPDES Effluent Limitations for Toxic Substances, 391-2000-022, 3/1999.

Design Stream Flows, 391-2000-023, 9/68.

Field Data Collection and Evaluation Protocol for Deriving Daily and Hourly Discharge Coefficients of Variation (CV)
and Other Discharge Characteristics, 391-2000-024, 10/98.

Evaluations of Phosphorus Discharges to Lakes, Ponds and Impoundments, 391-3200-013, 6/97.

Pennsylvania’s Chesapeake Bay Tributary Strategy Implementation Plan for NPDES Permitting, 4/07.

SOP: |

IR 10 O ) O IR I B L L) IR I DA I IR XL

Other: &=

1.

PADEP. Policy and Procedure for NPDES Permitting of Discharges of Total Dissolved Solids — 25 Pa. Code §
95.10; November 12, 2011. DEP ID: 385-2100-002.
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NPDES Permit Fact Sheet NPDES Permit No. PAGQ03281
Brunner Island :

PENTOXSD Analysis Results

Recommended Effluent Limitations

SWP Basin Stream Coda; Stream Name:
07K 6585 SUSQUEHANNA RIVER
RM1 Name Permit Disec Flow
Numbar {mgad)
55,00 Brunner islan PACOO8280 20000
- Effiuent Max. tMost Stringent
Limit Datly
Farameter Governing Limit WQBEL WOBEL
{giL) Criterion {:g/Ly {pegflL} Criterlon
CTADMIUM 1 INPUT 1.56 310.635 CFG
COPPER 20 INPUT 31.203 23211.541 AFC
LEAD 5 INPUT 7.801 4023,604 (2]
RMI( MName Permit Disc Flow
Number {mgd)
54.27 Brunner Istand PAGODE281 6,0200
Moaaday, April 03, 2017 Version 2.04 Page 1 of 1
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NPDES Permit Fact Sheet . NPDES Permit No. PA0008281
Brunner island

D. TRC Calculations

Copy of TRC_CALCHY

TRC EVALUATION o
Input appropriate values in A3:AS and D3:D9

3100]= Q stream (cfs) ' 0.5]= GV Daily
0.02|= Q discharge {(MGD) 0.5]= CV Hourly.
30|= no. samples ' 0.3]|= AEC_Partial Mix Factor
0.3|= Chiorine Demand of Stream 1|= CFC_Partial Mix Factor
0{= Chiorine Demand of Discharge 15]= AFC_Criteria Compliance Time {min}
0.5{= BAT/BPJ Value 720]|= CFO_Criterla Compliance Time {min)
0)= % Factor of Safety {FOS) O)=Deacay Coefficient (K}
Source Reference AFG Gaiculations Reforence CFG Calouiations
TRC 1.3.2.0l WLA afc = 9588.578 1.3.2.11 WLA cfc = #HHERBHH
PENTOXSD TRG 514a LTAMULT afc = 0.373 810 LTAMULT ofc = 0.581
PENTOXSD TRG 51b LTA_afc= 3572933 6.1d L TA_cfc = HHHHEHHH
Seource Effluent Limit Caleu ations
PENTOXSD TRG &.414f AML MULT = 1.234 )
PENTOXSD TRG 51g AVG MON LIMIT (mg/l) = 0.500 BAT/BPJ

INST MAX LIMIT {mg/l) = 1,635

WLA afc (.019/e(-X*AFC_tc)) + [{AFC_Yc*Qs*.019/Qd*e{-K*AFC_tc})...
ok Xd + {AFC_Yc*Qs*Xs/Qd)1*{(1-FOS/100)

LTAMULT afo EXP((0.6*LN(cvhr2+1))-2. 326" LN {cvh?2+1)70.5)

LTA_afo - wia_afc*LTAMULT _afc

WLA_cfc (.011/e{-k*CFC_tc) + [{OFG_Yo*Qs*.011/Qd*e(-K*CFC_te) ).,

ot Xd + {CFO_Yo*Qs*®s/Qd)]*(1-FOS/1 00)
LTAMULT cfc EXP({0.5*L.N{cvd*2ino_samples+1))-2.826*LN{ocvd*2/no_samples+1)*0.5)
LTA_cfc wia_cfe*LTAMULT cfc .

AML MULT EXP(2.326"LN((cvd2ino_samples+1)10.5)-0.5*LN{cvd*2Ino_samples+1}}
AVG MON LIMIT  MIN(BAT_BPJ,MIN(LTA_afc,LTA_cfe)*AML_MULT)
INSTMAX LIMIT 1.5 {av_mon_lmit/AML_MULT)/LTAMULY _afc)
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