o W
Duquesne Licht e irian

435 Sixth Avenue
Pittsburgh, Pennsyivania

15219 July 20, 1978

Enforcement Division
United States EPA

Region III

Sixth and Walnut Streets
Philadelphia, PA 19106

ATTENTION: MR. BRUCE SMITH
Beaver Valley Power Station - Unit No. 1

d NPDES Permit No. PA 0025615
Chlorine Trailing-Out Study Results

Gentlemen:

In accordance with the provisions of Special Condition
No. 10 of the subject permit, Duguesne Light Company herewith
submits the results of its chlorine trailing-out study. On
the basis of the study results, the following are concluded:

1. Chlorine trailing-out beyond two hours per day does
occur. For the study period this occurreace was
63% of the test days for total residual chlorine
and 36% of the time for free available chlorine.

2. The permit limitations for free available chlorine
. of 0.2 mg/l1 - daily average and 0.5 mg/l daily
L maximum were never exceeded.

3. The level of chlorination performed is required in
order to prevent bio-fouling of the condenser.

On the basis of these study results, Duquesne Light Company
requests that the two hour limitation contained in Special Cor-
dition No. 10 be deleted from the subject permit. If you have
any questions, please contact this office.

Very truly yours,
f .
@wf 77{ CRllle,

ROBERT ¥. McALLISTER
Structural Engineer

Enclosure

78 f02 00050 P
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DUQUESNE LIGHT COMPANY
Beaver Valley Power Station

CHLORINATION STUDY

The original 3-month program was initiated on April 1, 1977 and completed
on June 30, 1977. This three month study was required by the United States
Environmental Protection Agency Permit No. PA 0025615 Special Conditions #9 and
#10, and the Nuclear Regulatory Commission Technical Specification Limiting
Condition for Operation of Beaver Valley Power Station No. 2.3.1. The study,
which concluded in June, 1977, could not be evaluated because of insufficient
data due to numerous plant outages and chlorination system malfunctions. At this
time, an extension to this study period was requested by Duquesne Light Company
so that additional data could be collected and evaluated. A one year extension
was granted by the United States Environmental Protection Agency's Enforcement
Division with the completed study to be submitted to that agency by July 1, 1978.
The four attachments contain all the required information and data collected from
July 1, 1977 to April 28, 1978 and displays the trailing out of both free and total
chlorine residual in the cooling tower discharge. Additionally, the study displayed
that at 100% full power the condenser cooling water could be chlorinated to the full
rate of the chlorination system (6500 pounds of chlorine per day) without closely
approaching the maximum allowable concentrations of free available chlorine in the
cooling tower blowdown.

The study was carried out in accordance with Parts 9 and 10 of EPA Permit No.
PA 0025615, BVPS Technical Specification L.C.0. 2.3.1 and the BVPS Chemistry Manual,
Chapter 3, Part 10, The study developed a correlation between the amount of chlorine
added to the BVPS Unit 1 Circulating Water System under various system conditions and
the free available and total residual chlorine discharged into the Unit 1 cooling
tower basin and discharge structure. A correlation was also developed between the
free available chlorine residual as determined by the continuous chlorine monitor
[WI-AN-2], sampling at the condenser discharge, and the free available and/or total
chlorine residual sampled at the cooling tower basin and the discharge structure.

In the first part of the study, the analyzer [WT-AN-2] was plagued with sample
flow problems due to 1500 feet of sample tubing which was constantly fouling with
river silt. These problems were eliminated when the analvzer was moved nearer to
the base of the condenser. In addition, a recorder was installed in the chemistry
laboratory sampla panel in parallel with the one installed in the chlorine building
so that both operations and chemistry personnel could observe the condenser outlet
chlorine residual. During the past winter, an additional chlorine analyzer was
installed at the discharge structure (EPA Outfall 001) to continuously monitor the
discharge for _ree available chlorine. This analyzer also relays its signal to a
recorder located in the chemistry laboratory sample room and will alarm an
annunciator both locally and in the control room should this concentration of free
chlorine in the discharge exceed 0.4 mg/l. This allows time to isolate or decrease
chlorine dosage before it exceeds the maximum allowable limit of 0.5 mg/l.
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BVvPsS-

CRuiLORINE STUDY

\

c oF |16

- DATA SUMMARY

wWAR FJUNE 6,1978
FREE C¢ |DURATION | TOTAL €L |DURATION
paTE | (Mg /) (rRs) (ms5/€) | (Hrs) Re MARKS
SEE | «F 10
8-1-171 0.32 3.00 0,43 3.00
8-2 o o 0.30 3,59
8-3 0.04 216 0.30 3.67
8-4 0.05 lel b 6.27 3. 33
B-5 & @) o.l6 1.3
g-6 0.03 0.33 620 3.60
8- o ®) 6.20 2.50
8-& o A o114 /.16
&-9 O (@) 6. .15 2./é
B-1o o (&) 0.08 2.00
8-u o ®) 6.10 /.50
8-12 o ®) 0.094 /.00
8-13 (= o o @)
g-19 0.02 .33 0. 18 3.33
G-15 AL O CHLORIVATIQA.
&-16 0.09 2,00 033 3.00
&-17 0.28 1.67 6.56 .23
B-1& o o O. 13 o T
g-19 (@) (@) O &)
8-20| o0 /.16 0.26 4q.00
B-21 0,082 /.6 7 ©.34 4. /6
8-22 0.2% c-00 0.325 2.00
8-23 .68 /-83 6./3 .76
g-24 0.0k 2.0 .22 2.3
g-25s | 0.08 c.ro o./4 e.67
8-2¢ NO SAMPLES |- STATIPN OUTA|IGE
8-21
85-26
g-29
8-30
e | Y ' v Y
2 (.39 22,3 4.98 §763
n/nt 24 (54 24154 24 l54 29 |54
Au G 0.0o 0.3 0.2 2.40
AT 0,07 1.OR 0.2l 2.29
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BvPS- 4 oF
CHILORINE STULY - DATA SUMMARY

WAR, FJUNE &, 1978

FREE CQ [pumaTion [TotaL C¢ | DURATION
DATE.] Mms/L (WRS) ma /4 (WRS) REMARKS

SEE 1 oF (O
to-+717 STB“LT'IO/J GQUTAGE
o-2 ‘
10-3
16-4
0-5
-6
16-7
b~
lo-9
lo-|0

v

\Oo~-11)
(0-12
10~ 13
|0- 14
10- 1S
10-16
jo-17
lo-18
10-19
Jo-20
10-21
10-12
10°23
10-24
|0=25
10-26
10-27
10+ 28
10-29

jo- ©
3% | f f Y

Avs |
A VS 0.07 /.08 0.2 2.29




SVPS ~| SOF V<
CHLORINE STUDY - DATA SUMMARY |
wWAR JUNE 6,198
FREE C¢ |UVURATION|TOTRL ¢? |vurATioN _1‘
 CATE (ma/2) (wrs) | (ms/0) (HRS\ REMARKS ﬂ
Seeg L oF |10
H-t-17 Q Q O O ‘
-2 o o O ('
H-3 o (e lan) o
-4 o @ o QO
-5 O O 0.32 3. 00
n=-¢ o.16 2.6 7 o.21 3.33
11=9 O\ D 2.7 0.20 2.67
=38 o185 23X o.lb 2.33
11-9 .07 2.00 o. |2 2,00
l-10 | o./6 2,33 0.25 2.33
=1 0.18 2,67 o284 2.67
=1z NoO  ClHLORINATTION
11-13 0.05 .00 0.24 l.OO
It=14 o O D02 0.50
=15 0.06 .33 0SS 2. 16
[i=14 NO CCHLORINATIION
14-17 0.07 0.3 0.65 2.00
-1 n O CuLorR|/VATION
n-19 1 o2 .00 0. 40 2.50
In-20| o, b6 26 0.4 3.50
1-21 0.0 1,677 .39 | 2.33
w-22| 203 0:83 | 0.3 5 | 2.00
n-2a3| o/l .50 0.-39 2.00
n-291 o.lb 2.00 0.48 2.33
h-25| o0.\8& 2.33 0.36 2. 30
=26 EouitPvENT | FAILUVRYE
1n-27 —do-
n-28 O @) .20 2.33 -
n-29 | 0.0l 0.67 0.13 g.67
1-30 | g.0l 0-S0 | 6.49 2. 1b
P [, &9 30.49 6.14 46,14
nitl =M 2514 | 25/ | 25/79
AVG 0.9 L22 0.25 . 8%
Ave ™ 6,07 1,12 0.2¢ 2.15




Bve,S - |
CHRLORINE STUDY - DATA SUMMARY

WAR JUNEE 7 7%
Fret 04 |[puReTION |TOTAL 02 |DuvkTION
pare | fri/e) | (wmD) |(ne/e) | (wes) REMARKS
SeE 1 o% 10
12-1-77 NO | 0LHLOR lNATIOlN
\2-2 o332 2.33 3,40 2. 33
12-2 | 0.18 2.00 0.23 2.50
\2-4 O O ©.46 3.33%
(2-5 o @ o.32 .83
-6 - o o.2] 1. 83
12-7 0 © 046 2 00
|2-8 O O 0./ 2.00
12-9 o > 0.6 | 2 .ov
12-10 o D O o
12-11 O [, .32 2.00
j2-12 o o o032 2.00
2-13 (@) o o,2l 2.00
12-14 o./l 2.00 0.] 4 200
2-1S| p.085 .80 | 0.9% /.5©
12-\L | F.63 /. 67 005 /. &7
12-17 | 0,06 /. 83 o-1b LB
12-18 o O e -
[2-1a| A0 CHLOBIAYAT/ION
1-20| 0.7/ 1-67 0./8 /. 83
12-21 | £5./9 2.00 | 0.29 2./6
12-22| 0./4 216 0.24 2.33
1223 | 0-15 2.67 | 0.-22. 2.7
12-24 | 0.04 /.67 0.29 2.33
12-285| 2.06 2.00 0.27 2.0¢ PACEM FP TER S
12:.26 | 0.07 /. 83 0.26 2.50
12-27 | 0.05 | 2.76 0.24 250
pR-28 | 0,03 2.00 020 2.23
12-29 | 402 /- 33 214 2.00
/2-36 O @) 0.05 | 0,83
12-31 | p.e3 2.00 0-29 2.0
PN /.64 32,82 | &7 <480
w4t 29/ 08| 20/ pe | 29/ pe| 29/ 108
AVG o.06 /13 0,23 /96
avaTl 0.07 13 0.22 g0




BUYUPS~-I
CHRLORINE STOUDY - DATA SOMMARY

noF [C

[ FREE (¢ |DUPATION [ToTAL 40 |DURATION
DATE | (mg/O) | (WRe) (m3/e) | Cuwps) REMARKS
SEE ( eF 10

1-1-78| 003 2.00 0.24 .50

-2 0.1 2.00 0.23 2.677

-3 0.19 216 0.42 2.33

-9 0./5 2./6 o047 2. /6

[-& o022 2. /6 o 25 2. /6

I-& 2.0 0.83 0z3 2.00

1= 7,08 /.67 0. /0 2.00

-8 0,08 /.83 0./72 /.83

-9 | p.09% 2.00 0./S | 233

I-10 | 0.049 /- SO 0.0 /-8§3

-1 | 9.02 /. 5O 0.08 (B3

\-12 | 207 /.00 0.// /&7

-1z o ®) o.// /.53
[-19 @) o o025 /-850
|15 E oulPMENT| MALFUwNCTION
I-1¢ ) ) 0-39 2.0
-1l o ) 0.// /. 5O
1 -1Q | o o o./7 /83
\-19 o o 2. 10 .52
1-20 | 2.0% /-850 2.09 /-850
1-2) o o 0. 14 /&7
1-22 o o o/2 /-332
\-23 | Q.08 Il 6 6.3 /- &3
)-24 027 /[-50 032 2.00
1-es | 0.2 2.00 0.23 2.16&
1-26 | 0-28— 2.00 o35 2.-00
|-27 MO SAMIPLE
|-28 o O 0.05 | /.09
1-29 | 0.0 & /- 83 013 2.00
(30 | 0./ /.50 o R 2.00
1-31 | 0.1/ 2.00 olsS |2/6&

% 2.24 34.30 5.47 £5.495
N/t 29137 | 297131 29/ M| 29/13)
AVG 0.08 18 O 19 /.91
Aus™ 0.07 1 14 0. 2| 2.0b




ByPS~-I 8 oF [o
CHLORINE STUDY -DATA SUMMARY
WAR TJUNE 17,1978
reee 02 toupn TioM }Tmm_ ¢ |purATIOV
pATE | (m3/e) | (wrsd | (m3/?) (wRS) REMARES
SEE | o% 10

2-1-718| J.0§5 0.-863 0,07 /, 00

2-2 o.10 2,60 0. 14 .00

2.3 ©.10 0 .83 015 /.83

2-4 0.20 0.83 0.66& /.83

2-5 o O 0.0¢ 0.67

2-& | 0.07 183 | or2 2.00

2= 006 /.50 | o2l [.67

-8 006 Z.00 009 2.00

e-9 0.06 1.6 77 o011 /. &3

e-1o | 6.085 /&3 0.2/ 2.00

2= 0.04 2.00 oIS 2.00

2-12 o010 /- 83 o 15 [ &3

2-12 2.08 0.3 0.70 0.83

c- 14 o Il 2.00 | 015 2.00

2.1 | 0.l /83 g 14 1873

26 | 006 | 1&3 0.08 / 83

217 | 0.08 /.83 0./0 /. &3

-5 0.1 3 | 2. 00 0.1 & 2.00

21N | 013 216 | 0206 2l

220 | 0.09 /.83 | 0:.149 | ). &3

2-2| MO CHLORILATIION

2222 | 0.08 .53 | o.10 | 2.00

2-23 010 2.00 o.// 2.00

2-29 0.04 .67 o.2] /67

2-25 | 0.04 &7 g /6 /. 83

2-26 0.62 / 67 0.18 2./16

2-27 9.0 7.80 o./6 2.00

2-28 @) 0O 0. 10 /.67

P 2.06 9]. 8o 3,56 98,30 ‘

N/t Y| e/ wa| 21/ rea| 27/ s« ‘
Av G 0.08 .S5 0.3 1,79

Ava™t 0.07 .21 0. 20 2.ol




BUPS -1 G ofF lo
CHLORINE STURY = DATA SUMMARY
WAR JUNE 77,1978
Free (0 |OurATION otRl (¢ |DuRATION
DATE C'"SZA (rRs) (nz/?) (HRL) REAARKS
SEE {0€ 10

2-\-18 o @, X-T | 0,67

3-2 6.02 /.00 0.15" 200

3-3 003 0.50 0.17 1.7

3-4 0.04 /.50 0.20 2.00

3-5 0.0 0,67 o.17 2.00

3-¢ 6.14 2.1 a./16 P78

3.7 0.12 2./6 o4 2./&

3-8 | 0.08 /.50 0.0& /-£0

32-9 O O 0.05 | ©.87

%-10 0./15 /. &3 0185 /.63

3-1) 0.19 2.%0 0.20 2,00

3-12 | 0-3) 2.06 0.34 2.1&

2.3 008 5L ES o.12 zZ. o0

3-19 | 006 /.67 0.10 z2.00

315 E QU PHMENT [MALFEUETIN

3-16 | 6.63 /.00 .16 2.00

3-1 0.10 2.16 ©.30 e.76

3-18 0,08 e oo o.24 2 .00

219 | 0.06 /. &3 0./19 Li¥S

320 | 0.0 /. §3 0./9 ). E3

3-21 005 2.00 0.28 2.00

3-22 003 2.00 029 2.00

3-23 60| ( OO o1& 2,00

3.24 | 0.08 2.00 0.23 276

L ¥ T B T O z .00 034 200

3-26 | 007 1.83 | 0-28 7.83

3-27 | 0.07 2-00 .27 Z.00

3-28 Lo | CHLORINVATIOM

3-29 0.09 2.76 0:-34 2-16

3-36 | 229 2.33 0.32 2.33

3-31 0.20 2.00 o027 2.00

- 7 2.5§ | 4112 ge2 | 55.12

n/n?| 29/a3 | 29 /a3 | 29/193 | 29/ 13

AVG 0.69 [.6R 0.2\ .90

Ar *+ 0. 07 (.27 0.20 | 2.00




BvPS~-1I \© oF '2
CHLORINE STUDY = DATA SUMMARY
WAR FUNE 7, 1978
FREE (7 |DumsTion [TotaL (¢ |DURATION
Date | (ma/e) (pRe) | (me/l) | (wes) REMARIKS
SEE | of \©
4.1-79 N cHLRipTION
q-% O CHLORIIMATION
4-3 o. 11 2,00 )5 2.00
4-4 0-}5" 63 | 0.22 2./4
4-s 0./8 2,00 027 2,00
a-é 0:20 L& 3 0.3 | 1.3
4-7 n13 [.OD 0.30 /.00 iy
4-¢ | 0.14 /&3 0.3 /.53
a4-9 o.21 1.&3 0,39 /.53
4-10 o,/6 .00 034 /.00
4-1) o @] (@] Q
4-12 0.08 2.0c 0.9 Z.00
4-13% | o0.05 2.06 o)9 2.00
4-1a | o.]ll 2.50 0,25 250
4- /5 °.18 2.33 0.35 2.50
a-14 oS 2. 00 o-2/ 2. 16
A-17 | 018 2./6 0.24 216
4-18 | o185 2./76 2.20 £7é
4-19 0./0 /.83 o.14 2.00
4-20 | o./2 2.00 0./& 2.33
q-21 0.4 2.0 0.20 2.00
4-22 A O CiHLoROMNATION
4-23 | 0.63 .33 004 ’.33
4. 24 Ao CHLoRl , wATION
4-£5 Mo CHLOH” WATION
g-2¢ 0./6 /.50 025" AKX,
4.27 0./5 2.00 0.26 2. 16
q4-25 o]/ 200 0.20 200
4-29 STATIOAN OUYTAGE
4-30 STATIIOA oUTAGE
Y 2,99 4),13 514 42.45
n/m*| 23/216 | 23/206 | 23/206 | 23/
AVE o3 179 0.-22 -3
Ave t o LE2. 0.2 1.98




