
Kozyra, Jan

From: England, Louise
Sent: Wednesday, June 25, 2003 9:02 AM
To: Kozyra, Jan
Subject: Dam releases

The Water Pollution Control Authority issued a permit on 5-15-61 for the discharges from Robinson Plant (Unit 1) into Lake
Robinson. At that time the mflow in Black Creek below the lake is to be maintained at or above normal rate at all times".

Permit (issued 6-24-64) was revised to state "Discharge from Lake Robinson dam to be maintained at or above 1.47 times
flow measured by USGS gauge on Black Creek near McBee, South Carolina. Flow ratio subject to review at 5-year
intervals as data accumulates, or as major construction may indicate a need.'

First NPDES permit issued by EPA effective 2-18-75 had no verbiage concerning flow releases from Lake Robinson dam.
I could find no documentation that EPA was concerned with the flow releases from the dam.

First NPDES permit issued by SC DHEC effective in 1982 also had no verbiage concerning flow releases from Lake
Robinson dam.

It appears that the limits within the Robinson Plant's operating procedure are a carryover from a gentleman's agreement
with Sonoco. If you need more information please let me know.
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CAROLINA POWER & LIGHT COMPANY

ROBINSON/DARLINGTON COUNTY FOSSIL GENERATING PLANT

TITLE: Robinson Impoundment Operation

APPLICABILITY: All Operating Personnel

PURPOSE: Provide Instruction for Controlling Impoundment Level and Stream Flows

1.0 OBJECTIVE:

Impoundment Operation is of extreme importance due to the mandatory

requirement to supply adequate cooling water at all times to the Plant

and due to the obligation to supply adequate water to downstream

users. This procedure is to be followed as necessary to maintain

proper impoundment level, stream flow, temperatures, Apd comply with

Water Pollution Control Permits. The Operations Supervisor or the

Plant Manager is to be notified of changes in the status of Robinson

impoundment flow and level control (such as opening

Howell-Bunger valves or Tainter Gates).

2.0

2.1

2.2

NORMAL LEVEL AND FLOW CONTROL

The spillage over "A" and "B" Tainter Gates will maintain proper

downstream flow when Robinson impoundment levels are between elevation

220.7 and 221.5 feet mean sea level (MSL).

The normal downstream flow has a daily maximum temperature limit of

33 0C. (91.4 0F) measured at the gauging station located at SC

Highway 23 bridge. The daily maximum temperature limit is a 24-hour

average. The discharge from Robinson Impoundment Spillway during the

months of June through September may need mixing of cooler water from

"B" Howell-Bunger Valve to assure this temperature limit is not

exceeded.

V Drive Rdc Ulp Operating Procedure O.P.2.7, Rev. 5
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3.0 LOWER THAN NORMAL LEVEL AND FLOW

3.1 When Robinson impoundment level falls below 220.7 feet MSL, either "A"

or "B" Howell-Bunger valve should be opened enough to maintain a

downstream flow of approximately 65 CFS, measured at the gauging

station located at SC Highway 23 bridge. Notify Unit 1 and Unit 2

shift management when the Howell-Bunger Valves are required.

3.2 When Robinson impoundment level is between 220.0 and 219.0 feet MSL,

the downstream flow should be maintained at aproximately 30 CFS,

measured at the gauging station located at SC Highway 23 bridge, using

either "A" or "B" Howell-Bunger Valve.

3.3 When Robinson impoundment level reaches 219.0 feet MSL, Section and

Department Management will be involved in decisions involved in

spillway operation.

4.0 Higher than Normal/Flood Conditions

If Head flow exceeds 750 CFS and Lake Level is above 221.2 ft.,

increase Tail Flow discharge rates to equal Head Flow supply rate,

Notify the Operations Supervisor or the Plant Manager.

4.1 If the Head Flow reaches 900 CFS and the Lake Level is still

rising, notify the Operations Supervisor or the Plant Manager. When

the Tail Flow Discharge Rates reach 900 CFS notify Unit #2 Emergency

Preparedness Group. When the Lake Level reaches 221.5 ft. and the

Head Flow is greater than 900 CFS, maintain the Lake Level between

221.5 to 221.65 ft., utilizing the Spillway Equipment. When the Tail

Flow Discharge rate of 1100 CFS, notify the Operations Supervisor or

the Plant Manager. Note: Notify Unit #2 Shift Supervisor if and when

the Tainter Gates are opened. Operations Supervisor or the Plant

Manager can change the Lake Level or discharge rates depending upon

Hydrological Conditions.

6.0 TESTING

Both H-B valves are to be opened fully and both Tainter Gates

partially operated (raised approximately one inch) once per month.

V Drive Rdc Ulp Operating Procedure O.P.2.7, Rev. 5
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7.0 RECORDS

7.1 Log in the Unit #1 Shift Log and Control Operator's Logs all valve and

gate position changes, recording the time and the new position.

7.2 In the event that the continuous temperature recorder(s) are

inoperative for periods in excess of 8 hours, manual temperature

observations shall be obtained at a frequency of not less than once

per four hours at approximately equal time increments.

7.3 Upon notification that the Weir discharge temperature is out of

service, verify that the backup is operative. If the backup recorder

is out of service, the YSI is to be used to measure the Weir discharge

temperature. This instrument is located in the Unit #l Lab. During

normal working hours, the lab personnel will obtain tthe necessary

readings. On night shift.and weekends Operations personnel will

obtain, log, and route the necessary readings to the Unit #1 Lab.

8.0 See Attachment 6 for the authorized discharge temperatures from

outfall number 001 (Discharge Canal Weir Temperature Monitor).

V Drive Rdc Ulp Operating Procedure O.P.2.7, Rev. 5
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ATTACHMENT 1
Expected Spillway Valve Discharge Rates

'A' Spillway Valve Only

Lake Level CFS CFS CFS CFS CFS CFS CFS CFS CFS CFS

222 50 87 128 196 222 242 257 266 270

221.5 49 86 126 163 194 221 241 255 265 269

221 49 86 124 163 190 220 240 252 264 268

220.5 48 84 124 160 186 219 239 251 262 268

220 48 84 123 160 184 218 238 250 260 267

Valve Opening 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

"A" Spillway Valve Open 100% Plus "B" Spillway Valve

Lake Level CFS CFS CFS CFS CFS CFS CFS CFS CFS CFS

222 314 362 398 430 458 482 500 510 519 525

221.5 310 361 395 428 454 480 499 509 517 524

221 309 359 1 390 426 450 478 497 507 515 523

220.5 308 358 386 424 448 474 495 504 512 521

220 308 354 385 422 446 470 490 502 511 520

Valve Opening 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

i X;; !

V Drive Rdic Ulp Operating Procedure O.P.2.7, Rev. 5



*-,Pr ocedure No>: -O.P-.2-. I-.:

Page: 6 of 15

Date: 07-15-99

Rev.: 5

.s
Z.

I E I I ~ A III

. I ii

221.

AiV

.2 it * * .s . 5 .~~~~~~~~~~~

L I~~~~~~~ e I-F
TIZ Z21i ii * S

2 2 2. 0 * s

0 2

ATTAcHmENT 2

a...
J~I H .4~ 5

.- LJ-±

. 54 a : ;*I I ~
I _ *1 OA I * .Ia

I

I

I I I5 i a

!'a i i i I I I I

:: : I I4

.ma

I
li s I *I a. -

Idm-4..a
. . . . . .. . . . . . .I I a ii

I .l

* I m a .s

V~h
.t
a-I

I I

lj�� -q--I I 1 , , .
I I I 4 I g I I- I I I s S! -

I .
" " 6-0 4 . . 0-to I . I I f 9 .
I I I I I 4 9 I I-! a A . , . .

L L I r -1-L a

a I

aimrf

I . -.
a I I

TI. -;I
iii
i I *

+71-1 T

I-

..

iT. I I S v r r ! f l r r r i a r ~ ; - o v e . -

.. . .. ..

. ;
I

II : : - I. . -
1 I . 5 . . .- .---

71

E E

. . .
......- -- . - . . . . . . . . . . . . . . I I

z .

:::.: k: -
o ...

. -.. I ----

... : 1-;�F- -

" .'11-14-�L:__t . i .M' 77 "I . I

.. 
.

v. :S.
:---- - 1 - - --.,I - . a .- - : . . . . I , . . ; . - . I . . I . . I-- -

;4 4 _ 4 4_ *_ *. I .. .

Ir-: -
_ ; . . , w

I ___

.
|F5.a oh A j A A - * s

30r~~4 ^ liDu S°o _(,o



- r-ocedur .-N04: O.P .2.-7

Page: 7 of 15

Date: 07-15-99

Rev.: 5

ATTACHMENT 3

Expected Tainter Gate Discharge Flow Rate
(Gate Raised)

Gate Ralsed-tnches One Gate Two Gates

1 260 680

2 400 900

3 445 1000

4 485 1085

5 510 1270

6 600 1375

7 685 1600

8 735 1700

9 750 1750

10 765 1780

11 825 1900

12 935 2070

15 1125 2500

18 1300 2865

21 1500 3250

24 1700 3625

27 1825 4000

30 2030 4375

33 2240 4750

36 2400 5100

Y.

V Drive Rdc Ulp Operating Procedure O.P.2.7, Rev. 5
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o 5.8Gmtr

*0 .70
0' .0

.90

1.00
0° 1.30
0 1.20

1.30
1.40

0 IS

*\) 1.70
1.80

* 1.90

P 2.00
2.tO
2.20

u' 2.30
2.40

2.50
2.60
2.70

$ ' 2.90
2.90

3.00
3.10
3.20
3.30

t 3.40

3.50
3.60
3.70
3.90
3.90

4.00
4.10
4. 20
4.30
4.40

DKBCHAROI ZN CIMC 7!8'T PER BYSM
.00 .01 .02 .03 .04

I&XPA7MD PRK' StCo)
.05 .06 .07

PT
.09 ?!W114P

29.000 20.21
30.006 30.20
32. 00 32.20

34.00* 34.22
36.21 36.35
38. 22 38.42
40.23 40.43
42.19 42.35

44.10' 44.34
16.53 46.77
49.93 49.17
52.31 51.55
53.66 53.90

56.00* 56.30
58.98 59.28
61.97 62.27
64.97 65.29
67.98 69.26

71.00' 71.37
74.72 75. 09
70.47 79.85
92.28 62.66
86.12 96.50

90.00* 90.38
93.85 94.24
97.74 98.23

101.7 102.3
105.6 106.0

109.64 110.0
L13. 114.0
127.7 t18.1
121.7 122.2
125.9 126.3

130.0* 130.5
334.8 135.3
139.7 340.2
144.7 145.2
149.6 50.2

20.41
30.41
32.41

34.43
36.56
38. 63
40.63
42.58

ad. s9
47.01
49.41
S1.78
54.33

56.60
59.58
62.57
65.se
68.59

71.74
7S.46
79.23
83.04
66.89

90.77
94.63
9B.52

102.4
106.4

110.4
114.4
139.5
122.6
126.7

131.0
135.9
140 7
343.6
150.7

29.61
30.61
32.61

34.65
36.77
39.83
40.83
42.77

44.63
47.25
49.65
52.02
S4.37

S.89
59.68
62.97
65.69
6C.89

72.11
75,84
79.61
83.42
97.28

91.15
95.01
98.92

302.8
106.6

1tO.8
1A4.8
116.9
123.0
127.1

313.4
136.3
143 .2
146.1
t51.2

28.92
30. t
32.3t

34.67
36.99
39.03
41.02
42. 96

45.07
47.49
49.69
S2.125
54.60

57.19
60.18
63.17
66.18
69.19

72.18
76.21
79.99
03,8L
7 .67

91.54
95.40
99.30
303.2
307.2

111.2
115.2
.119.3
123.4
127.5

131.9
136.6
414.7
146.6
1S) .7

29.02
31.01
33.01

3S.50
37.19
39.23
43.22
43.15

45. 32
47.73
50. 12
52.49
54. 93

57.49
60.49
63.47
". 4
69.49

72.65
76.59
90.37
04.19
86.05

91.92
95.79
99.70
103.6
107.6

111.6
1lS.6
319.7
123. 9
227.9

132.4
337.3
142.2
347.2
252.2

29.22 29.43
31.21 31.41
33.21 33.41

.08

29.61
31.61
33.61

35.29 35.51 35.72
37.40 37.60 37.81
39.43 39.63 39.93
43.41 41.61 41.80
43.34 43.S3 43.72

4S.S6 45.80 46.04
47.97 4*R21 40.45
50.36 50.60 50.83
52.72 52.96. 53.20
5S.07 55.30 55.53

57.79 . 5s.09
60.78 61.09
63.77 64.07
C6.78 67.0n
69.79 70.09

58.39
61.30
64.37
67.38
70.40

71.22 73.60 13.97
76.97 77.34 77.72
60.75 91.33 81.51
94.5t 84.96 8S.35
86.44 e9.93 89.22

92.31 92.69 93.08
96.1t 96.57 96.96

100.1 100.5 100.9
104. l94.1 104.8
lo0 . 0 t.0.4 . 109.9

132:0 112.4 112.8
I i.0 oo Za 316.5 116.9
120.3 120.5 120.9
124.2 224.6 135.0
32s93 329.6 129.2

29.61
31.90
33. o

35.93
38.03
40.03
42.00
43.91

46.29
19.69
S1.07
53.43
55.77

56.68
61.67
64.67
67.69
70.70

74.14
79.10
1l. 9

65.73
69.61

93.47
97.35

301.3
105.2
109.2

113.2
117.3
121.3
125.4
129.6

134.3
t39.2
144.2
149.1
154.2

2.000
2. 000
2.000

2.140
2.0o0
2.010
t .960
1.910

2.430
2.400 n
2.390
2.350 M
2.340 Z

2.980
2.990
3.000 _
3 .010 '

3.020 '0

3.720

3.810 0
3.840 t

3.850
3.890
3.960
3.900
4. 000

4.0004. tooo
4.100
4.000
4.200
4.100

4.900
4.900
5.000
4.900
5.100

~ 0 ?% 3 0

c~ Ft '0 0

I Oi co
00f

0

-i

332.9
137.6
142.7
147. 6
152.7

133.4
13,.2
143.2
148.1
IS3.2

132.9
138.7
343.7
348.6
253.7
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GAGE
Ha1am
(MIa)

DIBMAROB TN CUBIC P8?7 PER 8lCMO
.00 .01 .02 .03 .04

4.50 154.7 255.3
4.60 160.4 361.0
4.70 166.2 266.8
4.80 172.0 172.6
4.90 378.0 178.6

5.00 184.0A 184.9
S.10 193.4 194.4
5.20 203.1 204.1
S.30 213.1 324.A
5.40 223.4 224.5

5.50 234.0' 235.2
5.60 246. 4 217.6
5.70 259.1 260.4
5.80 272.3 273.7
S.90 295.9 217.3

6.00 300.0* 301.9
6.10 319.0 320.9
6.20 339.a 340.9
6.30 359.6 361.7
6.40 3e1.2 383.4

6.50 403.8'1 406.3
6.60 429.t 431.7
6.70 45S.6 456.3
6.80 483.3 466.1
6.90 512.2 515.2

7.00 542.4' 545.4
7.10 572.9 576.0
7.20 604.6 607.8
7.30 637.6 640.9
7.40 671.9 67S.4

7.50 707.5 711.0
7.60 743.3 747.0
7.70 780.5 784.2
7.80 818.9 822.8
7.90 85e8 162.8

8.00 900.0' 904.1
8.10 942.1 946.4
e.20 985.6 990.1

155.8
161.5
167.3
173.2
179.2

65. 9
195.3
205.1
21S.2
225.5

236.4
246.9
261.7
275.0
288. 7

303.7
322.9
342.9
363.8
385.7

408.8
434.3
461.0
489.0
516.3

548.4
579.1
613.1
644.3
678.9

714.6
750.6
78e.0
826.8
666.9

908.3
950.7
994.S

256.4
162.1
167.9
173.e
179.0

166.8
196.3
206.1
226.2
226.C

237.7
2S0.1
253 . 0
276.4
290.2

305.6
324.6
345.0
366.0
367.9

411.3
436.9
453.6
491.6
521.1

551.4
52.2
624.3
667.7
612.4

71e.1
754.3
791.60
830.7
671.0

912.5
955.0
999.0

157.0
162.7
IC8.S
274.4
180.4

167.7
197.3
207.2
217.2
227.6

236.3
251.4
264.4
277.7
291.5

307.5
326.8
347.0
366.1
390.1

413.6
439.6
466.5
494.7
524.1

554.4
585.4
617.6
651. 1
6685.9

721.7
756.0
795.7
634.7
875. t

916.7
959.3

3003

151
163
16!
171
lei

loe
.19(
201

231

24t
25:
25!
27!
292

301
321
34!
371

420
441

4 1
S21

5St

621
654
69!

72!
76:
79!
831

07!

921
96e

100o

(EPAMRD PREC1IISJ0)
.05 .06 .07 .08

.S 15M.t 158.7 t59.3
1.3 163.9 164.4 165.0
1.1 169.7 170.3 170.9

5. 0 175.6 176.2 176. 8
l,0 le1.6 362.2 102.8

1.7 189.6 290.6 291.5
B.2 199.2 200.2 201.2
1.1 209.1 210.1 221.1
1.2 219.3 220.3 221.3
1.7 229.7 230.8 231.9

1.1 243.4 242.6 243.9
1.7 254.0 255.2 256.5
1.7 267.0 269.3 269.6
1.3 280.4 281.9 283.2
2 9 294.3 295.7 297.2

9.4 311.3 313.i 325.1
1.8 330.8 332.6 334.9
9.1 351.2 353.3 355.3
).3 372.4 374.6 376.8
1.4 394.7 396.9 399.2

5.3 M1A.6 421.4 424.0
1.2 444.9 447.5 450.2
1.3 472.1 474.8 477.6
7.6 500.5 503.4 506.3
7.1 530.2 533.2 536.3

7.5 560.5 563.6 566.7
).6 591.7 S94.9 598.1
).9 624.2 627.5 630.8
5.5 658.0 661.4 664.9
9.5 693.1 696.7 700.3

5.2 726.8 '732.4 7362.1
1.7 755.4 769.2 772.9
9.5 803.4 807.2 8L1.1
S.7 642,-I 846.7 850e 7
9.2 863.3 887. S 699.6

e.9 P925. 929.3 93. 6
3.7 968.0 972.4 976.0

.09

159.8
165.6
371.5
377.4
183.4

192.5
202.1
212.1
222.4
232.9

245.1
257.8
271. 0
284.6
298.6

317.0
336.6
357.5
379.0
401.5

426.5
452.9
460.4
509.2
539.3

569.8
601.3
634.2
668.4
703.9

739.7
776.7
815.0
854.7
895.8

937.B
981.2

1026

DIP? rN.0
PER

Tomr

5.700
5.600
5.600
6.000
6.004

9.400
9.700

20.00
10.30
10.60

12.40
12.70 .-3
13 20 B
13:60 >

L4.10 3

z§8i19.00 .

20 .80 *

21.60
22.60 X

26.50
27.70
2e.90 0
30.20 Mh

30.50
32.70
33.00
34.30

35.60

35.60
37.20
38.40
39.90
41.20

42.10
43,50
45.40
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FfeIGRT
(FM

8.30
9.40

0.SO
8.60
0.70
8.90
8.90

9,00
9.10
9.20
9.30
9.40

.50
9.60
9.70
9.80
9.90

20.00
10.10
10.20
10.30
10.40

L0.50
10.60
10.70
20.80
10*.90

11.00
12.10
1t.20
U1.30
12.40

1 .50
11.60
1.70
11.80
13.90

018CMUAAG15
.oL .02

3M CUD2C FM!? m S!M" tEXPANDD P8RECISM)
.05 .06 .07

DIFT IN Q
RP1

.O9 T12" Tfl.00

1031
1077

1225S
2176
1230
128S
1342

1400'
1456
1513
1572
3633

3695'
17s9
1825
1892
1961

2032*
2105
2180'
2257
2336

2416
2499
2594
2670
2759

20'so
2952
3057
3165
3275

3389
3505
3624
3746
3872

1035
1082

1130
1282
3235
2290
1347

1406
1461
1529
1579
1639

1701
3765
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ATTACHMENT 6

WEIR DISCHARGE TEMPERATURE LIMITS

(Daily Maximum)

Month Limit (0F)

December - February 90.0

March 92.0

April 100.0

May 106.0

June - September 111.2

October 108.0

November 100.0

V Drive Rdc Ulp Operating Procedure O.P.2.7, Rev. 5


