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1.1

MODIFICATION OF TECHNICAL SPECIFICATIONS

The Virginia Electric and Power Company was notified in

November, 1978 that its request for modification of the Non—Radiological

Epvirdnmental Monitoring Program had been granted. This will be the

last report under the original Technical Specificationms.
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2,0 NON-RADIOLOGICAL MONITORING PROGRAM - THERMAL AND PHYSICAL CHARACTERISTICS

The Non-radiological Monitoring Program‘—'Thermal and Physical
Characteristics.applies_to the monitoriﬁg df the temﬁerature—salinity distri-~
bution in the tén (lO)-mile.segment of the James River centered at Hog Island.
The objecﬁive of‘the program is to determine the relationship between the
thermal discharge and the ph&sical—chemical characteristics of the water mass
within the ten (10) mile tidalTsegment of the James River and the effects of
the operation of the Surry Power Station on the'physicél'and chemical Qariables

of the James River Estuary.
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2.1 TEMPERATURE AND SALINITY MONTTORING )
Summary
| Temperatﬁrés are monitored continuously at points in the James
‘River at thirteen (13) Stations (Figure-2.1.1¥1)'of the tidal segment
encqmpassing Hog Pointf Near surface and bottoﬁ temperatures are
recorded as indicated on the figure.

Salinity is continuously monitored at the station intakes.

Results
The results of the temperature and salinity monitoring programs

are summarized in Sections 2.1l.1, 2.1.2, and 2.1.3.
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2.1.

1

TEMPERATURE AND SALINITY MONITORING STATIONS IN THE JAMES RIVER

Tables 2.1.1-1 and 2.1.1-2 summarize results of the temperature

- and salinity monitoring program in the James River. The monthly means

of the daily highs, lows, and means are reported for each month of the

reporting period.
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Figure 2.1.1-1 -~
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Figure 2.1.1-2
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TABLE 2.1.1-1

JAMES RIVER TEMPERATURE DATA
é AND' LOW VALUES

VALUES ARE MEANS OF DAILY HIGH,-

MEAN

ANNUAL REPORT FOR 197

MONTH TYPE SAITGT SAngT SA3GRT SB1TDT SB2TET SB2TEB SB3TFT
1 HIGH . 5.9 12,5 2.9 3.3 446 5.8
1 MEAN 3.4 11.7 2.3 2.2 3.4 3.4
1 Low . 2.3 10.8 1.7 1.5 2.7 1.9
MONTH TYPE SALTGT SA2BAT SA3GRT SBLTDT SB2TET SB2TEB SB3TFT
2 HIGH . 3.3 12.2 © 2.3 . 3.1 3.3 5.7
2 MEAN . 1.7 . 10.8 1.8 1.9 2.0 2.8
2 LOW . 1.0 9.9 1.3 - 1.2 1.3 1.2
N MONTH TYPE SALTGT SA2BAT SA3GRT SB1TDT SB2TET SB2TEB SB3TFT
* 3 HIGH 12.2 8.2 16,5 7.0 8.2 8.1 10.5
i 3 MEAN 11.9 6.9 15,1 6.4 Tl 7.0 7.7
= 3 LOW  1l.6 5.9 14.2 5.8 be4 643 6.0
MONTH TYPE SALTGT S$A2BAT SA3GRT. SBLTDT SB2TET SB2TEB SB3TET
4  HIGH 15.3 15,9 22.7 14.8 15.7 15.5 17.3
4 MEAN 146 14,7 ° 21.5  14.2 15.0 14.9 15.3
4 LOW 14,1  13.7 20.6 ° 13.6 14,3  14.2  14.0
MONTH TYPE SAITGT SA2BAT sxasRT SB1TDT SB2TET SB2TEB SB3TFT
5 HIGH 19.0 19.6. 25.6 . 19.3 19.3 19.2 2l.4
5 MEAN 18,4 18.4 24,3 18.6 18.8 18.6 20,1
5 LOW  18.0 17.7 23.2 18.1 18.2 18.2 19.2
MONTH TYPE SALTGT SAZBAT SA3GRT SBLTDT SB2TET SB2TEB SB3TFT
6  HIGH 26.1 2648 32,9 26.1 24.8 26.0 28.1
6 MEAN 25,5 25.5 31,5 ' 25,5 24,3 25.5 2640
LOW 25,1 2446, 30.4 25,0 23.8 25.1 25,0

25.0

25.0

25.0

MONTH=1 —

SB3TFB SC1TBT SC2TCT SC2TCB SOLBOT SD2BCT SD2BCB SD3BBT SE1TAT SE2INT
5.7 - 3.8 . TeT  Te9 3.8 4ul 3.3 6.4 2.9 4.6
3-3 3-1 5.1 - B4 3.2 3.3 . 246 4.0 ’ 243 : 3.8
1.8 2.4 3.6 3.9 2,7 2.9 2.2 2.5 .1l.T 2.9

MONTH=2 ~===--

SB3TFB SCITBT SC2TCT SC2TCB SDLBDT SD2BCT SD2BCB SD3BBT SE1TAT SE2INT

6.3 2.4 5.4 2.2 244 . 244 5.5 1.7 3.l
3.4 1.8 3.1 1.7 1.8 1.8 3.0 1.2 2.3
1.7 1.4 1.7 1.2 1.3 1.4 1.8 0.7 1.6

MONTH=3 -

SB3TFB SCITBT SC2TCT SC2TCB ‘SD1BDT SD2BCT SD2BCB SD3BBT SELTAT SEZINT
10.1 7.5 . 10.6 13.6 Tobé  4u6 8.8  10e1 7.1 8.6

7.9 6.9 8.5 11.7 6.8 4.0 8.2 Bel 6.2 7.3
6.3 6.4 Tl 1005 6.3 Bs4  TeB 1,0 5.6 6a2

_MONTH=4 :

SB3TFB SCITBT SC2TCT SC2TCB SDLBOT SD2BCT SD2BCB SD3BBT SELTAT SEZINT
16.8. . 15.4° 17.6 17.1 15.4 . 15.3  16.9 1429  16.2
15.5  14.8  15.9 15.5 14.9 . 14,7 15.6 13.9 14.8
145 1403 1448 14es 1423 1402 14.6 13,2  13.6

MONTH=5 e ‘

$B3TFB SCLTBT SC2TCT SC2TCB SD1BDT SD2BCT SD2BCB SD3BBT SELTAT SEZINT
19.6 19.2 ° 2l.1 20.5 19.0 . 18.4 20.3 19,3 20.6
18.9 18.6 19.6 19.3  18.6 17.9  19.4 18.4 1849
18.1 18,1 18,7 '18.4  18.2 17.5 18.6 17.6 17.7

MONTH=6

SB3TFB SC1TBT SC2TCT SC2TCB SDLBDT SD2BCT SD2BCB SD3BBT SELTAT SE2INT
2646  26.2  2B.1  27.T  26.1 2645 26e1 27.0. 26,2 - 27.2
25.6  25.6 26.5 26.0 25,5 25.9 25.5 25.9 25.1 25.4
24.8 25.1 25.3 25.1  25.4 24.2

23.9



TABLE 2.1l.1-1

JAMES RIVER TEMPERATURE DATA
VALUES ARE MEANS OF DAILY HIGH, MEAN, AND LOW VALUES
ANNUAL REPORT FOR 1978-

9-1°1'2

MONTH TYPE SALTGT SA2BAT SA3GRT SBLTDT SB2TET SBZTEB SB3TFT
"7 ' HIGH 28.0 28.3 33.9 27.6 . 27.8  29.9
T  MEAN 27.4 27.2 32.5 27.0 . 27.4 28.2

T  LOW  27.0 26.4 3le4  26.6 .. 27.0  27.2
MONTH TYPE SALTGT SA2BAT SA3GRT SBLTDT SB2TET SB2TEB SB3TFT
8 HIGH 29.6° 30.5 3B.4 29.8 30.1 29.8 32.1

8 MEAN 28.9 28.9 37.1 29.2 29,5 29.2 30.1

8 LOW ' 28.5 28.1 36.0 28.7 29.0 28.7 28.9
MONTH TYPE SALTGT SA2BAT SA3GRT SB1TDT SB2TET SB2TEB SB3TFT
9  HIGH 2649 27.4 35.8 27.4 27.1 26.9 29.3

9 MEAN 2642 26.1 34.5 26.8 26.5 26.4 2649

9 LOW  25.8 25,3 - 33.3 .26.2 26,0 25.9 25,7
MONTH TYPE SALTGT SA2BAT SA3GRT SB1TDT SB2TET SB2TEB SB3TFT
16 HIGH 19.4 19.3 27.7 19.8 21.2 19.7 21.7
10 MEAN 18.8 1844 26.7 19.3 20.8 19.0 19.4
10 LoWw  18.4 17.6 25.9 18.9 20.3 18.5 18.2
MONTH TYPE SALTGT SA2BAT SA3GRT SB1TOT SB2TET SB2TES SB3TFT
[N . ( i :

11 HIGH  15.8 15.8 24.6 15.9 . 16.1 18.8
11 MEAN 15.1 14.9 23.7 15.5. 15.3  16.4
11 LOW 14,7 14,2 2249  15.1 . 14.8  14.9
MONTH. TYPE SAITGT SA2BAT SA3GRT SB1TDT SB2TET SB2TEB SB3TFT
12 HIGH 12.1 12.0 15.9 . . 12.6 14.9
12 MEAN 11.3 11.2 14.8 . . 11.9  12.7
12 LOW  10.9 10.6 13.7 i 11.3 11.1

MONTH=7

SB3TFB SCLTBT SC2TCT SC2TCB SDIBDT SD2BCT SD2BCB SD3BBT SELTAT SEZ2INT
28.4 28.3  29.7 29.5 2B.1 28.1l 27.7 28.8 28.1 29.1
27.5 27:6 2841 278 27.5 27.5 2Tl 27.7 21.2. 27.4
26.8 271  27.0 2649 27.0 27.0 26.7 26.9 26.5 26.0

MONTH=8

SB3TFB SC1TBT SC2TCT SC2TCB SDLBDT SD2BCT SD2BCB SD3BABT SELTAT SE2INT
30,8 29,9 32.7 32.1 29.7 29.7 29.4 31.3 29.5 30.0
29.6 29.3 30.5 30.0 29.2 29.1 28.8 29.9 28.7 28.5
28.7 2849 29.0 28.7 28.8 2B.6 28.4 2B.9 28.0 27.3

MONTH=9

SB3TFB SC1TBT SC2TCT SC2TCB SD1BDT SD2BCT SD2BCB SD3BBT SELTAT SE2INT
27.8 27.0  29.4 29.0 27.0 26.8 26,7 28.2 26.4 26.8
26.8  26.5 2T 4 2649 2645 2642 2642 2648 25.8  25.4
26.0 26,0 260 25.7 26.1 25.8 25.7 25.9 25.2 24.2

MONTH=10

SB3TFB SC1TBT SC2TCT SC2TCB SD1BDT SDZBCT SD2BCB SD3BBT SELTAT SE2INT
21.0  19.7 21.9 21.9 19.4 19.4 19.4 21.0 19.1 19.0
19.6 19.3  20.0 19.7 18.9 ° 19,0 19.0 19.5 18.5 17.9
18.7 18.8 18.8 18.5 18.6 18,6 18.6 18.6 17,9 16.8

MONTH=11

SB3TFB SC1TBT SC2TCT SC2TCB SD1BDT S$D2BCT SD2BCB SD3BBT SE1TAT SE2INT
18.0 16.1 18.9 1847 15.9 161 15.6 17.9 15.1 14.7
16.4 15.7 166 16.3 15.4 15.6 15.2 15.9 14.7  1l4.l
15.2  15.2 1542 1449 15,0 15.2 14.7 14.9 14.3 13.4

MONTH=12

SB3TFB SCITBT SC2TCT SC2TCB SD1BOT SD2BCT SD2BCB SD3BBT SE1TAT SE2INT
15.3 121 15.6 15.4 12.2 12.7 12.4 15.4 12.3 9.5
13.2  11.7 135 13.3 11.9 12.1 « 119 13.2 1ll.4 8.8
11.9 1l.4  12.1 11.9 11.6 11.7 11.5 11.9 10.6 8.0



TABLE 2.1.1-2
JAMES RIVER SALINITY DATA
VALUES (IN 0/00) WERE COMPUTED FROM DAILY MEAN VALUES
YEAR  MONTH  MAXIMUM  MEAN  MINIMUM
78 0.9
78
78
78
78
78
78
78
78
78 10
78 11
78 12
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2.1.

2

INTAKE CANAL MONITORING STATION

Table 2.1.2-1 summarizes the data recorded at the intake
canal temperature mbnitoring station as column SE2INT. Temperatures
from 6ther river stations are given for comparison (Figure 2.1.1-1
gives stations locations). Values shown are monthly means of daily

highs, lows, and means in degrees Celsius.
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fABLE 2.1.2-1
JAMES RIVER TEMPERATURE DATA

VALUES ARE MEANS OF DAILY HIGH, MEANy AND LOW VALUES
ANNUAL REPORT FOR 197§ ' '

, MONTH=1 »
MONTH TYPE SALTGT :SA2BAT SA3GRT SB1JDT SB2TET SB2TEB SB3TFT SB3TFB SCITBT SC2TCT SC2TCB SD1BOT SD2BCT SD2BCB SD3BBT SEITAT SE2INT
! H ] N . ' B H . . o ‘ N . . 3 .
1 HIGH o 5.4 ° 125 2.9 3.3 4.6 - 5.8 5.7 3.8  TeT 7«9 3.8 4.l 3.3 6.4 2.9 . 4.6
1~ MEAN . 3.6 11.7 2.3 2.2 3.4 3.4 3.3 3.1° 5.1 544 3.2 3.3 2.6 4.0 2.3 3.8
1 oW . 2,3 . 10.8 1.7 . I.5 2.7 1.9 1.B. 2.4 3.4 3.9 2.7 2.9 ‘2.2 2.5 1.7 ' 2.9
_— MONTH=2
MONTH TYPE SALTGT SA2BAT SA3GRT SB1TDT SB2TET SB2TE® SB3TF] SB3TFB SCITBT SC2TCT SC2TCB SDLBOT SD2BCT SD2BCB SD3BBT SELTAT SEZINT
2  HIGH 3.3 12,2 2.3 3.1 3.3 5.7 6.3 2.4 5.4 . C 242, 2.4 244 55 1.7 3.1
2 MEAN . 1.7  10.8 1.8 1.9 2.0 2.8 3.4 1.8 3.1 . 1.7 1.8 1.8 . 3.0 . 1.2 2.3
2 Low 1:0 949 1.3 1.2 1.3 1.2 1.7 1.4 1.7 1.2 1.3 14 1.8 0.7 1.6
R - , ———————— MONTH=3 -
N> MONTH TYPE SALTGT SA2BAT SA3GRT SB1TDT SB2TET SB2TEB SB3TFT SB3TFB SCITBT SC2TCT SC2TCB SD1BDT SD2BCT SD2BCB SD3BBT SELTAT SE2INT
o Ty . rs ! ‘ , 3TFT
v 3 HIGH 12,2 8,2 16,5 7.0 8.2 8.1  10.5 10.1 7.5  10.6 13.6 T.4 4.6 8.8  10.1 Tel 8.6
N 3 MEAN 11.9 6.9  15.1. 6.4  T.l 7.0 7.7 7.9 . 6.9 8.5 ' 11.7 6.8 4.0 8.2 8.1 6.2 7.3
N3 LOW 116 5.9  14e2 5.8 6.4 643 6.0 6.3 6.4 7.l "10.5 6.3 3.4 7.8 7.0 5.6 6.2
MONTH=4 -
MONTH TYPE SALTGT SA2BAT SA3GRT SB1TDT SB2TET SB2TEB SB3TFT SB3TFB SCITBT SC2TCT SC2TCB SDLBOT SD2BCT SD2BCB SD3BBT SELTAT SE2INT
4  HIGH 15.3  15.9 22.7 14.8 15.7° 15.5 17.3 16.8 15.4 17.6 17.1 15.4 .« 15.3  16.9 " 14.9  16.2
4  MEAN 14,6 14,7 21.5 14.2 15,0 14,9 15.3 15.5 14.8 15.9 15.5 14.9 ' . 14,7  15.6 13.9 14.8
4 LOW  14.1 13,7 2006 13.6 143 14.2 . 14.0  14.5  14.3 - 14,8 144 143 . 14,2  14.6  13.2 13.6
- MONTH=5 "
MONTH TYPE SALTGT SA2BAT SA3GRT SBITOT SB2TET SB2TEB SB3TFT SB3TFB SC1TBT SC2TCT SG2TCB SDLBDT SD2BCT SD2BCB SD3BBT SELTAT SE2INT
5 HIGH 19.0 1946 25,6 = 19.3 19.3  19.2 21l.4 1946 19.2 21.1 20.5 19.0 . 18.4 20.3 .19.3  20.6
5. MEAN 18.4 18.4 24.3 18.6 18.8 18.6 20.1 18.9 18.6 19.6 19.3 18.6 . 17.9  19.4 18.4 18.9
5 LOW 18,0 17.7 23.2 18,1 18.2 18.2 19i2 18.1 18.1 18.7 18.4 18.2 . 17.5 18.6 17.6 17.7
U MONTH=6
MONTH TYPE SA1TGT SA2BAT SA3GRT SBLTDT SB2TET SB2TEB SB3TFT SB3TFB SCITBT SC2TCT SC2TCB SDLBDT $D2BCT SD2BCB SD3BBT SELTAT SE2INT
6  HIGH 26.1 2648 32,9 26.1 24.8 26.0 28.1 26.6 26.2 28.1 2T.7° 26.1 26,5 26.1  27.0 26.2 27.2
6 MEAN 2545 2545 3145 25,5 2443  25.5 2640 25.6 25.6 26.5 2640 25.5 25.9 25.5 25.9 25.1 25.4
6 LOW  25.1 24,6 30.4 25.0 23.8 25.1 25.0 24.8 25.1 25.3 25.0 25.1 25.4 24.2

25.0

25.0

23 l9




VALUES ARE. MEAN

TABLE 2.1.2-1

 JAMES RIVER TEMPERATURE DATA -
S OF DAILY HIGH, MEAN,. AND LOW VALUES

ANNUAL
MONTH TYPE SALTGT SA2BAT SA3GRT SB1TOT SB2TET SB2TEB SB3TFT

7 HIGH 28.0 28.3  33.9 27.6 . . 27.8  29.9

T MEAN 27.4 27.2 32.5 27.0 . 27.4 26.2

7 LOW  27.0, 26.4 3l.4 -26.6 . 27.0. 27.2
MONTH TYPE SAITGT SA2BAT SA3GRT SBLTDT SB2TET SB2TEB SB3TFT

8 HIGH. 29.6  30.5 38.4 29.8 30.1 29,8 32.1

8 MEAN 28.9 28.9 . 37.1 29.2 29.5 29.2 30.1

8 LOW 28.5 28.1 36.0 28.7 29.0 28.7  28.9
N MONTH TYPE SALTGT SA2BAT SA3GRT SBITDT SB2TET SB2TEB SB3TFT
T 9 HIGH 26.9 2T.4 35.8  2T.4 27.1 26.9 29.3°
N 9 MEAN 2652  26.1  34.5 26.8 2645  26.4 2649
W 9  LOW  25.8 25.3 33.3 26,2 2640 25.9 25.7
. i T . ) ' i
MONTH TYPE SALTGT SA2BAT SA3GRT SB1TOT SB2TET SB2TEB SB3TFT
10 HIGH 19.4 19:3 . 27.7° 19:8 21.2 . 19.7 - 21.7
10  MEAN 18.8 18.4 26.7 - 19.3 20.8 19.0 19.4

10 LOW 18.4 17.6 25.9 18.9 20.3 . 18.5 18.2
"MONTH TYPE SAI1TGT SA2BAT SA3GRT SB1TDT $B2TET SB2TEB S83TFT

P s . H

11 HIGH . 15.8 15.8 - 24.6 15.9 . . "16.1  18.8°

11 MEAN 15.1 14.9 23.7 15.5 . 15.3  1lb.4

11 LOW  14.7 14.2 22.9 15,1 © 14.8 14,9
MONTH TYPE SALTGT SA2BAT SA3GRT SB1TDT SB2TET SB2TEB SB3TFT
12 HIGH 12.1 12.0 15.9 . . 12.6  14.9

12 MEAN 11.3 11.2 14.8 .« . 11.9 12.7

12 LOW 10.9 13.7 11.3

10.6

1l.1

REPORT FOR 1978

MONTH=7

SD2BCT

SD3BBT SELTAT SE2INT

11.9

SB3TFB SC1TBT SC2TCT SC2TCB SD1BOT SD2BCB
28,4  28.3 29,7  29.5 28.1 . 28.1 27.7 28.8 28.1 . 29.1
27.5 27.6 28.1  27.8 27.5 27.5 27.1 2T.7 27.2_  2T.4
2608  27.1  27.0 2649 27.0 27.0 2647 26:9 - 2645 2640

MONTHzg —==-mmmmmm .

SB3TFB SC1TBT SC2TCT SC2TCB SD1BDT SLZBCT SDZBCB SD3BBT SELTAT SEZINT
30.8°  29.9 32.7 32.1  29.7 29.7 29.4  31.3 29i5 30.0
29.6 29.3. 30.5 30.0 29.2 29.1 28.8 29.9 28.7 28.5
28.7 28,9 29.0 2847 28.8 28.6 28.4  28.9 - 28,0 27.3

MONTH=9 _

SB3TFB SCITBT SC2TCT SC2TCB SD1BDT SD2BCT SD2BCB SD3BBT SELTAT. SE2INT
27.8  27.0  29u4 29.0  27.0 - 26.8 26T 28.2 26.4 2648
26.8  26.5 27.4 26.9 26.5 26.2 26.2 26.8 25.8 25.4
26.0 26.0 26.0 - 25.7 26,1 25.8 25.7 25.9. 25.2 24.2

. MONTH=10 A v

SB3TFB SCLTBT SC2TCT SC2TCB SDLBDT SD2BCT SD2BCB SD3BBT SELTAT SEZINT
2140 19.7  21.9  21.9 19.4 19.4 19.4 21.0 19.1 19.0
19.6  19.3  20.0 19.7 18.9 " 19.0 19,0 -19.5 18.5 17.9
18.7 18.8 18.8 1B.5 18.6 18.6 18.6 1B.6 17.9  16.8

MONTH=11 . :

SB3TFB SCLTBT SC2TCT SC2TCB SD1BDT SD2BCT SD2BCB SD3BBT SELTAT SEZINT
18.0  16.1 18.9 18,7 15.9 16.1 15.6 . 17.9 15.1 14.7

1644 15.7 1646  16.3  15.4 15.6 15.2  15.9 147 4.1
15.2  15.2  15.2 1449 115.0 15,2 14.T 14.9 14.3 . 13.4

MONTH=12 , _ :

SB3TFB SCLTBT SC2TCT SC2TCB SDLBDT SD2BCT SD2BCB SD3BBT SELTAT SE2INT
15.3  12.1° 15.6 15.4 12.2  12.7 12.4 15,4  12.3 9.5
13.2  11.7° 13.5 13.3 11.9 12.1 11.9 13.2 1ll.4 8.8

11.4 12.1  11.9 11.6 11.7 11.5 11.9 8-0

10.6




2.1.3

DISCHARGE CANAL MONITORING STATION

Table 2.1.3-1 summarizes the data recorded at the discharge
canal temperature monitoring station as column SA3GRT. Temperatures

from other river statioms are given for comparison (Figure 2.1.1-1

-gives station locations). Temperatures shown are monthly means of

daily highs, lows, and means in degrees'Celsius.

2.1.3-1



TABLE 2.1.3-1

JAMES RIVER TEMPERATURE DATA

VALUES ARE: MEANS OF DAILY HIGH, MEAN,’

ANNUAL REPORT FOR 1978

AND LOW VALUES

- = MONTH= 1 _ _ ‘
MONTH TYPE SALTGT SA2BAT SA3GRT SB1TDT SB2TET SB2TEB SE3TF] SB3TFB SC1TBT SC2TCT SC2TCB SDLBOT SD2BCT SD2BCB SD3BBT SELTAT SE2INT
1 HIGH .« 5.4 12.5° 2.9 3.3 . b.b 5.8 5.7 3.8 TeT 749 3.8 4.1 3.3 6a4 2.9 . 4eb
1 MEAN . 3.4 11.7 2.3 2.2 3.4 3.4 3.3 3.1 5.1 5.4 3,2 3.3 2.6 4.0 2.3 3.8
1 LOwW . . 2.3 10.8 1 1.5 2.7 1.9 1.8 2.4 - 3.4 . 3.9 2.7 2.9 2.2 2.5 1.7 ' 2.9
- MONTH=2 - ———— - =
MONTH TYPE SALTGT SA2BAT SA3GRT SB1TDT SB2TET SB2TEB SB3TFT S83TFB sciTsT 'SC2TCT SC2TCB SD1BDT SD2BCT ‘SD2BCB SD3BBT SELTAT SE2INT
2 HIGH - . 3.3 12.2 2.3 3.1 3.3 5.7 6.3 2.4 5.4 .\ 242 2.4 2.4 5.5 1.7 3.1
2 MEAN | 1.7 - 10.8 1.8 1.9 . 2.0 2.8 3.4 1.8 3.1 1.7 1.8 1.8 . 3.0 1.2 2.3
2 LowW 1.0 9.9 1.3 1.2 1.3 1.2 1.7 1.4 1.7 1.2 1.3 le4 1.8 . 0.7 1.6
MONTH=3 —~=—m—- -
> MONTH TYPE SALTGT SA2BAT SA3GRT SB1TDT SB2TET SB2TEB SBITFT SB3TFB SCITBT SC2TCT SC2TCB SDLBDT SD2BCT SD2BCB SD3BBT SELTAT SEZINT -
= 3 HIGH 12.2 8.2 = 16.5 7.0 8.2  B.l 10.5 10.1 7.5 16.6 13.6 T.4 4.6 8.8 10.1 7.1 8.6
W 3 MEAN 11.9 6.9 15.1 644  T.1 1.0 TeT 7.9 6.9 8.5  1leT. 648 4.0 842 8.1 6.2 7.3
N, 3 oW 11460 5.9 1442 5.8 6.4 6.3 6.0 6i3 6.4 . - T.l  10.5 6.3 3.4 . T8 7.0 5.6 6.2
. : s : : C. . R : Lo
- . MONTH=4 ' - =
MONTH TYPE SALTGT SA2BAT SA3GRT SBLTDT SB2TET SB2TEB SB3TET $B3TFB SC1TBT SCZTCT‘SCZTCB SDLBDT SD2BCT SD2BCB SD3BBT SELTAT SE2INT
4  HIGH '15.3 1559 2247 1448 ° 15.7 15.5 17.3. 16.8 15.4 17.6 17.1 ‘15.4 . 15.3  16.9 14.9  16.2
4 . MEAN 14¢6 147 21.5 14e2 . 15.0 1449 15.3 ~ 15.5 = 14.8 15.9  15.5 14.9 . J14.7  15.6  13.9 1448
4 . LOW  14.1  13.7 2056 13.6 14,3 14.2 14,0 14,5  14.3 14,8 - l4.4 1443 . 14,2 14.6 13.2 13.6
_____ - : MONTH=5
MONTH TYPE SALTGT SA2BAT SA3GRT SBLTDT SB2TET SB2TEB SB3TFT SB3TFB SC1TBT SC2TCT SC2TCB SD1BDT SD28CT SD2BCB SD3BBT -SELTAT SE2INT
5  HIGH. 19,0 19.6 25.6 19.3 19.3 19.2 214 19.6 19.2 211 20.5 1940 . 18,4 20.3 19.3  20.6
5 MEAN 18.4 18.4 24.3 . 1846 18.8 18.6 20.1 18.9- 18,6 19.6 19.3 18.6 . 17.9 19.4 18.4 18.9
5 LOW 18.0 17.7 23.2 18,1 . 18.2 ~ 18.2 19.2 _18.1 18.1 18.7 18.4 18.2 . 17.5 18.6 . 17.6 17.7
- - e e e e e — MONTH=6
MONTH TYPE: SALTGT SA2BAT SA3GRT SBLTDT SB2TET SB2TEB SBATFT SB3TFB SCITBT SC2TCT SC2TCB SDLBDT SD2BCT SD2BCB SD3BBT. SELTAT SE2INT
6 HIGH 26.1 26.8 . 32.9  26.1 24.8 2640 2B.l 26.6 26.2 28.1 27.7 26.1 26,5 26.1 271.0. 26.2  27.2
6 MEAN 25.5 25,5 31,5 25.5 24.3 25,5 2640 25,6 25.6 26.5 2640 25.5 25.9 25.5 25.9 25.1 25.4
6  LOW 251 25.0 23.8 25.0 25.1 25.3 25.0 25.1  25.4 - 25.0 264.2  23.9

T 2446

30.4

’ 25.1

24,8

25,0




s

VALUES ARE MEANS OF DAILY HIGH,

TABLE 2.1.3-1

JAMES RIVER TEMPERATURE DATA
) MEANy
ANNUAL REPORT FOR 1978

AND LOW VALUES
o

- —— - —— MONTH=T _ :
MONTH TYPE SALTGT SA2BAT SA3GRT SB1TDT SB2TET SB2TEB SB3TFT SB3TFB SCITBT SC2TCT SC2TCB SDLBDT SD2BCT .SDZBCB SD3BBT SELTAT SEZINT
1o . : . ' oo : : . . .
7  HIGH™ 2840 28.3 33.9 ' 27.6 . 27.8  29.9  28.4 28.3 29.7 29.5 28.1 2B.1 2T7.7 - 28.8 28B.1 . 29.1.
7  MEAN 27.4. 27.2 32.5 27.0 2704 28.2 2745 2Teb 2841 27.8 27.5 27.5 27.1 271.7 27.2. 21.4
T LOW  27.0 26,4 3le4 2646 27.0  27.2 2648 2T.1  27.0 2649 27.0 27.0 26.7 26.9 26.5 26.0
_ — 'MONTH=8 :
MONTH TYPE SALTGT SA2BAT SA3GRT SB1TDT SB2TET SB2TEB SB3TFT SBATFB SCLTBT SC2TCT SC2TCB SO18DT SD2BCT SD28CB SD3BBT SEL1TAT SE2INT
8 _ HIGH 29.6 30.5 38.4 29.8 30.1 ~ 29.8 32.1 30.8 29.9 32,7 32.1  29.7 29.7 294 31.3 29.5 30.0
B MEAN 2B.9 2B8.9 . 37.1 29.2 29.5 29.2 30.1 29.6 29.3 30.58 30.0 29.2 29.1 2B.8 29.9 .28.7 28.5
8 LOW = 28.5. 28.1 36.0  28.7 ~29.0 28.7 28.9 28.7 28.9 - 29.0 2B.7 28.8 28.6 28.4 2B.9. 28.0 27.3.
- , —— ————— e e MONTH=9
POMONTH TYPE SALTGT SA2BAT SA3GRT SBLTDT SB2TET SB2TEB SB3TFT SB3TFB SCLTBT SC2TCT SC2TCB SO1BDT SL2BCT SD2BCB SD3BBT SELTAT SE2INT
T 9 HIGH 26.9 27.4 35.8 27.4 27.1 2649  29.3" 27.8 27.0 29.4 29.0 27.0 2648 26.7 28.2 26.4 - 26.8
W9 MEAN 2642  26el  34.5 2648 26.5 2644 26.9 2648 2645 2T.h  26.9  26.5 2602 20.2 26.8 25.8 25.4
W 9 LOW  25.8 25.3 33.3  26.2 26.0 25.9 25.7 26.0 26,0 26.0 25.7 26.1 25.8 25.7 25.9 25.2 24.2
———— - ———— MONTH=10
MONTH TYPE SAlTGT_SAZBAf SA3GRT SBLTDT SB2TET SB2TEB SB3TFT SB3TFB SC1TBT SC2TCT SC2TCB SD1BDT SD2BCT SD2BCB SD3BET SELTAT SE2INT
10 HIGH 19.4 193 27.7 19.8 21.2  19.7 21.7 21.0 19.7 21,9 21.9 19.4 19.4 19.4 21,0 19.1 - 19.0
10  MEAN 18,8 18.4 26.7 - 19.3 20.8 19,0 19.4 19.6 19.3 20,0 19.7 18.9 ~ 19.0 19.0 19.5 18.5 17.9
10 LOW. 18.4 17.6 25.9 18.9 20.3 - 18.5 18,2 18,7 18,8 18.8 18.5 18.6 18.6 18.6 18.6 17.9 16.8
e MONTH=11
MONTH TYPE SALTGT SA2BAT SA3GRT SB1TDT $B2TET SB2TEB SB3TFT SB3TFB SCITBT SC2TCT SC2TCB SD1BDT SD2BCY SD2BCB SD3BBT SELTAT SE2INT
11 HIGH 15.8 15.8 24.6  15.9 . 16.1 18.8 18,0 16.1 18.9 18.7 15.9 16.1 15.6 17.9 15.1 14.7
11 MEAN 15.1 14.9 23.7 15.5 . 15.3 1644 16,4 15,7 16.6 16.3 15,4 -15.6 15,2 15.9 14.7 1l4.l
11 LoW  14.7  14.2  22.9  15.1 : 1448  14.9 15.2 15.2 ° 15.2 14.9 15.0 - 15.2 . 14.7 14.9 14.3 13.4
- ——————————— MONTH=12 ——-
MONTH TYPE SAITGT SA2BAT SA3GRT SB1TOT SB2TET SB2TES SB3TFT SB3TF8 SCITBT SC2TCT SC2TCB SD1BDT SD2BCT SD2BCB SD3BBT SELTAT SE2INT
12 HIGH 12.1 12,00 15.9 . . . 12.6 14,9  15.3 1241 1546 ° 15.4  12.2 12,7 1244 1544 ° 12.3 9.5
12 MEAN- 11.3  11.2 14.8 : 11,9 12,7 13.2 11.7 13.5 13.3 11.9 12,1 11.9 13.2 1l.4 8.8
12 LOW  10.9 10,6 13.7 11.3  11.1 11.9  1l.4  12.1 119 11.6 11.7 115 11.9 10.6 8.0




2.2 SALINITY AND TEMPERATURE SPECIAL SURVEYS

Summary |

The salinity and temperature monitoring program encompasses
the.segment of the James River Estuary which extends from the southern
shore of Jamestown Island to below the intake of the Surry Power Station.
The horizontal and vertical>salinity and temperature of this tidal seg-
‘ment is determined at monthly intervals as follows: Cruises are con-
ducted at slack before flood tide. A four (4) station transect, which
is between the intake structure and Skiffes Creek, is sampled from sur-
face to bottom at two (2) meter intervals. A second transect is made
near the upper limits of the segment, the exact location of which is
based on the salinity regime of the system. The aéproximate locations
of the sampling stations and the cruise route are shown on T.S., Figure 2.2-1.
Results -

Monthly temperature and salinity surveys were conducted at
eleven (11) sampling stations as shown in Figure 2.2-1.. Data obtained
from these surveys are summarizea in graphical form in Figures 2.2-2
through 2.2-13.
Conclusions °

The salinity in this segment of the river varied between 0
and 11.0 parts per thousand (ppt) during the reporting period. There
is no measurable difference in salinity occurring as a re;ult of the
diversion of water through the cooling system. Therefore, it is con-
cluded that the operation of the station had no significant effect on
the salinity structure of the James River.

Temperature readings taken in conjunction with the salinity

surveys are also presented. -

2.2-1




Figure 2.2-1

._ - _ ' ~ SURRY

POWER STATION

JAMESTOWN
ISLAND

L
® KA
A\ l" '4"'
1 pg” HOG
7 ISLAND

SURRY POWER
STATION

COBHAM
BAY

L ! "2 Nautical Miles

— JAMES RIVER
1000 O 1000 2000 3000 Yards

" A Sampling Stations

2,272




£=0"%

IN METERS

DEPTH

104

JANES

RIVER

JAMESTOWN  ISLAND TO SKIFFES - CREEK

......

NAUTICAL ‘MILES

8
' 0
I S
0 llf?////lo'
0 -
. b =
- [} 0_ [la]
0 > ' 0 G
0, 10 1 0 lo 10.2 A
10 o z
- 10.5 | ‘o
Flood | 'o
0) 10 | 1 |
o o T, oz ’ 0.5
0 Ebb
-
1 O
01 0 10 1 0 0.2 |
10.5
1o .
]
0 0 I 0 0.2 |
° SALINITY (ppt)
0 05 ! 5

| AT MONITORING STATIONS

JANUARY 1978




=27
L)

DEPTH IN METERS.

na

®

IO.J.

1.8 1

1.8 !

JAMES RIVER

JAMESTOWN

ISLAND TO SKIFFES CREEK

FLOOD

EBB

05 | . l-5 2

NAUTICAL MILES

-
=
c
°
13.0 Y0.8 ' N
. W
11.3 -
. .
1.2 i 1.4 )
'—
11.3
[ . .
' N
1.3

TEMPERATURE (°C)
AT MONITORING STATIONS

JANUARY 1973




TV ANA

IN METERS

DEPTH

10d

" RIVER

.~ NAUTICAL MILES

JAMES
JAMESTOWN  ISLAND TO SKIFFES CREEK
| _ .
o
o 1.6
.5
1.6
1 0.1 11,1 o3 o t2o g
1.9 ;
10.2 12.5 2.3 »
' ' 13.2 =
o 1o V0.4 Flood 1.1 (1.3 | |
1o Ebb 2.7
’ 3.5 3.1
10.1 | 0.4 1.1 o Hh7
' : § 2.7
0 | |
- : . 15,7
0.1 104 ' | 60
0 05 | 5 2 SALINITY ppi‘)

AT MONITORING STATIONS |

FEBRUARY 1978




JAMES RIVER

JAMESTOWN ISLAND TO SKIFFES CREEK

9 . - | -
0 . 12, : 2. - f ’
, | 2.5 2.0 | 8 | |
e _ | | Lo 1.1 1.5

0.
-
I
' _ R 1.1 5
21+ 0.8 Lk 11.4 . 12.8 - 1.3 °
(7! 10.9 ' ' .1 '?}’
N 33 Lo 17.1 1.5 v
o E] 1.6 : 10.8
- . FLOOD -
1 s4 0.7  ha 1.6 13.0 .3 0.8
' lg.9 ~~ = ' : _ EBB )
Z y "n.5
T 10.8
I’— 6 - 0. i.1 |]-7 : : 12.9 [
N 7 . | 1.2 0.8
W 0. _
a 9
[ I
1 L | . 0.8
81 .7 1.1 11.8 2.9 0.8
1.8 ' .
. ) : ‘v o
o os 1 s 2 TEMPERATURE (°C)

FEBRUARY 1978

0! ; T — AT MONITORING STATIONS




IN

DEPTH

METERS

»

0.4

0.4

0.4

JAMES RIVER
JAMESTOWN ISLAND TO SKIFFES CREEK
1
. ’ ' .
I 2.4
10.5 1.9 3~ .
. 1.9
1 .
7 3 2.8
o5 RN 12,1 130
1 0.4 2.9
- 12.2 13.2
0.4 0.5 Flood 1. 12.2 20
Lo Ebb 8.3
2.7 ‘5.0
[}
10. 4 10.5 ; \ 2.3
4 1. 2.2
0.5 ° ) f.3
. 0.4 1.5 |
| '3.7
10.7 4.5
1.8
ol o o5 | 5 SALINITY (ppt)

LLLLLL i

g-z*Z 24nbi4

- NAUTICAL MILES

AT MONITORING STATIONS

MARCH 1978




8-2'C

»

DEPTH IN METERS
()

loJ.

2.71

2,71

JAMES RIVER

JAMESTOWN

ISLAND TO SKIFFES CREEK

9/////

5.2-'.

V3.4

5.2

13.3

12.9

13.1

12.5

2.5

[-Z*7 @anb1y4

2.7 'lg/'z 7 - 13.2
13.1 3-5
13,0 - 1 3.3 ''4.5 13.2 .
12.8 ' - l2.9
- 13.5
5. 3.2 FLOOD Vb 13,2
2.8 EBB '2.6
3.6
2.9 1 3.3 Vb5 '3,
' 2.6
2.7
2.9 ,
13,2 4.8
k.9
2.9

0

0 ;5. | -5 2

NAUTICAL MILES

TEMPERATURE (°C)
AT MONITORING STATIONS

MARCH 1978




METERS
‘=

IN

DEPTH

104

JAMES  RIVER

JAMESTOWN  ISLAND TO SKIFFES CREEKv

T
V4
o
, 0 =
0, l0 1 0 10 ‘o *o lg
o | | ' | ;:
01 ) ' I o | Flood o e o '-"0
10. . 0 | “Ebb 'IO ' .
, . »'0
0, 10 } 0 - o 10
0 by
450
01 0 } 0 0 0
0 0 - | o
: o os 1 s 2 | SALINITY (ppt)
 NAUTICAL MILES ~ | AT MONITORING STATIONS

APRIL 1978 .




0l-7°2

IN METERS

DEPTH

|0L“

JAMES RIVER

JAMESTOWN  ISLAND TO SKIFFES

APRIL 1978

CREEK |
-
14,7
14.3 '
13.8'10. 13.9 -
4.0 e
113.8 A 14:6
_ : "14.2
13.9 I 13.8 ' 13.8 1161 b 4 | _ .
' 13.8 | 15-0 : 2
L 115.0 14.5 a
: _ 13.8 ‘ o 114.3 e
3.4 1138 V13.8 ‘Eé—o?c—)?’ '15.0 14,3 k.9 &
113.6 EBB ' .
15.0 4.5
- ' "14.2
T 13.7 ' 13.8 113.8. ' 15.0 14,3
| 13.7 : 4.8
13.8 ' . Yy.2
13.8 113.8 4.9 14.2
138 B TEMPERATURE (°C)
0 05 ! I'5 2 - -
13.8  NAUTICAL MILES

AT MONITORING STATIONS




[l=Z2Z

IN- METERS

DEPTH

104

JAMES RIVER

JAMESTOWN ISLAND TO SKIFFES CREEK

////

0 " 10.1
0, 10 ' o 0 | o ‘0 "o &E:
' | 0 :
o a0 1 0.1 N
o' "o o Flood o o ‘o lq e
o | Ebb | | 0 ‘o |
_ . ‘o
0’ 'o o o 1o 1o
| "
0
0 0 1o 0 lg
0 o os 1 e 2 | SALINITY (ppt)
 NAUTICAL MILES | | AT MONITORING STATIONS

0 MAY 1978 .




L2t

o

e

IN METERS

DEPTH

i

JAMES RIVER

JAMESTOWN ISLAND TO SKIFFES CREEK

- A -
' |
'BMS ////// th-b
1 Q///4 T .6 1h.1
14500 14.5 14,4 '16.2 L. 6 3
m( 4 14.7 |
1y 5.3 4.3
: "14.1 n
14,3 V14,3 114.3 t15.0 114.5 : . =
o
ny. k4 : Y145 , a
, . , ,
b1h.h 115.2 o 14,4 z
1141 :
4.2 1143 14,1 FLOOD 114.5 b b =
hy.2 T R | |
' 15.0 "4 4
) , 113.9
14,2 I 14.2 I 14.1 V14,2 (14,6
' bk h
14.2
' '13.9
14,3 14,3 14,2 14,1 13.9
14,2 14.1 .
0 0-5. ] 15 2 TEM PERATURE (°C)
U T N | 1 " 3

NAUTICAL MILES

AT MONITORING STATIONS

MAY 1978




O,

n

£1-7:7
IN°- METERS
+

DEPTH

10

- JAMES  RIVER

JAMESTOWN ISLAND TO SKIFFES CREEK -

10
1 0

1 0
'o

10
0

0

0

, .
N
o 0.5
A0.5
lo.5
- 10.8
10.1 0.4 10.4 - u_;“
[} _ c
0.8 3
0.1 10.8 1.0 N
R N
. . X : 1
10.1 Flood 10.4 (0.4 1.5 N
Ebb ’ '0.8
' 0.8 : 1.1
o1 . 0.4 - '1.8
10.8
121
10.1 ' 0.4 2.1
0.1 . ' 0.4 .
o o5 1 s 2 SALINITY (ppt)

.« NAUTICAL MILES

‘AT MONITGRING S

JUNE 1978

TATIONS




l=Z°Z

IN METERS

DEPTH

lOJ'

JAMES RIVER

JAMESTOWN

ISLAND TO SKIFFES CREEK

e R

9
264||O 26. 4 126.6 '25.8
1 25.1 26.2 25:2
\ 124, 4 ©
24,5 | 124.9 124.8 25.5 25,2 S
]
24.3 o
b6 1252 1245 N
I 25.0 ° , o
24 . | 1 24.9 124.8 FLOOD 125.0 25.2 2h. 4
. . 1241 |
bk.6 EBB k. 5
' 25.0
1242
24 .4 124.8 124.8 125.0 -
. .
2l 5 24,1
1251
24 4 ) 24.7 1248 25.0 2h.2
24.8 25.0 -
. . TEMPERATURE (°C)
0 05 I I'5 2 .
o e AT MONITORING STATIONS

JUNE 1978




A

IN METERS

DEPTH

Oy

$

10.

0.9

1.

1

1.

o1

1

JAMES

JAMESTOWN

RIVER

ISLAND TO SKIFFES CREEK

12.0

12.0

2.7
1 1.8 Flood . 12.8
Ebb '
1-1.8 |28
11.8 3.1
1.8 }
0o 05 | 15 2

- NAUTICAL MILES

R
: ' M
4.0 h.7 [‘x:::—
Ill 7 8
' N
ll{ 6 4-7 ;\I’
' —_
(b2 b8 =
.7 '
b6 .
' - '
b2 . h.9
.8
5. 6

SALINITY (ppt)
AT MONITORING STATIONS

JULY 1978




JAMES RIVER
JAMESTOWN ISLAND TO SKIFFES CREEK
g/ / /
Or 2.1 'lo_~""25.9
76.1
26,4 |
21 26.1! 126.1 ' 26.2 '26.7 =
o 26,1 5
l|'|_.J 1 26.4 :
N 241 620 w6 125.9 ,f-LEO%_DF ! 26.8 126.4 &
Ff g ‘ EBB | | ' 26.2 i
2 ! - | | 26.6 |
T 126.2
- 6T 26.21 126.0 1 26.2 - 126.8 126.5
S_J . - ' 26.1
a 26.2
426.3
81 26.2, 26.0 1 26.2 26.5 26.2 9.2
26.0 2 s 2 TEMPERATURE (°C)
10+ | NAUTICAL MILES AT MONITORING STATIONS -
JULY 1978




[l oz

s>

Os
2L

o

x

UJ .

i

= 41 0.1

=

I 1

- 6 0.2

a.

18]

(&)
81 0.2
104

ke
w

JAMES

JAMESTOWN  ISLAND TO SKIFFES

RIVER

0.3
10.5
" 410.3 1 0.6 Flood
10.3 ' . - V - Ebb
10,3 . 1 0.6
0.3
0.3 1 0.6
(o] 05 |

" NAUTICAL MILES

Reading was taken twice for verification.

|
2' 1.8
1.8
2.0
- o -
1.7 1.8 €
c
' : )
]'7, N
Vol : V2.2 N
] o
8 12,0
|
I
2.0
1]
2.1 2.2
1
1.8 2.3
2.0
V9.2

SALINITY (ppt)
AT MONITORING STATIONS

AUGUST 1978




. "t

IN METERS

0.
U

n

DEPTH

»

@

l()-..A

"JAMES RIVER

JAMESTOWN ISLAND TO SKIFFES CREEK

- NAUTICAL MILES

| R
, . : - 28.8. .
//////5 _ ' S _~N8.9 _
29.0 ') _~"28.6 129.3 '30.1 30.6 -~
| 28.8 : 4 28.9 | |
8.3 | 29.7 28.7
' ' e | R E
28.2 8.2 128.6. 129.3 128.9 - 28.7 EE
128.6 a 1 I R | >
: v ' o ! L
128.3 | 29.1 _ 28.2 - =
| '28.4 |
28,11 . 18,2 128.5. FLOOD 8.5 129.0 28
1 28.0 o EBB | '28.0
| | 29.1 T
, ' 128.3
27.71 . 28,2 128,5 . 128.6° 129.0
—_— ‘ | : ' 28.1
| o o '28.3
27,9 28.2 V28,3 28.6
0. 05 s > TEMPERATURE (°C)
[V T T N O | A 1

AT MONITORING STATIONS

AUGUST 1978




£l1=7:7

IN- METERS

DEPTH

61

10.

p—y
a

JAMES RIVER

JAMESTOWN ISLAND TO SKIFFES CREEK

IP/Z ?

2.7 -

1 12.3 ‘ 12.7 13,7
'2.1

12.7 .

I 12.4 B 112.9 _Flood 1 3.8
b Ebb

1 12.4 1 3.0 ' 1 4.0
2.1

! 2.4 1 3.0

o 05 ! l-5 2

. NAUTICAL MILES

z}

15.1

T

5.7 6.1
' 6.1
6.0
5.7 Yo g
6.l
[}
5.8 6.7
|
17.0
‘6.9
: I79

gl1-2°¢ =4nb14

SALINITY (ppt)
AT MONITORING STATIONS

SEPTEMBER 1978




0Z=Lel

JAMES RIVER

JAMESTOWN ISLAND TO SKIFFES CREEK

-~ Oy
- . : | 127.4
ol 27.1 27.4 1274 127.8 27.3 7 .
({p] ! . ' '2 2 e
o 273 L 126.8 ®
1] ' Iy 127.3 o
- 7-5 o : N
1] | g - FLOOD B 21-4 '
s 41 27.0' 127.4 b27.4 , 127.8 4273 o 3
> 127.2 . EBB” 27.3 1272 |
u ' . : e . 127.3
- 61 27.11 127.3 1 27.5 127.6 | 127.2
a . ' : 1 _
ww 1271
o) 27.2 :
‘ i
1 , - 27.1
8 27.1" 27. 4 V27.5 : 27.7
27.
| : 2 os 1 15 o TEMPERATURE (°C)
J. - ) . P N T | 1 — -
10 - Y v— AT MONITCRING STATIONS

SEPTEMBER 1978




(WAYANA

IN METERS

DEPTH

jod

SN

bk

I Y

 JAMESTOWN

JAMES

RIVER

ISLAND TO SKIFFES CREEK

.7

h.7

14.9

15.0

'y

5.1

5.6

15,5 1g.2
5.4  flood 1 6.2
' Ebb .
1 5.4 1 6.3
5y 6.7
W 0s 1 s

. NAUTICAL MILES

o
. 8.4
2
5 8.0
7.5 3
o >,
4 8.1
5.5 18.5
]
| ‘8.4 i ‘g
18.5 _ 19.4 z'
s NS
7.7 - 3.7 .l,
o
9.0
8.5 i
V1o
7.7 10.4
' 19,2
10.7
10.7

SALINITY (ppt)
AT MONITORING STATIONS

OCTOBER 1978




—t=lt

~JAMES RIVER

JAMESTOWN ISLAND TO SKIFFES CREEK

N
8 .
‘ 1.5 21.3
| 9 .6 -~ 21.h
Or 21.5 llg%/,/’?1Jh 121.6 21.5 - 51 o
1.0 | ' 4. . |
: L 51.6 | 1211
' = ~ - 121.4 -
21 21.21 21.5 121.5 '21.7 121.5 | a
5] ! ' 121.3. ‘_:‘
® 21.1 o
W 21,5 121.7 '21.1 S
= ' X
EZ—J 4+ 21.31 215 121.5 FLOOD 4516 21,5 214 ~
N . . |
- '20.8 EBB 21.7 21.2 '
T , 121.4
- 61 21.31 21.6 121.6 t21.5 121.6 o
Q. - ' Va1,
o~ 20.4 .
O °
84 ‘ . l2].5
21,3" 21.5 '21.6 S 21.7 21.5
21. - _— |
| S os 1 s 2 TEMPERATURE (°C)
1 ’ 21.5 [ S | 1 e ] ;.
10 , e AT MONITORING STATIONS

OCTOBER 1978




JAMES RIVER

$7-72

IN- METERS"

DEPTH

~ JAMESTOWN  ISLAND TO SKIFFES CREEK

|
- - 18.5
2.
.(}r — 8.2
‘5.9’
8.3 SRR ,l8.5
. '8.5 -
21 5.9 '6.8 7.9 Y a
, 8.4 <
8.5 | ‘3.3 . »
44 4.6 ! | ‘|5{2~ 15;9 Flood 1 6.9 8.1 . 110.2 g
'5.0 Ebb 9.0
e ' 9.8 v ! -
6 h.6 ! I Y 5.9 17.6 8.1 111.0
l—
81 - . 5.7 1 5.9 -
o 05 | E - SALINITY (ppf)
104 T NAUTIOAL. WILES AT MONITORING STATIONS

NOVEMBER 1973




¥Z-2'7

. o

JAMES RIVER

JAME STOWN

ISLAND TO SKIFFES CREEK .

5.1
4.5 » .
. ‘ _ : TN —
of 142, k.5 1146, 115.2 15.1 14.9 -
uj N .]‘l ’ .]ll.6> '\l)
j— Ii‘I.S '9_ - N
w FLOOD o - Y4.7
s 41 1.2 Wy 4 M14.6 = V5.4 ns.1 .
' ‘ 114.7
> "14.0 £B8 - -
— 14.7 _ '
T ' . o | BT
- 6T 14.21 hy.6 H14.6 115.6 15.2 : .
a. . -
w
Q) o
I
8r - 14.6 14,6
: (o]
0 05 | 15 > TEMPERATURE( C)
IOJ. l;L L.l -

. NAUTICAL MILES

AT MONITORING STATIONS

NOVEMBER 1978




QZ-72'7

-~ JAMES RIVER | o
JAMESTOWN = ISLAND TO SKIFFES CREEK B
| — .
.
2 -
Oy >3
3.4 :1
21 1.9 /3.0 o ‘3.8 E
w 1.0 ' 13, ) ¢
g - 13.8 a3
g 41 0.8 | 11.3 1 1.6 Flood | 1.9 ‘3.6 h v V5.7 ,
1.1 Ebb 4.0 -
= | b7 ‘-
T 61 0.9 1.3 | 1.5 2.0 3.6 | '6.7
0.. . . l'.
L 1.1 5.6
O .
. - 16.8
81 - 1.3 V1.7 2.0 2.0 - 6.9
1.3 165 o5 1 15 SALINITY (ppt)
10. T NAUTICAL WILES AT MONITORING STATIONS




. ' !

9z-7'7

DEPTH IN METERS

or

n

@

@

»

|()L'.

6.2

6.2

6.3

JAMES RIVER

JAMESTOWN ISLAND TO SKIFFES CREEK

5.3
. | | _ . |
16.3 6.3 V6.3 6.7 6.6 é’
6.2 - ' 6.6 , >
. . i N
- | e 6.8 8
. ) 1 o
- 16.3 16.3 FLOOD 1 6.4 _ 6.9 ‘ | 7.0 5
i6.3 | | EBB T |
6.9
o _ .
16.3 1 6.4 1 6.5 - 6.9 ’
' o 7.1
6.3 .
16.9
6.4 16.3 6.9
6.5 | | - - |
S os 1 s 2 | TEMPERATURE (°C)
6.2 e y—— | AT MONITORING STATIONS

DECEMBER 1978 -




2.3 FRESHWATER DISCHARGE OF THE JAMES RIVER AT RICHMOND AND HOG ISLAND

The daily freéhwater discharge of the James River and the James River
and Kanawha Canal gages at Richmond ha%e been combined and tabulated in
Table 2.3-1. The calculated freshwater flow at Hog Island is aglso tabulated
in Table 2.3-1.

The freshwater flow of the James River at Hog .Island has been calcu-
lated using the flow at Richmond and the relative drainage area of the
James River above and below Richmond to Hog Island. The area above Richmond

is 6757 square miles and the area from Richmond to Hog Island is 2760

square miles.

Therefore:
_ (6757 + 2760)
B=Ax %757
Where: B = Flow at Hog Island

A = Flow at Richﬁond

The time of flow from Richmond to Hog Island is variable, being

dependent upon the flow at Richmond.

2.3-1




 TABLE 2.3.1

FRESHWATER DISCHARGE OFTHE JAMES RIVER AT RICHMOND AND HOG ISLAND

DATE

 JANUARY

JANUARY

"J ANUARY

JANUARY

JANUARY.

J ANUARY
J ANUARY
J ANUARY

- JANUARY

J ANUARY

J ANUARY -

J ANUARY
J ANUARY
J ANUARY
J ANUARY
J ANUARY
JANUARY

- JANUARY

J ANUARY

J ANUARY

J ANUARY

. JANUARY

JANUARY

“JANUARY

J ANUARY
J ANUARY
J ANUARY

- JANUARY
JANUARY

JANUARY

' JANUARY

1,

29
3y

5y
6y
Ty

9,

10,
11,
12,

13,

14,

15?
16, )

17,
18;
19,
20,

21y
229

23,
2%y

25

269
27,
28?

29,
30,

31;

1978

1978

1978 -
1978 -

1978
1978
1978
1978

1978
1978
1978

1978
1978

1978

1978
1978

1978 -

1978

1978

1978

1978

1978
1978

1978 -

1978
1978
1978
1978
1978

1978 .
1978

JANUARY -~ DECEMBER, 1978

 JAMES RIVER
DISCHARGE AT RICHMOND

C.F.S.

6520
6370
- 6090
5560
5542
5274
5422 -
5780
23380
43980
30340

20940

14940
14922
17360
14022
11022
16880
19360 °
16360
13560
10700

8860

71720

9030
' 50920
98100
76440
27590
26372
18840

2.3- 2

CA
S JA
'DISCHARG

LCULATED .
MES RIVER

E AT HOG POINT
C'. F-S L3

9183
8972
8578

7831
7806

7428

7637
8141
32930

61945

42733

29493

21043
21017
24451

. 19750
15524

23775
27268
23043
19099
15071
12479

. 10873

12718
71719 -
138171
107663
38860
37144
- 26536




"TABLE 2.3.1 (CONT'D)

CALCULATED

_ JAMES RIVER "~ . JAMES RIVER
DATE : DISCHARGE AT RICHMOND DISCHARGE AT HOG POINT
. B . . COF.S. .. . C F S. ’
FEBRUARY 1, 1978 - 15440 ‘ 21747
FEBRUARY 2, 1978 . 13140 B .- 18507

_FEBRUARY 3; 1978 ' SRR 11040 : S 15550
FEBRUARY 4, 1978 _ 9902 - I 13947
FEBRUARY 5, 1978 o 9002 12679
FEBRUARY 63 1978 ST 71992 11256
FEBRUARY 7, 1978 .- . 7682 S ' 10820
FEBRUARY 8; 1978 ' Lo 6642 : ‘ 9355

- FEBRUARY 9, 1978 » 6352 ' 8947
FEBRUARY 10, 1978 6352 8947 .
FEBRUARY ‘11, 1978 o 6212 : - 8749
FEBRUARY 12, 1978 s 6072 o - 8552
FEBRUARY 13, 1978 . . 5942 e o 8369
FEBRUARY 14; 1978 . 5664 ' o 7978 .

" FEBRUARY 15; 1978 o - 5720 ~ 8056 %ok
FEBRUARY 16, 1978 ’ . 5580 : S ‘ 7859 *%k
FEBRUARY 17, 1978 - 5860 » ’ - 8254 %%
FEBRUARY 18, 1978 . - 5580 : .- . 7859 %%
FEBRUARY 19, 1978 , : 5720 : - - 8056 %k
FEBRUARY 20, 1978 - .. 5580 o _ ©, 7859 *%
FEBRUARY 21, 1978 - - = 4 5580 . - 7859 | kK
FEBRUARY 22; 1978 - 5720 - o . 8056 %%

. FEBRUARY 23, 1978 o , 5860 BT . 8254 Ak
FEBRUARY 24, 1978-. : © 6010 ' - 8465 | %%
FEBRUARY 25, 1978 , - 5580 ' , : 7859 %%
FEBRUARY 26; 1978 , 5720 : 8056 Aok
FEBRUARY 27, 1978 ‘ 6450 . . 9085 %ok

FEBRUARY 28, 1978 — 7230 : o 10183 %3k

" %% CALCULATION 'BASED ON JAMES' RIVER FLDN ONLY DUE TD MALFUNCTION
- OF KANAWAH CANAL ‘GAGE.




TABLE 2.3:1 (CONT'D)

CALCULATED

JAMES RIVER . - ' JAMES RIVER
DATE DISCHARGE AT RICHMOND DISCHARGE AT HOG POINT
- s S CeFeSo’ : : C.FaSe.
MARCH 1, 1978 S . 7400 o T +7 10423 0 &%
- MARCH 2, 1978 : ~ 7070 o 9958 %k
MARCH 3, 1978 T 6910 _ S 9733 *k
MARCH 4, 1978 A s 6790 © 9564 . *3k
MARCH 5, 1978 . ’ 6300 - - 8873 N
MARCH 6, 1978 . : 6160 T 8676 . *%
MARCH 7, 1978 s 5720 : : 8056 ok
MARCH 8, 1978 ' - .°5860 7 8254 *k
~MARCH 9, 1978 - . 5720 8056 - ¥%
MARCH 10, 1978 . ~ e 8980 12648 = &%
‘MARCH 11, 1978 . : 29700 - 41832 ok
MARCH 12, 1978 R - 33600 47325 ok -
~ 'MARCH 13, 1978 oo * 33000 . 46480 3%
MARCH 14, 1978 o 30300 , 42677 ok
MARCH 15, 1978 A : 35000 o ' 49296 ¥k
MARCH 16, 1978 = _ 50800 : 71550 B
" MARCH 17, 1978 -~ ~ 55200 77748 *ok
MARCH 18, 1978 : : 33600 A o 47325 - ¥%
MARCH 19, 1978 . . . = 22600 31831 %k
. MARCH 20, 1978 =~ = . 17400 _ - 24507 Aok
"MARCH 215 1978 o 15000 - - , 21127 = %%
MARCH 22, 1978 = a 13500 | L . 19014 ik
MARCH 23, 1978 : 13500 o 19014 *k
MARCH 24 1978 ‘ . 13100 o 18451 %k
MARCH 25, 1978 : 12200 . .17183 *k
MARCH 26y 1978 : 12600 . 17747 ok
MARCH 275 1978 o _ 29100 40986 ok
~ 'MARCH 28, 1978 ‘ o 57000 : ' . 80283 k.
© MARCH 29, 1978 =~ -~ =~ 52600 . - - 74086 - - ¥*%
MARCH 30, 1978 =~ =~ - 28500 @ ‘ 40141 ke

MARCH 31, 1978 = . 21000 _ : 29578 %%

*% CALCULATIDN BASED ‘ON JAMES RIVER FLOW ONLY DUE TO. MALFUNCTION
OF KANANAH CANAL GAGE.
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TABLE 2.3.1 (CONT'D)

L L "~ CALCULATED -

JAMES RIVER . JAMES RIVER
DISCHARGE AT RICHMOND ~ DISCHARGE AT HOG POINT
CeFeSe o CeF.Se '
1, 1978 : 16900 - 23803 %
2, 1978 _ ‘ 14500 ' 20423 ok
3 1978 - e 12600 g 17747 Aok
. 4y 1978 B - 11300 : 15916 . ok
55 1978 . o000 . . 14226 ok
65 1978 ' : 9550 - 13451 *%
75 1978 . , . 8610 ‘ ' 12127 %k
8y, 1978 _ 8250 - o 11620 *%
95 1978 : . 7730 10887 | ¥%
10,:1978 7230 . 10183 = %%
1ty ‘1978 - 7070 . 9958  **
12, 1978 - - - . 6600 o 9296 %
13, 1978 - ‘ . 6450 : S 9085 %
14, 1978 ' : 6160 o 8676 ok
154 1978 - © - 5860 - R 8254 %
165 1978 - - - 5720 : - 8056 .~ . ¥k
17y 1978 - - - 5430 7648 0 %%
18, 1978 - - - . 5290 - © o 7451. - *k
19, 1978 5430 - : T 7648 *%
20y 1978 - S 6600 : - 9296 ek
21, 1978 = , 6010 _ 8465  *x*
22, 1978 o 5430 S - 7648 3k
23, 1978 - - . - 5290 , . 7451 %
24, 1978 - o '~ 5150 .. : - 7254 o
25, 1978 . . 5010 » 7056 = %
26y 1978 : 6450 - ' 9085 %
275 1978 ' -37070 .- 52212
28, 1978 ‘ 66600 : 7 93804 . ¥k
.29y 1978 . - 50000 T T0424 0 ¥k

30, 1978 ' . 24800 | 134930 ad

. CALCULATION BASED ON JAMES RIVER FLDN ONLY DUE TD hALFUNCTION
OF KANAWAH - CANAL GAGE.

. | o .- o o 2-.3'-5.'




TABLE 2.3.1 (CONT'D)

CALCULATED

' JAMES RIVER ' JAMES RIVER

. DATE o DISCHARGE AT RICHMOND DISCHARGE AT HOG POINT

: s ’ ) C-F‘.S.f" - . C F S.

MAY 1, 1978. - " 17900 : ' 25212 . %

MAY 2, 1978 = : 14500 - 20423 Aok
'MAY 3, 1978 - : 12200 : : . 17183 *k

MAY 4, 1978 o © 11800 _ 16620 *k

MAY 5, 1978 . , © 29100 40986 ok

MAY 6, 1978 . : 27800 . , ‘ 39155 *ok

MAY 75 1978 - 17900 ‘ 25212 *%

MAY 8, 1978 . : 15400 _ . 21690 %%

MAY 94 1978 : : : 19400 - S 27324 *k
- MAY 10, 1978 . _ -+ 24300 : , . 34226 %%
- MAY 11, 1978 - - 22000 , 30986 . ¥*

MAY 12, 1978 o \ 16900 S 23803 *%

MAY 13, 1978 o ‘ - 14440 - ~ 20338 '

MAY 14, 1978 - : 19880 ‘ 28000

MAY 15, 1978 o . . 44180 - - . 62226

MAY 16, 1978 ) 36000 s ' 50705

MAY 17, 1978 -~ - S '~ 30100 ' o 42395

MAY 18, 1978 S - 25060 » - 35296

MAY 19, 1978 B - 21380 ‘ '30113

MAY 20, 1978 , 18420 25944

MAY 21, 1978 Co : 15500 : 21831

MAY 22, 1978 . : 13180 ' 18564 -

MAY 23, 1978 = 11480 16169

MAY 24, 1978 o 10340 . . ' 14564

MAY 25, 1978 ‘ 9610 13535

MAY 26, 1978 o : 9060 . 12761

MAY 27, 1978 . ‘ 8230 11592

MAY 28, 1978 - 71910 _ o 11141

© MAY 29, 1978 . - 7280 : . - 710254

MAY 30, 1978 - - 6850 : : 9648

MAY 31, 1978 S 6700 ) . - 9437

%% CALCULATION BASED ON JAMES RIVER FLUN ONLY DUE TO MALFUNCTiON
. OF KANAWAH CANAL GAGE. : :
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DATE

JUNE
JUNE
JUNE
JUNE
JUNE
JUNE
JUNE
JUNE
JUNE
JUNE
JUNE
JUNE
JUNE
JUNE
JUNE
JUNE

JUNE

JUNE

JUNE
JUNE
JUNE
JUNE
JUNE
JUNE
J UNE
JUNE
JUNE
JUNE
JUNE
"JUNE

17,

20y

21,
224
23,
244
25,
26+
27,
28,
29,
30,

1978
1978

1978

1978
1978
1978
1978
1978
1978
1978

1978

1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978

1978

1978

1978

TABLE 2.3.1 (CONT'D)

JAMES RIVER _
DISCHARGE AT RICHMOND-
CoF.S.

6700
6990
7300
- 7600
6990
6110
5820
5690
5422
5422
5162
4774
4644
4644
4774
4386
4156
4108
3988
4126
4792
5460
5460
5310
4404
3986
4086
5860
6390
5042

2.3- 7

CALCULATED
JAMES RIVER
DISCHARGE AT HOG POINT
C.F.S. )

9437
9845
10282
10704
9845
8606
8197
8014
7637
7637
7271
6724
6541
6541
6724
6178
5854
5786
5617
5811
6749
7690
7690
7479
6203
5614
5755
8254
5000
7102



TABLE 2.3.1 (CONT'D)

CALCULATED

- o ' : JAMES RIVER : JAMES RIVER
DATE : . . DISCHARGE AT RICHMOND DISCHARGE AT HOG POINT
' ’ - ) C C.F.SI . C.F-S. ’ .
~JULY 1, 1978 S : 4256 - 5994
JULY 2, 1978 o . 4026 : - 5671
JULY 3, 1978 - . 3688 - " 5194
JULY 4, 1978 -. o ’ 3280 S 4620
~JULY 5, 1978 R ' 3606 o o 5079
JULY 6, 1978 A 4274 _ B 6020
JULY 741978 : . 4226 . 5952 -
JULY 8,;-:1978 . . 3608 - . - 5082
JULY 9,. 1978 : 3756 . 5290
JULY 10, 1978 o . 4810 6775
JULY 11, 1978 5 4524 . 6372
JULY 12, 1978 -~ ° 3856 . 5431
JULY 13, 1978 o 3756 - 5290
JULY 145 1978 - . - 3418 ' _ 4814
“JuLYy 15, 1978 : _— 3418 » ’ 4814
JULY 16, 1978 - L 3488 : . _ 4913
JULY 17, 1978 S 3786 N : 5332
JUuLY 18, 1978 - T 4144 : 5837
- JULY 19, 1978 I 4056 5713
JULY 20, 1978 S 3826 - - : _ 5389 -
JUuLY 21, 1978 N . 3608 : o : 5082
JULY 22, 1978 . ' 3090 ) - 4352
JULY 23, 1978 o 2832 ' ' . 3989
“JULY 245 1978 C S 2692 - _ 3792
JULY 25, 1978 ' : 2812 ' 3961
JULY 26, 1978 4162 - : ' 5862
JULY 27, 1978 - 4542 ' - 6397
JULY 28, 1978 , - 3906 , e 5501
JULY 293 1978 . . . - . 3230 . - T 4549
JULY 30y 1978 - o - 3248 4575

JULY 31, 1978 3090 . 4352




TABLE 2.3.1 (CONT'D) .

CALCULATED

' ‘ JAMES RIVER - JAMES RIVER
DATE - .. .  DISCHARGE AT RICHMOND ' DISCHARGE AT HOG:POINT
' . . . T ) C.F.vsvo oo, . . C-F.S.
AUGUST 1, 1978 o 2990 o . 4211
AUGUST 2, 1978 . = = = - 3366 S L 4741
AUGUST 3, 1978 . - 4174 - L 5879
AUGUST 4, 1978 4960 ' - 6986 .
AUGUST 5, 1978 o ... 5330 , _ 7507
- AUGUST &, 1978 ' 5730 - ‘ ' 8071
 AUGUST 7, 1978 RO 5580 . . } . 7859
- AUGUST 8, 1978 . S 4792 ' : 6749
AUGUST 9, 1978 - . 5200 . . S 7324
AUGUST 10, 1978 - . 5180 S 7296
AUGUST 11, 1978 Lo 4644 . ; 6541
AUGUST 12; 1978 = - - 6000 : S 8451
CAUGUST 13, 1978 . ©. - 5560 _ 7831
AUGUST 14, 1978 o ' 4792 : : 6749
AUGUST 15, 1978 : : 4626 - 6516 - :
AUGUST 16, 1978 -~ . 4120 @ - - 5803 %
~ AUGUST 17, 1978 - 4370 : 6155 = %%
“AUGUST 18, 1978° ~ - . 4184 : 5893 ‘
AUGUST 19, 1978 3568 . : . 5025
AUGUST 20, 1978 L 3280 - ' 4620
"AUGUST 21, 1978 = - 2632 - | 3707
AUGUST 22, 1978 * 2392 . " 3369
AUGUST 23, 1978 = : 2302 3242
" AUGUST 24; 1978 : . 2194 , " 3090
AUGUST 25, 1978 o 2122 _ ' 2989
- AUGUST 26, 1978 2422 3411
. AUGUST 27, 1978 S 2014 . 2837
AUGUST 28, 1978 R 2052 : ' 2890
AUGUST 294 1978 .. - ... . 3544 .. o 4992.
' AUGUST 30, 1978 - S - 4088 o - 5758

AUGUST 31, 1978 ' 3128 - 4406

R CALCULATION BASED ON JAMES RIVER FLOW ONLY DUE TO MALFUNCTIUN
OF KANAWAH CANAL GAGE.
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DATE

-SEPTEMBER -
SEPTEMBER’

SEPTEMBER

SEPTEMBER
SEPTEMBER .

SEPTEMBER

SEPTEMBER-
SEPTEMBER

SEPTEMBER
SEPTEMBER
SEPTEMBER

SEPTEMBER

SEPTEMBER
SEPTEMBER
SEPTEMBER
SEPTEMBER
SEPTEMBER .
SEPTEMBER
. SEPTEMBER
SEPTEMBER

. SEPTEMBER

SEPTEMBER
SEPTEMBER

| SEPTEMBER
. SEPTEMBER.

'SEPTEMBER
SEPTEMBER
SEPTEMBER

- SEPTEMBER’

SEPTEMBER

24,

26y
27y
28,

29,

30,

1978

1978

1978
1978
1978
1978
1978

;1978

1978
11978

, 1978

1978

, 1978

1978
1978

1978-

1978
1978
1978
1978

1978

1978
1978
1978
1978
1978
1978
1978

1978

1978

TABLE 2.3.1 (CONT'D)

"JAMES RIVER

DISCHARGE AT RICHMOND

CFS.

3456 .
3944
3986
3568
12990
832
832
814
1994
1924
1854
. 1814
1814
. 1814
1792
1769
1746
1724
1638
1594
1551
1551
1679 -
1852
2122
1924
1769
1656 -
1531
1451

CALCULATED
JAMES RIVER
DISCHARGE AT HOG POINT

CeFeSe

4868
5555 -
5614
5025
4211
1172
1172

1146
2808
2710
2611
2555
2555
2555
2524
2492
2459
2428
2307
2245
2185
2185
2365
2608
2989

2710
2492
2332
2156
2044

xR
LT X 3
xRk

% %K CALCULATION BASED ON KANANAH CANAL FLDW ONLY DUE TO MALFUNCTIDN
OF JAMES RIVER GAGE =~

t
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TABLE 2.3.1 (CONT'D)

) CALCULATED
JAMES RIVER JAMES RIVER

DATE DISCHARGE AT RICHMOND DISCHARGE AT.HOG POINT
CeFeSe . C.F.S.
OCTOBER 1, 1978 ' - 1471 2072
OCTOBER 2, 1978 1451 ' o 2044
OCTOBER 3, 1978 S 1351 1903
" OCTOBER 4, 1978 ' 1391 . - 1959
OCTOBER 5, 1978 ° 1415 . _ : C 1993
OCTOBER 6, 1978 1471 2072
OCTOBER 7, 1978 , 1589 2238
OCTOBER 8, 1978 2032 2862
OCTOBER 9, 1978 © 1854 o 2611
OCTOBER 10, 1978 o 1571 2213
OCTOBER 11, 1978 1476 - 2079
OCTOBER 12, 1978 : 1384 - - 1949
OCTOBER 13, 1978 - 1522 T 2144
'OCTOBER 14, 1978 ' 1471 .2072
. OCTOBER "'15, 1978 © 1471 - 2072
OCTOBER 16, 1978 . 1347 . . 1897
OCTOBER 17, 1978 . S 1459 o © 2055
OCTOBER 18, 1978 1692 , 2383
OCTOBER 195 1978 1746 2459
OCTOBER 20, 1978 1746 - 2459
OCTOBER 21, 1978 ) 1679 2365
OCTOBER 22, 1978. 1724 2428 -
OCTOBER 23, 1978 ‘ 1769 , 2492
OCTOBER 24y 1978 . 1511 2128
OCTOBER 25, 1978 ' 1471 2072
OCTOBER 26, 1978 : 1431 ) , 2016
OCTOBER 27, 1978 ’ 1471 , 2072
OCTOBER 28, 1978 1531 ’ 2156
OCTOBER 29, 1978 : S . 1511 - : 2128
OCTOBER 30, 1978 1531 ' 2156

OCTOBER 31, 1978 | 1531 2156

2.3-11



TABLE 2.3.1 (CONT*D)

CALCULATED

' _ .- . JAMES RIVER _ JAMES RIVER
DATE .. DISCHARGE AT RICHMOND  DISCHARGE AT HOG POINT
NOVEMBER 1, 1978 : 1511 S : 2128
NOVEMBER 24 1978 - 1491 2100
NOVEMBER 3, 1978 : . 1746 2459
NOVEMBER 4, 1978 L 1702 - 2397 .

" NOVEMBER 5, 1978 , 1679 - - 2365
NOVEMBER 6; 1978 ‘ 1661 2339
NQVEMBER 7, 1978 1571 - : 2213
NOVEMBER 8; 1978 ' . 1594 - - . 2245

NOVEMBER 9, 1978 =~ - = . 1724 2428
NOVEMBER 10, 1978 1724 e : 2428
NOVEMBER 115 1978 1746 2459
NOVEMBER 12, 1978 - . 1769 2492
NOVEMBER 13; 1978 - 1746 L - 2459
NOVEMBER 14, 1978 o 1702 - 2397

- NOVEMBER 15; 1978 : 1616 o ] . 2276

. NOVEMBER 16, 1978 - o 1679 : . 72365

- NOVEMBER 17, 1978 - A . 1884 o 2654
NOVEMBER 18, 1978 - ©1992 .o .- 2806
NOVEMBER 19, 1978. : 2460 - : 3465

~_ NOVEMBER 20y 1978. - 3162 4454 :

" .-NOVEMBER 21, 1978 _ 1960 - 2761 ok
NOVEMBER 22, 1978 o 1630 R ' 2296 %k
_NOVEMBER 23, 1978 . 1340 . ‘ , 1887 *k
NOVEMBER 24, 1978 : . . 1340 , : _ 1887 *ok
NOVEMBER 25, 1978 . 1250 IR 1761 . k%
NOVEMBER 26, 1978 . 1220 o - 1718 ok
NOVEMBER 27, 1978 1320 . 1859 *ok
NOVEMBER 28, 1978 E 1430 - - 2014 %
NOVEMBER 29, 1978 = . 1660 - o T 2338 - k%

NOVEMBER 30, 1978 3266 | 4600

i CALCULATION BASED ON- JAMES RIVER FLON ONLY DUE TO MALFUNCTION
’ OF KANANAH CANAL GAGE.
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 TABLE 2.3.1 (CONT'D)

CALCULATED

_ , JAMES RIVER JAMES RIVER
DATE o DISCHARGE AT RICHMOND  DISCHARGE AT HOG POINT
! . ‘ . C.F.S. . C.F.S..-

DECEMBER- I, 1978 i} 3366 : 4741
DECEMBER 2, 1978 - T 3436 ' 4840
DECEMBER 3, 1978 - - 3406 ' - 4797
DECEMBER 4, 1978 - 3348 T : 4716
DECEMBER 5, 1978 - 1 3404 o 4794
DECEMBER 6; 1978 R 4310 , : - 6071
DECEMBER 7, 1978 - 5180 7296
DECEMBER 8, 1978 S 4542 , 6397
DECEMBER 9, 1978 - . 4680 - 6592
DECEMBER 10, 1978 : 5350 7535
DECEMBER 11, 1978 ~ . 6010 - : 8465 = ¥k
DECEMBER 12, 1978 5860 = 8254 L
DECEMBER 13, 1978 .. 1560 10648 o
DECEMBER 14y 1978 - - 6230 S 8775
DECEMBER 15, 1978 . . 5292 , 6155
DECEMBER 16, 1978 - 4662 . - - 6566
DECEMBER 17, 1978 -~ 4102 . . 5778 -
'DECEMBER 18,-1978 - . = 3100 o ‘ 4366 ¥k
DECEMBER 19, 1978 . 3200 - 4507 ok
DECEMBER 20, 1978 = , 3070 . A 4324 %
DECEMBER 21, 1978 - 2970 - o © .. 4183 ¥k
DECEMBER 22, 1978 . . 3248 . . - 4575 : . S
" DECEMBER ‘234 1978 2988 . 4209 ~ ‘ |
DECEMBER 24, 1978 . 2888 o 4068
DECEMBER 25; 1978 - . 3824 5386
DECEMBER 26, 1978 e 6720 9465
'DECEMBER 27, 1978 6700 , 9437

. DECEMBER 28, 1978 ‘ 7010 - 9873
_DECEMBER- 29, 1978 . = - - - . 70100 . . . - -~ 9873
DECEMBER 305 1978 - .- 5560 . - 7831

DECEMBER 31, 1978 - 5042 S - T102

A'** CALCULATION BASED ON JAMES RIVER FLOW ONLY DUE TD MALFUNCTION
OF KANAWAH CANAL GAGE. °~ = -
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3.1

PLANKTON -
Summary
_'Water'samples for plénkton analyses are éollected,at each of

six (6) stations as indicated iﬁ;Figure 3.1-1. . Samples:are'also

collected in the intake and dischéfge canals. ' Phytoplankton samples

are taken monthly and are analyzed quantitatively in terms of sample
volume ﬁo detefmine:both the dominant genera of the community and the
chlorophylllva" conteﬁt. Zooplankton samples are analyzed quantita-
tively in terms of sample Qolumé to determine generic composition,
life history stége‘and, where possible, species. Tﬁe sampling
interval is approximate;y monthly, téking-into consideration life-~
history informafion about important species in the area which have

planktonic stages in their life histories.

Results
" The results of this survey are contained in the‘report

prepared by the Virginia Institute of Marine Science entitled

"Ecological Study of the Tidal Segment of the James River Encompassing

. Hog Point, 1978 Final Technical Report" dated'February;'1979 which is.

appended to this section as Appendix 3.0.

Conclusions

Please refer to the referenced report.

3.1-1



Figure 3.1-1
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3.2

. ATTACHED BENTHIC COMMUNITY

Summary

Fouling plates made of 125 x 75 asbestos boards are suspended

1 meter above the bottom at the instrument tower locations shown in

Figﬁre 3.1-1 and are use& éo obtain samples. Two verfical and two
horizontal plates are suspended at each indicated lpcation._ One of
eaph pair is_removed'and replaced at bimonthly inte;vals; the other
part is'left in place for one year before being removed and replaced.
The benthicfcbﬁmunities attached to the plates'are analyzed for species

composition and divérsity.

Results

The results of this survey are contained in the report prepared

by the Virginia Institute of Marine Science entitled "Ecological Study

of the Tidal Segment of the James River Encompassing Hog Point, 1978
Final Technical Report"‘dated February, 1979 which is appended to this

section as Appendix 3.0.

Conclusions

Please refer to the referenced report.

3.2-1



3.3

EPIBENTHOS

Summary

Replicate benthic grab sampleé_are collected at the stations
shown in Figure 3.1.1. Collection is7ﬁade oﬁ a quarterly basis,
except during June, Jﬁly, and August whén they are made monthly.
Population characteristics such as speéies composition, diversity, even~
ness, redundancy, and richness are determined. The data are analyzed to
detect changes in specific components of the epibénthic community

including the brackish water clam Rangia cuneata and blue crab

Callinectes sapidus.

Results

The results of this survey are contained in .the report prepared
by the Virginia Iﬁstitute of Marine Science entitled "Ecologicdl Study
of the Tidal Segment of the James River Encompassing Hog Point, 1978
Final Technical Report" daﬁed February, 1979 which is appended ﬁo this

report as Appendix 3.0.

Conclusions

. Please refer to the referenced report.



3.4.1

NEKTON-

Fisheries investigations will be reported separately as results

 from monthly surveys, ffomfspecial seine surveys, from ichthyoplankton

_entrainment study, and from thermal plume entrainment study.

MONTHLY .SURVEYS
Monthly surveys employing beach seines and otter trawls have been

conducted since May, 1970. Six years of data were analyzed and reported

in the Semiannual Operating Report, July 1, 1975 through December 31,

1975 as a éomparison of pre- and postoperative éonditions. Data through .
August, 1976 have been analyzed "and included.in~a‘£eport entitled "The
Effects of Surry Power Station Operations on Fishes of theAOligohaline
Zone, James River, Vifginia." |

Data for Januéry—Decembér, 1978 are presented as Tables 3.4.1-1

through 3.4.1-7. The cumulative account of. the number of species, diver-

. sity, eﬁenness, and richness by year by season is presented as Figure
Ve

3.4.1-1.
- In all of the cases the following formulae were used:

1 Diversity —- H' (Shannon-Wiener formula)

S
| I . . .
H = - 3 (N_l log, Ni)
i=1 N N

Evenness —— J
' J = H'/log,$
Richness — D
D = (s-1) / 1og2 N
- where
N = total number of fish_
Ni = number of fish in a sample
S = number of species

i = sample number

3.4.1-1
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TABLE 3.4.1-1-— DIVERSITY (H'), EVENESS (J), AND

RICHNESS (D): COMPOSITES BY SEASON

WINTER 1977 . . 2.4630

SPRING 1978 2.6870

SUMMER 1978  2.5593

SEINE TkAWL
B i D 4l J D
0.7414 - 1,5115. 1.9593 0.6181 0.7753"
0.6117 ' 2.1275 1.0853 0.3267 0.8309
O.SSlI" 2.0853. 1.6885 0.4049‘ 1.5298
2;0087 0.5428 1.1890

FALL ‘1978 1.9949

0.5240 - 1.2881

3.4.1-3




B A

_ DATE’

" 1+78
2-78

3-78

4~78

INTAKE

SOUTH

0.0000

1.0000

1.0842

1.5197
2.0000
0.7699 :u‘
1.5360
0.7046 -

0+4251.

0.1231

INTAKE

NORTH

0.0000

1.0949
1.2389
3.0333
0.7728

- 0.7669

2.2758

2.,0252

' 0.3912

HOG
POINT
WEST"

1.6764

1.7925

.. 0.0000

1 0.9183

2.1800

' 2.2783
1;7?91
2.4540
2.5334

00,0000

TABLE 3.4.1-2 =— DIVERSTIY (H') FOR SEINE DATE —- SURRY

'STATION

CHIPOAKES
CREEK
0.845%
1.5000
2. 1101
o;oooo

" 1.2075
1.5519
1.6620

2.5281

2.6145

1.2403

GOOSE
HILL

1.4238

1.5850

2.2359
1.6288
2.0588
1.8685

1.3585

0.0710

JAMESTOWN COLLEGE
- . ISLAND

"1.5850

1.0000

0.6988

1.0714

0.7295

0.7778
2.1877
'é.slsz
0.9792

~1.3548

CREEK

0.9183

", 1.1863
0.8842

2.2167

1.5428

2.3899 -

2.2199
1.0423

0.2352

COMPOSITE

2.2547
2.5216

2.5549

1.7297

146649 .

1.5379

2.6924 -

3.2575
1.9949

046219



SR

4=78

5-78

6-78

HOG
POINT
1.1326
1.2516

0,2543

0.1914

0.6998 -

1.4009

l.4514

2.1021°

1.7611

0.9581

TABLE 3.4.1~3 =~ DIVERSTIY (H') FOR TRAWL DATE =~ SURRY .

INTAKE

1.3713
1.2635
0.5913

0.2223

0.8707

- 241194
1,6683
22929

2.5497

2.0461

_DISCHARGE

" NORTH
1.8979
1.3288
1.5686

0.7004

1.9651

0.2833

1.2733

1.5026
" 1.4329

2.2876

" STATION

DISCHARGE DISCHARGE

MIDDLE
1.5887

1.6313
1. 4511
0.8550
1.5892
1.0978
1.2949
zfoaé7
1.6011

2.1367

SOUTH

1.4207

1.5292

0.879%6

0.4167

1.6106

1.7181

0.6951 -

1.5361

1.7015

2.5811

GDOSE

HILL

0.5917

05665
0.5700
1.5339

" 149131

2.1266
1.9691
1.5962

1.6459

"~ 0.4808

COMPOSITE
1.9681

1.6208
1.0406
0.7212
1.15?%
1.5188
1.3915
2.0550
2.0087.

1.7296




s

_l'\i.{qg

DATE

" 1-78

8-78

9-78

‘12-78 -

INTAKE
SQUTH

0.0000

1.0000

0.4194

0.7599

1.0000
0.2978

0.6615

0.7046
0.1645

0.1231

INTAKE
NORTH

0.0000

0.6908
0.7817
0.9131

0.2753

0.3834

0.6578
0.7835

0.3912

HOG
POINT
WEST"

0.8382

0.8962"

0.0000

0.9183

0.8434

0.6814

0.5613

0.7742

0.9024%

0.0000

STATION

CHIPOAKES
CREEK
0.8454
0.9464
0.9122
0.0000
0.6038
0.4896
o,s4z§
0.7610

0.8248

0.5342

GOOSE
HILL

0.7119

1.0000-

0.9630
0.5802
0.8867
026656
0.8571

0.0710

© TABLE 3+441-4 -~ EVENNESS {J) FOR SEINE DATA -- SURRY

JAMESTOWN

ISLAND

1.0000

1.0000

0.3494
0.6760
0.2301
0.2593
0.6103
0.8959
0.3785

0.6774

COLLEGE
CREEK

.0.9183

‘0.5931
0.5579
0.6673
0.5968

0.9245

0.8588

0.5212

0.2352

COMPOSITE

0.8031
0.89862
0.6710
0.6161
0.4261
0.3762
Q.7b72
0.7669
0.5240

042406



-L*qee

DATE

1-78

8~78
9-78

12~-78

HOG
POINT

0.7146

0.7897

0.2543

0.1914
0.4416
0.7005
0.5170
0.7007
0.7585

0.3413

INTAKE

0.6857
0.7972
0.3731
0.1111

0.5493

0.9128 .

0.8342

0.7643

0.9082

0.7288

DISCHARGE’

NORTH
0.8174
0.5140
0.6068
0.3016
0.7604

Ao.1417
0.4536
0.4740

0.7165

0.8149

TABLE 3.4.1-5 ~— EVENNESS (J) FOR TRAWL DATA -—- SURRY

STATION

DISCHARGE DISCHARGE

MIDOLE

0.6146
0.6311
0.5614
0.4275
0.6148
0.5489
0:.4316
0.6962
0.5703

0.7122

SOUTH

0.7104
0.5916
0.5550

 0.1794
0.8053

© 0.6646

0.2193

0.5120-

0.5672

0.8143

GOO0SE

CHILL

0.5917
0.5665
0.2850
045934
0.7401
0.9159
0.7618
0.5686
0.4758

002071

COMPOSITE

0.6560
0.5403
0.3707
0.2790
0.5859
0.4572
0.3881
0.5028
0.5428v

0.4824



B Y

‘DATE

‘1-78

-2—73
. 3-78
4-78
5-78
6-178
7-78

8-78

INTAKE

- SOUTH

1.0000

1.0000

0.8688

0.7340

 1.5000
0.8158
.0.611i
. 041800
0.5685

0.1450

INTAKE .

NORTH
1.0000

. 0.5253.

0.5405

1.9380

0.8628

0.5372

1.3466

. 0.8365

0.,2702

HOG
POINT
WEST
0.6175
1.1606
1.0000
0.6309
1.2500
0.8572

1.1288

1.6468

1.326% .

0.0000

" TABLE 3.4.1~6 —~ RICHNESS (D) FOR SEINE DATA =— SURRY

STATION

‘CHIPDAKES
" CREEK
0.2891
1.0000
1.1563
0.0000
0.8368
1.0835
0.9460
1.5639

l1.6148"

0.6483

GOOSE
HILL

0.7500
1.2619 °

" 1.4248

1.0286

1.2619

1.1894

0.3709

0.1456

JAMESTOWN COLLEGE"

ISLAND

l1l.2619

1.0000

0.6382

103509

0.5745
0.6905
1.2414
1.1433

0.5649

046000

CREEK

0.6309
0.7500
0.4628

1.4837

047417

1.2798
1.0292
0.6309

0.2127

COMPOSITE

1.0743
1.5759
- 1.8288
'p.aasi
vi;sqzal
1.4900
1.3468
2.0807
1.2881

0.5817




-1°%°'¢

" DATE

- 1-78

Zf?BA

3-78
4=78
5-78

6-78

8-78

9-78

12-78

HOG
POINT

0.3459

0.7737
0.1295
0.1966

0.4076

0.5079

1.0426

1.2221

0.6504

0.7371

© INTAKE

046309
0.3899

0.2896

0.4173

0,368§
0.8152
0.4644
‘1.2822
0.9464

0.7835

.DISCHARGE DISCHARGE DISCHARGE
. SOUTH

" NORTH

0.4990

- 0.5782

0.6837

0.5213

1.0060
0:4118
0.7168
' 1.0633
0.6727

1.1606

TABLE 3.4.1-7 —- RICHNESS (D) FOR TRAWL DATA -= SURRY

STATION
MIDDLE
0.6837
0.7087
0.7252
0.3896°
é.aasa
o.soésh
1.0153
1;0810;
0.7967

0.9354

0.5495

0.7055

0.2901
0.5456
0.7879
0.9002
Qiasao

0,9608

049314

1.3838

GOOSE

HILL®

0.3562

0.2560

0.5166

0.8333

0.9460

1.0000

0.8500

0.8992
1.0985

0.4786

 COMPOSITE

0.7687
o 0;7365
0.6#40‘
0.5168
0.8981
1.0702
1.0697
1.7214
1.1890

1.0913



" 3.4.2 POPULATION ESTIMATES

Several fish sﬁeéies inhabit the watérs‘of the Jameé River around Hbg
‘ Island at certaiﬁ stages inltheif life cycle during certain times of tﬁe year.
1In aﬁ effort to estiﬁa£e>numbers'of'fiéh ihhabiting thé éhoré zone waters
‘duriﬁg times of expecte& high populatioﬁ density‘in an area from the iﬁtake
structure to the discharge groin, three sample stations (Hog Point—West; Hog
Point-North, Hog Point—-East) were sampled (Figure 3.4.2-1). Data are reported
as Table 3.4.2-1. | |
_ in order for population estimates to approaéh total populationé of a

species within a given area in ény reliable manner, ce:tain assumptions héve to
be.made: @) Fish-ére"uﬁiformly distributed throughout the area froﬁ the
shoreline to 40 feef out from the shoreline; (25 Catch efficiency of a haul
seine is about fifty percent; and (3) Sample station habitats;_énd therefore
thé»entire_multiplicity of shoréiine habitats, afe.similarvand'equal in their
ability to attract ana support young fish.l  |

That these assumptions do not hold true, especialiy in the oligohaline
reapheslof tidal estuarieé, is shown by the high degree of variability between
andVWithin species, between and within stations, and bétween replicates of a
station. Howevef, to fuifill the réquifements of this section of the Surry
Technical Specifications, the following methodoiogy was used in an attempt to
estimate :populations.

The shoreline between the discharge and intake is about 30,000 feet
long and provideé 400 ﬁossible 75-foot sampling stations. Sample values for
‘all species have been pfojected to reflect the numbers of fish occuﬁying a

40-foot wide strip along this shore on the given sample days.

3.4.2-1



‘A fifty-foot haul seiné,héving 1/4 inch barvmesh netting was used tﬁ
.sample é_premeasﬁréd 75—foot‘stretc£ of beach. A feﬁlicafe saﬁple ﬁag taken -
within minutes of the first saﬁple.

A‘sampie consisted of:stretcﬁing the seine perpendicﬁlar'to the shdre;
hauling it 50 feet and then having the offshore man bring his end ashore in an

arc about 25 feet further along the beach as shown below.

DIRECTION OF TOW 0 | s, . SEINE BROUGHT ASHORE

N - ATONG THIS PATH

40 ft.

\
A
2

s0 £, 25 fe.
Hence, a small‘portion of the sample unit (about 8-10%) is not covered. The
. population estimates do ﬁof include an expansion for this unsampled area and
.ﬁhus should coﬁsiétently underestimate the population values by a small amount.
It should be pointed out that all of the species'sampled, within the
size ranges taken, are schooling species except for possibly spottail shiner,
golden shiner, channel catfish, and white perch. Schooling will also cause

large variances to be associated with population estimates.

3.4.2-2




Figure 3.4.2-1
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POPULATION ESTIMATES AROUND HOG POINT
STD EST IS THE STANDARD DEVIATION OF THE ESTIMATE

— SP=ALOSA AESTIVALIS - e

DATE TOTAL  SAMPLES EST STD EST  STAGE
780323 2 & - 133.3 84.328 J
780504 .1 6 66.T  66.659 4
780907 1 6 . 66.7  66.659 J
781012 1 10 66.7 51.634 o
781013 9 6 600.0  409.880 . - J

30""02-1*



STD EST IS THE STANDARD DEVIATION OF THE ESTIMATE

DATE
780421
780504
780602
780706
780727
780803
780822

A760907

781011

781012 -

781013

TOTAL

45

35

l .
4

11

13
- 19
51

52

- TABLE 3.4.2-1
‘POPULATION ESTIMATES ARCUND HOG POINT

SP=ANCHOA MITCHILLI

SAMPLES
6

6

14

10

3 '_l* «2-5

EST " STD EST

3000.2 1864.05

2333.5 . 802.78
667 66.66
266.7  168.66.
733.4  733.34
333.3 261.62

6647 66.66
866.7  578.89
542.9  349.84

12040.0 1014.47

3466 .8 2092.96

STAGE

J/7A

JZA

PL/J
J/7A
J/7A

J/7A




TABLE 3.4.2-1 .
-POPULATION ESTIMATES AROUND HOG POINT

STD EST IS THE STANDARD DEVIATION OF THE ESTIMATE

SP=ANGUILLA ROSTRATA

DATE TOTAL  SAMPLES  EST - STD EST  STAGE
780330 1 e 66.7 6646591 J
304-2'6



STD EST IS THE STANDARD DEVIATION OF THE ESTIMATE

DATE

. 780421

780504

780602

780706

780727
780803

780822

780907

- 781011

781012 -

781013

TOTAL

5

3051

12

4592

- 15

12

126

23

42

15

TABLE 3+.4.2-1
POPULATION ESTIMATES AROUND HOG POINT

SP=BREVOORTIA TYRANNUS

SAMPLES
6
6

6

14

10

) 3-l|'v12"7

EST
1533
133
203410
2800
4800
306149
1000

1000

86

480

8400

STD EST
1080
84

156618

2800 -

3207
‘302300
771

683

62

341

8320

L/7J

J/A




TABLE 3.4.2-1" . -
POPULATION ESTIMATES AROUND HOG POINT
STD EST IS THE STANDARD DEVIATION OF THE ESTIMATE

SP=CYPRINUS CARPIO —=————-

" DATE ;TDTAL SAMPLES . EST - STD EST

780330 2 . 6 133.3 84.328
780602 - 5 . 6  333.3  261.620

780907 © - 1 . 6 - 66.7 66.659

3.4, 278

STAGE

J

A




STD EST IS THE STANDARD DEVIATION OF THE ESTIMATE

@

DATE
780323
780330

780727

780803

780907

- 781011

781012

-TUTAL
3
4
3
S

18

TABLE 3.4.2-1
POPULATION ESTIMATES AROUND HOG POINT

SAMPLES

6

14

10

3.4.2-9

. SP=DOROSOMA CEPEDIANUM

EST
200.0
266;7
200.0
333.3

;20041

57.1

160.0

STD EST

200.001

84.328
200.0C1
261.620

677.252

57.143 .

160.000

STAGE
A

J/7A




TABLE 3e4.2-1
POPULATIUN ESTIMATES AROUND HOG POINT
STD EST IS THE STANDARD DEVIATION OF THE ESTIMATE

-SP=FUNDULUS DIAPHANUS - . . . ———
DATE - TDTAL SAMPLES EST STD EST. STAGE

‘780616 6 ; 6 - . 400 103.28 A

3.4.2-10



POPULATION E

TABLE 3.4.2-1
STIMATES AROUND HOG POINT.

-STD EST IS THE STANDARD DEVIATION OF THE ESTIMATE

" DATE
780323 .
1780330,ff
,73642;:"
780504
. 780602
780616

. 780706

780727

780822 .
780907
781011 -

781012

~ SP=FUNDULUS HETEROCLITUS -

TOTAL . SAMPLES  EST

.36

13

.30.“
{?;7tu
,4j
“,15A 

15

29

.82

6

..;4

1133 .4

266 .7

1000.1

1000.1

1933.4 -

866.7
 400.0
667
- 2342.9

 280.0

3y l"02~]1

© . 2000.1 -

STD EST .
946.58 -

S 747.74

'”256.67

683,13
728047

- 957.78 -

¢ 392.15
252,98

6666

. 1212.29

280.00 . .

1698,37'

STAGE

J/A'.
J)A
J/7A
J/A.

J/7A

J7A

~
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