§ 316(b) Case Studies, Part F: Brayton Point Appendix F1: Life History Parameter Values

Appendix F1: Life History Parameter
Values Used to Evaluate I&E

Thetables in this appendix present the life history parameter values used by EPA to calculate age 1 equivalents, fishery
yields, and production foregone from | & E data for the Brayton Point facility. Life history data were primarily obtained from
the Brayton Point Permit Renewal Application reviewed by the Brayton Point Technical Advisory Committee (PG&E
National Energy Group, Appendix F, 1999c¢). If not available in the Permit Renewal Application, the data were compiled
from avariety of other sources, with afocus on obtaining data on local stocks whenever possible. The fishing mortality rates
recommended for stock rebuilding were used, when available. These rates were obtained from the Northeast Fishery Science
Center (NOAA, 2001c).

Table F1-1: Alewife Species Parameters
Natural Mortality? Fishing Mortality? Fraction Vulnerable Weight

Stage Name (perstage) | (perstag) i toFishery® i (b
Eggs 0.544 0 0 | 0.000022°
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@ PG&E National Energy Group, 2001.
® Not acommercial or recreational species, thus no fishing mortality.
¢ Assumed based on datain PG& E National Energy Group (2001).
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Table F1-2: Atlantic Menhaden Species Parameters

Natural MortaJityaE Fishing Mortality? Fraction Vulnerable Weight
(per stage) (per stage) to Fishery® (Ib)

0.000022°

Stage Name

b Commercial species. Fraction vulnerable assumed.
¢ Assumed based on datain PG& E National Energy Group (2001).

Table F1-3: American Sand Lance Species Parameters

Natural Mortality? Fishing M ortality® Fraction Vulnerable Weight
(per stage) (per stage) to Fishery® (Ib)

0.000022°

Stage Name

0.0333*

0 0

® Not acommercial or recreational species, thus no fishing mortality.
¢ Assumed based on datain PG& E National Energy Group (2001).

App. F1-2



§ 316(b) Case Studies, Part F: Brayton Point Appendix F1: Life History Parameter Values

Table F1-4: Atlantic Silverside Species Parameters
Natural Mortality? Fishing Mortality? Fraction Vulnerable Weight

SELINENTS (per stage) (per stage) to Fishery® (Ib)
Eggs 141 0 0 | 0.000022°
Lavae o 581 [ o [ 0 i 000022
Juvenilel o 263 [ o [ 0 i 0004"
Agel+ o 3 [ o [ 0o i 00205
Age2+ o 691 [ o [ 0 i 0034%
@ PG&E National Energy Group, 2001.

® Not acommercial or recreational species, thus no fishing mortality.
¢ Assumed based on datain PG& E National Energy Group (2001).

Table F1-5: Bay Anchovy Species Parameters
Natural Mortality? Fishing Mortality® : Fraction Vulnerable Weight

Stage Name (perstage) | (perstag) i toFishery® i (b
Eggs 11 0 0 | 0.000022°
Lavae o 719 R o [ 0o i 00002
Juvenilel A 209 R o [ 0o | oo00104
Agel+ AT R o [ o i o003
Age2+ AT R o A o | o000765°
Aged+ - o o N 0o 001260
@ PG&E National Energy Group, 2001.
® Not acommercial or recreational species, thus no fishing mortality.
¢ Assumed based on datain PG& E National Energy Group (2001).
Table F1-6: Butterfish Species Parameters
Stage Name Natural Mortality Fishing Mortality® Fraction }/ulnegable Weigtn
(per stage) : (per stage) : to Fishery! f (Ib)
Eggs 2.3 0 0 :  0.000000002°
Lavee [ 7560 o o o o i 0000002
Agel+ [ 08 o 16 o o5 i 00272
Age2+ [ 08 o 16 T 0.0986"
Aged+ i 08 o 16 S T B ooah

equation: (natural mortality) = -LN(survival) - (fishing mortality).

b Calculated from extrapolated survival using the using the equation: (natural mortality) = -LN(survival) - (fishing mortality).
¢ NOAA, 2001b.

4 NOAA, 2001b. F,, for Gulf of Maine - Middle Atlantic.

¢ Commercial species. Fraction vulnerable assumed.

! Weight calculated from length using the formula: (4.0x10°6)* Length(mm)32® = weight(g) (Froese and Pauly, 2001).

9 Length from Able and Fahay (1998).

" Length from Scott and Scott (1988). Eastern United States.
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Table F1-7: Hogchoker Species Parameters

Natural Mortality? Fishing M ortality® Fraction Vulnerable Weight
(per stage) (per stage) to Fishery® (Ib)

Stage Name

0 0
................................... b
................................... b
................................... b
................................... b
................................... b
................................... T e R

o
o

® Not acommercial or recreational species, thus no fishing mortality.
¢ Assumed based on datain PG& E National Energy Group (2001).

Table F1-8: Rainbow Smelt Species Parameters

Natural Mortality? Fishing Mortality® Fraction Vulnerable Weight
(per stage) (per stage) to Fishery* (Ib)

Eggs 4.44 0 0 | 0.00022°

Stage Name

................................... R

................................... R

b Stone & Webster Engineering Corporation, 1977.
¢ Commercial species. Fraction vulnerable assumed.
4 Assumed based on datain PG& E National Energy Group (2001).
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Table F1-9: Scup Species Parameters

Natural Mortality? Fishing M ortality® Fraction Vulnerable Weight
(per stage) (per stage) to Fishery® (Ib)

Stage Name

Age 11+ : 0.383 0.14

[EnY
N
N
@

@ PG&E National Energy Group, 2001.
® NOAA, 2001c. F,, for Southern New England - Middle Atlantic.
¢ Assumed based on datain PG& E National Energy Group (2001).

Table F1-10: Seaboard Goby Species Parameters
Natural Mortality® Fishing Mortality? Fraction Vulnerable : Weight

Stage Name (perstage) | (perstag) i toFishery* i (b
Eggs 0.288 0 0 | 0.000022"
Lavee o 400 [ o R 0 i 000022
Owvenilel AT S [ o R 0 i 0000485
Agel+ o 255 [ o [ 1 000205t

@ PG&E National Energy Group, 2001.
b Assumed based on datain PG& E National Energy Group (2001).
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Table F1-11: Silver Hake Species Parameters

SEvElETTS ENaturaJ Mortality (perg Fishing Mortality® Fraction Vulnerable Weigtn
: stage) i (per stage) i to Fishery® i (Ib)

Eggs . 1.22° 0 0 i 0.000000006
Lavee ¢ 108 i 0 i 0 i 00003
Agelr 2 o o T S o X H
Age2+ : o

Age3+ 03¢ i 03 i 05 i oso4
Aged+ s - o ¥ e S 1077 I
Age5+ i 03 i 039 i 1 i 218
Age6+ i 03 i 039 i 1 i@
Age7+ i ose i T To3g iU TR T 408
Age8+ i 03 i 039 i 1 i 53
Age9+ i 03 i 039 i 1 & 68h
Agel0o+ i ose i To3g iR TTgma
Agell+ i 03 i 039 i 1 i 104
Agelz+ i ose i To3g iR T qpae T

2 Sailaet al., 1997. Red hake.

b Calculated from extrapolated survival using the using the equation: (natural mortality) = -LN(survival) - (fishing mortality).
¢ Froese and Pauly, 2001.

4 NOAA, 2001c. F,, for southern stock.

¢ Commercial species. Fraction vulnerable assumed.

f Weight calculated from length using the formula: (3.79x10°6)* Length(mm)3” = weight(g) (Froese and Pauly, 2001).

9 Length from Scott and Scott (1988).

" Length assumed based on Scott and Scott (1988).

Table F1-12: Striped Killifish Species Parameters
! Natural Mortality i FishingMortality i Fraction Vulnerable i  Weight
(per stage) (per stage) to Fishery* (Ib)
Eggs 2.3 0 0 i 0.0000009°

Stage Name

o
O
=
[6)]
toe]

: 0.777° 0 :
@ Caculated from survival for Atlantic silverside (Stone & Webster Engineering Corporation, 1977) using the
using the equation: (natural mortality) = -LN(survival) - (fishing mortality).

b Calculated from survival for mummichog (Meredith and Lotrich, 1979) using the using the equation:
(natural mortality) = -LN(survival) - (fishing mortality).

¢ Not acommercia or recreational species, thus no fishing mortality.

4 Weight calculated from length using the formula: (2.6x10%)* Length(mm)?% = weight(g) (Carlander, 1969).
¢ Length from Able and Fahay (1998).

' Length from Carlander (1969).
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Table F1-13: Tautog Species Parameters

Natural Mortality? Fishing M ortality® Fraction Vulnerable
(per stage) (per stage) to Fishery®

Stage Name

1

® Atlantic States Marine Fisheries Commission, 2000h. Fiyg.
¢ Commercial and recreational species. Fraction vulnerable assumed.
4 Assumed based on datain PG& E National Energy Group (2001).
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Table F1-14: Threespine Stickleback Species Parameters
Natural Mortality? Fishing Mortality? Fraction Vulnerable Weight

SEGRNELS (per stage) (per stage) to Fishery® (Ib)

Eggs 0.288 0 0 i 0.00022°
Lavee o 212 [ o R o oo
Jwenilel AT [ o R o T o00s7
Agel+ VTR [ o R o 000017
Age2+ YT R [ o R o Toonze
Age3+ YT R [ o R o Toone

@ PG&E National Energy Group, 2001.
® Not acommercial or recreational species, thus no fishing mortality.
¢ Assumed based on datain PG& E National Energy Group (2001).

Table F1-15: Weakfish Species Parameters

Natural Mortality? Fishing M ortality® Fraction Vulnerable Weight
(per stage) (per stage) to Fishery? (1b)
’ ’ ¢ 0.000022°

Stage Name

[EnY

2 PSEG, 1999c.
b Atlantic States Marine Fisheries Commission, 2000d. Management goal.
¢ Assumed based on datain PSEG (1999c).
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Table F1-16: White Perch Species Parameters

Stage Name Natural Mortality? Fishing Mortality? Fraction Vulnerable Weight
d (perstage) | (perstag) i toFishery® i (b

b Commercial and recreational species. Fraction vulnerable assumed.
¢ Assumed based on datain PG& E National Energy Group (2001).

Table F1-17: Windowpane Species Parameters

Natural Mortality? Fishing M ortality® Fraction Vulnerable Weight
(per stage) (per stage) to Fishery* (Ib)

Stage Name

Age 10+ 0.42 1.6 1 1.19°

@ PG&E National Energy Group, 2001.

® NOAA, 2001c. F, for Southern New England - Middle Atlantic.
¢ USGen New England, 2001.

4 Assumed based on datain PG& E National Energy Group (2001).
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Table F1-18: Winter Flounder Species Parameters

Natural Mortality? Fishing M ortality® Fraction Vulnerable
(per stage) (per stage) to Fishery®

Stage Name

2 PG&E Nationa Energy Group, 2001.

® NOAA, 2001c. Fiy for Southern New England - Middle Atlantic.
¢ Colarusso, 2000.

4 Assumed based on datain PG& E National Energy Group (2001).
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