Past, Present and Future Approaches to
Incidental Take

Revised Interim Adult Delta Smelt Salvage
Incidental Take Calculation Proposal

Adult Delta Smelt Entrainment Estimation and
Monitoring Plan
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Past: WY 2015 Incidental Take Method

3 step procedure
(1) Fit this regression model

Total Salvage .
lo 10(FMWdeex) = fo + [1 *Secchi + , * OMR + ¢

Total Salvage
FMWT Index

— 10,80 + ﬁl*SGCChi + ﬁz*OMR + c

ratio =

(2) Generate a Monte Carlo sample of the historical Secchi and
OMR values and plug sample values into the fitted regression
model to yield distribution of ratios.

(3) Use 80t percentile of ratios, 21.81, as “particular” ratio, and
multiply by 2014 FMWT index, 9, to yield IT:

IT = Ratio * FMWT Index = 21.81 * 9 = 196.
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Present: Revised Interim IT Method

4 step procedure

(1) Fit this regression model
Total Salvage

loglo( ) = :80 + ﬂl*SeCChi + ,82 * OMR + ¢

December Abundance

(2) Using historical data, estimate the joint probability distribution of
Secchi and OMR values.

(3) Generate a Monte Carlo sample of historical Secchi and OMR values
from RPA compliant subspace. Plug sample values into the fitted
regression model to yield distribution of ratios.

(4) Use 80t percentile of ratios, 0.84, as “particular” ratio, and multiply by
estimated 2015 December Abundance, ??, to yield IT:

IT = Ratio * 2015 December Abundance =0.84 * ?? = ??.
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Present: Revised Interim IT Method

(1) Fit this regression model using 11 data points:

Total Salvage ) _ ,80 + '31 * Secchi + ,BZ * OMR + ¢

December Abundance

logio (

JanFeb abundance (1000s)
60 day survival probability

a. December abundance =

2 @l Z;.nh catchp,j
b. JanFeb abundance = -}, _, Volumey * —m- from SKT survey
3 Zj volumep,

C. 60 day survival probability = median exp(-A*60) = 0.584, where lambda
is estimated from exponential decline model fitted to 20mm, Summer
Townet, FMWT, and SKT surveys data n. 4= nc jyy exp(—41.d)

d. R2 = 0.78, no outliers, influential points.
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Present: Revised Interim IT Method

(2) Using historical data, estimate the joint probability distribution of
Secchi and OMR values.

Joint density of OMR and Secchi
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Present: Revised Interim IT Method

(3) Generate a Monte Carlo sample of historical Secchi and OMR values
from RPA compliant subspace. Plug sample values into the fitted
regression model to yield distribution of ratios.
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Present: Revised Interim IT Method

(4) Use 80" percentile of ratios, 0.84, as “particular” ratio, and multiply by
estimated 2015 December Abundance, ??, to yield IT:

IT = Ratio * 2015 December Abundance = 0.84 * ?? = ??.

1 — —
2015 December Abundance = ——|wDec; + (1 — w)Dec,, |

1000 0.20
Where
_ 2 @l Z;.nh catchp,j _ _
Dec; = =)n-1 Volumey, * o , from Kodiak Trawl sample in Dec 2015
3 Y tvolumep

Dec,, = July Abundance * exp(— A * 152), from 20mm, STN, FMWT 2015

Var(Decy,)

most weight “likely” from Kodiak Trawl

" Var(Decy)+ Var(Decg) '

And

1

Yo, —_ Yo, i th i
——|wDecy + (1 —w)Decy,] . is the 20™ percentile value.
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Present: Revised Interim IT Method

Why Change?
FMWT Index is a highly variable, difficult to interpret index.

A. Highly variable because of relatively low gear efficiency (side-by-side
gear evaluations prove this)

B. Difficult to interpret: sum of 4 monthly indices

New method is using much more data, from multiple surveys: 20mm, STN,
FMWT, and SKT

Design-based abundance estimates from Kodiak Trawl volume-based
expansions of fish densities “relatively” easy to interpret and less variable
than MWT.
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Present: Revised Interim IT Method

Criticisms of New Method
Model Fitting:

Back-casting December abundance estimates based on Jan-Feb abundance
estimates “assumes” constant 60 day survival

That 60 day survival estimate is from model-based abundance estimates
from Exponential Decline model, which makes very strong assumptions.

Model Usage

Contradiction- December abundances that are applied are estimated
differently than the abundances used to fit the model.

Predicted Secchi-OMR combinations are assuming the historical relationship
(from the fitted density plot) represents future combinations.

U.S. Fish & Wildlife Service




Present: Revised Interim IT Method

“That said”

IT values are relatively similar between Revised Interim IT method and WY
2015 method (modified).

Revised Interim | Modified | Hstorea!

Water Year iy
IT approach WY 2015

approach

2002 590 (167, 1212) 4811

2003 453 (124, 929) 1109

2004 470 (131, 963) 1676

2005 359 (100, 732) 590

2006 146 (41, 209) 207

2007 211 (60, 433) 327

2008 222 (6a, a71) 223

— 2009 242 (63, 498) 184

2010 —
125 (35 764) 136

2011 =
173 (48, 361 231

2012 2487
541 153 110¢) | 2737

2013 =
150 (4, 305) 335

2014 —
149 (45, 300) 144

2015 =
97 (28,20a) 72
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Questions about Revised Interim IT?
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Future Entrainment Estimation Proposal

1. Estimate Entrainment Directly with data from new Monitoring
Program (DSEM) and a new Estimation procedure (DSEE).

2. Model relationship between Entrainment and Measures of Water
Operations and Environmental Conditions

3. Possible Management Implications: One could specify a Target
Population Growth Rate and Manage Water Operations such that
Entrainment does not lead to Growth Rate less than Target.

12
U.S. Fish & Wildlife Service




Future Entrainment Estimation Proposal
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1. Estimate Entrainment Directly with data from new Monitoring
Program (DSEM) and a new Estimation procedure (DSEE).

DSEM: semi-monthly sampling with Kodiak Trawl in Low Risk and
High Risk zones. GRTS sample location selection.

Low risk, high density stratum
Low risk, low density stratum

High risk, high density stratum
High risk, low density stratum
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Future Entrainment Estimation Proposal

1. DSEM: For each sample period estimate abundance in each zone
(same design-based approach as with SKT data)

mp
Dy

_ 2 @l catchp j
Abundance in Zone = §2h=1 Volumey, * S

volumey, j

Leads to a sequence of abundance estimates

N, Lz Nty 1.2 Nt 120 ) Nt LZ
Nt HZ N, HZ) Nty HZ) = Nep HZ
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Future Entrainment Estimation Proposal

1. DSEE: (approximate idea—Baranov-type catch equation)

A, 1z = €XP(-M) Ay 1z and A gz = eXp(—M — E) fiy_pz

* (1 —exp(—M — E)) * it nz

#Entrained=
M+E

Example: estimate Low Risk Zone abundances to be 80,000 in early December
and then 75,000 in mid-December. High Risk Zone, 20,000 then 10,000.

Low Risk High Risk
75,000 = exp(-M) 80,000 and 10,000 = exp(—M — E) 20,000

0.6286087

% (1 — exp(—0.06453852 — 0.6286087)) = 20,000 = 9069.
0.06453852+0.6286087

#Entrained =

15
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Future Entrainment Estimation Proposal

2. Model relationship between Entrainment and Measures of Water
Operations and Environmental Conditions

E(x])

#Entrained = MAEGx) (1 —exp (M + E(x])) *Nt jHZ

In(E;(xj)) = Bo + BLOMR; + B,Turbidity;

This will take a while to establish--- would get 8 data points within one year (in
theory, with semi-monthly samples and estimates).

(Would be looking at relationship between Salvage and #Entrained, to00.)
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Future Entrainment Estimation Proposal

3. Possible Management Implications: One could specify a Target
Population Growth Rate and Manage Water Operations such that
Entrainment does not lead to Growth Rate less than Target.

Begin by looking at historical growth rates, A;, defined by n; = Ay ny_4

/ 81% decline
ﬁ}E since 2002.
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Future Entrainment Estimation Proposal

3. Specify a Target Population Growth Rate:
Suppose want 20 fold increase in 10 years:

* — 12026 _
Npo17 * Npg1g * - * Npgae = 250170 = 20.
1

The geometric mean growth rate is A,= 2010 = 1.349, or a 35%
“average” annual growth rate.

Specify Ater9¢t as 1.35.

U.S. Fish & Wildlife Service
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Future Entrainment Estimation Proposal

Partition annual growth rate between Non-Entrainment Period and
Entrainment Period

Naprilt
At = —_—Aapriit =>
Naprilt-1

Npecember,t—1 Naprilt

Ay = Anon—entrain,t * Aentrain,t = ,

Naprilt—-1 MNDecember,t—1

Anon—entrain,t = ¢Dect ¢N0vt ¢Octt ¢Sept ¢Augt ¢]ult ¢]unt ¢Mayt Bt
Aentraint = ¢Aprt ¢Mart ¢Febt¢]ant

Given estimate of growth rate for Non-Entrainment Period, determine
“necessary” growth rate for Entrainment Period

target _ target _
At = A g => Anon—entrain,t * Aentrain,t = A g =>
Atarget

Aentrain,t = ‘
non—entrain,t

U.S. Fish & Wildlife Service
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Future Entrainment Estimation Proposal

Suppose At4r9¢t is 1.35, A, , is 3.2. Then need

Atarget 135
Aentrain,t = - =0.42

Anon—entrain,t 3.2

If have estimate of “natural” mortality, say 5% per semi-month, then can put
an upper bound on A, qin ¢, 10O.
0.663 = Aepiraine = 0.42

....can use Leslie matrices, with movement between zones combined and
region-specific survival, and vary entrainment mortality in a “what if” type
analysis to see which entrainment mortalities will yield A¢,¢qine = 0.42.

“Complicated but do-able”.
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Questions about Future Entrainment
Estimation Proposal?

L E -. U.S. Fish & Wildlife Service
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Technical Detalls

Leslie Matrix formulation:
[nApril,t,LZ] _ HS exp(_Mj) 1- ,0] lnDecember,t—l,LZ]
Napril,t,HZ J=1 0 exp( M; — E; ) Npecember,t—1,HZ
Natural and entrainment mortalities:

— (1 — exp(—Mj)) * Nz + Mj-\j-jEj * (1 — exp(—Mj — Ej)) * Mz

E.
e =—2

i = ME * (1 — exp(—Mj — Ej)) * Nj gz

Where the abundances for semi- monthly period | are:

=[5 o -gll 5 1]

22
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Technical Detalls

The total abundance in April , which can be written as
Naprive = [I7=1 exp(=M;) (1= p;) + ¥ | * Npecember,1z + M=y exp(—M; — E;)
* nDecember,HZ

Then plug 14y, INto the numerator of Ay trgint

A . NAprilt
entrain,t —

Npecember,t—1

And see if goal will be met. Then upper bound on entrainment is set by ¢; ,

E.
ej = M,-+]E,- * (1 —exp(—M; — Ej)) * Mgz

23
U.S. Fish & Wildlife Service




	Past, Present and Future Approaches to Incidental Take
	Past: WY 2015 Incidental Take Method
	Present: Revised Interim IT Method
	Present: Revised Interim IT Method
	Present: Revised Interim IT Method
	Present: Revised Interim IT Method
	Present: Revised Interim IT Method
	Present: Revised Interim IT Method
	Present: Revised Interim IT Method
	Present: Revised Interim IT Method
	Questions about Revised Interim IT?
	Future Entrainment Estimation Proposal
	Future Entrainment Estimation Proposal
	Future Entrainment Estimation Proposal
	Future Entrainment Estimation Proposal
	Future Entrainment Estimation Proposal
	Future Entrainment Estimation Proposal
	Future Entrainment Estimation Proposal
	Future Entrainment Estimation Proposal
	Future Entrainment Estimation Proposal
	Questions about Future Entrainment Estimation Proposal?
	Technical Details
	Technical Details

