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User’s Guide: Decision Solutions Model for
Water Acquisition

The Decision Solutions Model (DSM) is a multi-discipline, decision support model designed to assess water acquisition
opportunities using qualitative and quantitative data. It integrates costs, local economic impacts, biological impacts, potential for
scientific study, and water transfer implementability into the decision making process. It was created for the U.S. Fish and Wildlife
Service (FWS) to assist in making transparent and defensible water acquisition decisions. The model was designed in collaboration
with federal and state resource agencies, including the FWS, Anadromous Fish Restoration Program (AFRP) , U.S. Bureau of
Reclamation (Reclamation), and California Department of Fish and Game (CDFG), and stakeholders, including the Central Valley
Project Water Association, The Bay Institute, Trust for Public Land, and Western Area Power Administration.

Background

The Central Valley Project Improvement Act (CVPIA) amended the management of the Central Valley Project (CVP) to place
fish and wildlife protection, restoration, and enhancement on equal priority with agricultural, municipal and industrial (M&l), and
hydroelectric generational uses of water. The CVPIA mandates in Section 3406(b)(1) that the Interior at least double the population
of anadromous fishes in Central Valley streams and rivers and provide supplemental water to wildlife refuges in California.

Section 3406(b)(2) dedicates and mandates the management of 800,000 acre-feet (AF) of CVP water annually for the primary
purpose of implementing fish, wildlife, and habitat restoration projects and measures. Section 3406(b)(3) directs the Interior to
develop and implement a water acquisition program that helps meet the environmental goals of the CVPIA.

In response to CVPIA mandates, The Water Acquisition Program (WAP), a joint effort between Reclamation and FWS, was
created to acquire water supplies for protecting, restoring, and enhancing fish and wildlife populations. The WAP supports the
AFRP, which was developed to make all reasonable efforts to double the natural production of anadromous fishes in Central Valley
streams and rivers. The drainages included in this effort are Clear, Cow, Cottonwood, Battle, Antelope, Mill, Deer, Big Chico, and
Butte creeks; and Feather, Yuba, Bear, Cosumnes, Mokelumne, Calaveras, Stanislaus, Tuolumne, and Merced rivers. All 18 drainages
are modeled in the DSM, however hydrologic modeling and Chinook escapement data are missing for some drainages. Drainages
were excluded in ECOSIM (a hydrologic simulation model of all major streams and rivers tributary to the Sacramento-San Joaquin
Delta) because they are missing flow targets or do not have good acquisition opportunities. Escapement data are missing because
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monitoring programs are not funded and in place for some drainages. Table 1 summarizes any hydrologic modeling or data gaps
for each drainage. The following drainages are not limited by missing information: Mill, Deer, and Butte creeks and Feather, Yuba,
Mokelumne, Stanislaus, Tuolumne, and Merced rivers. When flow targets are established and escapement monitoring becomes
available for a drainage, the new data may be added to the DSM simply by updating the Microsoft Excel input data files.

TABLE 1
Availability of Hydrologic Modeling and Chinook Escapement Data

ECOSIM GrandTab Escapement Data

Drainage Modeled Data Available
Clear Creek No Assumed resolved under (b)(2) Yes
Cow Creek Yes No No monitoring program on drainage
Cottonwood Creek No No established flow targets No No monitoring program on drainage
Battle Creek No No established flow targets Yes
Antelope Creek Yes No No monitoring program on drainage
Mill Creek Yes Yes
Deer Creek Yes Yes
Big Chico Creek No No established flow targets No No monitoring program on drainage
Butte Creek Yes Yes
Feather River Yes Yes
Yuba River Yes Yes
Bear River No No established flow targets; little acquisition potential No No monitoring program on drainage
Cosumnes River No No established flow targets; little acquisition potential No No monitoring program on drainage
Mokelumne River Yes Yes
Calaveras River No No established flow targets; little acquisition potential No Winter run data is unsubstantiated
Stanislaus River Yes
Tuolumne River Yes
Merced River Yes
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The Purpose of the User’s Manual

The purpose of the DSM manual is to provide an overview of the water acquisition process and focus on the mechanics
of updating data, inputting data, and running and interpreting results from the DSM. Results from the DSM are potential water
acquisitions ranked in terms of benefit to anadromous fish. The rankings are based on a set of predetermined policies, criteria, and
scoring guidelines. The DSM is represented by a Microsoft Excel workbook (DSM workbook) and a decision science software called
Criterium DecisionPlus (CDP) produced by InfoHarvest, Inc. The DSM workbook is used to manage input data and qualitative scores,
calculate quantitative scores, and format the scores for export to CDP. The CDP software takes the scores for each alternative from
the spreadsheet and applies them to the decision model and produces a ranked list of water acquisition alternatives and a detailed
breakdown of how each criterion contributed to an alternative’s overall ranking.

The DSM User’s Manual details the structure of the DSM, the DSM workbook, and the basics of CDP. For a technical discussion
of the DSM, refer to the Decision Science and SMART Technical Memorandum in the appendix of the Final Report. For a more
detailed discussion and advanced features of CDP, please refer to the CDP User’s Guide Version 3.0.

This manual was developed assuming the user is familiar with Microsoft Windows-based applications, such as Excel, and
would be involved in the DSM portion of the water acquisition process. The processes of setting policy priorities, solicitation of
willing sellers, and budgetary decisions are assumed to be documented elsewhere. The output from the DSM is only one piece of
the information that goes into the decisionmaking process for acquiring water, hence the DSM is considered a decision support tool.
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Process to Rank Potential Water Acquisitions Using the DSM

At various points in the calendar or fiscal year, the

FWS may solicit water acquisitions from willing
sellers. For each round of solicitation, a set of
offers will be received by the FWS. Those offers
that pass the screening process become water
acquisition alternatives that are scored and input

into CDP to be ranked.

A. Offers are
received in
response to a
solicitation for
willing sellers.

B. The offers are screened
for consistency with the
solicitation specifications
and compatibility with
the WAP goals similar to
fulfilling grant application
requirements. For
example, if the solicitation
was for spot market
purchases in the Deer
Creek drainage, then
offers for long-term leases
or offers in a different

drainage are screened out.

Receive

offers

O
%

Screen and

process offers

to create
alternatives

of

)

C. Data from ECOSIM, AFRP guidelines (such as instream
target flows), and the DFG's GrandTab database are used in
the DSM. Before running the DSM, this data should be verified
as the most current or updated as needed. The qualitative
scores for the DSM will be assigned by individuals with
specific knowledge of the local watershed, fish populations,
and institutional and political climates. The user of the DSM
may or may not be responsible for convening local experts
to score alternatives. However, the DSM user must obtain
the scores from the person acting as liaison to the experts or
directly from the experts.

T— T—
Incorporate
existing
data source Produce F .
information Plug ranked - CDP output is
for scoring of scores list of a list of ranked
alternatives into DSM alternatives alternatives.
) O~
«ECOSIM (/)] 42
- Hydrology m
- Project Operations #3
o AFRP oz
e GrandTab o e #4
e Local Knowledge 0
e Scoring Guidelines u #S
@ ) o

E. CDP takes the data
from the DSM workbook
and produces a ranked
list of alternatives based
on the scores and the
weighted importance of
each scoring element.
Weights will be discussed
on page 4.

D. Information from response to the solicitation, external sources, and experts is
input into the DSM workbook. The preprogrammed algorithms in the workbook
will calculate quantitative scores such as costs and biological benefits, store the

qualitative scores, and format all the scores for export to CDP.
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The DSM Structure

The structure of the DSM was determined through a group process with agency staff and other stakeholders and based on their expertise
regarding the policies and factors that affect how valuable characteristics of water acquisitions are to anadromous fish. These weights should
not be changed without another group process and substantive justification. For additional information on the weighting process and
interpreting the weights, please refer to the FWS Swing Weighting Directions and the Decision Science and SMART Technical Memorandum in
the appendix of the Final Report.

The Cost of Alternative, Biological Benefits, and Implementability policy criteria are further decomposed into more detailed factors,
called scoring elements. Local Economic Impacts and Scientific Information are not decomposed into scoring elements and are considered
both policy criteria and scoring elements. The scoring elements are the factors that are scored with respect to an alternative’s benefits to
anadromous fish. Note that only one measurement of cost is used at a time. That scoring element would be weighted as 100, while the other
two are weighted at zero. If more than one cost measure is used, the scoring element level weighting should be developed by consensus
among WAP decisonmakers, economists, and others knowledgeable about how each measure should be interpreted in light of federal
budgeting and expenditure policies.

NPV of Costs m
A. Welght Qf gach. ‘ Cost of Unit Costs (NPV) B. Weight of each scoring
policy criteria is within E AIt;:\a(t)ive element is within a scale of 0 to
ascaleof 0to 100 in J Annualized Costs n i M
terms of its importan 100 in terms of its importance
€rms OT1Ls Importance Local | 2x Absolute to the parent policy criteria.
to anadromous fish. Economic Impacts
2x Distributed m
Value to S— Life Stage 89
1ologica
Anadromous m A Flow Value 89
Fish ;
m Scientific Endangered Species Benefits
Information Ecological Impairments m
— w Ecological Improvements m
GOAL
Water Rights Type

POLICY Public Acceptance

CRITERIA T\ Regulatory Timetable
X

SCORING ELEMENTS

1 Political Acceptance
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The DSM Base Model in CDP
The basic DSM structure and weights are built into a CDP file named DSM Base Model. The first step in ranking a set of water
acquisition alternatives is to launch CDP and represent each alternative under the Water Acquisition Alternatives layer of the model.
¢4 Criterium DecisionPlus - [Hierarchy - UME~]1' SERGU~1'FORS = il
A Fle Edi View Block Level Model Resuts Analsic Window He =18
O @ W |8 [ @ o § E
Mew Open Save | Pinl Pievw | Snep Undo Mavig Oplions corss | Hely
Goal I Policy Criteria | Scoring Elements I Water Acquisition Alternatives |
j|NPV of Costs |
Unit Costs (NPY) | [Alternative 1
Cost of Alternatives Annualized Costs |
Local Economic Impacts |
2% Absolute |
73 Distributed |
Life Stage |
[Value to Anadromous Fish Biological Benefits Flow Value | i
Endangered Species Benefits |
Ecological Impairments |
Ecological Improvements |
Scientific Information |
Water Rights Type |
Implementahility Political Acceptance |
Public Acceptance |
Regulatory Timetahle |
-
N
L H 2k HI [ H k4 H Hiar =11 AE H i Erle 2L il = LRl
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Editing Names of Alternatives and
Adding New Alternatives

Applying a right mouse click to the Alternative 1 block brings up a menu with useful options.

£ Criterium DecisionPlus - [Hietarchy
- File Edit View Block Level Modsl Resubs An:

{ﬂd

D & d|38 D%i—‘-iﬁ o 4 B W |*—?
Mew Open  Save Print  Prevw | Snap  Undo  Mavig Options | Rate s | Help
I Goal | Policy Criteria | Scoring Elements | Water Acquisition Alternatives |
NPV of Costs |
Unit Costs (NPV) | Alternative 1 = e i
[Cost of Alternatives Annualized Costs | D :
|Local Economic Impacts | .|_.'- lnckfﬁhwa
2x Absolute | Insert Block Below
Biplcete Biogk
2x Distributed | Delete Black.
: 4D
Life Stage | ‘Rate Subsiteia  CiisA |
[Walue to Anadromous Fish Biological Benefits Flow Yalue | - Lr‘nk mk ;
Endangered Species Benefits | ' - F
Ecological Impairments | D_upﬁ_e:ata-ﬁranch
| Delete Branch

Ecological Improvements

Scientific Information |

Water Rights Type |

Puolitical Acceptance |

{implementability

C. Choosing “Delete Block” will allow
the user to delete an alternative.

o
R0 HILL CHEM HILL |israrchy - Modell |SMART, WEIGHTS [ Not Connected | 2 Not Feterd

[230 P

A. Choosing “Edit
Names/Notes” allows
the user to modify the
name of an alternative
and add notes or
documentation for
that alternative.

B. Choosing “Insert
Block Below”

allows the user to
add a new block.
While the generic
“Namel” is still
highlighted the user
may type in a more
descriptive name
for the alternative.
Otherwise, right
click on the new
block and chose the
“Edit Names/Notes”
option.
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Editing Names/Notes of Alternatives

Policy Criteria [ Scoring Elements _ Water Acquisiti es |

A. Typeinthe
Alternative’s

name here ‘ _,{NPV of Costs

Cost of Altern
Lov:! Econo

[Altarnative 1

&ntelope Creek l:oniunt:tiw"

C. Click “OK” to close the
window and make the changes.

[Walue to Anadromous Fish : Biological Be

\ YScientific Info

B. Insert notes or other [e:uentab
documentation here.
Regulatory Timetahle
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Represent All Alternatives in the DSM

A. Insert and rename an alternative block for each potential water acquisition.
Note the order of the alternatives because they must be in the same order in the
DSM workbook for the scores to be exported properly.

ai#

B. The user can print a
copy of the model structure
with alternatives (Model
Hierarchy) by choosing
“File/Print” from the CDP
menu bar. This will open

a print dialogue box that
works much like any
Microsoft Windows-based
application.

C. Choose “Hierarchy
Graph” from the drop
down menu to print the
model structure and a

list of alternatives in the
order needed for the DSM
workbook. Other CDP
features may be printed
from this dialogue box as
well.

NPV of Costs |
Unit Costs (NPY)

!Cllst of Alternatives -

semite'MANGO on Nel4:

N

;. J

YhyosemitettMANGD.

Water Acy ii Alternatives :_.

[Antelope Creek Conjunctive

[Mill Creek Spot Market

[Mill Creek Lease

[Deer Creek Spot Market

[Deer Creek Lease

[Butte Creek Purchase

[Yuba River Option

[Mokelumne River Spot Market

[Mokelumne River Conjunctive

[Stanislaus River Purchase

[Merced River Spot Market

|Merced River Option
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A. From the CDP
menu bar, choose
“View/Connect All

O @ Hesdyla
Hew  Dgee  Maswohe Proskes

Connect All Alternatives to the Model Structure

Once all the blocks representing the alternatives have been created, they must be connected to the model structure.

ﬂ.lijiﬂ

Pulicy Criinria |

Wated Acqubsition AHematives ]

AR ol Costs

1 ol Alternatives f=——{iimin Cosm i)

e T e

a1l C. If the model is not connected, this

Alternatives.” This = iz
will connect each i ".*hn"."'"n"”"""'“.-
alternative to the m
model structure. The v i Whehts |
user may connect each ShemaUrrgtedi Bk
alternative individually e e

. A ks
b|); dragigmgélthek : el
alternative block onto g
each scoring element. *h' =
If the user must i s Tescla Distad
delete a connected |'I:|"l-
alternative, right click i

on the alternative
block and choose
“Delete Block.”

B. To show the lines connecting each alternative
to each scoring element, choose “View/Hide
Connections to Alternatives” from the CDP menu
bar to uncheck the hide function. Hiding the lines
keeps the Hierarchy Graphic less cluttered.

field will indicate “Not Connected,”
otherwise the field will indicate
“Connected.” If this field does

not change to “Connected” after
performing the menu choices in Box A,
then check to see if “Local Economic

&fmm Impacts” and “Scientific Information”

are connected to the alternatives by

fimplen  showing the connection lines (see

Box B). If they are not connected, then
manually connect them by dragging
each alternative onto the “Local

Economic Impacts” and “Scientific
Information” blocks.

|=

lle.rﬂlll?pi E.lllk_rljrl]l."l:u‘l'l
Hill Ceank Spoif Matked

Wil Cronk Lsass

Dinm Cieak Spat Marknt
BT _f.lllh_!._l:l_.l_

Bufln Elfl:?l’ul:h_:h
::I':uh Rhe Optinn

Muokelumne Bives E-E. Barknt |

= g o -

(S| | .

) BN | S ] B

Mokalumes Hivel Donjuncive |

FAanislaus River Purchass 1

T pE— - ——- - S— -]
D. Likewise, this field

indicates “Not Rated,”
indicating the scores for the
alternatives have not yet
been imported into CDP.
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Policy Criteria Weights

The weights for each Policy Criteria are already entered into the DSM. By double clicking on the “Value to Anadromous Fish”
block, a window opens with the policy criteria weights. These weights should not be changed without a stakeholder group process
to determine new weights based on new information or changes in policy.

KT OPSUSERGU~TWORSCR~1.CDP | H=IES
_|5r|ﬂ
S [& ‘ s o + E B = |7
Mew Open Save | Prnt Preww | Snpap  Undo Mavig Opfions | Rate Scores | Help
Goal | Policy Criteria | Scoring Elements | Water Acquisition Alternatives |
o |
A. The goal is to rank alternative x|
water acquisitions according to
their value to anadromous fish.
Nt I Hotes | .
I e : C. Welghrls may beI ‘etzntt‘ereld
- T numerically or qualitatively.
Costr || " Pebk - | For the DS?\Z\ thcr|e weights z:lre
(| Warst [300 Best [100.00 . ' gnts
| : : |, — — numeric and the qualitative
Local E | subzitenon 7 ekt - "I IE:-...mepE Creelk T unctive term is pl’OVidEd for
Cost of Allem” s [e3 ' - 1) p EeY Spot Market descriptive purposes.
IW j Mill Creek Lease
2k . Deer Creek Spot Market
tocal Econamic Impacts |44 B
[Walue to Anadromous Fish V‘Ein_lg_gﬁ I' e Deer Creek Lease | i)
mportan - E
utte Creek Purch
. ' bioogical Beneits |1DD_ | || putte -ree u-rc ase |
B. This is the range of possible | o E uha River Option |
. . . . Mz al w =
weights for each policy criterion. s Mokelumne River Spot Market |
Scienti Sclentiic frfomation !45 Mokelumne River Conjunctive |
! Ilmportant _j ‘Btanislaus River Purchase |
Implen | [mplementatilis: [z ={ | Merced River Spot Market |
Merced River Option |
Bestore Cunent Ratings |
_5 5 Hete———————————
0k | Concel | inmetion |  Hel [ itarchy © atemative]
.
»
| 1:26 PH
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Scoring Elements for Cost of Alternatives

When a policy criterion is a “parent” to scoring elements, the weights of the scoring elements may be found by double
clicking on the corresponding policy criterion block. Double clicking on the Cost of Alternative policy criterion block brings up a
window with the weights of the scoring elements (a description of each scoring element is provided in Table 2 on page 15).

[ Goal Policy Criteria Water Acquisition Alternatives |

A. Normally, only one cost
related scoring element is
used in the DSM. This element
would receive a weight of 100,
while the other two receive
weights of 0.

B. The rankings are not
affected by these scoring
elements because they
have weights of 0.

ntelope Creek Conjunctive
Mill Creek Spot Market

il Creek Lease

Deer Creek Spot Market
l Creek Lease

[value to Anadromous Fish

Butte Creek Purchase
Yuba River Option

Mokelumne River Spot Market

okelumne River Conjunctive

Htanislaus River Purchase
Merced River Spot Market
(| Merced River Option
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Scoring Elements for Biological Benefits

m
&

MART Ratine - Direct Method

y ntelupe- Creek Conjunctive

Policy Criteria Scoring Elements Water Acquisition Alternatives |

ill Creek Spot Market

ErE—| r ALl
I M Deer Creek Spot Market

[Walue to Anadromous Fish

— = Deer Creek Lease
I |

% ; " Putte Creek Purchase
fuba River Option
Mokelumne River Spot Market

Mokelumne River Conjunctive

Btanislaus River Purchase

Merced River Spot Market

Merced River Option

”
}

Double clicking on the Biological Benefits policy criterion block brings up a window with the weights of the scoring elements.
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Scoring Elements for Implementability

Double clicking on the Implementability policy criterion block brings up a window with the weights of the scoring elements.

[ETChtetum DecisionPlus - [Hierarchy - CADOCUME~]NLEE DESKTOPWSERGU~1 FORSCR~1.CDP| _ =] %I
‘_:3. File Edit Wi Block Level Model Besults Analisl Windew Help -_IEIX
D w H 8 [a | w o f BN =7

‘Mew Open  Sawe | Print  Preww | Snap  Undo  Mavig Options | Rate  Scores | Help

| Gua_l I Pnlic}f Criteri_a | Scuyi_ng ElEI‘I:IlEI:IltS | Water Acqlui_s_itliull_'n A!t_en_la_tiues_ |

x|

Ient: I ﬂo_t_a_s.-l

Scak nfomalon
- [pefat AssionScde |
Awforst 0,00 Best [100.00 '
I:  Subcriterion \Weight hntelope Creek Conjunctive |
ater Bishis T ET— = Hill Creek Spot Market |
|Clitical j Mill Creek Lease |
Foltical Acosptance l?2_ Deer Creek Spot Market |
[value to Anadromous Fish ' - Deer Creek Lease |
T Ii—verylmpmtant d .3utte Creek Purchase | B
it - fuba River Option |
[Very Important -d Mokelumne River Spot Market |
Fieuiator Timetable 451 .iﬂokelumne River Conjunctive |
|Important _.] ptanislaus River Purchase |
—{ || Merced River Spot Market |
jflerced River Option |
Bestore Current Ratings |

06| oreo | tomaton | b [ oty C et

£l I | _"I_

CH2M HILL CH2M HILL | Hierarchy - Modell | SMART . WEIGHTS [ Connected |74 Mot Rated [ 1:30FM
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TABLE 2
DSM Scoring
Policy Criteria
and Scoring
Elements

Cost of
Alternatives

Description of Scoring Elements

Table 2 contains descriptions of each of the scoring elements and an assumed range each element’s score may take on. These ranges may be
refined as the DSM is applied to more real world alternatives. The ranges for the three measures of Cost, Life Stage, and Flow Value will most
likely require refinement. Unlike the policy criteria and scoring element weights, changes in the range of scores do not need to be done using a
group process. However, they must be justified and documented. Sets of alternatives ranked using different ranges for any scoring element may
not be compared.

Elements, Scales, and Interpretation of Scale

Scoring Scale
(Units)

Interpretation of Scoring Elements

Three aspects of cost are considered in the DSM, (1) Net present value, (2) unit costs, and (3) annualized costs. Normally only one of the metrics
enters the DSM at a time with the maximum weight while the other two metrics are weighted at zero. The cost scales are inverse, where a
higher number represents a lower value to anadromous fish. Higher costs imply a particular alternative is relatively more expensive and thus
would lower its value to doubling anadromous fish by taking funds away from other acquisitions.

NPV of Costs 20,000t0 0 The net present value (NPV) represents the present value of future costs discounted at the federal rate over the life of the transaction. This is an
(NPV in 1000s of NPV of one-time up-front costs (e.g., agency negotiation costs, infrastructure, and lease and water rights payments) and annual recurring costs
dollars) (annual agency administration, annual purchases of water, option fees, and operations and monitoring of water deliveries). These costs do not

include biological or ecological monitoring.

Unit Costs (NPV)  250to 0 The unit costs of a transaction are calculated by dividing the NPV by the expected number of AF of water to be received over the life of a

(NPV in dollars/AF)

transaction. Longer term transactions will tend to have lower unit costs as any fixed costs of the transaction such as capital costs are spread out
over more units of water.

Annualized Costs

2,000to 0
(annualized dollars
in 1,000s)

Annualized costs are calculated as the up front, one time costs amortized over 20 years (e.g., agency negotiation costs, infrastructure, and lease
and water rights payments) plus the undiscounted variable water acquisition costs for the current year. By federal requirements, most water
transactions have to be paid for up front. This measure demonstrates what annual costs would be if the transaction could be paid for over time.

Local Economic
Impacts

-10to +10
(constructed scale)

Local economic impacts are those impacts to the community resulting from water being transferred for an acquisition and not used for its
original beneficial use within the community. A negative impact represents an economic loss to the community (e.g., agricultural fallowing). A
positive impact represents an economic gain (e.g., sale of surplus water).

Biological This policy criteria and its scoring elements capture the biological contribution of an acquisition to anadromous fish populations with respect
Benefits to the size and seasonality of the acquisition, existing instream baseflow for a given water year type and recent and historic production. Two
qualitative scoring elements capture effects on ecological functions or conditions within the drainage.
2x Objective- 0 to 20,000 This score represents the difference between the doubling goal and estimated recent natural production based on GrandTab or local data.
Absolute (numbers of fish The larger the difference, the farther a drainage is away from its doubling goal. It is assumed that potential acquisitions in drainages with
based on GrandTab) larger deficits would be more beneficial to anadromous fish than in drainages with a smaller deficit. This measure also captures the effect of

anadromous fish production within a drainage. Large drainages such as the Feather River and the Tuolumne River have a greater ability to
support larger fish populations than smaller drainages such as Butte Creek or Antelope Creek.
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Description of Scoring Elements, continued

TABLE 2
DSM Scoring
Policy Criteria
and Scoring
Elements

Elements, Scales, and Interpretation of Scale

Scoring Scale
(Units)

Interpretation of Scoring Elements

2x Objective- 0to 100 This score represents the distance a drainage is away from its doubling goal, expressed as a percentage and based on information from
Distributed (percent away from GrandTab or local data. The larger the percentage, the farther a drainage is away from its doubling goal. It is assumed that potential acquisitions
doubling goal based  for drainages with larger percentages would be more beneficial to anadromous fish than in drainages with a smaller deficit. By using a
on GrandTab) percentage, the effect of the size of a drainage on potential fish production is removed.
Life Stage 0to45 The monthly timing of water deliveries can affect the benefits realized by anadromous fish. Four life stages are identified by FWS and prioritized
(constructed scale) in AFRP 1996 and Jewell and Hamilton 2002 for individual drainages. If water is delivered in the most critical Chinook life stage within a
drainage, it is given the highest monthly score. The scores are 8, 4, 2, and 1. The monthly scores are totaled for a Life Stage score. Potential
acquisitions with higher life stage scores are assumed to be more valuable to anadromous fish.
Flow Value 0to4.5 Two factors influence the flow value of an acquisition: the size of an acquisition relative to a drainage’s base flow in a given water year and the
(constructed scale) base flow relative to the target flow. It is assumed that the same size acquisition is more valuable when it is large relative to the baseflow or
when the baseflow is small relative to the target flow. That is value to anadromous fish is higher for a large acquisition in a drainage with a low
baseflow and a high target flow. The same size acquisition is assumed to be less valuable as baseflow increases towards the target. The rate of
change of flow value is assumed to increase at a decreasing rate as the base flow of a drainage approaches target flow.
Endangered Oor1 This scoring elements receives a score of 1 if a drainage has spring run Chinook. This gives priority to those streams with endangered spring
Species Benefits (binary scale) run. Otherwise, it receives a value of 0. The spring run drainages are Mill, Deer, and Butte creeks.
Ecological 0to 10 This is a measurement of physical impairment (e.g. barriers, poor water quality) within a drainage caused by factors other than instream flow.
Impairment (constructed scale) A score of 0 represents heavy impairment (none of the potential ecological benefits of a water acquisition are likely to be realized because the
impairment cannot be overcome with the additional water) while 10 represents very low or no impairment (all to most potential ecological
benefits of additional water will likely to be realized because the additional flow over comes impairments)
Ecological 0to 10 This is a measurement of additional habitat-related benefits (e.g., cooler water temperature, cleaning gravel) that are realized from water
Improvements (constructed scale) acquisitions that increase instream flows. A score of 10 represents maximum benefits.
Scientific 0to 10 This is a measurement of the potential to gain scientific information from studying the effects of increasing flows in a drainage. Long run
Information (constructed scale) acquisition agreements tend to offer greater opportunity for study and would receive a higher score.

Implementability

This policy criteria and its scoring elements shed light on how easy or difficult it is to implement a particular water acquisition alternative in
terms of institutional requirements, political and public support, and length of time.

Water Right Type 0to 10 The water right type affects how difficult it is to finalize a water transfer. 0 represents a water right that is extremely difficult or impossible to
(constructed scale) transfer (e.g. riparian or abandoned). 10 represents a validly held and uncontested water right.

Political 0to 10 This scoring element represents the political acceptance of a water transfer. 0 represents unanimous rejection by elected officials or political

Acceptance (constructed scale) entities, and 10 represents unanimous acceptance.

Public 0to 10 This scoring element represents the public acceptance of a water transfer. 0 represents unanimous rejection by all public, non-governmental

Acceptance (constructed scale) organizations, and stakeholder groups, and 10 represents unanimous support.

Regulatory 0to10 This scoring element represents the time required to address regulatory requirements of a water transfer. 0 represents the most time needed

Timetable (constructed scale) (e.g., first tier Environmental Impact Statement/Environmental Impact Report) and 10 represents the least amount of time needed (e.g., tiered
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DSM Workbook—Assumptions, Reports, and Navigation

After setting up the alternatives in CDP, data must be entered into the DSM workbook to generate scores and format scores to export to
CDP. A user interface was built into the DSM workbook that contains the worksheets needed to streamline data entry and minimize the chance of
inadvertently changing the scoring algorithms. The first tab of this workbook is for global assumptions and navigating the different screens.

A. Enter the current fiscal year. I

Reports

B. Enter the current federal
discount rate applicable to
the WAP.

awar Acquisition Lecision Model

F. These buttons will open or close
a report containing the formatted

scores for CDP.

Navigation Buttons

The navigation buttons open and close
different worksheets containing input
data. These worksheets will be discussed
in more detail in subsequent sections of
this user’s guide. A summary of the input
data is provided in Table 3 on page 18.

Assumptions
Current Fiscal Year

C. Documentation of the
conversion factor to change

Assumptcus, Reports, & Navigation

a cubic foot per second (CFA) Real D|5L.,.u:*oatp 5 33%
flow rate to a thousand acre Conversian: cfs o TAF 1.8834711
foot (TAF) measurement. Resered

Re..emed

Repurts

2005

|_B!3||:|w Mormal ?l Aszsumed Vﬁ&u‘ mﬁﬁqum& ] Biumij

| Below r'-:lcurn_'ua_l _:l

may be added in the future. - :
San Zwaguin River Drainage

| ﬁel_u:uw Marmal _ﬂ

ExpectedNater Year
D. These two cells are American River Drainage
reserved for assumptions that Sacramento River Drainage

E. Enter the expected (or
current) water year type for each
watershed based on ECOSIM
assumptions. The choices are wet,
above normal, below normal, dry,
and critically dry.

l. Opens and closes a table
showing instream flow targets
established by AFRP (1996). The
targets are inputs into scoring
some of the biological benefits.

J. Opens and closes a sheet
showing the data and calculations
for the flow value score of an

alternative.

G. Opens and closes a set of

5 worksheets that contain baseflow
information for each of the

18 drainages represented in the DSM
for the 5 water year types.

H. Opens and closes a worksheet

that contains assumed water year
sequences based on the historic record
for each watershed. The sequences are
used to determine a likely stream of
costs associated with each acquisition
for the calculation of the net present
value, unit NPV costs, and annualized
costs.
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TABLE 3
Input Data for the DSM

Input Data
Unit Price of Water

Summary of Input Data

Description of Input Data

The asking price of an acquisition alternative should be in the written response to the solicitation. Costs
from previous water acquisitions and transfers should be used to evaluate proposed water costs related
to acquisitions. Several agencies and entities collect information on water transfers, though price data are
not always provided or published. The WAP keeps records of their historical acquisitions. The State Water
Resources Control Board keeps records of transfers requiring Board approval. CalFed maintains the On Tap
database of transfers. The Water Strategist Community publishes information on transfers.

Scoring Element

Net Present Value of Costs
Unit Costs (NPV)

Annualized Costs

Salmon Escapement*

GrandTab is a spreadsheet database of estimated escapement by run, maintained by the CDFG for Clear,
Battle, Mill, Deer, and Butte creeks and Feather, Yuba, Mokelumne, Stanislaus, Tuolumne, and Merced rivers.

Due to budgetary constraints, GrandTab data are not collected for Cow, Cottonwood, Antelope, and Big
Chico creeks and Bear, Cosumnes, and Calaveras rivers. CDFG district and regional sources of escapement
estimates are used to supplement GrandTab data.

2x Objective — Absolute

2x Objective - Distributed

Life Stage Priorities

Life stage priorities were established based on the 4 life stages identified in AFRP (1996) and information in
Jewell and Hamilton (2002). The water delivered in the Chinook life stage that would benefit Chinook the
most in a drainage is given the highest priority value. The priority values are 8, 4, 2, and 1. These are values
developed for the DSM and may be changed in the future if there is justification for an alternative set of
values

Life Stage

Instream Flow Target

The instream flow target is the ideal instream flow for a given life stage of a particular fishery. The difference
between this metric and base instream flow is the flow deficit.

FWS issued draft guidelines in 1996 recommending target flows for multiple fishery needs pursuant to
CVPIA for the Feather, Yuba, Bear, Mokelumne, Calaveras, Stanislaus, Tuolumne, and Merced rivers.

Jewell and Hamilton produced a staff report in 2002 recommending target flows for Cow, Cottonwood,
Antelope, Mill, Deer, Big Chico, and Butte creeks and Cosumnes River.

Clear Creek and Battle Creek do not have recommended target flows.

Flow Value

Instream Base Flow

ECOSIM, a hydrologic simulation model of all major streams and rivers tributary to the Sacramento-

San Joaquin Delta, provides monthly and annual base instream flow conditions for all water year types.
ECOSIM may be updated to show changes in instream flows associated with long term or permanent water
acquisitions; and for simulating how acquisitions affect system operations and meeting environmental
standards.

Flow Value

Local Knowledge

Knowledge from local stakeholders and agency staff working on a particular drainage. These data could
be quantitative, but most likely be anecdotal or qualitative, but would be the most recent and accurate
available.

All the scoring elements

* Escapement is the number of fish successfully reaching spawning areas, having escaped harvest and other causes of mortality.
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Defining Acquisition Alternatives

Summary Information and General Contract Information

Enter descriptive information and scores regarding each alternative into this worksheet. The order of the entries must be identical
to the order of the alternatives listed in CDP. Currently the worksheet can accept information for up to 20 alternatives. If there are more than
20 alternatives to be ranked, enter them as sets of 20 or fewer. Export each set of data to the DSM and run them separately. Take all the ranked
lists and manually put the alternatives in order by overall score. This is possible because the alternatives are ranked by their scores and the
policy criteria and scoring element weights. The alternatives are independent of each other. Care should be taken to keep the assumptions
between the two sets of alternatives identical.

M) Ele Dl Y | Fges ek e ke Heb
Forme I [ E'E'
. . Ell A ] [+ o £ ] [ § ] 1]
A. Click this button to reset all the 1
. . . . r
|nformat|on‘on thls'wo!'ksheet regarding ' 3 Water Aeciciaiion Dechiton Madsl
the alternatives. This will clear all the £ v &4 Cousision AATaiven
information that has been entered —

D. Choose a contract type
from the drop down menu.

regardless of whether the file has been B SURN—

saved. If the file has been saved, the user el i s B Al

may close the file just like any Microsoft | ,E- | e O
Excel file and return to the file without . [7g priaci Tavs dm I E. Enter the length of the contract. A
losing any data. FE

[T ———r———— | window will pop-up to remind the user

to enter a contract length of 20 years

Iy Carimct dyw g (A1 many
’ ke Tl TR A - f . h h
B. Use a unique description to 4 e o Tepa or water right purchase agreements
identify an alternative. 4 g Ehﬂ_ even though the FWS would own the
1/ Tvale \ : water right into perpetuity. A 20-year

/ i e contract length is used because this is

C. Choose a drainage from the e bl the foreseeable planning horizon for
drop down menu. F s T —ti the FWS in which the FWS may maintain
/ 5 Frarmgl by St [0 1y the use of water rights for the WAP or

e

£

ad Gplan Fes §I8 . 0

= change its use to another environmental
e purpose or sell it. The benefit of owning
the water right is accounted for in the
NPV Calculation.

o o o om o
|
N Y

Dppral gz M reder g
P

e = -- -
o o =
e N

e o)
ot P o i

F. Click on the “+” button

to expand the Contract e Gh Enter the czs;:t of
Amount (AF/year). See Crmcost| W pessarns LG WALET PET AL,

dnvviziang ol
| Lscal Ecoml
H. The water year type fills
in automatically from the

Assumptions worksheet.

page 22 for details regarding
the expanded rows.
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Initial and Annual Cost

l. The cost of the water is calculated
automatically based on the unit cost
and volume of water.

J. Input any one-time negotiation
or administrative costs associated
with acquiring the water.

K. Click on the “+” button to
expand the rows for inputting
Infrastructure Costs. See

page 23 for details regarding
the expanded rows.

L. Input any other one-
time costs associated with
an alternative.

Defining Acquisition Alternatives, continued

E_] B‘Ia: Edit Miew lnset Fomal Took Data  Window Help-

home alt = &
1l 2] B | T [E] E E G
1 |
i Water Acquisition Decision Model
z Define Acquisition Alternatives
5
d mat
18 | Description of Afternative
'_j!__ Crrainace  YWaterway . .
10 Contract Type ) M. For COﬂJUnCtlve use
11 Cantract Terrmn (years) .
= A e alternatives, enter the
EEl Monthly Contract Schedule (cfsk pumping costs per AF.

Contract Amount (AF fyean) 1]
Water Cost (§ /AF) $0

t‘ﬂ.nnuaf Costs . %

\iater Year Type

Initial Costs
Water 3
Megotiation f Administration s
Infrastructure 3
3
3

Other

el o w e e
o RN
whflen en em 2a

N. For option contracts,
enter the option fee.

Purnping COSt (81 AF) l «
Option Fee (§fAF) "
Administrative

Operatiohs, Monitating
Other

O. Input any annual
administrative costs.

e 4 e e e

Cost Forecast

-1 %

3

NetPresentValue
Total Wiater (AF) Receiva,'

Unit Cost (NPY) per Acra Fou' Received

Local Economic Impacts
Local Econamic Impacts
Biological Benefits

included in the DSM.

- P. Input any annual operations and monitoring
Annuaiized Cost : costs. Environmental monitoring costs are not

"

Fish Meed (Absolute) '
Q. Input any other recurring costs.

Figh Meed (% from Goal)

Life Stage

Flow Yalue

Endangered Species Benefits
Ec'o'l'égical Impair'meht's' N
Ecological Improvements
Scientific Information

Scientifc Information 7 N S 7 S— [

Implementahility
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Defining Acquisition Alternatives, continued

Net Present Value, Local Economic Impacts, Biological Benefits, Scientific
Information, and Implementability

=
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R. Click on the “+" button to expand
the rows associated with calculating
NPV. See page 24 for details regarding
the expanded rows.
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T. The unit cost of water for |
an alternative is calculated
automatically based on NPV

and Total Water (AF) Received.

calculated automatically.
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1vils Hasr Qb b
T bps e & move [iask
L Sk
BRI
Ercaijuind Spercy Bmerith
Legipod’ ITpaemicel

U. Annualized cost of an alternative is
calculated automatically based on the
Discount Rate, Initial Costs, and Annual Costs.

iyl irareveriat i Information, Water Rights Type,
Political Acceptance, Public
Acceptance, and Regulatory
Timetable scores.

B wrirli i rdEn

Tk g [pe
FolBial A periarec s
Frbdi. o mylan i
FAsguiiiare Taroomba

W082005006SAC/166735/062640001 (DSM Manual_final.pdf




B. Click the “~” button
to collapse the monthly
schedule rows.

Expanding Monthly Contract Schedule

B
%] Ele Edt View lnsett Fomat JTook Dats window Help
 NEH R30S0 T &R 2906188 & 2-4i g -of
: Arial 10+ B I U e
hore_alt = ’

His % 0 €% d-d-A-mEEEE

Typeaquestiontorhelp  ~ - & X

1] A E I C D E | F I G ]

" T T

Water Acquisition Decision Model
Define Acquisition Alternatives

"Reset Planning Sheet - Clear All Alternatives
a ormatio
Description of Alternative
Drainage ! ¥Waterway
Contract Type
Contract Term {years)
ontra ormatio

Monthly Contract Schedule (cfs):

January - -
February - -
March - -
April
May
June = =
July - -
August

September - -
Octoher = =
MNovember - =
December

A. Enter the proposed monthly water deliveries
in cubic feet per second (cfs). If a 0 is entered, :
the dash remains to indicate that there would be ;
no deliveries in those months.

Contract Amount (AF [ year) 0 i} 0
Wiater Cost (§ 1 AF) 80 30 g0
Wyater Year Type

Initial Costs

Wiater
Megatiation f Administration

Other

§
§
Infrastructure §
§
$

B
B
B E

TOTAL

B Ee ey

P

B ey

P e

Y et

P B
B P

Annual Costs

FPumping Cost (§ 1 AF)
Option Fee (57 AF)
Administrative

Other

B
e 2 e em en
B e

§
§
8§
Operations, Monitoring $
§
$

TOTAL

B R

e[ e e em en

Y Er e

e [en e | en enlen

B B

e e e en em
B R e

Cost Foracast

-
e
-

Met Present Value 3
Total Water (AF) Received

=

Unit. Cost (NFY) per Acre Foot Received 3 = ¥ = 5 2 ¥
Annualized Cost § -5 - | § -5
ocal Econo a
Local Economic Impacts 0.0 0.0 o0
Biological Bene
Fish Meed (Absolute)
Fish Meed (% from Gaa\)
Life Stage
Flow Valug
Endangered Species Benefits 0o 0.0 oo

0.0 0.0

0.0 0.0
0a el

0.0

oo
nn

0.0
0

0.0

oo
nn

0.0 oo 0.0

Innical Imnairment: n 0a n
I 3 Lo

tatistics ¥ Life Stage /-

/2 E
4 4 v n|f Assumplions

0 - nn I _.[:
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Expanding Infrastructure Costs

3 A B - — | — F Gl
1
2
3 Water Acquisition Decision Model
4 Define Acquisition Alternatives
5
g Reset Planning Sheet - Clear All Alternatives
7 7 0 atio
8 Description of Alternative A. For conjunctive use projects,
o Drrainage MYYaterway enter the pump capacity per well
10 Contract Type that needs to be installed for the
11 Contract Term (years) proposed acquisition in AF/year.
12 s (0 d 1 atio
13 Monthly Contract Schedule {cfs):
ﬂ 26 Contract Amount (AF Fyear) 0 0 L}
27 Wigter Cost (5 7 AF) $0 0 B. Input the capital cost per
28 YWater Year Type new well that must be installed
a5 : _Med acquisition.
33 Initial Costs
34 Wiater _ 3 -3 -8 I
35 Megatiation § Administration 5 -1 % - %
B Fump Capacity perWell (AF peryean - 1
a7 Capital Cost per el 5 -1 % -1 % C. The number of wells
- |38 Mumber of Wells Meeded 3 : needed is automatically
= |39 Irfrastructupe 3 ol N calculated using the pump
40 Othar T = E % capacity and the annual
41 TOTAL 3 13 1% deliveries a.ssociated with
D. Click the “—" button to | | 42 Annual Costs an alternative.
collapse the cost rows. 43 Pumping Cost (§ / AF) 5 = [ s 1
44 Cption Fee (§ / AF) § -1 % - %
45 Administrative ] e - |
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Expanding Net Present Value

There are four basic types of water
acquisitions. They are spot market, conjunctive
use, long-term leases or purchases, and option
contracts. In the DSM workbook, the long term
leases and purchases are shown separately
because the cost calculations for each are
different. Additional discussion may be found
in the section “Details of NPV Calculation.” Note
that in the sense of anadromous fish benefits
from acquiring water with either contract type
they are similar and thus, considered to be one
type of transaction.

The DSM assumes that different
acquisitions are utilized in different water year
types and, therefore, the pattern of costs reflects
the type of acquisition.

+  Spot Market—assumed to be utilized in any
water year type.

+ Conjunctive Use—assumes water is pumped
in below normal, dry, and critically dry years.

* Long-term leases and purchase of water
rights—assumed to be utilized in all water
year types.

«  Option contracts—assumed to be exercised
in above normal, below normal, dry, and
critically dry water year types.

B. Click the “~” button to
collapse the NPV rows.

) 2 T 1) E 3 =
1
el
3 Water Acquisition Decision Model
I Define Acquisition Alternatives
15|
B Reset Planning Sheet - Clear All Afternatives
L 0 atio
B | Description of Alternative
|3 | Drainage fWaterway
10 Contract Type
11 Contract Term (years)
o ohtra orimatio
\h Monthly Contract Schedule (cfs):
| #| E Contract Amaunt (AF f year) 0 0
| 27| Water Cost (§ ] AF) 50 0 0
28 Water Year Type
E 0
5 Initial Costs
g{ Water ’ § $ ¥
35 Megotiation § Administration 5 ¥ 5
|+ E Infrastructure § ¥ §
40 | Cither § 5 §
41| ToTaL Pl $ $ $
| 42 | Annual Costs
|43 | Pumping Cost (§ / AF) 5 5 5
44 | Option Fee (§ 4 AF) § § §
45 | Administrative ¥ ¥ B
}"i& Operations, Monitoring 3 § $
47 | Cither § § §
48 TOTAL [ § $ $
E Cost Forecast
[ - |50 Year 1 5 5 5
s Year 2
- g2 Year 3
* g Year 4
: —Z%— Year & A. The stream of costs over the
i % :eaf S duration of the alternative is calculated
S G automatically based on Water Cost
; ;ﬂ Year 4 ($/AF), the proposed delivery amounts,
y g%—_ :2:: 110 and the type of acquisition.
- |81 Year 12
: | B2 | Year 13 - -
+ (B3] Year 14
- B4 Year 15
z ___E\i— Year 16
- | BB | ear 17
« |B7| Year 18
- B ] Year 19
= | B9 Year 20
= |70 Net Present Yalue § § §
71 Total Water (AF) Received
|72 | Unit Cost (NPY) per Acre Foot Received [ £ 5
173 Annualized Cost 5 § i
74 0Ca Ono
B—
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drainage.

A. GrandTab data are available from the
California Department of Fish and Game,
Native Anadromous Fish and Watershed

Chinook Statistics

These data are from the AFRP, DFG, and local experts regarding Chinook escapement and the doubling goal of each

Branch, Native Anadromous Fish Team,
Sacramento, CA 95814, (916) 327-8840.

Calcuiation of Fish Need - Absolute and % from Goal

Based on 26 April 2004 Version of randlah)

Recent (1998-2003) versus Baseline (1967-1991) Chinook Statisitics, by Drainage and Race

'cow: of adul

*Battle the ass
2 Mill ¢

{® Big Chico Creek ¢
? Bear River current
® Cosurnnes River ¢
¥ Battle Creek currd
" production = escay

508 48 n e 2 [ely N )

notes: Natural production (offspring

established by AFRP (1995).

TENT T NEern

estimate of natural Chinook
stim:  production during the 1967-
1991 “baseline” period.

ts that spawn without
istance of a hatchery)

onitaring program

Irent ery and in river fis

brrent FRC escapement estir.r:a"fgéi—by_ Paul ¥Ward (COFG); creek has no monitoring prograr |
FRC escapement per John Nelson/Wade Johnson (COFGY; creek has no monitaring prograrm |
urrent FRC escapement per Rob Titus (COFG); river has no monitaring pragram

nt LFRC escapement is 4 year average only

rernent + ocean harvast + river hanest

% % Recent Production | Recent Escapement | Fizh Heed
| ’ Chinpok | CYP!A2X Goal | Baseline | g ;.. | Baseline | o ent Recent | o lative to CVPIA 2% Reltiveto 2z |Fienieed | rom
Drainage Hatural Hatural Conversion . Hatural i {Absolute)
4 Race Production™ | Production Escapement Ratia Escapement & _ Goal Baseline Goal)
5 | # % % # # %
7 | Clear Creek fall run 7,100 3,600 1,600 225 9,227 20,761 13,661 292% 288% 6,027 = 0%
B | Cow Creek fall run ' 4,600 2,300 1,400 1 B4 1,000 1,643 (2957)] 36% 6% (1,800} 2057 B4%
S Cottonwood Creek [fallrun ! 5,900 = 000 1,600 1.8 1,000 1,875 (4,025)] 32% N% (2,200) 4028 B8%
10 o otile Cresk fall run ? 10,000 5,00 16,0000 028 172490 | 47914 | 37914 479% 479%| 136,480 - 0%
X S late fall run ® 450 20 1,000 0.27 4,280 1,156 B06 210% 214% 2,280 = 0%
B. Sprlng run _13Antelope Creek fall run ' 720 361 190 1.88 - - 720y 0% 0% (380 720 | 100%
numbers are used i [P— fall run’ 4,200 2,100 1400 191 181 3,563 B47)| 5% Ba%|  (339) 647 | 15%
in th h 14 spring run 4,400 2,200 800 275 342 2,601 (1,810)  59% 50% (558) 1810 #1%
in the DSM when . [—— all run * 1,500 760 410] 185 270 500 [ (1,000 33% D R EE
they are available, 16 spring run 5,500 3,300 1,300 254 1,779 4,516 (1,984)] 69% 5% (821} 1,984 | 3%
. L ~ fall run® 1,500 760 420 181 1,985 3,592 2092 239% 236% 1,145 - 0%
[ Butte Creek ] S0 ) i ; : 36 14
otherwise the - spring run 2,000 1,000 360 278 8,474 23539 [ 1539 | 1177% | 1177% 7,754 : 0%
drainage is assumed | 19 (Fiz Zigco Creek  |fallrun® 800 400 240|167 100 167 w33 21% 21% (380) B3z | 7o% |
to be a fall run. 120 (Feather River fall run? 170,000 86,000 .go00] 176 58,251 | 172,441 244, |_101¢
21 Yuba River fall runT 6,000 33,000 1,000 254 24,110 61,202 @7ag)) o3s E, Escapement is the
22 |Bear River fall run 450 220 100 2.20 200 440 0y 9 f
| 23 |Mokelumne River  [fall run 2 9,300 4,700 3,:00 1.42 1,727 11,005 1,705 118* populatl.on OtadUIt ﬁfh
24 |Cosumnes River  |fallrun® 3,300 1,600 70 21 200 632 (2668) 19% that avoid or escape
Cala.\reras Riyer winter run 2,200 1,100 A1) 268 = = (2,200} 0% sources Of mortality to
Stanislaus River fall run 22000 11,000 4,800 2.29 6,480 14,850 (7,150 BE% . .
Bl om0 sannl 215 wwns T e | paazn] 4as  successfully arrive at their
Merced - C, This is the doubling goal for 88 D, This is the AFRP (1995) 2.824)] 80% natal spawning drainages.

Baseline escapement is an
average escapement for the
1967-1991 baseline period
reported by AFRP (1995).
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Chinook Statistics, continued

F. This is Baseline J. These are the
Natural Production —— difference between
divided by Baseline _ecent {1998-2003) versus Baseline (1967-1991) Chinook Statisitics, by Drainage and Race Recent Natural
Calculation of Fish Need - Absolute and % from Goal . .
Escapement. In general, Production and Baseline
a value lower than 1 ‘B""”“f AT o) o Escapement. This term
c Q 5 % Recent Producti Recent E nt Fish Heed a . o
indicates hatchery | [CYPIAX Godl | Beseline | o S Reseline Recent Recent Rel:t?ue t:::\rpu:\o;x cl:elati:;atl::;xm FishMeed | o oo F is not used directly in
escapements were Pr:::lc:::n‘“ Pr:::::i:m Escapement Cm;;:lon E=capement PrNatura_I Goal Baseline sl Goaly the DSM
q . # k) % # # k)
countec! with native 7,100 3,600 1,600] _ 22a 0297 | «0761 | 1351 | 102% | 288%|  B027 T %
fish. A high value 4,500 2,300 1,400 164 1000] 1643 | @asn| e 36%| o800  2957| 64 |
indicates h|gh morta"ty 5,900 3,000 1740 1.88 1.000 1.875 @4.025)] 3.% % (2,200 4,025 6%
10,000 5,000 19,000 D028 172,430 47,914 | 37,014 | 479% | 479%| 136,400 =] IPEEE
and/or low to no 540 270 0.27 4,287 1,156 BOG | 210% 114%| 2280 L )
hatchery escapements. il 1.89 s : 720 0% 0% (380) 720] 1009 K. These are the expression of
This historic ratio G. Thisis a 191 1781 3,553 (1cgm 85% | 85% (339 n SE 1;3: fish need. Drainages that have
(1967-1991) is held running average of H. This is an estimate : I. These are the 57% Met or exceeded their natural
constant fgr purposes escapement over L of “current” natural e s S 3;: production doubling goals
of calculating Rgcent the most recent production, derived Eeaan Nt g% have no fish need. Absolute
Natural Production. 6 years of the by multiplying the Production and the 78% Fish Need is the number
. . 0%
record, as reported Baseline Conversion doubling goal. A = of fish yet to be naturally
22 |Bear River fall run ' in GrandTab. These Ratio by Recent positive number or z% produced to meet the AFRP
| 23 |Mokelurne River  |fall run? 0% i
N are the GrandTab Escapement. Recent percent greater than 100 - (1.995) doul?llng goal. Percent
35 Cataverss Rver Jvarter values that should be Natural Production indicates the goal has o5 Fish Need (if greater than
%\ Stanislaus River fall run verified as the most may be more b 33% O%) is the proportion of the
27 [Tuolumne River fall run . . . een met. 51% g
T T current each time the g5 precisely estimated by on% natural production goal yet to
= DSM is run. considering current be achieved.
3l |Motes: q a
3T Cow and Cottonwaod creeks' currefit FRI Aitaring program
| 31 |! Cow and Cottonwgod cre: mortality estimates g pragra

{2 Battle Creek, Feather, Mokelurnne, and Merced rivers' current FRC escape and current hatChery
33 ° Mill Creek current|FRC escapement is 3 year average only | | operations_

* Deer Creek currert FRC escapernent is 1 year (1998) only

|® Buttte Creek currdnt FRC escapement is 4 year average only '
8 Big Chico Creek clirrent FRC escapernent estimated by Paul Ward (CDFG); creek has no monitoring prograrm |
% Bear River current|FRC escapement per John Melson®ade Johnson (COFG); creek has no manitaring prograrm
S_Cosumnes River cprrent FRC escapement per Rob Titus (COFG); river has no monitoting program

i Battle Creek currgnt LFRC escapement is 4 year average only

0 Praduction = escagement + ocean harvest + river harvest

iy and in river fish

I}éf%’ ] %T‘ﬂgg [
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Life Stage

The Life Stage worksheet documents the assumed life stage priorities. These life stage priorities (8, 4, 2, 1) were arbitrarily
assigned and may be refined as the DSM is applied to more real world alternatives and insights are gained. The changes do not need
to take place in a stakeholder group process, but they must be justified and documented.

Notes and Life Stage Source

Jewell and Harmilton, 2002

.ND ﬂuw targets establlshed in AFRP 1985
AFRP, 1896

Mo flow targets estahlished in AFRP 1995
_AFRP, 1996

AFRF, 1936

Mo flaw targets establlshed in AFRP 1995
.Jewell and Hamilton, 2002 )
ND ﬂuw targets estahllshed in AFRP 1995
Jewell and Hamilt
Jewell and Hamiltor
AFRF, 1998
AFRF, 1886

Jewell and Hamllton 2002
AFRP, 1898

AFRP, 1996
1| aFrP, 1998

- C.The Priority 3 life stage
| identified in AFRP (1996).

Drainage Race
|Antelope Creek SRC |

Clear Creek : FRC :
Cnsumnes River FRC
Cattorwood Creek | FRC

2002

B. The Priority 2 stage
identified in AFRP (1996).

tanislaus River [ FRC
20 Tuolumne River
|Yuba River

_Pr|0rmr1 in AFRP (1 996) or only targeti |n Jewel &Hamllton (2007
| Priority 2 in AFRP (1 94ae)

Priority 3in AFRP (1908) | | - _ ' ' — - .
Priotty 4 in AFRP (1995) | , ———T D The Pnf)rlty 4 life stage
Priority 4 placehulder After further study, the LS. Fish & Wildlife Service will provide life slage values Tor these monthg and dramages identified in AFRP (1996).

. Streams with no AFRP- den, wd ﬂuwtafgels To evaluate acguisitions for these dramages I|fe stage |nf0rmat|0n must be entered
—

E. For the drainages that only have one life stage

A. This is the highest life stage identified (Antelope, Cosumnes, Cow, Deer, and Mill)
priority weight. It is used for a priority weight of 1 is used in the other months to
AFRP (1996) identified Priority 1 indicate that providing water in these months has

life stage and the single life inherent value even though specific species or habitat
stage identified in Jewell and benefits have not been explicitly identified. This
Hamilton (2002). weight acts as a placeholder until the FWS identifies

Chinook life stages for these drainages.

W082005006SAC/166735/062640001 (DSM Manual_final.pdf)



3 Microsoft Excel - b3 v5.0{Finished Template 13) Blank 1o
E_'l File  Edit Miew Inset Fomat Tools Data ‘Window Help

Example of Populated Alternatives

This is an example of what the Alternatives worksheet would look like populated with data for potential water acquisitions.
The four types of alternatives are represented. The long term lease and water right purchase examples are shown separately
because their costs are calculated differently, but they are similar enough in implementation that they are considered one type of
acquisition. Note that the text in cells requiring input data are in blue and if a cell does not apply to a type acquisition, the cell is
grey. Values that are automatically calculated are in black.

C97 - A
1] 2] A B [ c o] E B G H
izl
= Water Acquisition Decision Model
I Define Acquisition Alternatives
|5 |
5 Reset Planning Sheet - Clear All Alternatives
7] armatio
8 Description of Alternative Spot barket Example | Conjunictive Example Leaze Example R Purchase Example|  Options Example
__:BTJ Drainage | Watenway Mill Creek Ar_ﬁtélobe Creek Deer Creek Bute Creek Merc_ed River
110 Contract Type Spot Canjunctive Lease Purchase Option
EEN 2 seiT EATS, - 20 30 20 0
A. Cells requiring input data ' =T oral Co S
sy 2wk Contract Schedule (cfs): C. Enter appraisa| costs
+ |26 Confract Amount (ar » yuash 1,483 605 1,186 2178 . . .
27 Water Cost (8 AF) §150 §60 $1,607 associated with purchasing
%:&_ Wyatar Yaar Tyna halow normal helow normal below normal below normal helc the water r|ght here
g D
33 initiaf Costs
5 Water § 223140 Te k] 1422863 | § 3,499,807 | §
5 Megotiation / Administration § 50,000 | 3 250,000 | § 100,000 | § 100,000 | # 50,00
+ [S5] Infrastructure § -8 (20000 [ S -8 -8
40 | Other § -8 e -1 | §
41 TOTAL $ 273140 | § 1,000,000 | § 1,522863 | § 3500807 | & T |
E Annunal Costs | |
A3 Pumping Cost (8 / AF) $ 25 -
[44] Option Fea (§ / AF) m - - 5 i
45 Administrate- - 25,000 | § 25000 | § 10,000 | § ‘0000 | § 25,00
B. Cells that are not applicable ! Ot ot g gy 0 toges s L E 10,00
to the acquisition type ¥ To1aL | 3 35,000 | § 50,124 | § 20,000 | § 2000035 D. Values that are
49 Cost Forecast .
£ ‘?’-El— Ket Present Walue § 308,140 | § 1,357,195 | § 1777350 | § 2,560,009 | ] aUtomatlca”y CaICUIated
T"?_T_ Total Water (4F) Received | 1.488 6,655 23714 43557 LU
72 Unit Gost (MPY) per Acre Foot Received § 207§ 204§ 7508 50 | § &
SI20E Annualized Cost ] 322,822 | % 132938 | § 146,114 ' 5 318113 [ § 46,92
Local Economic Impacts
Biological Benefits
Fish Need (Ahsolute) 1,810 720 1,684 1] 3,684
Figh Meed (% from Goal) 41% 100% N% 0% 20%
Life Stage 3% 40% 69% 5T% ‘ 100%
FlowYalue 0.081 0.526 0.366 4.743 0.372
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Example of Populated Contract Schedule

This is an example of the Monthly Contract Schedule populated with data. The amount available each month may vary and
this information would be in the response to the solicitation of willing sellers.

T ] 5 | T 03] S — B. This represents
. ' ! 5 cfs of groundwater
T A. This represents i substitution in the
3 Water Acquisition Decision Mode| aspot market months of April and
I Define Acquisition Afternatives purchase of 25 cfs May so that water may
5 available in June. be left instream.
f ‘Reset Planning Sheet - Clear All Alternatives - y 4 " f
? f D atio
i Description of Alternative Spo Market Example | Conjunctive Example l.ease Example  [WR Purchase Example|  Options Exampls
_;_EI_ Drainage | Watenaay ill Creek Antelope Creek Deer Creek Butte Creek Werced River
_'1[1__ Contract Type Spot Conjunctive Lease Furchase Cptian
11 Cantract Term (years) 1 20 20 20 20
E oral Contract Informatic \_-____/
ﬁ Monthiy Comtract Schedule (cfs):
fee | EE January - . - - 215
= [15] February : < : - 215
| March - - 4.80 - 215
o li April - 5.00 4.40 6.00 215
il el Mary = 5.00 440 £.00 2415
£ _7{_5_ June 2500 - 4.490 B.00 205
t i July - - - 600 218
& ﬂ August - - . B.O0 2146
< g Septernber : - - f.00 218
|23 | October - - - - il ]
e Movernber - p s . 215
« |25 December S - < 245
=l | 2B Contract Amaunt (5F [ year) C. This represents a 1,186 2178 1,467
| 27 | Wiater Cost (§ £ AF) long-term lease for $60 $1 607 gao E.This represents an
_Eg_' Water Year Tvpe bel 4.9 cfs of water in below nartmal | below normal below norm  option contract for
3_2' 0 the months of March ] 2.15 cfs each month
33 initial Costs through June. D. This represents of the year.

a purchase of water
rights to divert up to
6.0 cfs from April to
September.
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Example of Populated Infrastructure Costs

If capital costs would be incurred for an alternative, they would be documented here.

IE B 75 E F ] H
Hi
| 2 |
3 Water Acquisition Decision Model
ES Define Acquisition Alternatives
5|
5 Reset Planning Sheet - Clear All Alternatives
?'—, 5 0 Atlo
g Diezcription of Alternative Spot Market Example | Conjunctive Example Leaze Example  WE Purchase Example|  Options Example
E Drainage [Watenway Wil Creek An'telnpe Creek Deer Creek Butte Creek Merced River
10 Contract Type Spot Conjunctive Lease Furchase Ciption
ErR Contract Term fyears) 1 20 20 1l 20
e B ra 0 A | atio
F3e Monthhy Contract Schedule (cfs):
j g_ﬁ_ Contract Armount (AF fyear) 1,488 605 1,186 2178 1,557
27 Water Cast (F 1 AF) $140 FE0 $1,607 $30
_Z‘IS Water‘r’earﬁrpe helow narmal helow narmal hielow narmal helow narmal heIanDrmaI
33 Initial Costs
34 \Wiater ¥ 22314013 [ § 1,422,863 | § 3,499,807 | § -5
35| Negotiation { Administration 5 50000 | § 250,000 | & 100,000 | § 100,000 | § 50000 | §
- |36 Fump Capacity periell (AF peryean 1,250
it E_ Capital Cost per Yyell 5 740,000 5
- B8] Munber of Wells Meeded Z 1/ i z
= |39 Infrastructure $ A5 750,000 ¢ § a5 N _Ds
40 Cthat § -1 % - 8 -1 - - | %
41 TOTAL | % 273,140 | § 1,000,000 | § 1,522,863 | § 3.500.807 | § 50,000 | $
___ Annual Costs

A. Conjunctive use

alternatives are likely to

incur well costs.

B. If capital costs, such as for conveyance,
are needed for other types of acquisition,

they would be input here.
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Details of Net Present Value Calculation

I . 3 T o E § T n
L1 C. Lease contracts must be paid
o . .
El Water Acquisition Decision Model in year one, therefore initial costs
ES Define Acquisition Alteratives are high. Subsequent annual
|5 | S— _ costs are composed of recurring
|| |lesottemnmosieet clea Al Sitiastens administrative and operations and
il At — maintenance costs.
i Description of Alternative Spot Market Example | Conjunctive Example Lease Example MR Purchase Example| Op
_Ei_ Cirainage [ YWaterwvay Mill Creek Antelope Creek Deer Creek Butie Creek e
Contract Type Spot Conjunctive Lease Purchase
Contract Term (years) 1 20 20 20 .
ontract Informatio D. Upfront and recurring costs
Manthly Contract Schedule (cfs): for water rights purchases are
[+ Contract Amount (AF /year) 1,488 G005 1,186 2178 1,557 a..q o
\Water Cost (5 AP 150 560 §1.607 $90 similar to leases. An exception
it b e T below hormal below norrnal pelow hormal below normal below narmal is the credit in year 20 for the
A. Spot market costs are all purchase price of the water
incurred in the year of the 5 223140 [ 8 14228635 348980 |§ -T1 less the recurring costs in the
transaction and therefore : o : ?:gggg : 100,000 : 100,008 ﬁ 2,08 3 20th year. This represents the
are discounted 1 year. $ o s s s -l residual value of the water right,
w. S - TOTAL $ 273,140 | § 1,000,000 | § 1,522,063 | § 3,599 007 | § 50,000 | 4 assuming it may be re-sold or
42 nnua' Costs 9
el Purnph 8 Cost &1 AF) 5 e 7 putto another environmental
Option Fe.2 (§/4F) § 514 use. Any water right purchased
Administravve $ 25,000 [ § 25,000 & 10,000 | § 10,000 | § 25000 | 4 b h FWS I
Operations, Manitoring 5 10,000 | § 10,000 | § 10,000 | § 10,000 | § 10,000 | § y the represents rea
Other Y N (B s -3 -3 -18 ___-1¢ property, unlike contracts which
T TOTAL I8 § LR S 20000 | 3 28000 { £ 1278111 end after a period. The residual
I"- Year 1 5 3081408 1,050,124 |§ 1542863 % 3,619,807 % 232870 value captures the benefit of real
s Year 2 o 50,124 20,000 20,000 182,870 R=ATIR
Year 3 40,124 20,000 20,000 182870 property and the ﬂe.XIbIIIty Of the
B. Initial costs are higher for Year 4 7 20,000 20,000 7,783 FWS to use or sell this property.
. . . Year § - 20,000 20,000 7,782
conjunctive use acquisitions Year 6 50,124 20,000 20,000 182,874
If there iS an infrastructure Year 7 40,124 20,000 20,000 18270
Year 8 - 20,000 20,000 182,670 ) o
need. Subsequent annual Year 9 20,000 20,000 1£2,670 E. For option contracts, initial
r m f Year 10 - 20,000 20,000 7,783
costs are co posed o o i S i B g Fost§ are lower because water
pumping and operations Year 12 : 20,000 20,000 7,783 is paid for when the contract
and monitoring costs. 5l i ahia 200 igggg “fs;” is exercised. In years where
Conjunctive use is assumed Year 15 50,124 20,000 20,000 182,870 the option to purchase water
to be implemented in gl : o S £ is exercised (above normal,
below normal, dry, and Year 18 50,124 20,000 20,000 7.783 below normal, dry, and
critically dry years, therefore You )9 2012 ?‘:ggg o 4?3-2”;} ::i:;g critically dry), water costs are
not every year will have a Net Present Value 5 308140 (% 1,357,195 |3 1777350 | 5 2,560,009 | § 1541221 1] higher. In years when water is
cost associated with this not purchased, only the option
type of alternative. ] fee is paid.
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Hidden Worksheets

There are several worksheets that are hidden to keep the data input interface less cluttered. To unhide these sheets, use the
“Reports” and “Navigation” buttons on the Assumptions worksheet of the DSM workbook. The user may also unhide the sheets
from the Microsoft Excel menu bar by choosing “Format/Sheet/Unhide.” The hidden sheets are:

* Export Data to CDP
* Instream Flow Targets for each drainage

+  Wet, Above Normal, Below Normal, Dry, and Critically Dry water year base flows and flow deficits relative to the target
flows for each drainage

« Assumed Water Year Sequences
*  Flow Value Calculations for Alternatives 1 through 10

*  Flow Value Calculations for Alternatives 11 through 20
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each alternative. The
alternatives must be in

top of this worksheet as
they are in CDP.

A. Scores are shown for

the same order across the

CDP Export Data Worksheet

CDP Export Data worksheet is the sheet that formats the scores for each alternative for export into CDP, the decision science software.

B. Check this box to

see which alternatives

have the highest and

lowest scores for each

scoring element. This

highlights the strengths
and weaknesses of the

alternative.

e I8

demonstrate skrengths and weaknesses of each alternative.

B33 - I
A I B [ | B
DP Export Data
Spot Market Example, R Purchasze Options
o | Example, Mill, Antelope, Leaze Example, | Example, Butte, Example,

g ttributes LN | Spot Conjunctive Deer, Leaze Purchase Merced, Option |
4 NP of Costs (000s) 303) 1357 1,777 7aa0! 1,641
5 |Unit Costs (NPV) 3 S 204 75] 59 g1
B |Annualized Costs (000s) 323 133 146 4 47
7 |Local Economic Impacts -1.00 o.00| 0.00 -1.00 -6.00
g |Fish Meed (Absolute) 1,810 720 1,984 ] 3,684
9 |Fish Need (% from Goal) 0.41 1.00] v.21 (.00 0.20
10 |Life Stage 0.31 0.40 0.69 0.67] 1.00
11 |Flow Yalue 0.091 0.526 0.866 8713 0.377
12 \Endangered Species Benafits 1.00 0.00 1.00 1.00 | C. Click this
13 |Ecological Impairments 2.00 2._00_ 2.00 . button to close
14 |Ecological Improvernants 200 5.00 8.00 2.00 . orhide this
15 | Scientific Information 0.00 g.00 8.00 2.00 | worksheet.
16 |'VWater Rights Type 10.00 8.00 7.00 7.00 Huur
17 |Paolitical Acceptance 10,00 6.00 8.00 2.00 f.00
18 |Public Acceptance 1000 6.00 .00 8.00 .00
19 Regulatory Timetable 10.00 2.00 f.00 g.00 4.00
20
21 .
5 .
22 |Data Formats CHZM HILL:
N Data formats automatically highlight the best and warst scare for each measure
2:4“ V' Highlight bestjwarst observations across all possible alkernatives, Read from top to bottom, highlighted cells
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Instream Target Flow—Below Normal Water Year

The instream target flow is based on the water acquisition priorities established in AFRP 1996 for Chinook and other
anadromous fishes. Given a drainage, water year type, and priority level, ECOSIM produces feasible target flows in accordance with the
Central Valley Project and State Water Project Coordinated Operations Agreement and in compliance with Bay-Delta Accord standards
and CVPIA (b)(2) criteria. The specific target flows will be output by ECOSIM and the DSM user must coordinate with the ECOSIM
modeler to receive this output. The specific target flows must be input into the Instream Target Flow table manually.

Below is a table of target flows for the Below Normal water year. These target flows may be used as default flow targets to run
the DSM for generalized rankings of alternatives. The Below Normal water year was chosen because it is a year type in which obtaining
additional flows becomes increasingly beneficial for anadromous fishes. The interpretation of the rankings would be limited to the
Below Normal water year and the assumptions documented in the Notes and References column. Generalized rankings are useful for
strategic planning purposes with respect to water acquisition and budgeting.

B. Assumptions
A. Clicking this button pertaining to the
A= closes this worksheet. S O T B S = O N S S O T instream target flows.
M tream Target Flow RESTORE Defoult Targets | CLEAR Defoult Flow Targets |
1 (for a Water Year in TAF)
et
i Drainage Race | Oct Nov Dec Jan Feh Mar Apr May Jun Jul Aug Sep Notes and References
| 4 |Antelope Creek ZRC : - # : - 16 ‘ 24 ‘ a1 ‘ e > - | - Flowe targets set by Andy HamiltoniDick Jewell USFWS - June 25, 2002
| 5 |Battle Creek '* SRC - = 4 = 2 2 - - > = Rl tavnntemat Divarsion alteration is plan here.
| B |Bear River FRC 1325 1341 135 145 13.3 36 3T o M. . f, through priarity 6.
| 7 |Big Chico Creek ' FRC - - - - - G Clicking this - - D. Clicking this lly limited by flows, No acquisition flow potential, Targets = zero))
__'E}"_ Butte Cresk ? SRC 6.2 6.0 .2 6.2 56 | button restores the 6.0 - button clears the get by Andy Hamilton/Dick Jewell USFWS - June 25, 2002
9 |Calaveras River WYRC 9.1 4.2 4.4 4.4 10.4 1.7 121 ¥ thraugh priatity 11,
= v re-populated )
10 Clear Croek 12 FRC : : : = | default values. : —| pre-pop : .
| 11 |Casumnnes River FRC 9.2 8.9 9.2 - - | G —TE > - | targets, clearing 5. Flows can be obtained only through reduced GW pumping (unlikely).
'j_j;Cottonwood Creek ' FRC - - - - - - - - - - the worksheet to lly limited by flows. No acguisition flow potential. Targets = zero.)
|13 |Cow Creek FRC 31 - - - - 1.8 30 31 1.8 - . Set by Andy Hamilton/Dick Jewell USFYWS - June 25, 2002
14| Deer Creek SRC - - - - - - - 9.8 9.5 - be populated with set by Andy Hamilton/Dick Jewell USFWS - June 25, 2002
5 |Feather River FRC 1538 | 1488 | 1538| 1538| 13@g| 1538 | 1488 | 1538 655 7.7 | specific flow targets. fpalvear Ecogiminput
| 16 | Merced River FRC 171 251 59 18.6 16.8 18.6 47.8 49.4 15.4 i fMormal year ECOSIM input. y
;Mill Creek SRC % = £ : E ¥ g4 ke 893 ¢ pUEIowWErgeIsSet by Andy Hamilton/Dick Jewell USFWS - June 25, 2002
dokelumne River * FRC 18.3 185 20 18.0 16.3 18.0 26.0 233 16.3 6.6 Lewel 4. Below Mormal year ECOSIM input.
| 19| Stanislaus River FRC 12 123 178 480 433 48.0 1029 106.4 57 415 Level 3. Below Marmal year ECOSIM input.
ETuolumne River FRC 258 6.2 271 185 16.7 184 708 4.3 1449 154 Level 5. Below Marmal year ECOSIM input.
| 21 | Yuba River FRC 30.7 28.7 307 30.49 27.49 30.49 49.3 50.9 36.7 27.0 Level 4. Below Marmal year ECOSIM input.
122! Wo flow targets established py AFRF or USFWS
25;2 These streams appear to have met thelr doubling goall Enter a "0" for Target Flow to indicate there is no flow value for anadromous fish, if desired.
-

F. These drainages appear to have met their AFRP doubling goal,
according to the April 2004 GrandTab data. Water acquired for
these systems would not have flow value for Chinook salmon, but
would benefit other species and habitat overall. To model “0” flow
value for any drainage, input Target Flow as a “0”

E. These drainages do
not have AFRP or FWS
established target flows.
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B. Clicking this button

A. Clicking this button restores the default values.

Instream Target Flow—Specific Values

C. Clicking this button
clears the pre-populated
values and the table looks
as it does in this figure.

closes this worksheet. —
—
—
A ] e = 2 2 = 7 e P | R | o
i_wﬂ Recommended Instream Target Flow === m"m’
{for a Water Year in TAF)
Drainage Race | Oct Nov Dec o Feb Mar Apr May Jun Jul Aug Sep Notes and References
| |Antelope Creek SRC - - - - ) - -
| 5 |Battle Creek ' SRC
| B |Beat River " FRC
Big Chico Creek ' FRC
3 |Butte Creek SRC
| |Calaveras River WRC
10| Clear Craek ! FRC
i Cosumnes River FRC <
| 12 | Cottonwood Creek' | FRC
13 |Cow Creek FRC
Deer Creek SRC
Feather River FRC
16 |Merced River FRC
7 Mill Creek SRC -
Makelurnne River FRC - -
Stanislaus River FRC
| Tuolurmne River FRC
‘fuba River FRC -
Mo flow targets established py AFRP |

D. Enter the target flow values
from ECOSIM for a specific
scenario based on water year
type, drainages, and acquisition
priorities from AFRP 1996.

E. Document water year
type and AFRP priorities.

W082005006SAC/166735/062640001 (DSM Manual_final.pdf)

35



Base Flows and Flow Deficits

Base flow levels should remain fairly constant across DSM runs, but may change due to system operations, long-term WAP
leases, or water rights purchases. Flow deficits are calculated as the difference between target flows and base flows. Before the DSM
is run, the user should confirm that the base flow and flow deficit data are current.

| A ErEEE s e e e e e e e e e e e C. Monthly base flow
; | ‘crose | Below Normal Water Year for each drainage for a
24" Updated haseflow estimates should consider previous water acquisition amounts typical Below Normal
3 - Baseflow (in TAF) water year.
4 Drainage Race Oct Nov Dec Jan Feh Mar Apr May Jun Jul Aug Sep
. . 5 [Clear Creek FRC 353 | 1085| 1a72| 2578| 3ms4| 3028 3006 1408 7.45 4.94 207 230 —
A. Click this button | 6 CowCreek FRC 45| 1894| 3982| 7479| 9624| ED21| 3982| 2480 8.05 1.96 158 236
to close or hide this | 7 |Cottonwond Creek | SRC 694 | 1530| 4354| 7158 eess| 7096| s022| 2893| 1333 5.01 384 4.30
8 |Battle Creek SRC 1652 | 1887| 2638| 377| 2394| 3200| 3319 3288 33| 1883 |  13am 12.83
worksheet. | 9 | Antelope Creek SRC 188 395 655 | 1004 1473 879 5.95 437 0.8 0.9 0.9 0.9
10 | Mill Creek SRC 438 788 | 1354| 1897| z262| 1807 2172| 1689 547 0.99 0.99 0.99
11 |Deer Creek SRC 382 746 | 1413| z010| 2e34| 2310|2724 l4 1234 1.00 0.99 0.99 0.99
| 12 Big Chica Creek FRC 1.84 319 734 | 1083 1783| 1293 1178 4,55 2.43 1.81 1.41 1.36
| 13 |Butte Creek SRC 284 330| 1007 | 2141 3312 .27 205 410 132 0.99 0.99 0.99
14 |Feather River FRC 7280 | 7140| 7380 46914 | 16556| 6150 50| 6150|5350 | 6150 B150| 59.40
| 15 | Yuba River FRC | 14218| 13579| 181.03| 427.01| 28537| 33326 1 00 2G0| 3478 | 6595 | 11897 | 11745
16 |Bear River FRC 099 099 240| 13820| 12000 8.50 10 .10 0.89 0.99 099 0.99
[ 17 |Cosumnes River FRC 1.38 614 | 2200| 2340 6330 200 7130 (0 3880 1z00 3.20 1.20 0.99
| 18 |Mokelumne River FRC 2898 | 1124 451 .90 1 b50 M 1110 630 | 1080| 1220 250 | 1820
| 19 | Calaveras River WRC 0.39 0.99 093 | s610| 2 4 20 0.99 0.99 0.59 0.99 0.99 0.99
| 20 |Stanislaus River FRC | 1881 7220 1810| na| Z 7 40| seB0| 4230| 2480 3530| 2870| 1980 D. A blank cell
| 21 | Tuclumne River FRC 2317 | 2319| 2553| 3 Y Y 2251 34,53 4.45 4,50 460 4.45 .
22 |Merced River FRC| 2020] 1140] 11.20] &5 2 36 1430 5.00 8.50 7.50 5.70 7.00 8.90 indicates no flow
3 b W targets were
24 Fl v Defir . ive w Target Flow (in TAF) .
25 Drainage Race Oct Nov. | = . on Feh Mar Apr May Jun Jul Aug Sep | established for a
[Clear Cresk FRC particular drainage.
Cow Creek FRC - - : - - - - - - - - -
i | Cottanwood Cren k SRC
29 |Battle Creek SRC
30 | Antelope Creek SRC - - - - - - z 3 0.50 = & =
o o tF Mill Craak SRC = £ 2 B = . - 287 i £ ; 00
B' This indicates the ) | Deer Cresk SRC - - - = = = = = 8.43 2 5 L .E. The Syml:.)OI
Chinook race for which i Chco P g\(i:Céteshthgreés noﬂﬂow
utte Zeeel 7.00 622 : - : 2 i 574 4.81 8.85 8.85 8.53
the target flows are F eather River FRC| 4312| 4175 4312 . : 5527 | 8atz| sass : 5 : ; eficit. That is, baseflow is
established. Normally, it is @#1Yuba River FRC s : : : #74| 1984|2678 : : : equal to or exceeds target
s - Bear River FRC 1254 | 1210|1143 = 874 258 270 270 258
the most |Im|t|ng racein Casumnes River FRC 7.85 2748 - - - - - 2260 - - - =
the drainage. Makelumne Rive - FRC = 1613 | 2368| 1839| 2253| 2573| 5138| 5408 4246 825| 1595 1.65
FRC=fall run Chinook Calaveras River WRC .11 3325 339 - : 328|  1043| 1144 1075|1114 811 7.81
| Stanislaus River FRC 576 : 348 | 5511 4368 | 5041 8200 | 101.01 2354 | 1478| 2137 2854
SRC:spring run Chinook Tuolurnne River FRC 2,66 3.59 2.08 7.57 . 9.42 75.57 78.02 16.97 17.54 1754 16.97
=i T @ freek Merced River FRC 027 1722| 1807| 04| 4511 87 - Bemed 8358 cee8| 5643| 5248
flow deficits I

W082005006SAC/166735/062640001 (DSM Manual_final.pdf)



Detailed Flow Value Calculations

components of flow value on one page.

A By g T R S e e e e TSR T T e
Close. Alternative # 1
A. Click this button 5 Mill Creek , Spot
to close or hide this 3 Proposed Acquistion (AF)
ksheet 4 CFs: : = = E E E = = 75.00 = = = Z5.00
worksheet. 5 | Year |water Taken? ot Nov Dec Jan Feh Mar Apr May Jun Jul Aug Sep Total
5 1 fes - - - - - - - - 1,488 - - - 1,488
7 Mo | - - - ]
N s Mo - ]
% ; ED - B. The proposed acquisition volume is shown in cfs g
;! a = .
] s | o . and AF. The flow value is based on AF of water. The 0
% e - flow value is calculated based on addressing some :
g 9 | Mo - portion or the entire flow deficit. If water is not taken 0
T“;L e ° because there is no flow deficit in that month or if the :
% :g ED - proposed acquisition does not provide water in that g
o o = . . .
8| 11 | o - month, then there is no contribution to the flow value. 0
120 15 | no g 0
2 16 Mo - - - - - 0
(52| 17 Mo 2 2 = : : 0
C. Target flow data 23] 18 | No o
. 124 19 | ne 0
is based on AFRP 25 Mo 0
(1996) and Jewell and i iz
. rid Target Flow {(AF)
Hamllton (2002) 28| Year ‘Water Year Oct Mow Dec Jan Feh Mar Apr May Jun Jul Aug Sep
129 1 [below normal - - - - - - - - 9,342 - -
(30 2 |critically dry < - 2 = = = - = 9,342
31| 3 oy = : 5 - - - . - 9,342
(47| 19 |critically dry - - - - - - - - 9,342
48| 20 |critically dry - - - - - - - 9,342
49 ~ A|Estimated Base Flow {AF)
_@. ear | Water Year 0Oct Hov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
I\% 1 below normal - - - - - - - - 6,468 - -
2 eritically dry = : : = = < = = asn
P‘ Base ﬂOW' (53| 3 |awv - - - - - - - -| 2778
is grounded in (B9 19 |critically dry - - - - - - - - 980
70| 20 |ertically dry - - - - - - - - 950
ECOSIM data. Pl Flow Value
72| Year Water Year 0Oct Mov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Total
(73| 1 |belownormal : z = = = = = = 0.081 = = = 0.091
74| 2 critically dry i = = = = = = = 0.000 = = = 0.000
75 3 |dry - - - - - - - - 0.000 - - - 0.000
50| 18 |ary 5 z - = = = = = 0.000 = = = 0.000
(1| 19 |erifically dry 5 2 - 2 2 2 2 2 0.000 2 - - 0.000
| 92 20 critically dry . = = = = = = = 0.000 = = = 0.000
|25 I S T s T S T W TG 4

The Flow Value score is calculated based on the size of the proposed acquisition, target flow, and base flow. The calculations
are made automatically based on data input by the user. Note that rows have been hidden in the graphic in order to show all the

E. Flow value of a

proposed acquisition.

T
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Water Year Sequences

Water year sequences were assumed based on the historic records for the American River, Sacramento River, and San
Joaquin River watersheds. These sequences, in conjunction with assumptions of which types of acquisitions were eligible in each
water year type (see NPV discussion on page 30) determine the NPV of costs. Costs that are farther in the future are discounted
more, that is they are worth less in today’s dollars. On the other hand, costs that are closer to the present are worth more relative to
today. For example, if the distribution of water years were ordered from wet to critically dry, the higher costs of buying more water
in the critically dry years would be discounted more. If the water years were ordered from critically dry to wet, the drier year water
costs are discounted less. Both cases skew the NPV calculations. By assuming an unordered sequence, the NPV of costs is more
representative of reality.

The water year sequences may be updated as the historic record becomes longer and as new information becomes available
through applying the DSM. All changes should be justified and documented.

C. The corresponding
sequence is chosen by the
DSM based on the starting
water year type input by

B. The assumed sequences change
slightly based on the starting year,
though the distribution of water

A. Click this button
to close or hide this

worksheet. years is the same. the user
— —
T
= B 5 ) I i\ T s P A
1wl I Water Acquisition. Decision Model
2 Deern - ater T ear >eguence by Uramadge
3 |Drainage Waterway Year Wet Above Normal Below Mormal Dy Critically Dry Assumed
4 |American R.  |Clear Creek 1 fweet abuve REna Baloae el i crbically . dry below normal
=} Cow Creek 2 |above normal wet critically dry (critically dry dry critically dry
B Cottonwood Creek 3 |below normal — helow normal — dry |below normal below normal dry
i Battle Creek 4 |eritically dry ichitically dry jabove normal  above normal  above hormal abhove normal
8 Antelope Creek 5 |dry (dry wiet wet wet wet
g fill Creek B |below normal below normal below normal  below normal — below normal helow normal
10 Deer Creek ¢ |below normal below naormal below normal — below narmal — below normal helow normal
11 Big Chico Creek 8 |abovenarmal  above normal  above normal  above narmal | above nommal above normal
12 Butte Creek 9 |wet wet wiet lwet wet wet
13 Feather River 100 Jwet wet wiet et et wet
14 Yuha River 11 |dry dry dry dry dry dry
15 Bear River 12 |wet et wiet [wied wiet wet
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Exporting Scores to CDP

Once the DSM workbook has been populated with scores for each alternative, the scores must be exported into CDP. To do
5o, return to the Assumptions tab of the DSM workbook and click on the Generate CDP Export Summary button. From the Export
Summary, highlight the cells containing the data that need to be exported and then copy it.

A. Highlight data to

3 Microsoft Excel - b3_v5.0(F 3) I
Ty o v ; be exported.
3 e | Edit | Yiew Inseit Fomat  Teols Data  Window Help
B0 File | Edit | Miew lnset  Format  Teols Data  Wind Hel
e Cont OSSR 290 B8 L Tk e - o]
Jaia | Bepeathecios OO |y e ===l o 0 €l iEE -0 - A-@@EAS]
031 & Cut Crl+
|53 Copy i BRI D e et VAR [
1 1CD [l Office Clipsoard...
| Paste QY Ftelope Cor, ' ' Spat, | Con, Le
Paste Special .. Antelope, Mill Spot, Mill, | Mill Lease, Mil, Deer Spot, Deer Leaze, Bulte Purc'mse, Yuba Options, Mokelumne, Mokelumne, Star
3 |Attri Conjunctive Spot Leaze Deer, Spot Deer, Lease  Bule, Pu chaze  Yuba, Option Spat Conjunctive L
B )
4 NPY e i D 1,257 308 4,354 266 1.7 E 2,560 17,765 442 6,000
5 |Unit Fill .t 204 207 100 220 75 59 B& 223 90
| B Anny Bleir » l 133 323 360 279 146 318 137 464 608
¥ |Loca 5 I_ e -1.00 -4.00 -1.00 0.o0 -1.00 -2.00 0.o0 8.00
= elete.. o & | : i
8 F!Sh = B. COpy it. 1,810 1,810 1,954 1,984 o 4,798 0 0
8 Fish Delete Sheet 0.41) 0.41 031 0.31 0.00) o7 0.00, 0.00
'1:[1 Life g e b Daps Shase. b Do) 0.31 077 062 0.63 0.67 1.00 02 012,
11 | Flow - 0526 0.0491 0.470 nogz 0.866 4743 0714 0.042 2044
12 Endg #3 Eind.. Clrl+F 0.00 1.00] 1.00 1.000 1.00 1.00] 0.00 0.00] 0.00
'13-' Ecald FReplace... Cirl+H 2.00 2.00 2.00 200 10.00 2.00 4.00 2.00 8.00
14 |Ecol GoT CHisG 8.00 2.00, 2.00 200 8.00 2.00) 200 2.00 8.00
15 ] __D_.D—'" i 8.00 0.00 2.00 0.00 8.00 2.00 2,00 0.00 4.00
T§j Wyatg Linls g.00 10.00 7.00 10.00) 7.00 7.00) 10.00 3.00 10.00
17 Paliti .00 10.00 6.00 10.00 5.00 2.00 10.00 5.00 6.00
18 |Fubli e 6.00 10.00 3.00 10.000 5.00 8.00) G000 5.00 5.00
19 Regulatory Timetahle 2.00 10.00 4.00 10.000 6.00 5.00) 500 10.00] 2.00)
20
21
i !
22 |Data Formats CHZM HILL:
==, Data formats automatically highlight the best and worst scare For each measure
24 [ Highlight bestiwarst obseryations across all possible alkernatives. Read from top ta batkar, highlighted cells
E’ demonstrate strengths and weaknesses of each alternative.
285. Best Scare For measures where we observe alternatives that share the best or worst
2?.\ scare for a particular measure, highlighting is eliminated.
58 Wirst Score
29
e —
w4 v mf Asumptions  Alternatives ' Export Data te CDP  Chineok Statisics f Life Staga
IR‘B&ﬂS‘-: :
gRstart] U B Y WA 5ol e ”| yciDocuments .. [ Microsoft Exc..

e ———
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Pasting Scores in CDP

Return to the CDP file that contains the water acquisition alternatives. From the menu bar on the model Hierarchy screen,
choose “View/Hierarchy Data.” This brings up a table with the model structure, policy criteria, scoring element weights, and the
alternatives with “Unrated” scores. Highlight all the “Unrated” cells and paste the scores from the DSM workbook.

Mew  Open Saﬂve Print Prevar | Snap Lndn  blavie
' Goal “feichts | Piating Set Policy Critetia “lsichts | Fiating Set Atibute ~ Antelope _ Mill Creek | MilCresk | DeerCreek | DestCreel -
W5l 1o Anadromous Fish 5300 Cost of Altematives. Cost of Altematives 10000 MNPV of Costs MPY of Costs Urrated Unrated Unrated Urrated Urrated Lerated
4400 Local Econamic Impacts 0.00 LInit Costs [NPA) Linit Costs [NPA) Unr=.ed Unrated Unrated Urrated Urrated Urran=d
10000 Biological Benefits 0.00 Arnualized Costs - Annualized Costs. |'rrated Urrated Urirated Urrated Urrated IUnrated
46.00 Scientific Infarmation Local Econamic Impacts |Bltematives Local Economic Impacts Urrated Urrated Unrated Urrated Urrated Unrated
F7.00 Implementaility Biologizal Benefits 21.00 24 bsolute 2 Abzolute:  |Urrated Urrated Unrated Unrated Urrated Unrated
9600 2% Distibuted 2 Distributed ~ |Unrated Unrated Unrated Unrated Unrated Inrated
89.00 Life Stage Life §Ia§e_. _ |Urrated Urrated Unrated Urrated Urrated Urnirated
89.00 Flaw ialue Flow 3 allie. ~ |Urrated Urrated Unrated Urrated Urrated Urnirated
74.00 Endangered Species Benefits |Endangered Species Bene fits | Unrated Urrated Unrated Urrated Urrated Unrated
60.00 ‘Ecological Impairments Ecclogical Impaiments | Urrated Urrated Unrated Urrated Urrated Unrated
B0.00 Ecalogicsl Impravements Ecological Improvements _ Urirated Utrated Unrated Unrated Unrated Unrated
Scientific Infarmation [Nta&naﬁ\!cs Scientific: Infarmation _Unrated Unrated Unrated Unrated Urrated Inrated
Implementability 91.00 ‘water Rights Type. “wiater Rights Type. Urrated Unrated Unrated Unrated Urrated nrated
72.00 Foliical Acceptance. Political Acceptance Lrated Urrated Unrated Urrated Urrated Unrated
ER.00 'F'ub'ﬁcﬁcceptan_cg - Public Acceptance. Unreted Urrated Lnrated Unrated Urrated Unratad
£1.00 ‘Regulatony Timetable Regulator Timetable: Unratea Unrated Unrated Unrated Unrated ! arated

A. Highlight the “Unrated”
cells and paste the scores
from the DSM workbook.
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Out of Range Errors

If a dialogue window appears indicating a “Value out of range error,” cancel the Paste operation by clicking the cancel
button and then check to see if there has been a data entry mistake in the DSM workbook. If there is no data entry mistake, consider
how far out of range the score is. If it is slightly out of range, by no more than 10 percent, consider truncating the value to the
maximum score for that scoring element and running the DSM as usual.

If the score is out of range by more than 10% or if more than one score is out of range, consider omitting the alternative
from the group of acquisitions under consideration. There is something unique about this alternative and comparing it to the others
would not be appropriate. This alternative should still be considered for acquisition by the FWS, but do so outside of the DSM. The
scoring elements most likely to have scores out of range are NPV of Costs, Unit Costs, Annualized Costs, and Flow Value.

The ranges of possible scores for the scoring elements should not be modified simply to accommodate an out of range
alternative because doing so changes the assumptions of the DSM. The allowable range for each scoring element’s possible scores
was developed assuming typical water acquisition characteristics in terms of amount of water available, water prices, and temporal
availability of the water. As more potential water acquisitions are considered, the DSM user may find that the characteristics
of a typical alternative require the range of scores to be adjusted. Alternatively, another version of the DSM may be created to
accommodate a particular kind of alternative (e.g., water rights purchases, a watershed, etc).

Justified changes in the range of scores should be documented so that rankings from the previous version are not compared
to the new version and vice versa.
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CDP Populated with Scores

A. Populated scores I

1E~1'\NLEE\DESKTOPUSER GU~1'FORSCR~1.CDP]

B. Click the Scores button to
rank the alternatives.

4354.00
100.00
360.00
-4.00
1610.00
0.4
077
047
1.00
200
200
200
700
£.00
00
400

Once CDP has been populated with the scores, click the “Scores” button from the row of icons above the scores to rank the alternatives.

1584.00
0.3
.62
0.0s
1.00
200
200
0.00
10,00
10,00
10.00
10,00
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Ranked Alternatives

CDP displays the ranked alternatives in the order in which they are displayed in the model Hierarchy. To show the rankings in
descending order, click the Score button in the Sort taskbar.

B. Click the “Contr” button
to produce a graphic that

£ Criterium DecisionPlus - [ SMART n S indicates how each policy =15 ﬂ
‘Jg 2 ]Ejt “ﬁi;mg L Mwi;w;; ) w;"“"* =|. criterion or scoring element 5
Pt Pkt || Mook Soares WnGH) Gers i *%‘;;, Tt UnoC. contributed to the overall
Decision Valuel  score of an alternative.
YWater Acquisition Alternatives Yalue |
Deer Creek Lease o —
Antelope Creek Conjunctive 0610 -— 7
. . umne River Conjunctive 0574 Y C. These are the .
A. Click this button to : relative scores for the -
put the alternatives in resk Spot Market 0.542 ;
d di der by rank alternatives. Scores are
escending order by rank.  Breel Spot Market 0541 Senean @ e .
- - d River Option 1407 _
Merced River Spot Mark ¢ a B B BB P EBE
Butte Creek Purchase UAT [ B
Mokelumne River Spot Market 0466
WM Creek Lease 0447
Stanizlaus River Purchase 0420
Yuba Rivor Option 0321
X oo "Diecision Score. 076
[~ Ideal Akemalive ™ Uncettainty £ Alisalute = 7 HEsche Hest oo
aut':- None \ii'o',S‘t;d(e T i Mear 05 i Ql%eri'a I ﬂ
4 alues - T
" & Deshion Scorss " Atrbute Ratings | o cumdative
Hide Optioris | Ealed Rules | [E Llose. j | Infa | Help |
NCH26 HILL CH2M HILL | Hisrarchy - Modsi1 | SMART, WEIGHTS b Connected | Riated | 3:47 P
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Contributions by Policy Criteria

The contributions graphics can be displayed as vertical (default) or horizontal bars. To display as horizontal, from the menu
bar choose “View/Graph Style/Stacked Horizontal Bar.” From the contributions graph, the DSM user can see how each policy
criterion contributes to the overall score of an alternative.

A. The policy level i Decisio
contributions for the
Antelope Conjunctive
alternative shows strong
contribution from

each policy criterion, Contributions to Value to Anadromous Fish from Level:Policy Criteria
indicating a well-

balanced alternative. .
Deer Creek Lease

Antelope Creek Conjunctive

C. The horizontal

[ Implementability axis represents

[ Cost of Alternatives  the overall

[l Biological Benefits ~ scores for the

[[] Scientific Information  3|ternatives.

[ Local Economic Impz  Note that as the
DSM user scrolls
through the
alternatives, the
values on the axis
change.

Mokelumne River Co

B. The Merced Option
alternative shows Deer Creek Spot Market
strong contribution

in terms of the cost of Mill Creek Spot Market )
the alternative and the i = E

implementability. ’ J y ! ! 2
00 0.1 0.2 03 04 05 06 07

D. The Merced Option
alternative shows a
small contribution
from local economic
_ impacts and larger

- Palicy Criteria - | contributions from costs
of the alternative and
implementability.

Goal: Value to Anadromous Fish

E. To break down the contributions into more
detail, choose a policy criterion of interest from
this pull down menu.

F. Choose “Ranking Criteria.”
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Contributions by Scoring Elements

This screen shows a breakdown of how a set of scoring elements influences the contribution of the parent policy criterion.

£3 Criterium DecisionPlus - [Confributions by Criteria] - B

A. Spring run drainages will show
a contribution from Endangered
Species Benefits, while non-spring
run drainages will not.

Contributions to Biological Benefits from Level:Scoring Elements

|

Mokelumne River Conjun

Endangered Species Benefits

ological Impairments

Butte Creek Purcl ological Improvements

. - . B. The values of the horizontal
0.00 0.02 0.04 0.08 0.08 0.10 012 axis correspond to the
contribution of the policy
criterion to the overall score.
For Deer Creek Lease, the
contribution of Biological
Benefits was approximately
0.158 and this total is shown as a
sum of the scoring elements.

ow Value
[ 2x Absolute
- Life Stage
B 2x Distributed

Deer Creek Spot Market
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Dick Jewell

U.S. Fish and Wildlife Service
Water Acquisition Program
Richard_Jewell@fws.gov
(916) 414-6536

Contacts for Additional Information

For additional information regarding the DSM and applications of the DSM please contact:

Allan Highstreet

CH2M HILL
Allan.Highstreet@ch2m.com
(916) 286-0300
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