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EKI reviewed and evaluated groundwater modeling options available to comply with the California 
Sustainable Groundwater Management Act (SGMA) Groundwater Sustainability Plan (GSP) Regulations.1 
The GSP Regulations require that the “best available science” be used to quantify the water budget for a 
basin (23-CCR §354.18) and to support the definition of management actions (23-CCR §354.44), among 
other things. The California Department of Water Resources (DWR) review of GSPs will include 
consideration of whether the “best available science” supports the assumptions, criteria, findings, and 
objectives of the GSP. Given the spatial and temporal complexity often observed in groundwater basin 
conditions and water levels, determination of a basin-scale water budget, the estimate of sustainable 
yield, and development of other key GSP elements (e.g., sustainable management criteria) will best be 
accomplished through use of a numerical model.  

Based on multiple discussions with the Cosumnes Subbasin Working Group (Working Group), basin 
stakeholders, and the GSP Leadership Team2, the modeling options considered to support Cosumnes 
Subbasin GSP development included:   

• California Central Valley Groundwater-Surface Water Simulation Model Fine-Grid (C2VSim-FG); 

• Central Valley Hydrologic Model (CVHM); 

• Sacramento Valley Groundwater-Surface Water Simulation Model (SVSim); 

• Cosumnes South American North American model (CoSANA)3; 

                                                           
1 California Code of Regulations (CCR) Title 23 – Waters, Division 2 – Department of Water Resources, Chapter 1.5 
– Groundwater Management, Subchapter 2 – Groundwater Sustainability Plans and Alternatives. 
2 The Cosumnes Subbasin GSP Leadership Team includes representatives from Water Forum, the Consensus 
Building Institute, EKI, and Sacramento County (as the grant administrator). 
3 The draft version of TM#2 (December 2019) evaluated the Sacramento Area Integrated Water Resources Model 
(SacIWRM). CoSANA is an update to the SacIWRM, and upon its completion, the SacIWRM will be obsolete. 
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• A stand-alone model developed for the Cosumnes Subbasin; and  

• A nested model developed for the Cosumnes Subbasin. 

Based on direction provided by the Groundwater Sustainability Agency (GSA) representatives, the 
candidate models and approaches were evaluated against the following pass/fail criteria: 

• Release Date - The model needs to be available to support Cosumnes Subbasin GSP development; 

• Model Capability - The model must be able to support water budget development, Sustainable 
Management Criteria (SMC) development, and evaluation of Project and Management Actions 
(P&MAs), among other items necessary for GSP development; and  

• Budget – The model development/update must be able to be achieved within the available 
budget. 

The models were then evaluated against the following criteria in order of importance defined by the GSA 
representatives:  

1) Represent Hydrogeological Conceptual Model (HCM) accepted by Working Group and employed 
for Cosumnes Subbasin GSP; 

2) Support coordination with adjacent basins and regional water supply planning (e.g., groundwater 
banking); 

3) Minimum cost for future maintenance, implementation, and adaptive management;  

4) Working Group is primary decision maker; and  

5) Schedule allows Working Group opportunity to provide input to model development/update.  

Based on the above criteria, and the best available information at this time, the CoSANA model is the 
recommended approach to support Cosumnes Subbasin GSP development. Utilizing detailed information 
and insights from GSP development activities, the Cosumnes Subbasin portion of the CoSANA model can 
be functionally equivalent to a nested, basin-specific model (the second ranked choice)4. The CoSANA 
model is planned to: (1) represent the current HCM developed and accepted by the Working Group; (2) 
accurately represent conditions in the Cosumnes Subbasin; and (3) be nested within the regional model 
to support coordination with adjacent basins.  The Working Group is assured by the CoSANA proponents 
(i.e., the Sacramento Regional Water Authority) that the CoSANA model will meet the Working Group’s 
GSP development schedule and budget. Because the CoSANA model will be developed with oversight and 
participation by the Working Group, the GSAs will be the primary decision makers related to model 
development, calibration, and use within the Cosumnes Subbasin. Furthermore, Working Group 
participation includes direct access to the most current model version through a web-based Sharefile site, 
and they have the option at any time to retrieve a copy of the model files and complete its development 
for use toward GSP development. 

An evaluation of the modeling options considered, the ranking criterion employed, and the evaluation 
results is included as Attachment 1. 

                                                           
4 A nested model would be a detailed model of the Cosumnes Subbasin that specifies the hydrologic conditions at 
the basin boundaries based on information in regional models that include the North and South American 
Subbasins and the northern portion of the Eastern San Joaquin Subbasin 
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ATTACHMENT 1:  

Model Evaluation and Recommendation 

1 INTRODUCTION 

To comply with SGMA GSP Regulations, the GSP prepared for the Cosumnes Subbasin must utilize the 
“best available science” to quantify the water budget for the Basin (23-CCR §354.18) and to support the 
definition of management actions (23-CCR §354.44), among other things. This Technical Memorandum 
summarizes the review and evaluation of the modeling options available to the Working Group to support 
development of the Cosumnes Subbasin GSP.  

Existing models were assessed to determine whether one or more would be suitable to support Cosumnes 
Subbasin GSP development, or whether it would be better for the Working Group to develop a custom 
model. A comparative analysis of the model histories, construction, and calibration parameters reveals 
their relative strengths and weaknesses, and supports the recommendations included herein. 

2 MODEL OPTIONS 

The following modeling options were evaluated herein:  

1) C2VSim-FG, a numerical model developed by DWR which covers the entire Central Valley. The 
fine grid version currently available is a second Beta (“Beta 2”) and is not calibrated. A final 
calibrated version is currently scheduled to be released in Spring 2020 (note: DWR previously 
indicated that the release date would be Fall of 2018)5. 

2) CVHM2, an update to the numerical model developed by the United States Geological Survey 
(USGS) in 2009 which covers the entire Central Valley and is scheduled to be released in Spring 
2020 (note: the USGS previously indicated that the release date would be Summer 2019). 

3) SVSim, a numerical model developed by DWR which covers the Sacramento Valley, and is 
scheduled to be released in Spring 2020 (note: DWR previously indicated that the release date 
would be first quarter 2019).  

4) CoSANA, a numerical model representing an improved and updated version of the former 
SacIWRM, and covers the North American, South Americas, Cosumnes, and part of the ESJ 
subbasins. The model is currently under construction and historical calibration is expected to be 
completed and the model available to the Cosumnes Subbasin Working Group in April 2020. 

5) Stand alone, a numerical model which would be developed solely by and for the Cosumnes 
Subbasin for SGMA purposes. The model extent would be located far enough from the Cosumnes 
Subbasin geographic boundaries to minimize influence on model-calculations within the basin, 
but near enough to allow appropriately detailed input, reasonable model run time and 
manageable processing of model output.  

                                                           
5 Given the model release date has been delayed at least once, and the lack of precision in the reported release 
date (e.g., “spring” vs. “April”), we assumed the actual release date would likely be after April 2020. 
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6) Nested, a numerical model which would be developed solely by and for the Cosumnes Subbasin 
for SGMA purposes. The modeled Cosumnes Subbasin and immediately adjacent areas would be 
“nested” within a larger regional model domain (e.g., C2VSim-FG, CVHM, SVSim, or CoSANA).  

Table 1 presents a comparative analysis of the technical model details, including information related to 
model history, construction, and calibration.  

• Model history considered who developed the model, who the model was developed for, and its 
projected availability to support Cosumnes Subbasin GSP development (i.e., would it be available 
by April 2020).  

• Model construction considered the modeling platform, the spatial domain represented by the 
model grid, the spatial resolution of the grid (the size or area of model elements and cells), vertical 
layering, temporal scheme (steady-state or transient), and temporal resolution (length of time 
step).  

• Model calibration considered the type, number, and distribution of calibration points 
(observations), the calibration period (the historical period the model is calibrated to), hydrologic 
processes represented by the model, the flexibility of the model relative to changes in the input 
and processes represented, and effort to run model.  

Specific categories compared in Table 1 and their implications are further discussed below. 

Model History 

• Model developed (both by and for): Who the model developer is has implications for model 
reliability as well as potential bias. Model design is also influenced by the question(s) the model 
was developed to answer. 

• Status: If, or when, the model will be available to the Working Group to: (a) support model 
development for the Cosumnes Subbasin; or, (b) apply directly to support Cosumnes GSP 
development. 

Model Construction and Calibration 

• Model platform: This category defines the numerical engine that is employed to solve the 
groundwater-flow equation for water levels, fluxes, and volumetric budget terms. All models 
evaluated are based on SGMA approved platforms (Integrated Water Flow Model [IWFM] and 
Modular Three-Dimensional Finite Difference Ground-Water Flow Model [MODFLOW]). 

• Spatial domain: The geographical area represented by the model grid can be linked to model 
objectives, refinement and run-times. All models evaluated include at a minimum the geographic 
extent of the Cosumnes Subbasin. 

• Spatial resolution: The size of the element or cell size employed by the model gives perspective 
on model objectives, refinement and run-times. Where known, this information is specifically 
provided for the Cosumnes Subbasin.  

• Vertical layering: The vertical layering employed by the model gives perspective on model 
objectives, refinement and the depth distribution of model layers representing one- or more 
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aquifers. All models considered represent the vertical extent of fresh-water bearing zones 
beneath the Cosumnes Subbasin boundaries and adjacent areas. 

• Temporal scheme & resolution:  

o Scheme: Models can be used to represent either steady state (long-term average 
conditions) or transient (groundwater levels and storage changes over time). Because GSP 
preparation requires consideration of climatic variability and changes in land and water 
use, including projected changes that result from climate change and other drivers, a 
transient model is needed. All models evaluated are transient models. 

o Resolution: Short time steps are typically more stable and can account for similarly short-
term events like seasonal changes in groundwater level response to increased pumping 
during irrigation months. However, short time steps can also increase model run times. 
Longer time steps can project relatively longer-term trends, but can miss management 
criteria exceedances. For example, annual time steps can project yearly averages but miss 
relative minimum or maximum conditions that could be associated with undesirable 
results. All models evaluated range from daily to monthly time-steps. 

• Model calibration: The number of calibration points can help assess model performance and 
generally increases model reliability within a basin. Where known, the number of calibration 
points, including both wells and streams, is provided for the Cosumnes Subbasin.  

• Calibration period: The period over which model performance to calibration points were 
compared and calibrated is presented. DWR’s Best Management Practices (BMPs)6 recommend 
that at least the most recent ten years of historical water budget information be quantified and 
assessed. Therefore, models whose calibration period includes 2009-2018 will more adequately 
simulate the water budget for SGMA purposes. As part of their Basin Setting analysis, the 
Cosumnes Subbasin Working Group is utilizing Water Years 1999-2018 to represent water budget 
conditions. 

• Processes considered: The hydrologic processes represented by the model and modeling platform 
are inventoried. These include: recharge, pumpage, their relationship to agricultural demand, 
surface-water groundwater interactions, imported surface water deliveries and conjunctive use 
operations. All models evaluated have capabilities for the hydrologic processes considered.  

• Model input flexibility: This addresses the issue of flexibility of model input, especially changes to 
model design and construction which can be necessary because of changes to the HCM within the 
Cosumnes Subbasin. Specific model inputs that may need to vary based on GSP work within the 
basin include pumping rate specifications, land use, groundwater recharge calculations, aquifer 
structure and properties, model grid spacing and layering, and solute transport capabilities.  

• Effort to run: The level of specialized expertise to run the model and extract the output, the length 
of time to run the model (lengthy runtimes can be burdensome on the analysis process), and 
difficulty to process model output for analysis varies between models. For example, some of the 

                                                           
6 California Department of Water Resources, 2016, Best Management Practices for the Sustainable Management of 
Groundwater Water Budget BMP, December 2016 











TABLE 1 
COMPARATIVE ANALYSIS OF POTENTIALLY APPLICABLE GROUNDWATER MODELS 

December 2018  Table 1 (cont.)  EKI Environment & Water, Inc. 

Model Characteristics 
Central Valley-Wide Models Regional Models Subbasin Models 

C2VSim Fine-Grid CVHM SVSim CoSANA Stand Alone Nested 
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Model Calibration 

• Number of calibration wells in the Cosumnes
Subbasin unknown. No wells in the Subbasin 
specified to produce output of simulated 
groundwater levels. The C2VSim-CG model 
employed 15 calibration wells in the 
Cosumnes Subbasin. 

• Streamflow calibration unknown. The 
C2VSim-CG used one streamflow calibration 
gauge on Cosumnes River. 

• Four calibration wells in the Cosumnes 
Subbasin. The number of wells may change 
as part of the on-going update.

• Stream gains/losses for 1961-77 calibrated 
along a short segment of the Cosumnes 
River but may change as part of on-going 
update. 

• Model calibrated for entire Central Valley,
performance reported only for five 
aggregated multi-basin areas.

• Calibration details unknown • Calibration wells and data provided from
Cosumnes Subbasin DMS. 

• Simulated Cosumnes River streamflow 
based on data provided from Cosumnes
Subbasin DMS. 

Determined from publicly available data, 
local data, and collected specific data 
incorporated into the Cosumnes Subbasin 
GSAs DMS and evaluated to prepare the 
Basin Conditions, HCM, and Water Budget 
Analysis (scheduled completion date of 
September 2019). Data from areas beyond 
the Subbasin boundaries, for example 
information available from GSAs in adjacent 
basins will be employed in the area between 
the Subbasin boundaries and the model 
limits/boundaries. 

Determined from publicly available data, 
local data, and collected specific data 
incorporated into the Cosumnes Subbasin 
GSAs DMS and evaluated to prepare the 
Basin Conditions, HCM, and Water Budget 
Analysis (scheduled completion date of 
September 2019).  

Calibration Period 

1974-2015 April 1961- September 2003 (update will 
include data through September 2013) 

1973-2015 Water Year 1969-2018. Determined by data in the Cosumnes 
Subbasin GSAs DMS. Most likely, the 
calibration period will represent the historical 
water budget calculated to characterize the 
Basin setting (Water Year 1999-2018).  

Determined by data in the Cosumnes 
Subbasin GSAs DMS. Most likely, the 
calibration period will represent the historical 
water budget calculated to characterize the 
Basin setting (Water Year 1999-2018). 

Processes 
Considered 

Percolation Recharge: Yes 
Agricultural/Plant Water Demands: Yes 
GW/SW interactions: Yes 
GW Pumping: Yes 
Surface Water Imports: Yes 
GW banking: Yes 

Percolation Recharge: Yes 
Agricultural/Plant Water Demands: Yes 
GW/SW interactions: Yes 
GW Pumping: Yes 
Surface Water Imports: Yes 
GW banking: Yes 

Percolation Recharge: Yes 
Agricultural/Plant Water Demands: Yes 
GW/SW interactions: Yes 
GW Pumping: Yes 
Surface Water Imports: Yes 
GW banking: Yes 

Percolation Recharge: Yes 
Agricultural/Plant Water Demands: Yes 
GW/SW interactions: Yes 
GW Pumping: Yes 
Surface Water Imports: Yes 
GW banking: Yes 

Percolation Recharge: Yes 
Agricultural/Plant Water Demands: Yes 
GW/SW interactions: Yes 
GW Pumping: Yes 
Surface Water Imports: Yes 
GW banking: Yes 

Percolation Recharge: Yes 
Agricultural/Plant Water Demands: Yes 
GW/SW interactions: Yes 
GW Pumping: Yes 
Surface Water Imports: Yes 
GW banking: Yes 

Model Input 
Flexibility 

• Pumping rates specified either by sub-region 
or individual well.

• Land use (four categories: urban, riparian, 
native, agricultural) and hydrologic soil type 
by element; crop acreages by sub-region (14
total crop types). 

• GW recharge calculated internally and 
dependent on multiple specified inputs.

• Aquifer properties specified by node and 
layer. Based on texture analysis interpolated 
to nodes.

• Model mesh not easily modified. Layer
modifications are feasible.

• No solute transport capability.

• Pumping rates specified by sub-region, 
allocated to model cells based on land use 
and simulated by layer based on well 
screen interval depths for known wells. 

• Land use (urban, agricultural, natural),
hydrologic soil type, and crop type (22 
categories) all input by model cell.

• GW recharge calculated internally and 
dependent on multiple specified inputs.

• Aquifer properties specified by cell and 
characterized by 50-feet texture intervals.

• Adjustments to model grid and layering are 
feasible. 

• Solute transport capability available.

• Specification of pumping unknown.
Pumping rates can be specified by well,
element, and/or subregion in IWFM 
models. 

• Specification of land use unknown. Land 
use can be specified by element or 
subregion in IWFM models. 

• GW recharge calculated internally and 
dependent on multiple specified inputs.

• Aquifer properties specified by node and 
layer. Based on detailed texture analysis at
wells and interpolated to nodes. 

• Model mesh and layering not easily
modified. Layer adjustments are feasible.

• No solute transport capability.

• Pumping rates specified by well for all 
water purveyors and when known for 
private pumpers; by element for private 
pumpers. 

• Land use (urban, agricultural, native 
vegetation, and riparian vegetation), 
hydrologic soil type (four soil groups), and 
crop acreages (11 crop types) by element. 

• GW recharge calculated internally and 
dependent on multiple specified inputs.

• Specification of aquifer properties within 
Cosumnes Subbasin shall be based on the 
most recent HCM. 

• Model mesh not easily modified. Layer
adjustments are feasible. 

• No solute transport capability.

• Pumping rates specified by well location 
and depth where data is available, by 
cell/element when estimated. 

• Land use (urban, agricultural, native 
vegetation, and riparian vegetation), 
hydrologic soil type, and crop acreages by 
cell/element. 

• GW recharge calculated either internally or
externally dependent on method selected.

• Aquifer properties by node or cell, 
depending on model platform used, and by 
layer. Based on texture analysis and 
available aquifer test data. 

• Model mesh/grid will be optimized during 
development. 

• Solute transport capability using 
MODFLOW.

• Pumping rates specified by well location 
and depth where data is available, by 
cell/element when estimated. 

• Land use (urban, agricultural, native 
vegetation, and riparian vegetation), 
hydrologic soil type, and crop acreages by 
cell/element. 

• GW recharge calculated either internally or
externally dependent on method selected. 

• Aquifer properties by node or cell, 
depending on model platform used, and by 
layer. Based on texture analysis and 
available aquifer test data. 

• Model mesh/grid will be optimized during 
development. 

• Solute transport capability using 
MODFLOW.

Ease of Use 

• Straightforward. DWR support available.
• Run time approximately 6 hours. 
• Post-processing capabilities include water 

budgets by user defined zones, output for 
plotting hydrographs, output for preparing 
contour maps. No particle tracking.

• Straightforward. USGS support available.
• Run time approximately 6 hours (likely 

longer after update). 
• Post-processing capabilities include water 

budgets by user defined zones, output for 
plotting hydrographs, output for preparing 
contour maps, and particle tracking.

• Straightforward. DWR support available.
• Run time unknown.
• Post-processing capabilities include water 

budgets by user defined zones, output for 
plotting hydrographs, output for preparing 
contour maps. No particle tracking.

• Straightforward.
• Run time unknown.
• Post-processing capabilities include water 

budgets by user defined zones, output for 
plotting hydrographs, output for preparing 
contour maps. No particle tracking.

• Straightforward.
• Run time unknown.
• Post-processing capabilities include water 

budgets by user defined zones, output for 
plotting hydrographs, output for preparing 
contour maps. Particle tracking available 
using MODFLOW only.

• Straightforward.
• Run time unknown.
• Post-processing capabilities include water 

budgets by user defined zones, output for 
plotting hydrographs, output for preparing 
contour maps. Particle tracking available 
using MODFLOW only.

Abbreviations: 
BMP = Best management practices 
C2VSim = California Central Valley Groundwater-Surface Water Simulation Model 
CG  = Coarse Grid 
CVHM = Central Valley Hydrologic Model 
CV-RASA = Central Valley Regional Aquifer System Analysis 
DMS = Data Management System 
DWR = California Department of Water Resources 
EKI = EKI Environment & Water, Inc. 
FG = Fine Grid 
GSA = Groundwater Sustainability Agency 
GSP = Groundwater Sustainability Plan 
GW = Groundwater 

IWFM = Integrated Water Flow Model 
MF2K-FMP  = MODFLOW-2000 with Farm Process  
mi2  = square miles 
MODFLOW = Modular Three-Dimensional Finite Difference Ground-Water Flow Model 
CoSANA = Cosumnes Subbasin, South American, and North American Subbasins Model 
SAFCA = Sacramento Area Flood Control Agency 
SGMA = Sustainable Groundwater Management Act 
SVSim = Sacramento Valley Groundwater-Surface Water Simulation Model 
SW = Surface water 
USGS = United States Geological Survey 

Sources: 

1. Brush, C. F., Dogrul, E.C., 2013. User’s Manual for the California Central Valley Groundwater-Surface Water 
Simulation Model (C2VSim), Version 3.02-CG, CA Dept. Water Resources, dated June 2013. 
2. Faunt, C., 2009. Groundwater Availability of the Central Valley Aquifer, California. U.S.G.S. Professional Paper 
1766, dated 2009. 
3. Personal communication with representatives of entities responsible for model development and updates.



TABLE 2 
SELECTION CRITERIA FOR POTENTIALLY APPLICABLE GROUNDWATER MODELS, UNWEIGHTED1 

December 2018 Table 2 EKI Environment & Water, Inc. 

Model Selection Criteria 
Central Valley-Wide Models Regional Models Subbasin Models 

C2VSim Fine-Grid CVHM2 SVSim CoSANA Stand Alone Nested 

Pa
ss

/F
ai

l 

Release Date 
(available on or before April 2020) 0 0 0 1 1 1 

Supports water budgets, SMC 
development, & evaluation of P&MAs 1 1 1 1 1 1 

Development / Update cost within 
available budget 1 1 1 1 1 1 

Ra
nk

ed
 P

rio
rit

y 

1) Represents HCM accepted by
Working Group and employed for
Cosumnes Subbasin GSP

0 0 0 1 1 1 

2) Supports coordination with adjacent
basins and regional water supply
planning (e.g., GW banking)

1 1 1 1 0 1 

3) Minimum cost for future 
maintenance, implementation, and 
adaptive management

1 1 1 1 0 0 

4) Working Group is primary decision 
maker for representation of
Cosumnes Subbasin

0 0 0 1 1 1 

5) Schedule allows Working Group 
opportunity to provide input to
model development/update

1 1 1 1 1 1 

SUM 5 5 5 8 6 7 

Abbreviations: 
C2VSim = California Central Valley Groundwater-Surface Water Simulation Model 
CVHM = Central Valley Hydrologic Model 
GSP = Groundwater Sustainability Plan 
GW = Groundwater 
HCM = Hydrogeological Conceptual Model 
P&MAs = Project and Management Areas 
CoSANA = Cosumnes, South American, and North American Subbasins Model 
SMC = Sustainable Management Criteria 
SVSim = Sacramento Valley Groundwater-Surface Water Simulation Model 

Notes: 
1. All criterion ranked as pass/fail, whereby a “1” indicates the model meets the criterion and 

a “0” indicates the model fails the criterion. 



TABLE 3 
SELECTION CRITERIA FOR POTENTIALLY APPLICABLE GROUNDWATER MODELS, WEIGHTED 

December 2018 Table 3 EKI Environment & Water, Inc. 

Model Selection Criteria 
Central Valley-Wide Models Regional Models Subbasin Models 

C2VSim Fine-Grid CVHM2 SVSim CoSANA  Stand Alone Nested 

Pa
ss

/F
ai

l 

Release Date 
(available on or before April 2020)1 0 0 0 5 5 5 

Supports water budgets, SMC 
development, & evaluation of P&MAs1 5 5 5 5 5 5 

Development / Update cost within 
available budget1 5 5 5 5 5 5 

Ra
nk

ed
 P

rio
rit

y 

1) Represents HCM accepted by
Working Group and employed for
Cosumnes Subbasin GSP2

0 0 0 5 5 5 

2) Supports coordination with adjacent
basins and regional water supply
planning (e.g., GW banking)2

4 4 4 4 0 4 

3) Minimum cost for future 
maintenance, implementation, and 
adaptive management2

3 3 3 3 0 0 

4) Working Group is primary decision 
maker for representation of
Cosumnes Subbasin2

0 0 0 2 2 2 

5) Schedule allows Working Group 
opportunity to provide input to
model development/update2

0 0 0 1 1 1 

SUM 17 17 17 30 23 27 

Abbreviations: 
C2VSim = California Central Valley Groundwater-Surface Water Simulation Model 
CVHM = Central Valley Hydrologic Model 
GSP = Groundwater Sustainability Plan 
GW = Groundwater 
HCM = Hydrogeological Conceptual Model 
P&MAs = Project and Management Areas 
CoSANA = Cosumnes, South American, and North American Subbasins Model 
SMC = Sustainable Management Criteria 
SVSim = Sacramento Valley Groundwater-Surface Water Simulation Model 

Ranking and Weighting Notes: 
1. The first three criteria are considered pass/fail, and therefore those that pass receive the 

highest numerical ranking score available (5), and those that fail receive a zero. 
2. The following five criteria are listed in order of importance based on feed-back from the 

Working Group. For example, the first ranked criterion (represents the Basin HCM) was 
identified by the Working Group as the most important criterion for the model to meet, 
whereas the last ranked criterion (having the opportunity to provide input to 
development) was the least important. The most important criterion received the highest-
ranking score of 5, the second most important received a score of 4, and so forth down to 
the lowest criterion which received a score of 1. A score of zero (0) indicates the model 
does not meet the criterion. 
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