






























































Attachment II. Model Integration 

19 Model integration is the manner in which all of the physical studies interact to assess baselines 
and Project impacts on the Susitna River. Within the ISRs, methodologies for model integration 
are not transparent and it is not possible to determine if model integration will idenjify project 
impacts with any degree of certainty. 

20 As previously stated by the Service (USFWS 2013), we are concerned that time allotted to 
develop methods for model integration is inadequate. Prior to the release of the June 3, 2014, 
ISRs, a three-day Riverine Modeling Integration Meeting (RMIM) was held 
(November 13-15, 2013). The goal of this meeting was to provide a forum to review and discuss 
various riverine-related modeling and study integration efforts (AEA Instream Flow Study
Technical Team [ISF-TT] Riverine Modeling Integration Meeting Agenda, 2013). A 
collaborative meeting such as this one was a good effort toward developing meaningful model 
integration methods and the Service encourages AEA to continue this type of cooperative work. 

21 During the RMIM, 25 and 50-year scenarios for predicting project impacts to the physical river 
channel and habitats were proposed. While those timelines are .consistent with what is specified 
in RSP and may present a manageable timeframe for the modeling work (B. Fullerton, Personal 
Communication, November, 2013), they may not be sufficient to assess impacts to fish and 
wildlife resources in a biologically meaningful way. 

22 The Service is concerned the modeling capability to answer biological questions is not sensitive 
enough to detect biologically meaningful changes to species and habitats likely to be affected by 
project operations. We recommend that modelling capabilities be developed that incorporate 
biological inputs and deliver outputs that are validated under an appropriate range of operational 
scenarios (e.g., base load, ecological flows, load-following, run-of-river). The temporal scales 
(e.g., 25, 50-year) must have biological relevance. For example, 5, 10 and 15 year operational 
scenarios should be considered to demonstrate the model's ability to detect generational impacts 
to fish populations and habitat persistence (e.g., Susitna River Chinook salmon; five to seven 
years). 

23 Data collected for some studies do riot provide the information needed for the proposed 
integrated modeling efforts. During the RMIM, for example, it was revealed the Water Quality 
Modeling study (ISR 5.6) would require data collected on the spatial distribution of groundwater 
discharge to surface water bodies. Analytical or numerical groundwater ·flow simulation would 
be one (of several) ways to satisfy this input requirement. However, the Groundwater Study 
(ISR 7.5) does not explicitly state analytical or numerical groundwater flow simulations would 
be undertaken in support of the other physical process models. 

24 As a follow up to the RMlM, a Proof of Concept (POC) meeting was held April 15-17,2014. 
This meeting was to: 1) confirm successful integration of models and associated metrics in a 
single FA (Slough 128); 2) examine the modeling process rather than focus on the actual POC 
results; and 3) clarify many questions related to the integration of multiple models. The 
discussions of modeling processes at the POC meeting was considered valuable by the Service, 
but not fully effective in demonstrating successful model development and integration; many 



questions regarding model development and integration wete unanswered. To develop greater 
stakeholder confidence in the models, the Service recommends conducting a fonnal model 
integration meeting to: I) establish a model development process, 2) develop an understanding 
of inputs and outputs, 3) demonstrate conceptual linkages, 4) demonstrate the predictive 
capabilities of the models, and 4) conduct sensitivity analyses to better understand model 
limitations and reduce uncertainty. 
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