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comprehensive Data delivery README FILE

	Study Section
	Study 5.6: Water Quality Modeling Study (WQ_MOD)

	Study Component
	3D Modeling (EFDC)

	Prepared By
	Tetra Tech, Inc.

	Data Collection and Processing By
	Tetra Tech, Inc.

	Field Date Range
	2013–2017



Introduction:  The overall goal of this effort was to model information on water quality (e.g., temperature, dissolved oxygen, sediment) in areas with the potential to be affected by construction and operation of the proposed Susitna-Watana Hydroelectric Project in Alaska.

This Water Quality Modeling Study (5.6) focuses on predicting the potential impacts of the dam and its proposed operations on water quality through the development of a water quality model. The goal of Study 5.6 is to utilize the extensive information collected from the Baseline Water Quality Study (Study 5.5) to develop a model to evaluate the potential impacts of the proposed Project and operations on various physical parameters within the Susitna River watershed. 

The data contents of this folder, “Reservoir Model”, contains modeling data specific to the resulting reservoir of the proposed dam. 

Data Summary:  The reservoir hydraulic model was run for two scenarios, intermediate load following (ILF) and maximum load following (MLF), and three periods: 1973–1976, 1978–1981, and 1984–1986. Each scenario and period are noted in the run name of the input or output zip folder. Run names are noted as “ResModel_periodscenario”.  The period is represented by a 4-digit number, e.g. 7376 for 1973–1976, and the scenario is either ILF or MLF.       

Model files fall under three different categories:  Input files, output files, and model executables.  Model output parameters at each monitor point or element center are:  X Coordinate, Y Coordinate, Bed Elevation, Water Surface Elevation, Depth, Velocity in X Direction, Velocity in Y Direction, Total Velocity Magnitude, Froude Number, and Total Shear Stress. A table summarizing the types of data files in each folder is below. 


	Modeling Category
	File  Type
	File Name
	Comments

	5_6_WQ_RunName_Input.zip

	Model Executable
	Processor
	aaefdc.exe
	Application 

	Model Executable
	Driver
	libiomp5md.dll
	Application driver

	Input

	Time series forcing and boundary condition
	aser.inp
	Atmospheric forcing time series files, specifies atmospheric pressure, relative humidity, precipitation, evaporation, solar radiation and cloud cover. 
Also: talkeetnaArp10-13_aser.inp, aser73_76.inp, ESM1_10_13_ext-aser.inp, ESM3_10-13_ext-aser.inp, talkeetnaArp73-82_aser.inp

	Input
	Initial bed bulk density
	bedbdn.inp
	

	Input
	Initial bed dry density
	bedddn.inp
	

	Input
	Sediment layer thickness
	bedlay.inp
	

	Input
	Horizontal grid specification 
	cell.inp
	Horizontal cell type identifier file

	Input
	Cell map for GVC coordinates
	cellgvc.inp
	

	Input
	Horizontal grid specification
	dxdy.inp
	File specifying horizontal grid spacing or metrics, depth, bottom elevation, bottom roughness and vegetation classes for either Cartesian or curvilinear-orthogonal horizontal grids. 
Also: newdxdy.inp, olddxdy.inp

	Input
	General data and run control
	efdc.inp
	Master input file. 
Also: efdcGOT.inp

	Input
	Horizontal grid specification
	lxly.inp
	File specifying horizontal cell center coordinates and cell orientations for either Cartesian or curvilinear-orthogonal grids. 
Also: newlxly.inp

	Input
	Barrier configuration
	mask.inp
	

	Input
	Time series forcing and boundary condition
	qser.inp
	Volumetric source-sink time series file. 
Also: Qser_10-13_reservoir.inp, Qser_10-13_river.inp, Qser1984_reservoir.inp, Qser7376_reservoirMLF.inp, Qser7881_reservoirMLF.inp

	Input
	Time series forcing and boundary condition
	sdser01.inp – sdser02.inp
	Suspended sediment concentration time series file

	Input
	Boundary condition 
	sedb.inp
	Initial bed cohesive sediment mass fraction

	Input
	Boundary condition
	sedb01.inp–sedb-02.inp
	Initial bed cohesive sediment mass fraction (Old tested files)

	Input
	Boundary condition
	sedw.inp
	Initial Sediment concentration in water column

	Input
	Boundary condition
	sedw01.inp – sedw-02.inp
	Initial Sediment concentration in water column (old files)

	Input
	General data and run control
	show.inp
	File controlling screen print of conditions in a specified cell during simulation runs.

	Input
	Temperature boundary condition
	temp.inp
	Initial water temperature

	Input
	Temperature boundary condition
	tempb.inp
	Initial temperature at bed layer

	Input
	Time series forcing and boundary condition
	tser.inp
	Temperature time series 
Also: tser_10-13.inp

	Input
	Time series forcing and boundary condition
	wser.inp
	Meteorological data, used to specify wind speed and wind direction
Also: talkeetnaArp10-13_wser.inp, talkeetnaArp73-82_wser.inp

	5_6_WQ_RunName_Output.zip

	Output
	Two-dimensional graphics output and visualization
	belvcon.out
	Two-Dimensional Horizontal Plane Scalar Format

	Output
	Diagnostic output
	cflmax.out
	Stability check file

	Output
	Diagnostic output
	efdc.out
	Efdc check file

	Output
	Misc. output
	efdclog.out
	Efdc log file

	Output
	Misc. output
	gvclayer.out
	GVC coordinates layer output

	Output
	Misc. output
	Gvcmask.out
	GVC barrier output

	Output
	Misc. output
	Gvsprox.out
	

	Output
	Diagnostic output
	lijmap.out
	2D cell to 1D order mapping results

	Output
	Misc. output
	Q3dts001.out–q3dts002.out
	3D flow output

	Output
	Misc. output
	Qqets001.out–qqets002.out
	Net flow through a cell output

	Output
	Misc. output
	restart.out
	Restart file

	Output
	Restart file
	rstwd.out
	Wetting and drying restart file

	Output
	Time series output
	selts001.out–selts022.out
	Water surface elevation time series output file

	Output
	Temperature boundary condition
	tembinit.out
	Temperature Initial condition output

	Output
	Restart file
	Temp_rst.out
	Water temperature restart file

	Output
	Restart file
	Tempb_rst.out
	Bed layer temperature restart file

	Output
	Time series output
	temts001.out–temts028.out
	Temperature time series output

	Output
	Misc. output
	U3dts001.out–u3dts002.out
	3D U velocity  output

	Output
	Misc. output
	uvtts001.out–uvtts002.out and then uvtts021.out–uvtts028.out
	2D transport output

	Output
	Misc. output
	V3dts001.out–v3dts002.out
	3D V velocity  output

	Output
	Misc. output
	wetdrychg.out
	Wetting and drying log

	Output
	Misc. output
	windshelt.out
	Wind shield output



Instructions on how to read the TEMPCONH output file
[image: G:\Organization_KT\05-WQ\5.06-WQ_MOD\FA-128 (Slough 8A)\5_6_TEMP_Output_ReadMe_20170630.jpg]

Data Organization:  Model files are organized by input and output files and then by period (1973–1976, 1978–1981, 1984–1986) and scenario.  Each input and output folder has its own subdirectory, which includes all input or output files (included as zip files), and model executables. Reservoir modeling files include the following subdirectories:
· ResModel_Input 
· 5_6_WQ_ResModel_7376ILF1st_Input
· 5_6_WQ_ResModel_7376ILF1stSigma_Input
· 5_6_WQ_ResModel_7881ILF1st_Input
· 5_6_WQ_ResModel_8285ILF1st_Input
· 5_6_WQ_ResModel_8285MLF1st_Input
· ResModel_Output
· 5_6_WQ_ResModel_7376ILF1st_Output
· 5_6_WQ_ResModel_7376ILF1stSigma_Ouput
· 5_6_WQ_ResModel_7881ILF1st_Output
· 5_6_WQ_ResModel_8285ILF1st_Output

Software or Hardware Considerations:  The provided model executables require 64-bit Windows.  No software installation is necessary, EFDC is run directly by double-clicking the model executables. All the text input files (*.inp files) are stored in the same folder with the EFDC executable file. Before running the model, delete the large output files including: SEDCONH.OUT, SNDCONH.OUT, CHLACONH.OUT, and DOCONH.OUT from the output folder.  To run EFDC model, simply double-click EXE file to activate the model.

[bookmark: _GoBack]Online Data Link:  http://gis.suhydro.org/suwareports/SuWa/05-WQ/5.06-WQ_MOD/Reservoir Model

Online Report Link:  http://www.susitna-watanahydro.org/type/documents/
	Title
	Date
	Description
	Link

	Revised Study Plan Section 5.6, Water Quality Modeling Study
	12/14/2012
	This document presents the plan for this study, including goals, objectives, the study area, and proposed study methods to construct reservoir and riverine models that predict potential changes to water quality in post-Project conditions.
	RSP for Study 05.06

	FERC Study Plan Determination for Study 5.6
	4/1/2013
	This document presents FERC approval of Study 5.6, which approved AEA’s Revised Study Plan with recommended adjustments.
	FERC SPD for Study 05.06

	Draft Initial Study Report for Study 5.6
	2/3/2014
	This draft of the ISR summarized the study methods and variances during the 2013 study season, and presented preliminary data collected for Study 5.6.  This draft ISR was later republished as Part A of the final ISR.
	Draft ISR for Study 05.06

	Riverine Modeling Proof of Concept Meeting: Reservoir and Riverine Water Quality Modeling
	  4/15/2014 -4/17/2015
	These presentations demonstrate preliminary parameterization and configuration of the reservoir and water quality models. Draft model output for temperature and dissolved oxygen are presented for from each of the models. Seasonal changes in these water quality parameters are demonstrated for the standard model calibration 50 year data set representing wet, dry, and average past climate periods.
	April 2014 Presentations for Study 05.06 (File 1)
April 2014 Presentations for Study 05.06 (File 2)

	Initial Study Report for Study 5.6
	6/3/2014
	This document is the Initial Study Report (Parts A, B and C) for Study 5.6.  Part A republishes the Draft ISR.  Part B identifies supplemental information and errata in Part A.  Part C presents study modifications and plans for completing the study.
	ISR Part A for Study 05.06
ISR Part B for Study 05.06
ISR Part C for Study 05.06


	Baseline Water Quality Study (Study 5.5) and Water Quality Modeling Study (Study 5.6) Water Quality and Lower River Modeling Technical Memorandum
	9/30/2014
	The riverine model currently extends from the dam site downstream to PRM 29.9. Study 5.6, Part C of the Initial Study Report (ISR) explained that AEA would assess in 2014 whether to extend the water quality modeling downstream of PRM 29.9 (AEA 2014).
	Sept. 2014 TM for Study 5.6

	Initial Study Report Meetings, Water Quality Modeling Study (5.6)
	11/15/2014
	Transcripts and AEA’s agenda and PowerPoint presentations for the ISR meeting for the Water Quality Modeling Study
	Transcripts from ISR Meeting
Materials from ISR Meeting


	2014 to 2015 Study Implementation Report, Study 5.6, Water Quality Modeling Study 
	11/2015
	AEA’s Study Implementation Report describing current progress on construction and testing of the reservoir and riverine water quality models.
	2014-2015 SIR for Study 05.06 (File 1)
2014-2015 SIR for Study 05.06 (File 2)


[endnoteRef:1] [1: 
Data Distributor Contact Information:
Alaska Energy Authority, 813 West Northern Lights Boulevard, Anchorage, AK  99503
Voice: 907-771-3000, Email: SUWAhelp@aidea.org

LEGAL CONSTRAINTS:  THE ELECTRONIC SERVICES OR PRODUCTS ARE PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE ALASKA ENERGY AUTHORITY, THE STATE OF ALASKA, OR THEIR RESPECTIVE EMPLOYEES OR AGENTS, BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH USE OF THE ELECTRONIC SERVICES OR PRODUCTS, ANY FAILURE THEREOF OR OTHERWISE, AND IN NO EVENT WILL THE STATE OF ALASKA'S LIABILITY TO THE REQUESTOR OR ANYONE ELSE EXCEED THE FEE PAID FOR THE ELECTRONIC SERVICE OR PRODUCT.] 

Susitna-Watana Hydroelectric Project	Alaska Energy Authority
FERC Project No. 14241	Page 5 of 5	June 30, 2017
image1.jpeg
ult-Edit - [P:\Watres\Projects \Susitna\FA128\ TEMCONH_Example.OUT] =olx|

E] Fle Edit Bock Search Text Project Meco Took Window Tegs Vs Hep  _[m[X|

FEH[ G| IBAARAKY| o PanBEHB Y
£2 TEMEONH_Example.0UT |

TRSTANTANEOTS HORTZONTAL JIEVEERRTURE CONTOURS TIeader (e 5
e 2 —— total 8372 EFDC cells,ignore the number 2
0.0000E+00_0.9300E+02 — skip this fine
Sies asissirr ] 36001 the dime step, 2312.0417 is the Julian

2 2 o0.169329E-03|  Date.Julian Date 1is 1/1/1970.
3 2 0.169329E-03
4 2 0.169323E-03| _-Model results are stored as
.| Cell1, Cell ), Water Temperature
26 201 0.163291£-03|  Total 8372 lines
27 201 0.169291E-03
26 201 0.169329E-03
7200 2312.0833 | — Output for the second hour
2 0.166069E-03
0.166069E-03
0.166069E-03
0.409638E401
0.434205E401

2
3
s
s
5

26 201 0.163281E-03
27 201 0.163291E-03
28 201 0.16332%E-03

ATl
[Ps\Watres projects\sustna)FAL2B\TEMCONH_Example. i1 C:25 tns| Cops [Nam Rec| 1,





image2.jpg
~—Z—
SUSITNA-WATANA HYDRO




