Procedure to map Rattlesnake C streamflow response to pumping in and near Rattlesnake Creek basin for the Zenith gage (Scenario 16)
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Rattlesnake Creek streamflow response at the Zenith gage to pumping by water rights junior to USF&W File 7871 (Quivira water right) was mapped over the Rattlesnake Creek basin and its surroundings. Fig. 1 shows this mapped response, which was evaluated for 263 PLSS sections and then kriged to 3960 sections.
Streamflow response to pumping for a given PLSS section was based on a historical scenario for years 1940-2007 in which 100 ac-ft/yr of injected water is distributed over model grid cells corresponding to the selected section beginning in 1958, the first full calendar year of the Quivira Refuge water right, and continuing for the remainder of the simulation through 2007. These conditions are defined for Scenario 16, which is implemented with the preprocessor SingleLayerWell_rsp.
The response to an additional 100 ac-ft/yr under Scenario 16 is given by the difference in computed baseflow at Zenith for this scenario and the historical base case, averaged over the last ten years of the simulation, 1998-2007. A batch procedure automated calculation of this response for 263 PLSS sections. For example, the response for Township 23S Range 14W Section 6 is calculated with the command
	call    bat\Map_rsp_scen16 23S14W06       100
This call to batch procedure Map_rsp_scen16 passes two command-line arguments corresponding to the PLSS section and the additional water pumped into the section. The batch procedure does the following:
Run preprocessor SingleLayerWell_rsp to build a WEL package input file with the added pumping;
Run the modeled scenario with Modflow version BGWmf2k1_1;
Run postprocessor cbcReaderHyd to read computed baseflow in Rattlesnake C at the Zenith gage;
Run postprocessor StrmDepl to calculate the average difference in computed baseflow at Zenith 1998-2007 and append results to a summary file.
After running the above batch procedure for all PLSS sections, a kriging procedure, krigersp, was run to interpolate the streamflow response to 3960 PLSS sections based on the model runs for 263 sections as follows:
krige_PLSS_rsp <infile 1> <infile 2> <outfile>
where:	<infile 1> = krige_from_section_centroid_responses.csv,
<infile 2> = krige_to_section_centroids.csv,
<outfile> = PLSS_RSC_kriged_responses.csv
[bookmark: _GoBack]The kriged responses were mapped in ArcMap to produce Fig. 1. [Additional details are in file krige_PLSS_rsp_a_kriging_routine_spp_2017_05_24.docx]
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Fig. 1. Mapped depletion response of Rattlesnake Creek streamflow at the Zenith gage to pumping in the Rattlesnake C basin and its surrounding area. File GMD5_model_RSC_response_kriged_to_sections_expanded_east.png



From batch procedure file Map_rsp_scen16.bat
Scenario 16, variation on scenario 14: instead of excluding pumping in a specified section, inject, i.e. reduce extraction by 100 afy; compare against base case.
..\bin\SingleLayerWell_rsp	pre\RS_wells_scenario_16.IN   %1  %2
..\BGWmf2k1_18		< nam\RS_wells_scenario_16_bgw.in
..\bin\cbcReaderHyd		posthyd\RS_wells_scenario_16_bgw.rsp
..\bin\cbcReader		< post\RS_wells_scenario_16_bgw.rsp

Retain results specific to PLSS section %1 and applied pumping reduction %2 af:
copy/y pre\RS_wells_scenario_16.log     pre\logs\scen16_%1_%2af.log
copy/y out\RS_wells_scenario_16_bgw.csv     globgt\scen16_%1_%2af.csv
copy/y out\RS_wells_scenario_16_bgw.hdo scen16\%1.hdo
copy/y out\RS_wells_scenario_16_bgw_cbc.bgt budgets\scen16_%1_%2af.bgt

Calculate impacts and summarize results for response mapping:
..\bin\StrmDepl impacts\RS_wells_scenario_16_bgw.rsp     %1  %2  %3     > impacts\scen16_%1.log
image1.png
1998-2007 average streamflow response (pct) at Zenith gage
evaluated in 110 townships at 264 sections and kriged to 3,960 sections in and near Rattlesnake C basin
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