Table SMO. List of supplementary material and relevant information.

Nr Filename Filetype Link
SM1 SM1-initial NO3 concentrations.xIsx excel file (.xIsx); 1 sheet Link
SM2 SM2-nitrogen_data.nitrom txt file with changed extension (.nitrom) Link
SM3 SM3-Videol (initial state prediction).wmv Windows Media Video file (.wmv) Link

SM4 1 SM4_1-S1-1-all solutions.txt text file (.txt) Link
SM4 2 SM4_2-S1-2-all solutions.txt text file (.txt) Link
SM4 3 SM4_3-5S1-3-all solutions.txt text file (.txt) Link
SM4 4 SM4_4-S1-4-all solutions.txt text file (.txt) Link
SM4 5 SM4_5-S1-5-all solutions.txt text file (.txt) Link
SM4_6 SM4_6-S2-1-all solutions.txt text file (.txt) Link
SM4_7 SM4_7-S2-2-all solutions.txt text file (.txt) Link
SM4 8 SM4_8-S2-3-all solutions.txt text file (.txt) Link
SM4 9 SM4_9-52-4-all solutions.txt text file (.txt) Link
SM4_10 SM4_10-52-5-all solutions.txt text file (.txt) Link
SM4_11 SM4_11-S3-1-all solutions.txt text file (.txt) Link
SM4_12 SM4_12-53-2-all solutions.txt text file (.txt) Link
SM4_13 SM4_13-53-3-all solutions.txt text file (.txt) Link
SM4_14  SM4_14-S3-4-all solutions.txt text file (.txt) Link
SM4_15  SM4_15-53-5-all solutions.txt text file (.txt) Link
SM5_1 SM5_1-S1 Results.xIsx excel file (.xIsx); 10 sheets each Link
SM5_2 SMb5_2-S2-Results.xIsx excel file (.xIsx); 10 sheets each Link
SM5_3 SMb5_3-S3-Results.xIsx excel file (.xIsx); 10 sheets each Link
SM6 SM6-All identified solutions.xlsx excel file (.xIsx); 3 sheets Link
SM?7 SM7-Best 10% solutions.xlsx excel file (.xIsx); 4 sheets Link
SMS8_1 SMB8_1-51 best solutions graphic.pdf adobe acrobat file (.pdf) Link
SM8_2 SMB8_2-52 best solutions graphic.pdf adobe acrobat file (.pdf) Link
SM8_3 SM8_3-53 best solutions graphic.pdf adobe acrobat file (.pdf) Link
SM9 SMO9-all strategies graphical adobe acrobat file (.pdf) Link
SM10_1  SM10_1-Video2 (Strategy A_S1-1_a).wmv Windows Media Video file ((wmv) Link
SM10_2  SM10_2-Video3 (Strategy B_S1-5_b) .wmv Windows Media Video file ((wmv) Link
SM10_3  SM10_3-Video4 (Strategy C_S1-35_c) .wmv  Windows Media Video file (wmv) Link
SM10_4  SM10_4-Video5 (Strategy D_S1-49_d) .wmv Windows Media Video file ((wmv) Link
SM10 5 SM10_5-Video6 (Strategy A_S2-1_al) . wmv  Windows Media Video file (.wmv) Link
SM10_6  SM10_6-Video? (Strategy E_S2-7_a2) .wmv  Windows Media Video file (wmv) Link
SM10_7 SM10_7-Video8 (Strategy F_S2-17_b) .wmv ~ Windows Media Video file (wmv) Link
SM10_8 SM10_8-Video9 (Strategy G_S52-29_c) . wmv ~ Windows Media Video file (.wmv) Link
SM10 9 SM10_9-Videol0 (Strategy B_S2-34_d) .wmv Windows Media Video file (.wmv) Link
SM10_10 SM10_10-Videoll (Strategy F_S3-1_al) .wmv Windows Media Video file (wmv) Link
smio_11  oM10-11-Videol2 (Strategy H_S53- Windows Media Video file (wmv) Link

55_a2) .wmv

SM10_12 SM10_12-Videol3 (Strategy I_S3-72_b) .wmv Windows Media Video file (wmv) Link
SM11 SM10-Concentration vs Time (12 excel file (:xlsx) Link

strategies).xlsx



https://docs.google.com/spreadsheets/d/1K_TNYuJlf7B1sdD8mtwcL_GycY-YNFiC/edit?usp=share_link&ouid=104295421566586518702&rtpof=true&sd=true
https://drive.google.com/file/d/1Z0nvzzH8oK67CFn7rzMmXs8LUXy7iGNl/view?usp=share_link
https://drive.google.com/file/d/1vvCA6lEGHNuOj-2_uBQSMji6EEUVVu-j/view?usp=share_link
https://drive.google.com/file/d/1fBXTGaYax42UR3b-Rol9FHtNo8CyWP-E/view?usp=share_link
https://drive.google.com/file/d/1SD2YsRfMKVM5lLJWI9xGD8XGZV42kdZR/view?usp=share_link
https://drive.google.com/file/d/1MQl6F96L2d4ZgqWyRO00hUtHwK5Yq3RL/view?usp=share_link
https://drive.google.com/file/d/1bc3ofIYZ18XCyWe6DZ8KG_qe7jwFaqbG/view?usp=share_link
https://drive.google.com/file/d/1viGFqxiZpTuj7nf8chwSwpN_Fqh4WSSM/view?usp=share_link
https://drive.google.com/file/d/1af8YUFIsEAn0ebiZVRMFqUekaZsTA6CC/view?usp=share_link
https://drive.google.com/file/d/1EVGj5xmLLgHQ6jrlXNzSLTYeLiz43l97/view?usp=share_link
https://drive.google.com/file/d/1cxowfZ6WhhD4c_k-hzqpaEfoIzRAQRq7/view?usp=share_link
https://drive.google.com/file/d/11a-zBfHnNzNDgwCjZRGEMbYp4pk_ru1J/view?usp=share_link
https://drive.google.com/file/d/12ElAynyhhHl3A3P4_XWiJU46wT_hBzL9/view?usp=share_link
https://drive.google.com/file/d/1D3A8BNn_lVDgoJI1vlnmUdAUcSWlM8Ci/view?usp=share_link
https://drive.google.com/file/d/1KMJFTMXYlW-GNaNfHtQy4EDUx_HXJ9Nv/view?usp=share_link
https://drive.google.com/file/d/1dyEtZ8YskxVRZIRdnO9ZT4hIeF7omwfR/view?usp=share_link
https://drive.google.com/file/d/1t40UvehioZS6VqI7HA8AXGg230ycwdfn/view?usp=share_link
https://drive.google.com/file/d/1Qi_5giPX_9NteZgdatdfqOOxdtnfwjiy/view?usp=share_link
https://docs.google.com/spreadsheets/d/10XZ7humiEiC7CpKWDQrvv4D1C6FTm78N/edit?usp=share_link&ouid=104295421566586518702&rtpof=true&sd=true
https://docs.google.com/spreadsheets/d/1rNgHyB8Ke-NGRacv9mRHhrYDLh6AVpqP/edit?usp=share_link&ouid=104295421566586518702&rtpof=true&sd=true
https://docs.google.com/spreadsheets/d/15-wH0Y6Wx-R4hZIypsjKqGfwRsS5HuSQ/edit?usp=share_link&ouid=104295421566586518702&rtpof=true&sd=true
https://docs.google.com/spreadsheets/d/1_lidp9aVH_KUsxFo3LrYI_VF8-duMvo_/edit?usp=share_link&ouid=104295421566586518702&rtpof=true&sd=true
https://docs.google.com/spreadsheets/d/1m707UtcuBCXNApUaf-pFUaBW1wb_5ncH/edit?usp=share_link&ouid=104295421566586518702&rtpof=true&sd=true
https://drive.google.com/file/d/1QMZDCJyNAAHN8HGO_8QyaH3w8Je_2z0P/view?usp=share_link
https://drive.google.com/file/d/1NA0sbKZfUoMN05McxzKqzHoc4yIk2bhu/view?usp=share_link
https://drive.google.com/file/d/1TfAgDy9sygOOvP8vxTrotcT2fm7gfFuz/view?usp=share_link
https://drive.google.com/file/d/1tL9XXRN9to9u1vGeKzpbo378bgH50-zF/view?usp=share_link
https://drive.google.com/file/d/14D1bfDtwSF6sW4xGHAv0J04T4oNO8Aow/view?usp=share_link
https://drive.google.com/file/d/1fEjY-TiecKMJuzpCJceuezYNepcnFP3C/view?usp=share_link
https://drive.google.com/file/d/1eHaclCeHUNAbsMAvrKLea7W9Vzuvawes/view?usp=share_link
https://drive.google.com/file/d/1m-q5hxn5YcNkdmiO7u0g2JPUS_KiapVR/view?usp=share_link
https://drive.google.com/file/d/14RT-8WMs91J5-m-fRCozedE3-AbeV_Zz/view?usp=share_link
https://drive.google.com/file/d/1RRD3Pmrx-s9VFvpRKb9YRtSa5E58quni/view?usp=share_link
https://drive.google.com/file/d/1hXwBcjmOA5IcV9x_TeAadI4GNh-_DFBQ/view?usp=share_link
https://drive.google.com/file/d/1QHbTcXHGet_tEL738cxqIjW6qvDUQlAk/view?usp=share_link
https://drive.google.com/file/d/1iwEHLBXoFWVKJQloTO6z6sdiO0IG-Omf/view?usp=share_link
https://drive.google.com/file/d/1DpalL6zXPuV_RIElDTeIIy_pst9RAC7v/view?usp=share_link
https://drive.google.com/file/d/1wEDdCVqqRbA5O1pYSKDIpgQVhA1YpRv2/view?usp=share_link
https://drive.google.com/file/d/13zKvQUPySzhiJnajoLCpUneWZ6_Zc0Ep/view?usp=share_link
https://docs.google.com/spreadsheets/d/1Ucpv2HVVLSWvg96PVPnClPUjfg38ezZI/edit?usp=share_link&ouid=104295421566586518702&rtpof=true&sd=true

Detailed descriptions of Supplementary Materials

SM1: An Excel file with one sheet presenting the 80x80 cell grid representing the flow field, with
the initial nitrate concentrations (mg/L) in layer 2 of the Modflow model.

SM2: A txt file with the changed extension (.nitrom) for ease of input data reading through code
that practically includes the data of SM1 in the form that the application reads them.

SM3: A video file presenting the contaminant transport (pollution spread) if no pollution
control/management strategy is implemented; the total required freshwater volume (total flow rate
of 200 L/s for 300 days) by the existing wells (W1 and W>) is equally pumped by them (Q1 = Q2=100
L/s). The pollution of the existing pumping scheme is predicted in approximately 100 days if no
action is taken.

SM4_1 to SM4_5: 5 text files presenting the results of the five runs of Scenario 1 results; they are
the original produced result files by the “Modflow-GA_Nitro” software for Scenario 1.

SM4_6 to SM4_10: 5 text files presenting the results of the five runs of Scenario 2 results; they are
the original produced result files by the “Modflow-GA_Nitro” software for Scenario 2.

SM4_11 to SM4_15: 5 text files presenting the results of the five runs of Scenario 3 results; they are
the original produced result files by the “Modflow-GA_Nitro” software for Scenario 3.

SM5_1 to SM5_3: 3 Excel files, one for each Scenario. Each one presents all the results of the three
scenarios (the same as the original result files: SM5_1=5SM4_1 to SM4_5; SM5_2=5M4_6 to SM4_10;
SM5_3=5M4_11 to SM04_15) in a more easily readable/editable fashion, including diagrams of the
evolution of FV, VB1, and VB3 vs the nr of generations. For example, in SM05_1, sheets 1,3,5,7,9
cite all results of each run for Scenario 1, including all chromosomes (PS = 60) for all generations
(NG =200). Sheets 2,4,6,8,10 present only the best solution (1st chromosome) per generation. The
same applies to the other sheets and scenarios.

SMé: An Excel file with three sheets presenting all identified discrete solutions” features for the 3
Scenarios S1-, S2, and S3.

SM6-Sheet 1 presents the 170 discrete solutions’ features of Scenario S1, including values of FV,
VBI1, VB2, VB3, coordinates of the AWSs (Xaddhi, Yaddhi, Xaddlo, Yaddlo) and flow-rates of all wells
(Qex1, Qex2, Qadd,hi, Qadd o), as well as the ratio of flow-rates of the EWs (Qex1/qex2), the same ratio
concerning AWs (high to low, Qaddhi/Qadd o), the sum of flow-rates of the AWs (£Quadd), and the
sum of AWs’ pumped nitrate mass (overload_ad). While the raw produced results include
AWS’ results in an enumerated fashion (Qs, Qs meaning Qadd 1, Qadd2), they are processed to
filter possible duplicate results (identical solutions with a different enumeration of AWs) and
also for easier post-processing for identification of discrete solutions and categorization into
different strategies. Thus, the results are presented by classifying AWs as high (Qaddni) and
low (Qaddlo), regarding their flow rates. Sheet 1 also shows statistics of the 170 discrete
solutions produced by the algorithm’s five runs, i.e., average, median, min, median, mean,
max, and standard deviation values.

SM6-Sheet 2 presents the respective 154 discrete solutions’ features for Scenario S2 and relevant
statistics.

SM6-Sheet 3 presents the respective 221 discrete solutions’ features for Scenario 52 and relevant
statistics.

SM7: An Excel file with three sheets presenting all identified solutions that exhibit up to a 10%
increase in the FV value compared to the best solution of the respective Scenario, S1 or S2 or S3.



SM7-Sheet 1 presents all identified solutions that exhibit up to a 10% increase in the FV value
(“best 10%”) compared to the best solution of S1 (50 solutions out of 170 discrete solutions
identified in the 5 GA runs of 500 generations each).

SM7-Sheet 2 presents the “best 10%” for S2 (54 out of 154 discrete solutions identified in the 5 GA
runs of 500 generations each).

SM7-Sheet 3 presents the “best 10%” for S3 (103 solutions out of 221 discrete solutions identified
in the 5 GA runs of 500 generations each).

SMS8_1 to SM8_3: 3 pdf files, one for each Scenario (51, 52, S3).
SMB8_1 features 50 pages, each depicting one of the 50 “best 10%” solutions of S1.
SMB8_2 features 54 pages, each depicting one of the 54 “best 10%” solutions of S2.
SMB8_3 features 103 pages, each depicting one of the 103 “best 10%” solutions of S3.

SM9: One pdf file with 12 pages, each page presenting the best algebraical version of all 12
scenario-specific (and nine overall) strategies identified.

SM10_1 to SM10_12: 12 video files presenting the pollution spread for all the best versions of each
strategy (12 scenario-specific strategies; 9 strategies overall); they relate to SM10_1: Strategy A, S1-
1; an SM10_2: Strategy B; S1-5; b, SM10_3: Strategy C; S1-35; c, SM10_4: Strategy D; S1-49; d,
SM10_5: Strategy A; S2-1; al, SM10_6: Strategy E; 52-12; a2, SM10_7: Strategy F; S2-25; b, SM10_8:
Strategy G; S2-41; ¢, SM10_9: Strategy B; S2-46; d, SM10_10: Strategy F; S3-1; al, SM10_11: Strategy
H; 53-55; a2, SM10_12: Strategy I; S3-72; b

SM11: An Excel file with one sheet presenting the concentration vs time data of all pumping wells
for all runs of all scenarios, which are shown in Figure 13.



