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Table S1. Monthly electricity solar generation and facility load data for case study A. 

Start End Delivered 
from Grid 

Net Excess 
(this is what 

was delivered 
TO the grid)  

Solar 
Generaton 

Total Plant 
Load 

1/1/2018 1/31/2018 73416 -11570 
            
37,482  

              
99,328  

2/1/2018 2/28/2018 63774 -19533 
            
43,602  

              
87,843  

3/1/2018 3/31/2018 55705 -38939 
            
67,012  

              
83,777  

4/1/2018 4/30/2018 51236 -40908 
            
66,374  

              
76,702  

5/1/2018 5/31/2018 51941 -52127 
            
89,703  

              
89,517  

6/1/2018 6/30/2018 46207 -56507 
          
102,311  

              
92,011  

7/1/2018 7/31/2018 44833 -64385 
          
109,907  

              
90,355  

8/1/2018 8/31/2018 45056 -51464 
            
86,174  

              
79,765  

9/1/2018 9/30/2018 44534 -38878 
            
67,039  

              
72,695  

10/1/2018 10/31/2018 55833 -23175 
            
47,462  

              
80,120  

11/1/2018 11/30/2018 64658 -12027 
            
32,447  

              
85,078  

12/1/2018 12/31/2018 66802 -10598 
            
31,360  

              
87,564  

Sum  
       
663,995  

              
(420,111) 

          
780,873  

        
1,024,755  

  



 

 
Figure S1.  Monthly electricity solar generation and facility load plotted over time 
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Table S2. Summary of forecasted carbon intensity of grid electricity under difference renewable 
energy adoption scenarios (NREL). 

Carbon Intensity of Grid Electricity (kg 
CO2/MWH) 
Year co2_rate_avg_load_enduse 

 Midcase 
Low 
Case 

High 
Case 

2020 375.4 366.5 373.8 
2022 398.5 383.8 401 
2024 384.8 344.2 396.9 
2026 392.2 276.2 386.7 
2028 349.3 257.1 406.4 
2030 354.7 181.9 332.9 
2032 339 132.7 335.9 
2034 413.6 135.3 403.7 
2036 379.8 135.1 407.6 
2038 318.5 121.2 404.7 
2040 242.6 123.3 413.7 
2042 238.1 110.1 375.9 
2044 189.7 82.9 263.5 
2046 180.7 69 152.9 
2048 164.2 75.9 148.2 
2050 135.2 76.9 129.8 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S3. Summary of Energy Efficiency Improvements recommended in assessments. 

Facility 
ID Rec ID Improvement 

type 
Process 

area Rec Name Design Flow 
(MGD) 

Average 
Flow 

(MGD) 

15 9 BLDG  Improve building insulation  3.36 

17 9 BLDG  Improve building insulation 0.75 0.174 

18 9 BLDG  Improve building insulation 0.27 0.11 
3 2 BLDG  Lighting 0.28          0.302  

4 2 BLDG  Lighting 0.106 0.064 

6 2 BLDG  Lighting 1.00 0.26 

7 2 BLDG  Lighting 0.255 0.12 

8 2 BLDG  Lighting 0.35 0.16 

9 2 BLDG  Lighting 0.04 0.0325 
13 2 BLDG  Lighting  0.195 

14 2 BLDG  Lighting 1.8 1.2 

2 2 BLDG  Lighting 3.71 1.86 

15 2 BLDG  Lighting  3.36 

16 2 BLDG  Lighting 13.1 10.6 
18 2 BLDG  Lighting 0.27 0.11 
19 2 BLDG  Lighting 0.168 0.076 

20 2 BLDG  Lighting 0.12 0.06 

18 11 BLDG  Occupancy sensors 0.27 0.11 
16 10 TP ST Downsize Aeration Blower 13.1 10.6 
11 6 TP ST Timer on secondary aeration  0.122 

1 1 TP ST VFD on Secondary Aeration  0.70 

2 1 TP ST VFD on Secondary Aeration 3.71 1.86 

6 5 TP SM Improve BFP / Digestion operation 1.00 0.26 

8 5 TP SM Improve BFP / Digestion operation 0.35 0.16 

12 7 TP SM Improve Sludge Blower Operations  0.054 

16 7 TP SM Improve Sludge Blower Operations 13.1 10.6 
19 3 TP SM Install aerobic digester cover 0.168 0.076 

20 3 TP SM Install aerobic digester cover 0.12 0.06 

5 3 TP SM Timer on aerobic digester blower 0.33 0.2 

10 3 TP SM Timer on aerobic digester blower 0.125 0.101 

19 3 TP SM Timer on aerobic digester blower 0.168 0.076 

20 3 TP SM Timer on aerobic digester blower 0.12 0.06 

14 8 TP SM VFD on aerobic digestion 1.8 1.2 

6 4 TP  Premium Efficiency Motor 1.00 0.26 

14 4 TP  Premium Efficiency Motor 1.8 1.2 
    

 

 



Table S3. (cont.) 

Facility 
ID 

Energy 
Saved 

(kWh/year) 

Energy 
Intensity 

Offset 
(kWh/MG) 

Implementation Cost 
($) Energy Cost ($/kWh) Energy Cost 

Savings ($/year) 

Payback 
Period 
(years) 

15 9,404 therms/year $            22,557 $0.61 /therm $5,716 3.9 
17 2,824 44 $              4,075 $   0.063 $188 23 
18 41,982 1,046 $              1,773  $498 3.6 

3 7,300 66 $              1,311 $     0.04 $                   
278.00 4.7 

4 438 19 $                 308 $     0.08 33 9.3 
6 4152 44 $              1,935 $     0.09 374 5.2 

7 1030 24 $                 425 $     0.07 $                   
82 5.2 

8 4300 74 $              1,380 $     0.06 $                   
260 5.3 

9 72.9 6 $                   30 $     0.07 $                   
5 6.0 

13 1,960 28 $                 230 $   0.096 
$                   

270 0.9 

14 8000 18 $              6,660 $   0.070 
$                   

1,225 5.4 

2 10,972 8 $              5,620 $0.040 $1,017 5.5 

15 663 1 $                 421 $   0.045 
$                   

119 3.5 

16 28,295 7 $              2,807 $   0.049 $1,899 1.5 
18 907 23 $                   80  $73 1.1 
19 1,847 67 $              2,150 0.107 $103 20.9 
20 4,350 199 $              2,267 0.089 $292 7.8 
18 3,807 95 $                 861  $320 2.7 
16 917,950 237 $          111,600 $   0.049 $59,550 1.9 

11 15470 347 $              1,020 $   0.096 
$                   

1,490 0.7 

1 226,058 885 $            25,400 $     0.07 $                   
15,825 1.9 

2 718,320 1,058 $          155,000 $     0.04 $                   
47,523.00 3.3 

6 108424 1,143 $                 600 $     0.09 $                   
5,105.00 0.1 

8 58140 996 $                 600 $     0.06 $                   
3,600 0.2 

12 6,800 345 $                 600 $   0.096 $655 0.9 
16 430,444 111 $                 690 $   0.049 $21,092 0.0 
19 4,862 175 $                 990 0.107 $361 2.7 
20 3,580 163 $                 990 0.089 $160 6.2 

5 47500 651 $                 410 $     0.07 $                   
3,300.00 0.1 

10 13820 375 $                 170 $   0.082 
$                   

1,130 0.2 

19 5,105       184   $                 305  0.107 $546  0.6 
20 3,770       172   $                 305  0.089 $336  0.9 

14 103914       237   $            40,000   $   0.070  
 $                                 
7,236  5.5 

6 3285         35   $              3,775   $     0.09  340            
11.1  

14 7500         17   $              1,300   $   0.070  
 $                                 
360  3.6 

 

  

 



Table S3. (cont.) 

Facility ID 

Carbon 
impact of 

infrastructure 
(kg CO2eq) 

Carbon 
Offset (kg 

CO2eq/year) 

Carbon 
Payback Period 

(year) 

Net Life 
Cycle 

Offsets (kg 
CO2eq) 

Net GWP 
Intensity 
Offset (kg 

CO2eq/MG) 

Carbon 
Reduction per 

investment 
cost (kg 

CO2eq/$) 
15        49,907           998,146         40.69  44 

17          1,962                         -              39,244         30.90  10 

18        29,170                         -            583,410       726.54  329 

3           30.2          5,072                   0.006          101,416         45.94  77 

4             7.1             304                   0.023              6,080         13.09  20 

6           44.5          2,885                   0.015            57,654         30.38  30 

7             9.8             716                   0.014            14,304         16.33  34 

8           31.7          2,988                   0.011            59,724         51.13  43 

9             0.7               51                   0.014              1,012           4.27  34 

13             5.3          1,362                   0.004            27,232         19.13  118 

14         153.2          5,559                   0.028          111,020         12.67  17 

2         129.3          7,624                   0.017          152,345         11.22  27 

15             9.7             461                   0.021              9,204           0.38  22 

16           64.6        19,660                   0.003          393,142           5.08  140 

18             1.8             630                   0.003            12,602         15.69  158 

19           49.5          1,283                   0.039            25,618         46.17  12 

20           52.1          3,023                   0.017            60,398       137.90  27 

18           19.8          2,645                   0.007            52,885         65.86  61 

16 3550.978     637,822                   0.006     
12,752,894       164.81  114 

11 0       10,749                         -            214,981       241.39  211 

1      1,337.4      157,073                   0.009       
3,140,115       614.50  124 

2      8,224.7      499,113                   0.016       
9,974,029       734.57  64 

6 0       75,337                         -         
1,506,732       793.85  2511 

8 0       40,398                         -            807,952       691.74  1347 

12 0         4,725                         -              94,497       239.72  157 

16 0     299,087                         -         
5,981,737         77.30  8669 

19 0         3,378                         -              67,566       121.78  68 

20 0         2,488                         -              49,750       113.58  50 

5         352.8        33,005                   0.011          659,739       451.88  1609 

10         235.2          9,603                   0.024          191,817       260.16  1128 

19         205.8          3,547                   0.058            70,737       127.50  232 

20         176.4          2,620                   0.067            52,214       119.21  171 

14      1,978.4        72,203                   0.027       
1,442,080       164.62  36 

6 455         2,283                   0.199            45,196         23.81  12 

14 325         5,211                   0.062          103,900         11.86  80 

 



Examples of Energy Efficiency Recommendations detailed in Reports from Technical 
Assistance Providers: 

EXAMPLE 1: Aeration Improvement 

 

 



 

 

 



 



 



 



 



 



 



 



 

 



 

 

EXAMPLE 2:  Lighting Improvement 



 



 



 



 



 



 

 


