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Introduction 
Scott County has seen significant population growth in recent years and the facility has seen an 
increase in utilization as well. The current site is able to handle the amount of material that comes 
in, but there is a growing concern that the increase in facility utilization will become too much for 
the current location to handle in the coming years. The project team was asked to identify 
potential site improvements to implement in an effort to increase facility throughput, as no 
additional facility will be built to process hazardous household waste in Scott County in the 
foreseeable future.  

The project team decided to focus on increasing material throughput in the facility in order to 
keep the current location viable. Throughput is defined as the rate at which material moves 
through the facility from arrival by customer to shipment. Several potential improvements were 
identified, including adding seasonal employment, increasing shipping frequency, and modifying 
the floor layout. Suggestions for improvement were developed through observations, data 
collection, simulation, and analysis. The following report outlines what the team was able to 
accomplish and a breakdown of the team’s suggestions for improvement.  

The Team 
The project team responsible for this report consists of Max Jacobson, Don Letson, Hannah 
Schutz, and Diana Sorenson. All members of the team are seniors in the Industrial and Systems 
Engineering program at the University of Minnesota-Twin Cities. This project was completed as a 
part of the Senior Design course, with support from university faculty members Qie He, Lisa 
Miller, Darin England, and Mimi Wong. Project sponsors included Richard Jones and Kate 
Sedlacek of the Scott County HHWF and Sarah Tschida of the Resilient Communities Project. A 
timeline of the team’s project is outlined below. 

 

Figure 1: Timeline of the team’s project 
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Approach 

Data was collected and analyzed such that it could be used in the simulation of the internal lab 
packing area of the facility. The simulation modeled a baseline throughput for a peak month in 
2018 and then applied a growth rate to the arrival rate to model the effect on the tonnage 
through the year 2030. A more qualitative Failure Modes and Effects Analysis was performed to 
determine the risk associated with several components or functions of the facility. 

Data  
The team completed a facility study to gather material breakdown data and create a simulation. 
Participant and tonnage data were both provided by Scott County and were analyzed to 
determine the facility growth rate for the upcoming years. 

Facility Study 
Initially, the project team planned to complete a time study at the Scott County facility and use 
the processing times taken during a time study to create a simulation of the main lab-packing 
area. However, the processing times collected were too inconsistent and the calculated effect of 
each material resulted in an infeasible simulation. The times from this attempt can be found in 
Appendix A.  

Subsequently, a study was completed at the facility to determine the breakdown of material 
delivery i.e. how often materials in certain categories were coming in. The facility was observed 
on a busy day in April and data was collected on the items that came into the facility. For each 
cart that entered the facility, a team member followed the HHWF employee around the floor, 
watching as they sorted the materials into different bins. A binary response was recorded for 
each material based on whether it was contained in a cart or not (1 was recorded for ‘yes’, no 
value was recorded for ‘no’). To maintain consistency, data was only collected for the eleven 
categories for which there was existing data for the material tonnages. The record of sections 
visited while unloading a resident’s cart corresponds to the material drop-off percentages. The 
full binary dataset collected by the team can be viewed in Appendix B.  

Forecasting Growth Rate 
To create a low-growth estimate, the project team utilized facility data on annual material 
throughput from 2001 to 2018, the team forecasted potential throughput growth trends for 2019 
through 2030. This was done using a built-in function in Microsoft Excel called Forecast Sheet, 
which provides a linear growth analysis with confidence intervals. Data on hazardous waste was 
isolated and used for these calculations, which showed a potential for a 6% increase in growth by 
2030.    
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Year 
Forecasted Annual Material 

Throughput (Pounds)   Growth Rate from 2018 

2019  408,384  -0.036 

2020  412,211  -0.027 

2021  416,038  -0.018 

2022  419,865  -0.008 

2023  423,692  0.0002 

2024  427,519  0.009 

2025  431,346  0.018 

2026  435,173  0.027 

2027  439,000  0.036 

2028  442,827  0.045 

2029  446,654  0.054 

2030  450,481  0.063 

Table 1:  Forecasted number of participants based on the low growth rate 

To create a high-growth estimate, the project team used provided data on the number of 
participants for the Scott County facility from 1992-2018 to find a trendline and use its equation to 
forecast through 2030. The trendline equation followed 654.83e0.1177x and the resulting predicted 
number of participants can be found in the table below. A growth of 326% is predicted based on 
the forecasted participant numbers from 2018 to 2030. 2016 data was removed from the analysis 
due to the facility being closed for half the year.    
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Year 
Forecasted 
Participants 

Growth Rate 
from 2018 

2019  15,714  16.6% 

2020  17,676  31.2% 

2021  19,884  47.5% 

2022  22,368  66.0% 

2023  25,162  86.7% 

2024  28,304  110.0% 

2025  31,840  136.3% 

2026  35,817  165.8% 

2027  40,291  199.0% 

2028  45,323  236.3% 

2029  50,984  278.3% 

2030  57,353  325.6% 

Table 2: Forecasted number of participants based on the high growth rate 

Simulation 
The simulation’s purpose was to model the throughput for a peak month during 2018. After 
successfully predicting the monthly tonnage within 1.5% of the actual data for 2018, the growth 
rates were used to forecast the throughputs and number of bins for peak months through the 
year 2030. 

Tonnage Output 
The simulation aimed to model the tonnage entering the facility for eleven different material 
types during the peak months of the year. The simulation utilized resident arrival times, 
probability of material arrivals, and the average weight of each item to determine the tonnage 
throughput for a specific time period. The resident arrival rate was calculated based on April, 
May, and June arrival data provided by the county to correspond to the facility’s busiest time of 
the year.  

After determining a baseline throughput for 2018, the forecast growth rates were used to 
influence the arrival rate corresponding to the growth the HHWF is anticipating over the next 
eleven years. Both the forecasted low growth rate and high growth rate were used to run the 
simulation and the resulting throughputs were graphed, as shown in Graphs 1 and 2 respectively. 
Latex Paint was omitted from each graph because it made them difficult to read. The full dataset 
for the projected peak month throughput using the low growth rate can be found in Appendix C. 
The full dataset for the projected throughput per peak month using the high growth rate can be 
found in Appendix D. For reference, the Latex Paint data is included in both appendices. 
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Graph 1: Projected change in throughput per peak month calculated using the low growth rate 

 
When a forecast was created using the low growth rate, each of the material throughputs 
changed minimally. For example, in a peak month in 2018, the throughput for Inorganic Acids is 
forecasted to be 337 pounds. For a peak month in 2029, the throughput for Inorganic Acids is 
forecasted to be 341 pounds.  
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Graph 2: Projected change in throughput per peak month calculated using the high growth rate 

 
When a forecast was created using the high growth rate, each of the material throughputs 
changed exponentially. For a peak month in 2019, the Solid Pesticide throughput is forecasted to 
be roughly 440 pounds. For a peak month in 2030, the Solid Pesticide throughput is forecasted 
to be roughly 1780 pounds. Although this is the potential worst case scenario, the HHWF should 
still consider addressing this issue by implementing several of the suggestions as outlined in the 
Results/Suggestions section of this report.  

 
Bin Output 
The simulation tonnage outputs from above were translated into the number of corresponding 
bins based on the average weight of a full bin. Bins were defined as a container to hold a specific 
material. These bins are sometimes called by different names; the aerosol bin is more commonly 
called a shipping gaylord. However, for the sake of this report, each container to hold a specific 
material was called a bin. The average weight for a full bin of each material type was calculated 
based on the 2018 HHW Logbook Data. Outliers were omitted when calculating the averages.  

Material Type  AERO  ALK  F  FLT  IA  LP  OA  OP  PLIQ  PRM  PSOL  PTA 

Weight (pounds) 399 179 151 231 690 1040 101 540 159 359 178 106 

Table 2: Average weight per full bin of each material 

The tonnages from the simulation outputs were divided by the bin weights to obtain the total 
number of bins for each material type during that month. Displaying the data by the total number 
of bins provides an easier way to visualize how the changes will impact the facility. The full 
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dataset for the projected increase in the number of bins per peak month found using the low 
growth rate can be found in Appendix E. The dataset for the projected increase in the number of 
bins per peak month found using the high growth rate can be found in Appendix F.

 
Graph 3: Projected change in number of bins per peak month calculated using the low growth 

rate 
It can be seen that there will be less than a two bin increase during the peak months through 
2030 per material type when using the low growth rate. In other words, peak months such as 
April, May, and June will have less than a two bin increase in 2030 per material type compared to 
what is currently received.  
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Graph 4: Projected change in number of bins per peak month calculated using the high growth 

rate 
It can be seen that with the high growth rate, there will be an exponential increase in the number 
of bins filled during the peak months of the year. For example, during April 2018, the facility could 
expect to fill roughly 10 bins of Flammable Toxic Liquids. During April 2028, the facility can 
expect to fill roughly 32 bins of Flammable Toxic Liquids. Although this is a worst-case scenario, it 
is still alarming that the utilization of the facility is expected to impact the material tonnages by 
this much. Recommended actions to mitigate this issue can be found in the Results/Suggestions 
section of this report. 

Financial analysis for shipping 
Using the 2018 per-pound shipping cost provided by Scott County, the peak monthly shipping 
costs were calculated from the forecasted monthly throughput. The shipping costs for a peak 
month for the years 2018-2030 can be found in Table 3. 
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Year 
Peak Month 
Pounds (A) 

Per Pound Shipping 
Costs (B) Shipping Costs (A*B) 

Annual Increase in 
Cost 

2018 37,579.61 0.63 $23,675.15 17.64% 

2019 44,209.32 0.63 $27,851.87 11.72% 

2020 49,389.48 0.63 $31,115.37 12.67% 

2021 55,645.63 0.63 $35,056.75 12.47% 

2022 62,582.97 0.63 $39,427.27 13.13% 

2023 70,797.93 0.63 $44,602.70 11.69% 

2024 79,076.58 0.63 $49,818.24 12.52% 

2025 88,978.51 0.63 $56,056.46 12.95% 

2026 100,498.66 0.63 $63,314.16 11.16% 

2027 111,719.17 0.63 $70,383.08 13.07% 

2028 126,319.30 0.63 $79,581.16 12.59% 

2029 142,221.12 0.63 $89,599.31 13.16% 

2030 160,941.57 0.63 $101,393.19 12.90% 

Table 3: Forecasted shipping costs based on the high growth rate and the subsequent percent 
increase year over year 

On average, the monthly shipping costs will grow by 12.9% annually, increasing from a $23,675 
monthly shipping cost in 2018 to a $101,393 monthly shipping cost in 2030 for each peak month. 
While this is worst-case scenario, the county will need to greatly increase their shipping budget to 
accommodate the projected exponential increase of facility usage. 

FMEA 
During site visits, the project team identified several potential problem areas within the facility by 
talking with facility staff and observing common practices. Many of these observations were used 
to performing a Failure Modes and Effects Analysis (FMEA) table, which utilizes a standardized 
ranking system to prioritize improvement efforts in existing or new processes. Potential failures 
were identified and sorted into one of three primary functions of the facility: Accepting material 
from residents, sorting and packing hazardous materials, and storing and disposing of the 
material. Each potential failure was then evaluated, scored, and given a Risk Priority Number 
(RPN), which was used to identify higher priority failure modes. Finally, potential solutions were 
established for each risk, the details of which are outlined in the Results and Suggestions section.  

The full FMEA table is shown in Figure 2. Twelve failures across the three major functions were 
identified, evaluated, and prioritized. Three failure modes were identified as “High Priority” (RPNs 
between 61 and 90), five were identified as “Medium Priority” (RPNs between 31 and 60), and four 
as “Low Priority” (RPNs between 0 and 30). RPNs were initially estimated using standardized 
scoring tables by the project team and then verified by Richard Jones to ensure accurate scoring.  
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Figure 2: Failure Modes and Effects Analysis Results 

Results/Suggestions 
The project team identified several options the facility could utilize to keep the facility viable for 
the near future. Suggestions for improvement include adding seasonal employment, modifying 
the current facility layout, and increasing shipment frequency. The top three suggested 
improvements are outlined in detail below.  

Adding Seasonal Employment 
The highest priority potential failure that was considered is the influx of residents utilizing the 
facility and the potential for residents to arrive faster than the workers can sort and pack 
materials. This failure would have a detrimental impact on the first primary function of the facility, 
providing an easy way for residents to dispose of waste, as long wait times would dissuade 
residents from utilizing the facility to properly dispose of their hazardous waste. As the facility 
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experiences much higher utilization during the spring and summer months, the effect of this 
failure is compounded.  

To mitigate the impact of this failure, the project team recommends hiring additional workers on a 
seasonal basis to account for the busier times of the year. With additional employees assisting in 
the material receiving and lab packing process, the facility would be able to process residents 
more quickly. As the facility currently operates with four to five employees at peak times, the 
addition of even one seasonal employee could have a significant impact at an increased cost, 
however the facility would be able to maintain costs during the less busy seasons. 

Increasing Shipment Frequency 
As the team’s projections showed a potential for an over 300% increase in material throughput 
by 2030, a potential failure the team identified was the possibility of shipments being too 
infrequent to accommodate demand. This failure would cause the facility to run out of storage 
space for the necessary materials, which would force the staff of HHWF to refuse material from 
residents or shut down operations, a critical failure of the third primary function, storing and 
shipping hazardous material. Currently, shipments are scheduled at an adequate rate, and 
scheduling them more frequently is not essential. However, if the growth predictions made earlier 
are accurate, shipment frequency changes will be vital to maintaining normal operations at the 
HHWF by 2030. 

The team believes it will be necessary to allocate additional funding each year to increase the 
number of shipments per month. As outlined in the financial analysis for shipping section, the 
team suggests an annual 12.9% increase in shipment frequency, which requires a corresponding 
12.9% increase in funding. Increasing shipment frequency will help keep inventory at a 
manageable level by removing packed waste before storage space becomes strained. This 
would allow the facility to operate in the existing space even as material throughput continues to 
rise.  

Rearranging the Lab Packing Layout 
The final high priority potential failure the team identified was the arrangement of the lab packing 
area inside the facility causing inefficiencies in the lab packing process. Inefficiencies in the lab 
packing process are detrimental to the second primary function of the facility, safely and 
efficiently sorting and packing hazardous waste. As the arrangement of the lab packing area is 
difficult to model accurately, detecting inefficiencies in this system is difficult, which lead to the 
high RPN. 

The team concluded that the best way to address this is to observe current processes and 
identify potential ways the floor could be rearranged. The team produced a few sample floor 
rearrangement diagrams, found in Appendix G, as a starting point. This should be done on a 
semi-regular basis, with each arrangement evaluated for time savings, distance traveled by 
employees, general pros and cons, and other information deemed necessary by HHWF staff. 
With this continuous improvement approach to the process, the facility will be able to identify 
best practices and implement changes when necessary.  
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The first suggestion, located in G-1, re-arranged the lab packing area so that there is a path going 
down the middle of the two rows of material bins. This way, the lab packers can move down the 
middle and unload their cart with easy access to the bins on both sides of the row. The second 
suggestion, located in G-2, included the paint section in the two rows as well. 

In an effort for a single-stream flow of cart unloading, G-3 contains a layout that moves everything 
together and the lab-packers move in one way around the bins to unload in a standardized 
sequence. The trash is no longer located in the middle of the cluster, but at the edge of each 
side. Alternatively, this single-stream concept could be applied so the lab-packers move one way 
inside the bins (instead of outside, as illustrated) with the bins lining the edge of the room.  

Finally, the layout illustrated in G-4 maintains the initial layout of the facility but includes four 
“quick sort” carts by the door that allow for the lab-packers to quickly sort specific, common 
materials to help with cart turn-around time for smaller loads. With this, it frees up carts faster and 
the material carts can then be sorted into bins quicker since they are pre-sorted with like items.  

Additional Suggestions for Improvement 
The following suggestions are to mitigate the risk of the five medium priority failure modes 
identified in the FMEA, as well as some of the four low priority failures. These suggested 
improvements, while not as high of priority, could still create significant improvements in facility 
operations.  

Arrival Signs 
Currently, there is a variety of both permanent and temporary signs that are outside and within 
the facility. However, the signs that customers currently see as they drive up to the facility are 
small, temporary, and lack the ability to get customers’ attention as they pull up. The project team 
recommends adding signage on the awning over the facility entrance that is constructed of steel 
and high visibility colors that will get the customers’ attention immediately. This would negate the 
necessity of small cones in the entryway and allow for less constriction in the unloading zone. 
Examples of possible signage can be found in Appendix H. 

Material Storage 
The storage areas for the full bins of material could increase in capacity and help support the 
facility between material shipments. Building up wherever possible, like above the concrete 
cubbies of acids, bases, mercury, and oxidizers, would greatly increase the capabilities of the 
space. While this may not be necessary immediately, it will be critical as the facility continues to 
grow and the amount of material in the facility builds up faster between scheduled shipments.  

 
Appliances and Tire Disposal Area 
The area behind the facility used for holding the tires and appliances is currently set up with tires 
occupying a larger section than the appliances. However, appliances occupy much more space, 
have a higher annual throughput, and fill the designated storage area more rapidly than tires do. 
The team recommends swapping the appliance and tire storage areas to account for this. The 
team also recommends adding signage to both encourage residents to conserve space and 
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identify prohibited materials such as sharps and clothing. A mock up of a potential sign can be 
found in Appendix I.  

Additionally, as moving heavy objects like fridges and other large appliances can be potentially 
dangerous, the team recommends providing a dolly for residents to use. In addition to creating a 
safer way to move heavy appliances, this will allow residents to move them more easily. This will 
increase the likelihood that residents will move their appliances into a more space-efficient 
location. 

Other Facility Improvements 
Through anecdotal observation and conversations with facility staff, several ideas for facility 
improvements were collected. First, employees expressed a desire to clearly mark areas in the 
facility that need to be kept clear, such as areas in front of fire suppression systems. This would 
help prevent breaches in building codes with something as simple as high visibility tape on the 
floor.  

Second, the team observed that the current system for logging resident usage of the facility, a 
mechanical clicker, can be inaccurate. This is due to employees sometimes forgetting to log 
when a resident arrives, often because the employee is busy. To mitigate this, the facility could 
implement an automated system that logs each vehicle as it arrives, removing the need for a 
person to record this.  

Finally, employees expressed a desire to have additional personal protective equipment like 
respirators to protect from potentially hazardous fumes. Providing this equipment provides 
additional safety measures to ensure the health of HHWF employees. 
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Appendices 

Appendix A: Time Study Data 
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Appendix B: Binary Dataset for Facility Study  
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Appendix C: Dataset for Projected Throughput Per Peak Month (using low 
growth rate)  
Year AERO ALK BFL FLT IA LP OA OP PRM PESTL PESTS FLNP 

2018 1189.27 1022.96 956.046 1526.84 337.779 23429.1 183.87 3694.06 2958.93 1193.37 443.10 644.29 

2019 1144.13 1027.08 971.516 1441.57 318.825 22931.6 172.044 3605.28 2784.6 1195.03 415.94 629.59 

2020 1169.38 1073.05 966.875 1487.3 311.922 22905.6 170.586 3541.25 2879.95 1186.74 416.32 620.07 

2021 1192.18 1022.33 939.029 1494.83 322.218 23160.3 177.228 3652.99 2892.82 1237.06 401.58 646.79 

2022 1186.36 1022.01 946.764 1496.18 327.717 22797.1 168.318 3619.17 2949.57 1183.42 413.61 621.57 

2023 1189.27 1022.96 956.046 1526.84 337.779 23429.1 183.87 3694.06 2958.93 1193.37 443.10 644.29 

2024 1197.53 1036.91 983.892 1509.36 331.344 23841.7 184.032 3677.76 2916.22 1207.2 432.23 639.94 

2025 1221.86 1073.36 1013.29 1532.49 337.077 24400.6 188.892 3778.62 3001.63 1274.11 440.77 663.83 

2026 1238.69 1092.7 988.533 1571.23 331.695 24325.1 191.646 3819.7 2999.88 1269.14 427.96 679.86 

2027 1249.09 1060.68 1058.15 1564.77 351.585 24445.4 181.764 3881.3 3084.7 1235.4 435.72 710.25 

2028 1260.26 1092.7 1082.9 1608.35 341.055 24603.4 181.602 3856.54 3019.77 1213.84 460.94 693.89 

2029 1260.26 1092.7 1082.9 1608.35 341.055 24603.4 181.602 3856.54 3019.77 1213.84 460.94 693.89 

2030 1275.87 1103.16 1056.6 1593.02 353.223 25049 190.188 3927.21 3102.25 1262.5 445.04 694.89 
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Appendix D: Dataset for Projected Throughput Per Peak Month (using 
high growth rate) 
Year AERO ALK BFL FLT IA LP OA OP PRM PESTL PESTS FLNP 

2018 1189.27 1022.96 956.046 1526.84 337.779 23429.1 183.87 3694.06 2958.93 1193.37 443.096 644.286 

2019 1400.41 1206.82 1099.92 1766.79 390.663 27694.7 210.762 4318.6 3408.79 1437.8 499.356 774.713 

2020 1576.21 1344.71 1284.01 2005.13 433.251 30847.4 235.71 4842.87 3796.65 1627.48 557.556 838.507 

2021 1774.65 1509.87 1512.97 2235.39 489.645 34775.8 257.58 5435.4 4288.63 1788.4 627.396 949.896 

2022 1990.22 1729.23 1471.2 2533.98 545.454 39340.9 291.762 6023.69 4850.82 2005.73 710.816 1089.17 

2023 2270.37 1944.16 1823.91 2856.51 603.252 44250.2 332.262 6905.53 5535.27 2268.96 789.58 1217.93 

2024 2505.68 2159.4 1961.6 3179.31 713.115 49520.4 366.444 7852.6 6081.66 2481.31 906.368 1348.69 

2025 2819.48 2462.77 2306.58 3561.29 773.721 55646.4 422.658 8744.11 6859.13 2844.63 995.996 1541.74 

2026 3187.45 2749.34 2566.47 4068.63 884.988 62803 480.492 9861.51 7805.66 3202.42 1167.1 1721.6 

2027 3514.41 3028.62 2956.32 4508.98 969.345 69997.2 535.248 10805.6 8651.57 3538.65 1247.81 1965.42 

2028 4002.02 3492.39 3231.68 5051.01 1102.26 79037.8 606.366 12293.2 9906.39 4028.61 1411.93 2155.64 

2029 4503.71 3963.13 3762.3 5699.03 1257.17 88936.7 684.45 13748.9 11033.7 4572.2 1607.1 2452.73 

2030 5095.21 4436.42 4206.29 6432.06 1407.74 100807 758.808 15650.2 12451.7 5125.76 1781.31 2789.07 
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Appendix E: Dataset for Projected Increase in Number of Bins Per Peak 
Month (using low growth rate) 
Year AERO ALK BFL FLT IA LP OA OP PRM PESTL PESTS FLNP 

2018 1.60 5.85 2.42 9.79 1.66 21.94 0.99 3.38 6.24 7.90 2.59 3.41 

2019 1.54 5.87 2.46 9.24 1.57 21.47 0.92 3.30 5.87 7.91 2.43 3.33 

2020 1.58 6.13 2.45 9.53 1.54 21.45 0.92 3.24 6.08 7.86 2.43 3.28 

2021 1.61 5.84 2.38 9.58 1.59 21.69 0.95 3.34 6.10 8.19 2.35 3.42 

2022 1.60 5.84 2.40 9.59 1.61 21.35 0.90 3.31 6.22 7.84 2.42 3.29 

2023 1.60 5.85 2.42 9.79 1.66 21.94 0.99 3.38 6.24 7.90 2.59 3.41 

2024 1.61 5.93 2.49 9.68 1.63 22.32 0.99 3.36 6.15 7.99 2.53 3.39 

2025 1.65 6.13 2.57 9.82 1.66 22.85 1.02 3.46 6.33 8.44 2.58 3.51 

2026 1.67 6.24 2.50 10.07 1.63 22.78 1.03 3.49 6.33 8.40 2.50 3.60 

2027 1.68 6.06 2.68 10.03 1.73 22.89 0.98 3.55 6.51 8.18 2.55 3.76 

2028 1.70 6.24 2.74 10.31 1.68 23.04 0.98 3.53 6.37 8.04 2.70 3.67 

2029 1.70 6.24 2.74 10.31 1.68 23.04 0.98 3.53 6.37 8.04 2.70 3.67 

2030 1.72 6.30 2.67 10.21 1.74 23.45 1.02 3.59 6.54 8.36 2.60 3.68 
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Appendix F: Dataset for Projected Increase in Number of Bins Per Peak 
Month (using High Growth Rate) 
Year AERO ALK BFL FLT IA LP OA OP PRM PESTL PESTS FLNP 

2018 1.6 5.8 2.4 9.8 1.7 21.9 1.0 3.4 6.2 7.9 2.6 7.2 

2019 1.9 6.9 2.8 11.3 1.9 25.9 1.1 4.0 7.2 9.5 2.9 8.7 

2020 2.1 7.7 3.3 12.9 2.1 28.9 1.3 4.4 8.0 10.8 3.3 9.4 

2021 2.4 8.6 3.8 14.3 2.4 32.6 1.4 5.0 9.0 11.8 3.7 10.7 

2022 2.7 9.9 3.7 16.2 2.7 36.8 1.6 5.5 10.2 13.3 4.2 12.2 

2023 3.1 11.1 4.6 18.3 3.0 41.4 1.8 6.3 11.7 15.0 4.6 13.7 

2024 3.4 12.3 5.0 20.4 3.5 46.4 2.0 7.2 12.8 16.4 5.3 15.2 

2025 3.8 14.1 5.8 22.8 3.8 52.1 2.3 8.0 14.5 18.8 5.8 17.3 

2026 4.3 15.7 6.5 26.1 4.4 58.8 2.6 9.0 16.5 21.2 6.8 19.3 

2027 4.7 17.3 7.5 28.9 4.8 65.5 2.9 9.9 18.3 23.4 7.3 22.1 

2028 5.4 20.0 8.2 32.4 5.4 74.0 3.3 11.2 20.9 26.7 8.3 24.2 

2029 6.1 22.6 9.5 36.5 6.2 83.3 3.7 12.6 23.3 30.3 9.4 27.6 

2030 6.9 25.4 10.6 41.2 6.9 94.4 4.1 14.3 26.3 33.9 10.4 31.3 
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Appendix G: Alternate Floor Plan Layouts 

 

Figure G-1 
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Figure G-2 
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Figure G-3 
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Figure G-4 
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Appendix H: Potential Signage Options 
 

 

Figure H-1 

 

Figure H-2 
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Figure H-3   
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Appendix I: Signage Options For The Back Of The Facility 

 

Figure I-1 

 
Figure I-2 
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