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APPENDIX D 

Activity Categories C, D, and E Quantitative Procedures 
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Activity Category C includes the exterior areas of a variety of non-residential land uses, 

including facilities such as schools or daycare centers, places of worship, recreational areas 

and parks (e.g., picnic areas, campgrounds, playgrounds, and trails), cemeteries, libraries, 

amphitheaters, auditoriums, public meeting rooms, public or nonprofit institutions, studios 

(e.g., radio, recording, and television) and hospitals. See Table 3-1 in Section 3 of this 

Handbook for the listing of the land uses. A quantification procedure to help determine the 

reasonableness of providing noise abatement for non-residential areas has been 

developed (see Example 1) based on Federal Highway Administration (FHWA) guidelines.1 

This quantification procedure is designed to more equitably assess non-residential land 

use areas and provide a standard method of evaluation.  

In general, non-residential use on Activity Category B properties (e.g., pool at apartment 

complex) should be identified as Activity Category C and use the method described below 

to determine dwelling unit equivalents (DUEs). Consult with MDOT Lansing office and the 

region office or Transportation Service Center (TSC) for any questions on this procedure. 

When no individual outdoor use exists for a multi-family building (i.e., balconies), it may be 

appropriate to assign the number of units in the building to the common outdoor use 

space. When individual outdoor use areas are present, common outdoor use areas such as 

a pool should have units determined based on capacity and usage (see further discussion 

below). 

MDOT’s method determines the number of receivers and DUEs for non-residential 

receptors by dividing up a non-residential use area based on the typical square footage of 

the average residential lot size in communities adjacent to the project. The DUEs are used 

in feasibility and reasonableness determinations for noise abatement. Consider these 

notes in calculating DUEs for Activity Category C land use: 

 Smaller exterior activity areas where groups congregate in common areas such as a 

pool, skate park or neighborhood ball diamond should use one receiver on a 

portion of the area nearest to the project roadway and use the formula for Activity 

Category D to determine the DUEs. For these smaller areas, professional judgment 

and discussions with the property owner(s) may be needed to determine the 

context and frequency of use. Note that larger exterior activity areas (such as a 

professional sports team ballpark or a formal park with several activity uses 

throughout) should use the square footage method as described below. 

 

1 FHWA “Calculating and Placing Non-Residential Receptors (NRRs)”, 

https://www.fhwa.dot.gov/environment/noise/resources/nrrpdf.cfm  

https://www.fhwa.dot.gov/environment/noise/resources/nrrpdf.cfm
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 Exterior activity areas at golf courses should also use the formula for Activity 

Category D to determine the DUEs. Receiver points should be placed at the nearest 

location to the roadway for each golf hole on either a tee box or green within 500 

feet (up to 900 feet maximum to show the extent of impact), and the calculated 

DUEs should be distributed evenly among those receivers (see Figure D-1). In 

addition, any other outdoor activity areas within the course, such as practice areas 

or outdoor seating areas for dining, must be evaluated with a separate receiver 

point. 

 Consideration should be given to confirm DUEs have been calculated appropriately 

where noise abatement is determined to be feasible and reasonable for Activity 

Category C. If a noise barrier is feasible and reasonable for a park adjacent to a 

neighborhood where abatement is not feasible and reasonable, care should be 

taken to ensure the average residential lot size for nearby neighborhoods has been 

properly identified. In some cases, terrain or other shielding features, or elements 

of the project, may result in noise abatement meeting the criteria for a park and not 

an adjacent neighborhood, but density as determined by DUEs should not be the 

reason this occurs. 
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Figure D-1. Example of Golf Course Receiver Placement 

 

For larger exterior activity areas such as parks, the following process is used to identify 

DUEs: 

 Identify the common noise environment (CNE) typical residential lot size in square 

feet (ft2) in the adjacent or nearest residential development within a reasonable 

distance. 

 Use the Traffic Noise Model (TNM) and a grid of receivers, spaced distances apart 

based on typical residential lot size, to determine noise impacts and the depth of 

the impact into the area. The modeling receivers should start at the closest location 

to the highway where frequent human use typically occurs and extend back from 

the roadway far enough to show the full extent of impact has been identified, up to 

a maximum of 900 feet from the edge of the outside travel lane. 
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o Modeling receivers should not be placed in any section of a park that is 

wooded or open and is without evidence of frequent human use activity. 

 With the TNM receiver grid spaced evenly throughout the non-residential area 

based on nearby average residential lot size, the area (square feet) of each receiver 

point represents the area of the average residential lot size. As a result, each 

receiver will count as one DUE, and the number of noise-impacted receivers 

determines the impacted DUEs for the non-residential area. 

 The same process should be used for determining DUEs for feasibility and 

reasonableness determinations.  

Linear parks that parallel the highway will use a similar process, except they are divided 

using the average frontage of adjacent residential lots, even if the park is not as deep as 

the average residential lot. One receiver will represent each “lot” and will count as one DUE 

in impact, feasibility and reasonableness determinations (see Example 2). 

Note that trails should be considered differently than a linear park. See Figure D-2 for an 

example of receiver placement for trails. Trails that are part of a transportation facility, 

such as a bike lane or sidewalk, will not be considered noise-sensitive and do not require 

identification of receivers or DUEs for analysis. Other formal recreational trails that either 

run adjacent to or cross the proposed roadway should be analyzed.  
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Figure D-2. Example of Trail Receiver Placement 

 

Receivers should be placed on each part of the trail with independent utility (connector 

segments, trail extensions, etc.) as well as each congregation area, such as trailheads, rest 

areas with benches or scenic viewing areas. For trail crossings, receivers should be placed 

no closer than 50 feet from the edge of pavement on the trail. Each receiver on a trail will 

count as one DUE in impact, feasibility and reasonableness determinations; however, 

receivers placed on congregation areas should use the formula for Activity Category D to 

determine the DUEs. For example, a trail with a scenic viewing area might require a 

separate DUE calculation for the receiver on the viewing area.  

Example 1: A park in the community adjacent to the project has a lot size of 1,000 feet (ft) × 

400 ft = 400,000 ft2. The average lot size in adjacent residential development is 100 ft × 100 

ft = 10,000 ft2. Receivers are placed in TNM spaced 100 feet apart and 100 feet back within 

the frequent human use area of the park, each representing one DUE. If the entire park is 
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located within the 900-foot maximum noise study area, up to 40 receiver points may be 

needed to determine the full extent of impact.  

Example 2: A linear park in the community is adjacent to the project and has 1,000 feet of 

frontage. The average frontage of an adjacent residential lot is 100 ft × 100 ft. The park is 

only 50 feet deep on average. Receivers are placed in TNM spaced 100 feet apart along the 

frequent human use area in the linear park, resulting in 10 receivers each representing one 

DUE. 

Activity Category D includes interior space of some facilities listed in Activity Category C. 

See Table 3-1 in Section 3 of this Handbook for the listing of the facilities. Activity Category 

D should only be used if Activity Category C use is either not present, far from the roadway 

or physically shielded from the roadway compared to the Activity Category D use location. 

One receiver shall be placed at the closest interior location to the highway where frequent 

human use typically occurs. The following formula is used to aid in calculating the DUEs for 

the receiver and is meant to take into account the intensity and frequency of use:  

DUEs = [Number of occupants at any given time ÷ Average persons per household] × 

Usage  

Number of occupants at any given time = Number of people who could be using the 

space at any given time at the same time (e.g., a facility’s capacity limit or estimated 

number of users, such as students, employees or visitors). Note that professional 

judgement should be used when applying a facility’s capacity limit to the calculations 

below, as some facilities may be known to rarely reach capacity. 

Average persons per household = three (2020 census state average persons per 

household rounded up)  

Usage = 
# 𝑜𝑓 𝐷𝑎𝑖𝑙𝑦 𝐻𝑜𝑢𝑟𝑠 𝑈𝑠𝑒𝑑

24 (𝐻𝑜𝑢𝑟𝑠 𝑃𝑒𝑟 𝑑𝑎𝑦)
 × 

# 𝐷𝑎𝑦𝑠 𝑈𝑠𝑒𝑑 𝑃𝑒𝑟 𝑌𝑒𝑎𝑟

365 (𝐷𝑎𝑦𝑠 𝑃𝑒𝑟 𝑌𝑒𝑎𝑟)
 OR 

# 𝑜𝑓 𝐷𝑎𝑖𝑙𝑦 𝐻𝑜𝑢𝑟𝑠 𝑈𝑠𝑒𝑑

24 (𝐻𝑜𝑢𝑟𝑠 𝑃𝑒𝑟 𝑑𝑎𝑦)
 ×  

# 𝐷𝑎𝑦𝑠 𝑈𝑠𝑒𝑑 𝑃𝑒𝑟 𝑊𝑒𝑒𝑘

7 (𝐷𝑎𝑦𝑠 𝑃𝑒𝑟 𝑊𝑒𝑒𝑘)
 

Activity Category D Formula Examples:  

Civic auditorium has a maximum capacity of 1,200 people with an average time of events 

lasting six hours for 70 days in a year.  

DUE = (1,200 ÷ 3) × [(6 ÷ 24) × (70 ÷ 365)]  

DUE = 400 × .0479  

DUE = 19.16 (round up to 20)  
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Place of worship is open three days a week for approximately four hours, with on average 

50 people using the space at any given time between employees and attendees.  

DUE = (50 ÷ 3) × [(4 ÷ 24) × (3 ÷ 7)]  

DUE = 16.6667 × 0.0714  

DUE = 1.19 (round up to 2)  

Outdoor pool with a 300-person capacity limit is open every day from Memorial Day to 

Labor Day, 9 a.m. to 10 p.m.  

DUE = (300 ÷ 3) × [(13 ÷ 24) × (102 ÷ 365)]  

DUE = 100 × 0.1514  

DUE = 15.14 (round up to 16)  

Amphitheater with a 1,000-person capacity limit with a four-hour performance every 

Thursday through Sunday evening from Memorial Day to Labor Day.  

DUE = (1,000 ÷ 3) × [(4 ÷ 24) × (56 ÷ 365)]  

DUE = 333.3333 × 0.0256  

DUE = 8.53 (round up to 9) 

Activity Category E includes hotels, motels, offices, restaurants, bars, and other developed 

lands, properties or activities not included in A-D or F. The DUEs for exterior areas at 

Category E receptors should be evaluated using methodologies consistent with the 

methodologies used to evaluate Activity Category C or D receptors, as appropriate based 

on the size and use of the space. 
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