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50 Park Units in the FOTSC Program 

 Acadia 

Baltimore Washington Pkwy 
George Washington Pkwy 
Rock Creek 
Suitland 

Gateway 
Delaware Water Gap 

Gettysburg 
Valley Forge 

Big Bend 

Yellowstone 
Grand Teton 

Glacier 
Mount Rainier 

Olympic 

Joshua Tree 

Lake Mead 

Glen Canyon 
Grand Canyon 

Arches 
Bryce Canyon 

Zion 

Mesa Verde 

Saguaro 

Blue Ridge Pkwy 
Mammoth Cave 

Great Smoky Mountain 

Chickasaw and Chattanooga 
 Kennesaw Mountain Natchez Trace 

Gulf Island 

Yosemite 
Sequoia 

Kings Canyon 

Colonial 
Prince William 

Shenandoah 

AKR PWR NER MWR IMR SER NCR 

Point Reyes 
Golden Gate 

Wind Cave 
Badlands 

Cape Cod 

Death Valley 
Mojave 

Colorado 
Rocky Mountain 

Everglades 

Haleakala 
Hawaii Volcanoes 

Denali 

Chickasaw 

Counting in 27 jurisdictions (26 states and DC): AK, AZ, CA, CO, DC, FL, GA, HI, KY, 
ME, MD, MA, MS, MT, NV, NJ, NY, NC, OK, PA, SD, TN, TX, UT, VA, WA and WY 



Variation in the FOTSC Program 

 AADT range 100 – 109,000 vpd 
 Big Bend:  100 vpd 
 Gettysburg:  650 vpd 
 Acadia:  1500 vpd 
 Glacier:  1900 vpd 
 Great Smoky Mountains:  7800 vpd 
 Baltimore Washington Memorial Parkway:  109,000 vpd 

 43 suburban/rural park units - 7 urban park units 

 44 recreational traffic - 6 commuter traffic 

 
 



Two Different Types of Visitation 
 Recreational – the entry of a person onto lands or 

waters administered by the NPS for recreational 
purposes 

 Non-Recreational – 
government personnel, 
through traffic (commuters), 
tradespeople, and people 
residing within park 
boundaries 



Recreational Traffic – It can Vary 

 Season (which can shift year from year) 

 Weather 

 Economy 

 Special Events 

 Wildlife 

 



To Make Things More Interesting 

 Roads close seasonally 
(~Nov 1 to ~Apr 15) 

 Some roads close for 
snow (no plowing), then 
reopen when melted 

 During heavy congestion, 
some lanes turn into bus 
lanes 

 Some counters installed to 
close to entrance kiosk 

 

 



Loops too Close to Entrance 
Kiosks 



Erratic Driving 

 



Unexpected Delays 

 



The Problem 
 Existing validation rules geared towards higher 

functional classifications roads 
 

The Solution 
 Need validation rules for recreational traffic that 

accounts for low volumes, high count variation, abrupt 
changes in counts  
 



The Process 

 Reimbursable Agreement through FHWA’s Central 
Federal Lands Highway Division with Texas 
Transportation Institute (TTI) 

 Lit review identified 22 existing validation rules from 
five different sources 

 Thought unique rules would be needed but found it 
better to modify existing rule thresholds 
 

 



The Six Steps 
1. Modify initial rules based on judgement and experience 

2. Apply the “beta” rules to 6 years of count data 

3. Evaluate performance of beta rules using visual review, 
context research (e.g., weather, special events) and 
judgement 

4. Refine beta rules based on “false alarms” in Step 3 

5. Conduct statistical analysis to determine observed variation 
in “cleaned” data; set thresholds based on this variation 

6. Compile final rules and thresholds 



Start with 22 Rules 

Number of Rules Outcome 
7 Work for all sites 

(Three rules w/ changed thresholds) 

3 Thresholds based on rec vs non-rec sites 
8 Thresholds based on rec vs non-rec sites, 

specific thresholds by site 
4 Not recommended for use since hourly, 

daily, weekly and monthly recreational 
volumes can vary significantly 



Seven Rules that Work for All Sites 

Rule Threshold 
Percent Complete 
Dataset Includes at Least Two of Every Day of Week 2 

Dataset Includes 24 hours of Data 24 
Number of Consecutive Identical Non-Zero Values* 4 
Total Daily Count <1 

AADT Percent Difference by Lane  (±20%) 
Site Percent Difference  (±15%) 

* Do not apply when hourly volume < 15 vph 
 
Red text indicates limits are changed from standard rules 



Three Rules: Rec vs Non-Rec Sites 

Rule Rec 
Threshold 

Non-Rec 
Threshold 

Comment 

Number of Consecutive 
Zeros 

20 8 Rec roads can 
close each night 

7am to 7pm allowable 
Zeros 

>4 >2 Do not apply if 
ADT < 200 vpd 

Ratio of Noon to Midnight 
Counts 

<1 <1 or >120 
 

Do not apply if 
ADT < 200 vpd 



Eight Rules:  Rec vs Non-Rec Sites 
(thresholds site specific) 

Rule Rec 
Threshold 

Non-Rec 
Threshold 

Comment 

Maximum Vehicles 600 vph 2400 vph * 
Ratio of Lane 2 to 
Lane 1 Counts 

Do not use * * 

Interval Boundary 
Hours 

50 vph 50 vph Certain rec and non-
rec sites use 100 vph 

Ratio of Peak Hour to 
Daily Count 

>35 >25 Do not apply if ADT < 
200 vpd 

Daily Directional Split * * * 
ADT vs AADW * * * 
Interval - Weekday * * * 
Interval - Weekend * * * 

* Different thresholds at each site 



Four Rules not Used for Rec 
Traffic 
Rule Comment 
Hourly Directional Split Too much variation 
MADT Percent Difference Too much variation 
Weekly versus MADT Percent 
Difference 

Too much variation 

Site Percent Difference – AADT Too much variation 



Weather Related Road Closure 



Erratic Volume; Mesa Verde 

 



Erratic Data; GW Parkway 

Sat Sun Mon Tue Wed Thur Fri 

Federal Holiday 
(MLK day) 
VOLUMES ACCEPTED 

Obama Inauguration 
(GW Parkway closed for 14 hrs) 
VOLUMES REJECTED 



Some Guiding Principles 

 Rejected count values should be proven “beyond a 
reasonable doubt” before rejection 

 True and accurate count values should be accepted, 
even when they are non-typical and influenced by 
extreme weather or other factors 

 Traffic count data should be review in a spatial and 
temporal context 

 When park visitor traffic is restricted from the 
monitored road by a park or road closure, then the 
count data should be marked as invalid 

 



All Final 22 Validation Rules 

 Transportation Research 
Record 2593 

 Quality Assurance for 
Traffic Count Data in 
National Parks 
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