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1. Introduction	
Ocean Conservancy maintains historical data on marine debris removed annually from beaches and waterways 

as part of its International Coastal Cleanup (ICC) Program. Ocean Conservancy calculates the total number of 

items collected in each category to determine the raw abundance of materials as well as the percentage of total 

items. The ICC data document the abundance of marine debris items with respect to geographic distribution and 

the status and trends of debris items over time. With these data, Ocean Conservancy wishes to establish the 

greatest concerns regarding marine debris types and help find solutions for reducing marine debris. This report 

represents the first application of statistical analyses to the 25-year data set. 

 

Ocean Conservancy asked AMS to investigate these historical data to evaluate potential geographic and 

temporal patterns in marine debris. The current study provided statistical analysis of the data to provide Ocean 

Conservancy with information about specific debris items of interest in order to facilitate decisions about 

priorities for the marine debris program. 

 

2. Study	Objectives	
The objectives of this study were to identify priority debris items that were amenable to analysis and to 

investigate historical data from Ocean Conservancy’s ICC database to determine potential data trends by 

geography and over time for those debris items. Specifically, this report addresses the following questions: 

1. Has the abundance of debris items differed geographically? 

2. Has the abundance of debris items changed over time? 

3. Have rural and urban areas differed in the abundance of debris items? 

 

3. Methods	
The following sections provide detail on data selection and statistical methods used for this investigation. 

3.1. Data	Selection	

This study targeted debris items and debris item groups that: (1) represented specific user groups or 

sources/activities that are of priority interest to Ocean Conservancy, (2) were consistently identifiable in the ICC 

database, and (3) were relatively abundant. Changes in debris item categories since the start of the ICC program 

in 1986 made it difficult to unequivocally compare abundance patterns of some debris items over the entire 

historical period of the database. For example, in 1986 the data card categorized debris items based on material 

type (e.g., wood, rubber, plastic, glass, paper, metal), and paper and plastic bags were listed as separate items on 

the data card. In 2001, Ocean Conservancy began categorizing debris items by debris-producing activities 

(shoreline/recreational, ocean/waterway, smoking-related, dumping, medical/personal hygiene), and paper and 

plastic bags were combined into a simple “bags” category. The most recent changes to the data card occurred in 

2008, when Ocean Conservancy returned to distinguishing between paper and plastic bags. 

Based on the considerations discussed previously, we focused on the period of 2001-2010 when naming of 

priority debris items was sufficiently consistent to allow analysis. The debris items studied here included the 

following: 
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1. Plastic beverage bottles 

2. Glass beverage bottles 

3. 6-pack holders 

4. Straws and stirrers 

5. Cups, plates, forks, knives, and spoons 

6. Passive fishing gear, a composite group in which we summed counts for three items: crab/lobster/fish 

traps, fishing line, and fishing nets 

7. Hygiene items, a composite group in which we summed counts for four items: condoms, diapers, 

syringes, and tampons/tampon applicators 

 

To identify geographic differences in the abundance of debris items, we chose several ICC regions that had 

reasonably complete data for the debris items studied. In particular, it was necessary to choose regions that had 

data broken down by zone (equivalent to county for U.S. regions), to provide multiple “observations” within 

each region to conduct statistical tests. In this way, data for each county were treated as independent 

observations within each region for a given year. To maximize expected geographic differences in debris item 

abundance, we chose four regions in geographically distinct parts of the U.S. with different coastal properties 

and populations. For comparison to the U.S. regions, we also chose one international region that was an island 

(Japan). The regions included in the study were: 

1. California 

2. Delaware, Maryland, and Virginia counties (combined into a composite region to represent the mid-

Atlantic) 

3. Florida 

4. Maine 

5. Japan 

 

For the purposes of this report, we will refer to the different zones reported for Japan as “counties” to be 

consistent with U.S. regions when discussing the results.  

3.2. Data	Access	and	Formatting	

Data from the ICC database were provided by Ocean Conservancy as Excel spreadsheets of debris item counts 

(abundance) by year for separate zones/counties in each region/state (or country). In addition, the data included 

counts of people (i.e., number of volunteers present) and estimated miles of beach cleaned during a cleanup 

event. AMS reformatted the data to work with statistical software prior to analysis (Appendix A). 

3.3. Adjusting	for	Collection	Effort	

The number of debris items collected during an ICC event can depend on the scale of the cleanup effort (e.g., 

number of people, miles of beach cleaned), which varied among regions from year to year. It is possible to 

normalize abundance data by the number of miles cleaned, but there were large variations in the reliability of 

data that report distance covered by cleanup volunteers. For example, in some cases cleanup coordinators 

provided exact distances, whereas in others the reports were estimates. 

We normalized our analysis with respect to volunteer count to correct for the effect of collection effort on the 

number of items collected. We divided the count recorded for each debris item by the number of people 
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participating in that event to obtain the count recorded per person. This figure allowed us to compare results 

from different regions and years that had varied volunteer participation.  

3.4. Classifying	Counties	as	Rural	(Nonmetropolitan)	vs.	Urban	(Metropolitan)	

To investigate whether counties in urban areas might have different debris item abundances than those in more 

rural areas, we categorized all U.S. counties using Rural-Urban Continuum codes (USDA/ERS, 2011) (Table B-

1). RUC codes classify counties by population size and proximity to metropolitan areas, where codes 1-3 are 

considered "metropolitan" (metro; larger populations) and codes 4-9 are "nonmetropolitan" (nonmetro; smaller 

populations more distant from metropolitan areas). These codes, which were defined by the U.S. Department of 

Agriculture’s Office of Management and Budget (OMB) in June 2003, provide a method to categorize ICC sites 

based on relative population of the surrounding area. 

3.5. Statistical	Analyses	

All statistical tests were conducted on log-transformed data to meet the requirements of the tests (i.e., normal 

distributions and homogeneous variances). As discussed previously, we wished to use the calculation of count 

per person to correct for collection effort across ICC events. We therefore used a dependent variable of 

Log[(Count + 1) / Person] for all statistical tests (i.e., log-transformed count per person), where adding one to 

the count allowed us to include data for which zero items were collected. This value is the transformed, effort-

adjusted abundance of debris items, but for the sake of simplicity we will refer to it simply as debris item 

abundance, or abundance, in the remainder of the report. 

We conducted three types of statistical analyses with the ICC historical data: 

1. To identify non-interactive differences in abundance of debris items with respect to the county of an 

ICC site (i.e., within a given region) and collection year, we conducted main effects (two-way) ANOVA 

analyses. We conducted these analyses separately for each debris item (7 total) within each region (5 

total). 

2. To identify trends in abundance of debris items over time, we conducted linear regressions against year. 

We conducted these analyses separately for each debris item (7 total) within each region (5 total). 

3. To identify higher-order and interactive (i.e., multilevel) effects of region, year, and rural-urban 

classification on abundance of debris items, we conducted factorial ANOVA analyses. We conducted 

these analyses for each debris item (7 total). Only U.S. regions (4 total) were included, because Japan 

did not have equivalent RUC codes to classify relative population of the “counties.” 

 

4. Results	
The following sections describe the results of statistical evaluation of the historical ICC data. The analyses were 

conducted with the goal of identifying geographic and temporal patterns in debris item abundance, first within 

regions individually (sections 4.1-4.2) and then across U.S. regions (section 4.3). 

4.1. Patterns	of	Debris	Item	Abundance	Among	Counties	and	Years	

Within U.S. regions, all debris items showed significant differences in abundance among the counties in which 

ICC sites were located (County columns in Table 1). This result indicates that debris item abundance varied by 

cleanup site within a given region, which perhaps is not surprising considering the large differences in site types 

cleaned during ICC events. In Japan, only three debris items (plastic beverage bottles, glass beverage bottles, 6-
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pack holders) showed significant differences among counties, whereas other items were similar for that region. 

It is unclear why the abundances for straws/stirrers, cups/plates/forks/knives/spoons, passive fishing gear, and 

hygiene items were similar among counties in Japan, but this observation may be an artifact of the smaller 

number of counties in Japan (4) relative to those in the U.S. (8–27). 

Compared to differences in abundance among counties, relatively few debris items showed significant 

differences among years for U.S. regions and Japan (Year columns in Table 1). The debris items that were most 

often different year-to-year included the following: 

1. Glass beverage bottles (California, Florida, Delaware/Maryland/Virginia, Japan) 

2. Plastic beverage bottles (Delaware/Maryland/Virginia, Maine, Japan) 

3. Cups/plates/forks/knives/spoons (California, Delaware/Maryland/Virginia, Maine) 

4. Hygiene items (California, Japan) 

5. 6-pack holders (Japan) 

 

Note that a significant difference in abundance among years for a debris item does not necessarily mean that 

there was a trend over time. For example, there could be large, non-directional variations in abundance during 

the time period studied, such as peaks followed by lower abundances, rather than a consistent increase or 

decrease over time. Trends over time were tested using linear regression, as discussed in the next section. 

Because debris item abundance is commonly different among counties but rarely different among years within a 

region, this finding implies that within-region variations are likely larger than between-year differences. For 

example, for plastic beverage bottles collected in California sites, the maximum difference in mean abundance 

among counties is 0.85 (smallest value of -0.78 in Orange County vs. largest value of 0.07 in El Dorado 

County), whereas the maximum difference in mean abundance among years studied is only 0.33 (smallest value 

of -0.52 in 2009 vs. largest value of -0.19 in 2001). Thus, it is likely that geographic variation masked our ability 

to identify relatively smaller changes in debris item abundance over time. 
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Table 1. Significant effects (county, year) on debris item abundance, by region. Numbers in the table are 

p-values, with significant effects (p < 0.05) bolded and highlighted in gray. Results were calculated with 

main effects (two-way) ANOVA.  

 

Debris Item 
California Florida 

Delaware/ 

Maryland/ 

Virginia
1
 Maine Japan 

County Year County Year County Year County Year County Year 

Plastic beverage 

bottles 
< 0.001 0.149 < 0.001 0.356 < 0.001 0.001 < 0.001 0.043 0.010 < 0.001 

Glass beverage bottles < 0.001 0.003 < 0.001 0.001 0.001 0.005 0.014 0.156 0.002 0.001 

6-pack holders < 0.001 0.102 0.006 0.078 < 0.001 0.085 < 0.001 0.066 0.005 < 0.001 

Straws, stirrers < 0.001 0.141 < 0.001 0.108 < 0.001 0.412 < 0.001 0.816 0.278 0.163 

Cups, plates, forks, 

knives, spoons 
< 0.001 0.030 < 0.001 0.353 0.001 0.019 < 0.001 0.008 0.396 0.207 

Passive fishing gear
2
 < 0.001 0.454 < 0.001 0.718 0.002 0.100 < 0.001 0.306 0.980 0.125 

Hygiene
3
 0.001 0.043 < 0.001 0.706 < 0.001 0.145 < 0.001 0.191 0.281 < 0.001 

 
1 Data for counties from these states were treated as if they were one region 
2 Combined three debris items: crab/lobster/fish traps, fishing line, and fishing nets 
3 Combined four debris items: condoms, diapers, syringes, and tampons/tampon applicators 

 

4.2. Annual	Trends	in	Debris	Item	Abundance	by	Region	

Several debris items showed significant trends in abundance over the study period of 2001-2010, although the 

trends varied by region (Figure 1, Table 2): 

1. Plastic beverage bottles decreased over time in both California and Maine, but not in Florida, 

Delaware/Maryland/Virginia, nor Japan. 

2. Glass beverage bottles decreased only in Florida. 

3. 6-pack holders increased over the study period in Japan, although there appeared to be little directional 

change after 2002 (Figure 1). 

4. Cups/plates/forks/knives/spoons and hygiene items both decreased significantly over time in Maine. 

 

Straws/stirrers and passive fishing gear did not exhibit any temporal trends in abundance. 
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Figure 1. Variations in mean abundance over time (by region) for seven debris items. Regions with 

significant linear trends over time (Table 2) are shown as solid lines with data markers, whereas regions 

without significant trends are indicated with dashed lines only. Trends identified for debris items in 

California, Florida, and Maine indicate decreasing abundance over time, whereas a trend identified for 

Japan shows increasing abundance. 
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The trends identified for all debris items had poor predictive ability, with the regression models explaining only 

about 3–13% of the variability in abundance, as evidenced by the adjusted R2 values (Table 2). The weakness of 

the trends makes it difficult to use them to accurately predict future changes in debris item abundance. 

 

Table 2. Significant linear trends1 of debris item abundance with year, by region. Numbers in the table 

are p-values, with significant effects (p < 0.05) bolded and highlighted in gray. Arrows next to significant 

p-values indicate the direction of the trend over the study period of 2001-2010 (up for increasing and 

down for decreasing). Results were calculated with linear regressions. 

 

Debris Item California Florida 

Delaware/ 

Maryland/ 

Virginia
2
 Maine Japan 

Plastic beverage bottles 
0.004 �  

(R
2
 = 0.04) 

0.187 0.088 
0.003 �  

(R
2
 = 0.10) 

0.376 

Glass beverage bottles 0.112 
0.002 �  

(R
2
 = 0.03) 

0.105 0.055 0.067 

6-pack holders 0.214 0.455 0.619 0.857 
0.039 �  

(R
2
 = 0.09) 

Straws, stirrers 0.262 0.215 0.683 0.425 0.347 

Cups, plates, forks, knives, spoons 0.076 0.171 0.126 
0.001 �  

(R
2
 = 0.13) 

0.894 

Passive fishing gear
3
 0.487 0.714 0.506 0.137 0.353 

Hygiene
4
 0.095 0.491 0.896 

0.029 �  

(R
2
 = 0.05) 

0.108 

 
1 Low adjusted R2 values for all regression models indicate the poor predictive ability of the models, explaining 

only about 3–13% of the variability in abundance  
2 Data for counties from these states were treated as if they were one region 
3 Combined three debris items: crab/lobster/fish traps, fishing line, and fishing nets 
4 Combined four debris items: condoms, diapers, syringes, and tampons/tampon applicators 

 

4.3. Patterns	of	Debris	Item	Abundance	Among	Regions,	Years,	and	Rural-Urban	

(Nonmetro-Metro)	Status	of	Cleanup	Sites	

The previous analyses evaluated ICC data separately within each region. To evaluate abundance patterns across 

the data set, we also analyzed variations with respect to region, year, and the nonmetro-metro status of cleanup 

sites. In the section below, we describe both the individual and interactive (i.e., multi-level) effects of these 

variables on debris item abundance. The analysis is restricted to U.S. regions only (i.e., California, Florida, 

Delaware/Maryland/Virginia, and Maine), because the one international region in the study (Japan) does not 

have nonmetro-metro status rankings. 

4.3.1. Differences Among Regions 

All debris items showed significant differences in abundance among U.S. regions (Figure 2, Region column in 

Table 3). The abundance of each debris item typically followed a consistent pattern among regions, ranked from 

highest to lowest: (1) Delaware/Maryland/Virginia, (2) Maine, (3) Florida, and (4) California (Figure 2). For 

example, the Delaware/Maryland/Virginia cleanups typically recorded the highest abundance for debris items 
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relative to other regions, whereas California typically had the lowest abundances for U.S. regions. An exception 

to this pattern appears to be for passive fishing gear, for which Delaware/Maryland/Virginia and Florida had 

similar abundances. Although Japan was not included in this analysis, Figure 1 indicates that Japan typically had 

lower debris item abundances than those reported for any of the U.S. regions. 

4.3.2. Differences Among Years 

Three of the seven debris items (glass beverage bottles, 6-pack holders, and cups/plates/forks/knives/spoons) 

had abundances that varied significantly among collection years (2001-2010) for all U.S. regions (Figure 3, Year 

column in Table 3). Perhaps just as interesting as the items that did vary by year are those that did not: plastic 

beverage bottles, straws/stirrers, passive fishing gear, and hygiene items had abundances that were statistically 

the same throughout the study period. The difference in annual variability of the debris items over the past 10 

years is intriguing, but whether such differences relate to changes in item use or some other factor is unclear. 

4.3.3. Differences Between Metro and Nonmetro Sites 

There were significant differences in abundance for 6-pack holders, straws/stirrers, 

cups/plates/forks/knives/spoons, and hygiene items reported for ICC sites located in metro vs.  nonmetro 

counties (Figure 4, Metro column in Table 3). For each of these debris items, the metro counties reported a 

higher abundance of the item than did the nonmetro counties. This pattern makes intuitive sense – the more 

people visiting an area, the more trash could be left behind. However, it is unclear why the abundance of some 

debris items, in this case beverage bottles (plastic and glass) and those representing passive fishing gear, would 

be unaffected by the number of people present. A potential explanation for this difference is that it relates to 

locally-discarded trash (6-pack holders, straws/stirrers, and cups/plates/forks/knives/spoons from picnics, etc.) 

vs. transported trash (bottles and fishing gear transported to the beach from elsewhere). 

4.3.4. Interactive (Multilevel) Effects 

Investigating how the main (higher-order) effects shown in Table 3 (i.e., Region, Year, Metro) interact can 

provide further information about the significant patterns identified previously. For example, if we compare 

identical years when evaluating regional differences in abundance (Region*Year column in Table 3), we find 

that regional differences are not significant at that level of inspection. Thus, regions do not appear to differ 

consistently in debris item abundance year-to-year. This is illustrated well in Figure 1, where although the lines 

representing abundance over time show some similarities in slope change over the study period, they are not 

parallel throughout. It is only when data from all years for a given region are grouped that we can identify 

significant differences among regions (Region column in Table 3). Unlike between-year variations, the between-

region differences are consistent and relatively large. This pattern appears in tests of other interactive effects that 

compared identical years (Year*Metro and Region*Year*Metro columns in Table 3), which also did not show 

significant differences for any of the debris items. 
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Figure 2. Comparison of mean abundance, by U.S. region, for seven debris items. All debris items showed 

significant differences in abundance among regions (p < 0.05) (Region column in Table 3). 



 

  Page 10 

 

Table 3. Significant main effects (county, year) and interactive effects (region*year, region*metro, 

year*metro, region*year*metro) on debris item abundance in U.S. regions. Numbers in the table are p-

values, with significant effects (p < 0.05) bolded and highlighted in gray. Results were calculated with 

factorial ANOVA. 

 

Debris Item 

Main Effects Interactive (Multi-Level) Effects 

Region Year Metro 

Region* 

Year 

Region* 

Metro 

Year* 

Metro 

Region* 

Year*Metro 

Plastic beverage bottles < 0.001 0.065 0.585 0.810 0.340 0.465 0.883 

Glass beverage bottles < 0.001 0.001 0.820 0.467 0.443 0.612 0.673 

6-pack holders < 0.001 0.004 < 0.001 0.242 0.011 0.170 0.805 

Straws, stirrers < 0.001 0.226 < 0.001 0.979 0.002 0.372 0.982 

Cups, plates, forks, knives, spoons < 0.001 0.041 0.016 0.889 0.003 0.933 0.949 

Passive fishing gear
1
 < 0.001 0.160 0.559 0.990 0.054 0.524 0.897 

Hygiene
2
 < 0.001 0.077 0.026 0.917 0.005 0.303 0.670 

 
1 Combined three debris items: crab/lobster/fish traps, fishing line, and fishing nets 
2 Combined four debris items: condoms, diapers, syringes, and tampons/tampon applicators 
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Figure 3. Comparison of mean abundance, by ICC collection year, for seven debris items. Three debris 

items (glass beverage bottles, 6-pack holders, and cups/plates/forks/knives/spoons) showed significant 

differences in abundance among years (p < 0.05) (Year column in Table 3). 

 



 

  Page 12 

 

  

  

  

 

 

 

Figure 4. Comparison of mean abundance, by nonmetro-metro status of ICC cleanup sites (i.e., proximity 

to population centers), for seven debris items. Four debris items (6-pack holders, straws/stirrers, 

cups/plates/forks/knives/spoons, and hygiene) showed significant differences in abundance between metro 

and nonmetro sites (p < 0.05) (Metro column in Table 3). 
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One interactive effect among the variables of region, year, and metro status was found to be significant: four 

debris items (6-pack holders, straws/stirrers, and cups/plates/forks/knives/spoons, hygiene) showed significantly 

different abundances when collected in nonmetro vs. metro counties (i.e., more rural vs. more urban ICC sites) 

within U.S. regions (Figure 5, Region*Metro column in Table 3). For 6-pack holders and 

cups/plates/forks/knives/spoons, only California sites differed in abundances recorded for nonmetro vs. metro 

counties (Figure 5). The abundance of straws/stirrers differed in both California and Maine, and hygiene items 

differed in Maine only. This pattern indicates that the abundances of some debris items varied based on how 

close an ICC site is to a population center. As described previously, the effect of metro status was also 

significant even without comparing the same regions (Figure 4, Metro column in Table 3), and there were no 

differences in abundance based on metro status for plastic beverage bottles, glass beverage bottles, or passive 

fishing gear in any U.S. region studied.  

 

It is interesting that ICC cleanup sites in California and Maine showed differences in debris item abundance 

based on the number of people living near the sites, whereas sites in Delaware/Maryland/Virginia and Florida 

did not. There appears to be something unique about either the abundance of debris items accumulating within 

some regions or how much of that debris is collected during ICC events. Possible explanations for these 

differences include differences in debris transport processes (e.g., oceanographic conditions), available sources 

of debris items, population behavior when disposing of debris items, or the consistency of procedures during 

regional cleanup programs themselves. 
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Figure 5. Comparison of mean abundance, in metro (darker color) and nonmetro (lighter color) counties 

within U.S. regions, for seven debris items. Regions with significant nonmetro-metro differences (p < 0.05) 

(Region*Metro column in Table 3) are shown as red columns with a p-value (Tukey HSD post hoc test for 

unequal N), whereas non-significant comparisons are indicated in black/gray with “NS.” 
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5. Conclusions	
The purpose of this study was to evaluate potential geographic and temporal patterns in debris item abundance 

within the historical database for Ocean Conservancy’s ICC program. Changes in data cards over time limited 

our ability to analyze the full 25-year data set. However, focusing this study on the period 2001-2010 allowed 

the analysis to include priority debris items with consistent naming conventions, while representing a substantial 

portion of the data. Recommended changes to the ICC data cards are discussed in a companion technical memo 

(AMS, 2011). 

Despite the limitations of the ICC historical database, and after correcting for differences in collection effort 

among ICC events to make them comparable, AMS conducted multiple statistical tests that provided several 

main findings: 

1. The abundance of all debris items varied significantly by county, but few varied by year. This finding 

implies that differences in abundance among ICC sites exceeded those that occur year-to-year. This 

effect likely makes it difficult to resolve changes in debris item abundance over time. 

2. The abundance of several debris items exhibited statistically significant linear trends over time during 

the 2001-2010 study period, although the trends were weak (i.e., low R2): 

a. Plastic beverage bottles (decreasing trend in California and Maine) 

b. Glass beverage bottles (decreasing trend in Florida) 

c. 6-pack holders (increasing trend in Japan) 

d. Cups/plates/forks/knives/spoons (decreasing trend in Maine) 

e. Hygiene items (decreasing trend in Maine) 

3. The abundance of all debris items varied significantly among regions, with a typical ranking as follows 

(highest to lowest abundance): 

a. Delaware/Maryland/Virginia 

b. Maine 

c. Florida 

d. California 

e. Japan 

4. The abundance of several debris items varied significantly among collection years across U.S. regions, 

although it is unclear whether these differences were related to changes in item use: 

a. Glass beverage bottles 

b. 6-pack holders 

c. Cups/plates/forks/knives/spoons 

5. The abundance of several debris items differed when they had been collected in more rural (nonmetro) 

vs. more urban (metro) ICC sites (see list below). These differences were observed in California and 

Maine, but not in Delaware/Maryland/Virginia or Florida.  

a.  6-pack holders 

b. Straws/stirrers 

c. Cups/plates/forks/knives/spoons 

d. Hygiene items 

Patterns identified in the ICC data as described in this report are observational, and lack information needed to 

more confidently suggest potential influences due to physical (e.g., oceanographic), societal (e.g., policy), or 

behavioral (e.g., adherence to recycling programs) processes. However, these patterns provide important insight 
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into geographic and temporal distributions of marine debris item abundance. The results suggest questions and 

topics for further study: 

1. Why did debris item abundances differ among regions? For example, why did 

Delaware/Maryland/Virginia consistently report higher abundances than California for all debris items 

studied? Why were abundances for Japan lower than those for U.S. regions? 

2. Why did abundances for some debris items increase or decrease linearly over the last 10 years, whereas 

others did not change? Are such trends correlated with historical events, such as changes in policy, 

manufacturing supply of debris items, or atmospheric/oceanographic conditions? 

3. Why did abundances for some debris items differ when collected from sites that were nearer vs. farther 

from population centers? Are some items more representative of local trash whose source is correlated 

with tourist activity? Are other items more representative of debris that is easily transported to cleanup 

sites and therefore whose distribution is more closely correlated with atmospheric or oceanographic 

events? 

Better understanding how debris item abundance varies with several interacting effects (e.g., site geography, 

collection date, rural-urban status, collection effort) could be used to further investigate information within the 

historical ICC database. Considerations for further study include multivariate statistical techniques such as 

cluster analysis or principle components analysis that specialize in identifying patterns among many variables. 
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7. Appendix	A	–	Data	Used	in	Statistical	Analyses	
An electronic file containing the data used in the statistical analyses for this study is available upon request from 

Ocean Conservancy. 

  



 

  Page 18 

 

8. Appendix	B	–	Regions,	Counties,	and	Rural-Urban	Continuum	(RUC)	

Codes	for	ICC	Sites	
 

Table B-1. Regions (states for the U.S., plus Japan) and counties for which data were used in this study, 

including Rural-Urban Continuum (RUC) codes and associated metropolitan vs. nonmetropolitan status 

(USDA/ERS, 2011). 

 

Region County RUC Code Metro Status
3
 

California 

Alameda 1 Metro 

Contra Costa 1 Metro 

Del Norte 7 Nonmetro 

El Dorado 1 Metro 

Humboldt 5 Nonmetro 

Los Angeles 1 Metro 

Marin 1 Metro 

Mendocino 4 Nonmetro 

Monterey 2 Metro 

Orange 1 Metro 

San Diego 1 Metro 

San Francisco 1 Metro 

San Luis Obispo 3 Metro 

San Mateo 1 Metro 

Santa Barbara 2 Metro 

Santa Clara 1 Metro 

Santa Cruz 2 Metro 

Solano 2 Metro 

Sonoma 2 Metro 

Ventura 2 Metro 

Florida 

Bay 3 Metro 

Brevard 2 Metro 

Broward 1 Metro 

Charlotte 3 Metro 

Citrus 4 Nonmetro 

Collier 2 Metro 

Duval 1 Metro 

Flagler 4 Nonmetro 

Hillsborough 1 Metro 

Indian River 3 Metro 

Lee 2 Metro 

Manatee 2 Metro 

Martin 2 Metro 

Miami-Dade 1 Metro 

Monroe 4 Nonmetro 

Nassau 1 Metro 

Okaloosa 3 Metro 

Orange 1 Metro 

Palm Beach 1 Metro 

Pasco 1 Metro 
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Region County RUC Code Metro Status
3
 

Florida (continued) 

Pinellas 1 Metro 

Sarasota 2 Metro 

St. Johns 1 Metro 

St. Lucie 2 Metro 

Volusia 2 Metro 

Wakulla 2 Metro 

Walton 6 Nonmetro 

Delaware/Maryland/Virginia
1
 

Accomack (VA) 7 Nonmetro 

Hampton (VA) 1 Metro 

Kent (DE) 3 Metro 

New Castle (DE) 1 Metro 

Northampton (VA) 9 Nonmetro 

Sussex (DE) 4 Nonmetro 

Virginia Beach 

(VA) 1 Metro 

Worcester (MD) 4 Nonmetro 

Maine 

Cumberland 2 Metro 

Hancock 6 Nonmetro 

Knox 7 Nonmetro 

Lincoln 8 Nonmetro 

Sagadahoc 2 Metro 

Waldo 6 Nonmetro 

Washington 7 Nonmetro 

York 2 Metro 

Japan
2
 

Japan Sea - - 

Japan-Okinawa - - 

Pacific Ocean - - 

Seto Island Sea - - 
 

1 Coastal counties with acceptable ICC reporting were included in this combined region, and are listed 

alphabetically. The state to which each county belongs is shown in parentheses. 
2 RUC codes and metro-nonmetro status are specific to U.S. states only . 
3 Refers to degree of urbanization, defined as follows: RUC codes 1–3 = metropolitan (metro) and codes 4–9 = 

nonmetropolitan (nonmetro) 

 


