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Project:  Hazardous Waste

Name _______________________        Name____________________________

1. Obtain the Data

Your instructor will provide you with a printed copy showing RCRA and population data for 1 of 12 states. Enter (or download) the data into the following TI-83+ lists:

· RCRA data: 1991 = L1, 1993 = L2, 1995 = L3, 1997 = L4

· Population data = L5

Compute "mean RCRA waste" for each county, and store the results in list L6.  Transfer the mean values to the data sheet. What are the units of measure for the mean?

2.  Analyze the data

Find the county with the biggest change in RCRA waste generation from one biennium to the next:  which county, how much waste one year, how much in the next report?  What is the percent change from one biennium to the next?

Such extreme changes in hazard waste production do not seem reasonable, maybe the numbers are in error.  But maybe not!  Give one reasonable explanation why RCRA waste generation might change so much in one biennium.

Use your TI-83+ to make a frequency histogram of the mean RCRA waste values. (For review information, consult Chapter 3 in your text.)  Sketch the histogram below. Label axes appropriately.
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Are the mean RCRA waste values normally distributed?  How can you easily tell without doing any computations?

Compute the mean and standard deviation of the mean RCRA waste values.  Use the TI-83+ for assistance.


mean of mean RCRA values:    
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standard deviation of mean RCRA values:  s =

Is the standard deviation less than, equal to, or greater than the mean?

In your opinion, is the standard deviation "small", "medium" or "large"?  Explain briefly.

Compute the 7 numbers: 
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Do any of the 7 numbers come out negative? ___________ If so, do these numbers have any physical meaning, can you have negative mean RCRA waste in reality?  What do the negative numbers tell you?

Sometimes there are data that seem to be "way out of bounds."  These numbers can be accurate or they can be caused by error.  In either case they tend to dominate the calculations.   Statisticians call these numbers outliers; outliers are numbers that lie more than 3 standard deviations away from the mean.  Are there any outliers in your mean RCRA waste values?  If so, what are the names of the counties?

3. Per Cap Waste

The EPA hires you as a consultant, to impose fines on counties that are "environmentally bad."   Your supervisor suggests that counties that generate the most RCRA waste should be fined the most.  Discuss why this system might not be fair.

Another method of fines is to punish the people, not the counties.  In other words, fine the counties that have the highest mean RCRA waste per capita (per person).  Compute the mean RCRA waste per capita for each county.  Convert the result so that the units are in  pounds per person. (Note: 1 ton = 2000 pounds)  Store the final result in L7 and record on the data sheet.

Use your TI-83+ to make a frequency histogram of the per capita mean RCRA waste values.  Sketch the histogram below. Label axes appropriately.
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What is the mean of the mean per capita RCRA waste? What is the standard deviation?     (Use correct symbols when writing values.)

Is the standard deviation large, medium or small compared to the mean?  

Measuring spread in skewed data using standard deviation is problematic because standard deviation is often many times bigger than the mean. Has normalization by population "improved" the standard deviation of the data?  In other words, is the per capita waste data less skewed than the unnormalized waste values?

4. Transform the data

When data are skewed to the right, we can often make the distribution more symmetrical by logging the data. Do this now: log the mean per capita RCRA values for each county, and store the results in list L8. Record the logged values on your data sheet, then make a frequency histogram of the logged values. Sketch below; include units and labels.
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How does the histogram of the transformed data (log of the per capita mean RCRA values) compare to the two histograms that you have sketched previously? 

Compute the mean and standard deviation for the transformed data. Include units of measure. 


mean of the logged per capita mean RCRA values:    
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standard deviation of the logged per capita RCRA values:  s =

Is the standard deviation less than, equal to, or greater than the mean?  

Is the standard deviation "small", "medium" or "large", as compared to the mean?  Explain briefly.

For the transformed values, calculate the 7 numbers: 
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Use these 7 numbers to help you determine if the transformed data are normally distributed. Show work.

5. Carrots and Sticks


You have transformed the county data into a distribution that is closer to normal. Now you come up with the following idea to impose waste fines.  Based on the transformed data, impose the highest fines on counties that lie more than 3 standard deviations above the mean, impose moderate fines on counties that lie between 2 and 3 standard deviations above the mean, impose small fines on counties that lie between 1 and 2 standard deviations above the mean, and very small fines for those counties between the mean and 1 standard deviation above the mean.  On your data sheet, under the column "st. dev. category", indicate which counties are in the categories:   ">3", "2 to 3", "1 to 2", or "0 to 1".


To reward counties that produce the least amount of RCRA waste per person, you will give waste credits that can be sold in the market.   On your data sheet, for those counties whose RCRA wastes are below the mean, mark categories "<-3", "-3 to -2", "-2 to -1", and "-1 to 0".

Now you get good results with this penalty and reward system.  Overall, polluters are given monetary incentives to improve their standard deviation score.  In fact, you suggest that all states take up your system.  Your boss likes the idea, but she has some questions:

Is it possible that in some state most of the counties would be in the "above 3" or "below -3" categories?  This could be seen as politically "heavy handed", with lots of money flowing back and forth in fines and credits.  What is your answer?




How would this system work with a state like South Dakota , whose mean per capita RCRA waste is very low?  Won't most of the counties in SD be getting pollution credits?




You've convinced your boss that this system will work, but now she has a third question.  When two counties lie in the same standard deviation category they are penalized or rewarded the same, even if their mean RCRA waste per capita numbers are different.  Is there some way to refine the rewards and incentives so that there is a continuous scale? 

A continuous scale can be based on "z-scores" for each county.  A z-score is a number that indicates how many standard deviations each county lies above or below the mean.  Z-scores are computed with the simple formula:
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Here x is each county's logged per capita mean RCRA waste, and 
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 is the mean of logged per capita wastes.  The z-scores are positive if the county lies above the mean, and negative if they lie below.   Fill out the last column on the data sheet with the z-score for each county; round to 2 decimal places of accuracy.



Your boss thinks your z-score idea is great.  She now gives you enough money to impose fines and give credits.  She suggests a $100,000 fine or credit per z-score (fines for positive z-scores, credits for negative z-scores).  Will your agency lose money, earn money, or break even?  Explain in detail.

Background Material on Hazardous Waste


Hazardous waste is any waste that may be considered toxic, flammable (i.e. burns readily), corrosive, reactive or explosive.  Many types of businesses produce hazardous waste.  Some are small businesses such as dry cleaners, auto repair shops, hospitals, and photo processing centers.  Others are larger firms which may generate large quantities of hazardous waste, such as chemical manufacturers, electroplating companies, and petroleum refineries.


The Resource Conservation and Recovery Act (RCRA) is the main Federal law that regulates hazardous and other wastes to ensure that they are managed properly.  RCRA waste is solid waste assigned a federal hazardous waste code and regulated by RCRA either because it was managed subject to RCRA permitting standards or because it was shipped subject to RCRA hazardous transportation requirements.  EPA has a list of specific hazardous wastes, defined by 504 different waste codes.  Not all hazardous waste is RCRA waste.


Information on hazardous wastes comes from the Federal EPA's Biennial Reporting System (BRS).  BRS contains data from Hazardous Waste Report Forms submitted by regulated hazardous waste generators and handlers.   BRS represents the only nationally consistent reporting of information on hazardous waste generation and management activities in the United States. Although the information collected is not designed to measure environmental impact, it is the most comprehensive source available for information on the management and generation of hazardous wastes. The data are collected every other year.


Some hazardous wastes are not picked up in the BRS database.  Hazardous wastes that are generated in the home, like mineral spirits and old paint, are not regulated by the federal RCRA program.  In addition, not all hazardous waste generators are required to report, some waste is exempted from regulation, and some waste is regulated under other environmental statutes (particularly at the state level).  Some facilities may fail to report. 


RCRA data for this project were taken from the original BRS database. This database is no longer posted on the EPA’s website, but can be accessed through the Right To Know Network website: http://www.rtk.net/   The 1990 county population data is taken from a US census web site http://www.census.gov/population/censusdata/90den_stco.txt.

	California

counties
	1991
(tons)
	1993
(tons)
	1995
(tons)
	1997
(tons)
	Population
	Mean RCRA
Waste 
	Per Capita
Mean RCRA Waste 
(lbs/person)
	Log(Per Capita
Mean RCRA Waste)
	St. Dev.
category
	z–score

	Alameda County
	42,712
	23,164
	19,393
	464,501
	1,279,182
	
	
	
	
	

	Butte County
	259
	150
	280
	12,361
	182,120
	
	
	
	
	

	Contra Costa County
	7,513,189
	8,061,170
	8,900,557
	11,240,318
	803,732
	
	
	
	
	

	El Dorado County
	14
	48
	
	287
	125,995
	
	
	
	
	

	Fresno County
	28,355
	7,137
	2,171
	178,083
	667,490
	
	
	
	
	

	Kern County
	83,044
	35,765
	4,108
	2,936
	543,477
	
	
	
	
	

	Los Angeles County
	2,550,797
	3,319,558
	1,691,196
	9,761,174
	8,863,164
	
	
	
	
	

	Marin County
	365
	77
	37
	38
	230,096
	
	
	
	
	

	Merced County
	5,647
	119
	362
	400
	178,403
	
	
	
	
	

	Monterey County
	2,403
	205
	274
	768,701
	355,660
	
	
	
	
	

	Orange County
	130,104
	79,950
	72,866
	1,209,807
	2,410,556
	
	
	
	
	

	Placer County
	4,330
	1,555
	1,785
	1,101,900
	172,796
	
	
	
	
	

	Riverside County
	3,581
	9,661
	2,159
	9,104
	1,170,413
	
	
	
	
	

	Sacramento County
	102,738
	14,831
	10,610
	74,387
	1,041,219
	
	
	
	
	

	San Bernardino County
	67,255
	28,899
	32,308
	294,428
	1,418,380
	
	
	
	
	

	San Diego County
	398,128
	446,127
	29,622
	795,940
	2,498,016
	
	
	
	
	

	San Francisco County
	38,885
	2,003
	667
	25,646
	723,959
	
	
	
	
	

	San Joaquin County
	41,471
	3,536
	3,729
	1,451,690
	480,628
	
	
	
	
	

	San Luis Obispo County
	15,419
	4,019
	502
	10,838
	217,162
	
	
	
	
	

	San Mateo County
	27,990
	133,034
	19,774
	139,609
	649,623
	
	
	
	
	

	Santa Barbara County
	5,071
	902
	1,333
	902
	369,608
	
	
	
	
	

	Santa Clara County
	2,433,674
	1,763,269
	245,528
	4,344,197
	1,497,577
	
	
	
	
	

	Santa Cruz County
	874
	579
	721
	88,353
	229,734
	
	
	
	
	

	Shasta County
	117
	31
	
	89
	147,036
	
	
	
	
	

	Solano County
	101,418
	48,605
	12,927
	55,616
	340,421
	
	
	
	
	

	Sonoma County
	13,865
	902
	512
	4,045
	388,222
	
	
	
	
	

	Stanislaus County
	190,428
	6,723
	5,492
	4,829
	370,522
	
	
	
	
	

	Tulare County
	8,420
	37,812
	5,634
	634
	311,921
	
	
	
	
	

	Ventura County
	6,240
	8,276
	22,761
	24,955
	669,016
	
	
	
	
	

	Yolo County
	904
	1,242
	1,276
	224
	141,092
	
	
	
	
	


	Florida
counties
	1991
(tons)
	1993
(tons)
	1995
(tons)
	1997
(tons)
	Population
	Mean RCRA
Waste 
	Per Capita
Mean RCRA Waste 
(lbs/person)
	Log(Per Capita
Mean RCRA Waste)
	St. Dev.
category
	z–score

	Alachua
	3,103
	1,837
	5,519
	5,077
	181,596
	
	
	
	
	

	Bay
	4,314
	7,447
	4,808
	79,697
	126,994
	
	
	
	
	

	Brevard
	5,758
	3,870
	4,794
	23,787
	398,978
	
	
	
	
	

	Broward
	35,057
	3,268
	2,558
	90,581
	1,255,488
	
	
	
	
	

	Citrus
	170,489
	11
	8
	0
	93,515
	
	
	
	
	

	Clay
	2,057
	1,762
	3,835
	1,293
	105,986
	
	
	
	
	

	Dade
	39,850
	23,265
	1,464
	98,289
	1,937,094
	
	
	
	
	

	Duval
	22,468
	27,575
	8,554
	92,034
	672,971
	
	
	
	
	

	Escambia
	906
	1,926
	151,105
	333,301
	262,798
	
	
	
	
	

	Hernando
	86
	53
	22
	241
	101,115
	
	
	
	
	

	Hillsborough
	13,592
	11,817
	33,589
	78,930
	834,054
	
	
	
	
	

	Indian River
	5
	24
	48
	78
	90,208
	
	
	
	
	

	Lake
	17
	25
	61
	86
	152,104
	
	
	
	
	

	Lee
	5
	42
	52
	197,888
	335,113
	
	
	
	
	

	Leon
	4,912
	340
	167
	1,105
	192,493
	
	
	
	
	

	Manatee
	2,594
	268
	222
	38,754
	211,707
	
	
	
	
	

	Marion
	6,112
	1,452
	354
	9,208
	194,833
	
	
	
	
	

	Martin
	64
	1,198
	115
	1,274
	100,900
	
	
	
	
	

	Okaloosa
	1,205
	653
	293
	284
	143,776
	
	
	
	
	

	Orange
	4,225
	2,997
	2,953
	5,863
	677,491
	
	
	
	
	

	Palm Beach
	4,921
	33,115
	38,240
	2,136
	863,518
	
	
	
	
	

	Pasco
	34,152
	278
	1
	0
	281,131
	
	
	
	
	

	Pinellas
	24,191
	5,180
	1,981
	108,521
	851,659
	
	
	
	
	

	Polk
	93,731
	74,093
	102,152
	129,303
	405,382
	
	
	
	
	

	St. Johns
	8,731
	192
	166
	35,230
	83,829
	
	
	
	
	

	St. Lucie
	22
	30
	31
	51
	150,171
	
	
	
	
	

	Santa Rosa
	1,418
	4,871
	156
	7,659
	81,608
	
	
	
	
	

	Sarasota
	53
	24
	14
	5
	277,776
	
	
	
	
	

	Seminole
	2,594
	797
	551
	4,978
	287,529
	
	
	
	
	

	Volusia
	340
	888
	898
	9,777
	370,712
	
	
	
	
	


	Georgia
counties
	1991
(tons)
	1993
(tons)
	1995
(tons)
	1997
(tons)
	Population
	Mean RCRA
Waste 
	Per Capita
Mean RCRA Waste 
(lbs/person)
	Log(Per Capita
Mean RCRA Waste)
	St. Dev.
category
	z–score

	Bartow
	32,375
	33,209
	34,483
	32,247
	55,911
	
	
	
	
	

	Bibb
	2,440
	1,093
	1,309
	38,413
	149,967
	
	
	
	
	

	Carroll
	282
	263
	4,242
	5,597
	71,422
	
	
	
	
	

	Chatham
	1,438
	1,572
	2,798
	193,149
	216,935
	
	
	
	
	

	Cherokee
	99
	73
	197
	163
	90,204
	
	
	
	
	

	Clarke
	2,145
	1,150
	1,191
	3,525
	87,594
	
	
	
	
	

	Clayton
	71,653
	14,229
	7,677
	26,240
	182,052
	
	
	
	
	

	Cobb
	2,967
	4,559
	4,512
	30,089
	447,745
	
	
	
	
	

	Columbia
	262
	193
	218
	295
	66,031
	
	
	
	
	

	Coweta
	24,638
	357
	25,375
	207,989
	53,853
	
	
	
	
	

	De Kalb
	3,828
	5,465
	6,856
	93,334
	545,837
	
	
	
	
	

	Douglas
	1,938
	745
	146
	303
	71,120
	
	
	
	
	

	Fayette
	1,006
	2,311
	5,180
	5,952
	62,415
	
	
	
	
	

	Floyd
	2,116
	2,414
	1,234
	531,439
	81,251
	
	
	
	
	

	Forsyth
	137
	716
	341
	1,441
	44,083
	
	
	
	
	

	Fulton
	26,937
	14,884
	9,402
	94,633
	648,951
	
	
	
	
	

	Glynn
	224
	451
	35
	128,227
	62,496
	
	
	
	
	

	Gwinnett
	4,018
	3,050
	475
	2,249
	352,910
	
	
	
	
	

	Hall
	987
	1,250
	2,026
	29,098
	95,428
	
	
	
	
	

	Houston
	2,419
	447,321
	3,190
	1,178
	89,208
	
	
	
	
	

	Liberty
	51
	174
	243
	119
	52,745
	
	
	
	
	

	Lowndes
	221,205
	210,462
	243,378
	231,677
	75,981
	
	
	
	
	

	Muscogee
	4,918
	10,401
	12,045
	58,281
	179,278
	
	
	
	
	

	Richmond
	66,912
	60,504
	60,276
	7,086,959
	189,719
	
	
	
	
	

	Rockdale
	111
	112
	311
	191
	54,091
	
	
	
	
	

	Troup
	216
	275
	1,544
	3,090
	55,536
	
	
	
	
	

	Walker
	66
	25
	35
	37
	58,340
	
	
	
	
	

	Whitfield
	599
	726
	463
	153,039
	72,462
	
	
	
	
	


	Illinois
counties
	1991
(tons)
	1993
(tons)
	1995
(tons)
	1997
(tons)
	Population
	Mean RCRA
Waste 
	Per Capita
Mean RCRA Waste 
(lbs/person)
	Log(Per Capita
Mean RCRA Waste)
	St. Dev.
category
	z–score

	Adams
	19,142
	267
	328
	19,515
	66,090
	
	
	
	
	

	Champaign
	1,751
	804
	2,158
	996
	173,025
	
	
	
	
	

	Coles
	241
	705
	137
	198
	51,644
	
	
	
	
	

	Cook
	1,962,005
	323,486
	1,367,858
	1,773,073
	5,105,067
	
	
	
	
	

	DeKalb
	1,528
	1,591
	3,690
	2,263
	77,932
	
	
	
	
	

	Du Page
	8,259
	8,206
	23,319
	57,110
	781,666
	
	
	
	
	

	Henry
	29
	34
	20
	6,312
	51,159
	
	
	
	
	

	Jackson
	4,151
	374
	362
	584
	61,067
	
	
	
	
	

	Kane
	6,962
	12,931
	26,794
	6,751
	317,471
	
	
	
	
	

	Kankakee
	2,948
	25,320
	14,456
	64,693
	96,255
	
	
	
	
	

	Knox
	2,912
	5,404
	426
	6,197
	56,393
	
	
	
	
	

	Lake
	18,922
	83,161
	25,291
	19,926
	516,418
	
	
	
	
	

	La Salle
	11,010
	1,418
	4,697
	7,556
	106,913
	
	
	
	
	

	McHenry
	7,345
	8,503
	5,543
	0
	183,241
	
	
	
	
	

	McLean
	62,737
	2,390
	25,496
	1,045
	129,180
	
	
	
	
	

	Macon
	1,072
	2,755
	4,776
	2,131
	117,206
	
	
	
	
	

	Madison
	9,475,186
	10,284,282
	8,719,444
	8,154,422
	249,238
	
	
	
	
	

	Marion
	446
	562
	2,519
	2,506
	41,561
	
	
	
	
	

	Ogle
	1,406
	2,290
	24,329
	19,646
	45,957
	
	
	
	
	

	Peoria
	116,995
	171,412
	137,044
	112,615
	182,827
	
	
	
	
	

	Rock Island
	5,896
	31,732
	11,388
	11,147
	148,723
	
	
	
	
	

	St. Clair
	65,457
	39,461
	27,951
	24,336
	262,852
	
	
	
	
	

	Sangamon
	4,384
	1,692
	1,023
	1,677
	178,386
	
	
	
	
	

	Stephenson
	172,645
	197,314
	204,975
	261,332
	48,052
	
	
	
	
	

	Tazewell
	514
	369
	401
	1,242
	123,692
	
	
	
	
	

	Vermilion
	42,698
	1,321
	713
	483
	88,257
	
	
	
	
	

	Whiteside
	38,224
	57,309
	76,979
	82,468
	60,186
	
	
	
	
	

	Will
	34,852
	68,873
	1,194,153
	1,096,687
	357,313
	
	
	
	
	

	Williamson
	330
	122
	3,272
	5,400
	57,733
	
	
	
	
	

	Winnebago
	73,630
	89,115
	188,037
	381,133
	252,913
	
	
	
	
	


	Indiana
counties
	1991
(tons)
	1993
(tons)
	1995
(tons)
	1997
(tons)
	Population
	Mean RCRA
Waste 
	Per Capita
Mean RCRA Waste 
(lbs/person)
	Log(Per Capita
Mean RCRA Waste)
	St. Dev.
category
	z–score

	Allen
	102,397
	30,016
	16,187
	125,491
	300,836
	
	
	
	
	

	Bartholomew
	946
	1,936
	573
	18,614
	63,657
	
	
	
	
	

	Clark
	522
	177
	293
	756
	87,777
	
	
	
	
	

	Delaware
	69,279
	54,667
	62,004
	55,178
	119,659
	
	
	
	
	

	Elkhart
	2,719
	8,458
	90,434
	21,068
	156,198
	
	
	
	
	

	Floyd
	70
	192
	113
	38,896
	64,404
	
	
	
	
	

	Grant
	3,297
	13,038
	1,172
	1,865
	74,169
	
	
	
	
	

	Hamilton
	27
	31
	18
	10,069
	108,936
	
	
	
	
	

	Hancock
	3,421
	774
	683
	14,392
	45,527
	
	
	
	
	

	Hendricks
	578
	359
	97
	52
	75,717
	
	
	
	
	

	Henry
	1,359
	1,575
	2,371
	24,541
	48,139
	
	
	
	
	

	Howard
	29,637
	269,195
	3,510
	443,926
	80,827
	
	
	
	
	

	Johnson
	247
	213
	665
	985
	88,109
	
	
	
	
	

	Knox
	189
	140
	161
	221
	39,884
	
	
	
	
	

	Kosciusko
	1,886
	1,618
	1,955
	18,763
	65,294
	
	
	
	
	

	Lake
	126,421
	102,766
	430,967
	902,168
	475,594
	
	
	
	
	

	La Porte
	1,330
	1,331
	1,220
	6,237
	107,066
	
	
	
	
	

	Madison
	5,151
	5,194
	5,314
	388,647
	130,669
	
	
	
	
	

	Marion
	175,541
	140,605
	358,403
	1,024,965
	797,159
	
	
	
	
	

	Marshall
	612
	1,281
	453
	377
	42,182
	
	
	
	
	

	Monroe
	2,212
	386
	287
	2,303
	108,978
	
	
	
	
	

	Morgan
	1,106
	517
	149
	42,803
	55,920
	
	
	
	
	

	Porter
	418,558
	661,595
	415,221
	436,054
	128,932
	
	
	
	
	

	St. Joseph
	58,800
	29,644
	21,568
	19,063,340
	247,052
	
	
	
	
	

	Shelby
	477
	61,872
	362
	53,561
	40,307
	
	
	
	
	

	Tippecanoe
	302,282
	90,000
	60,867
	534,306
	130,598
	
	
	
	
	

	Vanderburgh
	3,346
	2,933
	2,589
	182,033
	165,058
	
	
	
	
	

	Vigo
	1,846
	15,451
	1,627
	27,921
	106,107
	
	
	
	
	

	Warrick
	6,876
	10,940
	12,474
	11,495
	44,920
	
	
	
	
	

	Wayne
	38,980
	1,156
	1,445
	5,275
	71,951
	
	
	
	
	


	Michigan
counties
	1991
(tons)
	1993
(tons)
	1995
(tons)
	1997
(tons)
	Population
	Mean RCRA
Waste 
	Per Capita
Mean RCRA Waste 
(lbs/person)
	Log(Per Capita
Mean RCRA Waste)
	St. Dev.
category
	z–score

	Allegan
	1,687
	1,584
	1,240
	1,253
	90,509
	
	
	
	
	

	Bay
	25,436
	26,456
	25,377
	24,834
	111,723
	
	
	
	
	

	Berrien
	36,977
	24,697
	36,705
	350,487
	161,378
	
	
	
	
	

	Calhoun
	1,629
	1,170
	3,114
	358,510
	135,982
	
	
	
	
	

	Clinton
	1,275
	2,237
	2,707
	55,257
	57,883
	
	
	
	
	

	Eaton
	443
	91
	90
	57
	92,879
	
	
	
	
	

	Genesee
	254,068
	118,872
	8,709
	69,311
	430,459
	
	
	
	
	

	Ingham
	6,334
	2,305
	2,488
	28,285
	281,912
	
	
	
	
	

	Ionia
	224
	37,475
	790,051
	54,093
	57,024
	
	
	
	
	

	Isabella
	388
	127
	24
	21
	54,624
	
	
	
	
	

	Jackson
	4,023
	5,258
	7,328
	4,643
	149,756
	
	
	
	
	

	Kalamazoo
	46,227
	38,002
	40,784
	60,266
	223,411
	
	
	
	
	

	Kent
	101,585
	38,402
	55,470
	951,956
	500,631
	
	
	
	
	

	Lapeer
	338
	351
	88
	1,068
	74,768
	
	
	
	
	

	Lenawee
	3,477
	4,145
	3,129
	6,660
	91,476
	
	
	
	
	

	Livingston
	288
	1,125
	843
	1,418
	115,645
	
	
	
	
	

	Macomb
	117,846
	192,551
	192,963
	129,920
	717,400
	
	
	
	
	

	Marquette
	136
	206
	258
	20
	70,887
	
	
	
	
	

	Midland
	30,179,132
	16,434,871
	10,104,027
	8,615,072
	75,651
	
	
	
	
	

	Monroe
	21,326
	15,234
	15,605
	15,132
	133,600
	
	
	
	
	

	Muskegon
	163,757
	116,429
	6,406
	682,106
	158,983
	
	
	
	
	

	Oakland
	267,730
	276,172
	735,852
	706,884
	1,083,592
	
	
	
	
	

	Ottawa
	164,750
	176,207
	170,158
	196,353
	187,768
	
	
	
	
	

	Saginaw
	4,687
	3,540
	4,457
	4,043
	211,946
	
	
	
	
	

	St. Clair
	1,003
	3,293
	974
	335,844
	145,607
	
	
	
	
	

	St. Joseph
	6,037
	5,172
	895
	487
	58,913
	
	
	
	
	

	Shiawassee
	2,790
	1,075
	3,431
	711
	69,770
	
	
	
	
	

	Van Buren
	5,558
	6,076
	3,709
	20,777
	70,060
	
	
	
	
	

	Washtenaw
	1,698
	889,058
	14,844
	6,291
	282,937
	
	
	
	
	

	Wayne
	418,626
	1,747,237
	281,017
	4,221,725
	2,111,687
	
	
	
	
	


	New York
counties
	1991
(tons)
	1993
(tons)
	1995
(tons)
	1997
(tons)
	Population
	Mean RCRA
Waste 
	Per Capita
Mean RCRA Waste 
(lbs/person)
	Log(Per Capita
Mean RCRA Waste)
	St. Dev.
category
	z–score

	Albany
	12,802
	12,969
	13,603
	1,121,866
	292,594
	
	
	
	
	

	Bronx
	6,288
	2,373
	3,257
	11,929
	1,203,789
	
	
	
	
	

	Broome
	12,875
	7,042
	5,991
	1,469,343
	212,160
	
	
	
	
	

	Chautauqua
	10,417
	3,125
	1,045
	170,874
	141,895
	
	
	
	
	

	Chemung
	981
	12,677
	4,676
	83,483
	95,195
	
	
	
	
	

	Dutchess
	8,483
	4,275
	4,769
	336,851
	259,462
	
	
	
	
	

	Erie
	114,644
	11,865
	11,866
	269,817
	968,532
	
	
	
	
	

	Jefferson
	4,287
	276
	547
	875
	110,943
	
	
	
	
	

	Kings
	6,828
	9,197
	8,544
	132,835
	2,300,664
	
	
	
	
	

	Monroe
	99,509
	107,397
	276,983
	43,919,749
	713,968
	
	
	
	
	

	Nassau
	18,751
	11,258
	946,498
	91,290
	1,287,348
	
	
	
	
	

	New York
	3,117
	4,602
	7,497
	476,627
	1,487,536
	
	
	
	
	

	Niagara
	331,047
	537,113
	699,796
	3,424,739
	220,756
	
	
	
	
	

	Oneida
	100,371
	2,287
	7,943
	56,245
	250,836
	
	
	
	
	

	Onondaga
	10,928
	57,110
	79,513
	830,149
	468,973
	
	
	
	
	

	Ontario
	673
	375
	558
	4,913
	95,101
	
	
	
	
	

	Orange
	50,631
	56,587
	57,304
	161,011
	307,647
	
	
	
	
	

	Oswego
	251
	2,394
	3,637
	2,301
	121,771
	
	
	
	
	

	Queens
	3,397
	8,872
	16,046
	112,467
	1,951,598
	
	
	
	
	

	Rensselaer
	2,429
	11,477
	12,978
	516,478
	154,429
	
	
	
	
	

	Richmond
	1,686
	2,943
	4,312
	3,100
	378,977
	
	
	
	
	

	Rockland
	1,637
	6,352
	3,566
	2,075,142
	265,475
	
	
	
	
	

	St. Lawrence
	27,270
	10,369
	31,949
	357,362
	111,974
	
	
	
	
	

	Saratoga
	126
	426
	542
	9,517,292
	181,276
	
	
	
	
	

	Schenectady
	19,828
	11,973
	3,564
	56,595
	149,285
	
	
	
	
	

	Steuben
	2,810
	3,220
	2,649
	8,991
	99,088
	
	
	
	
	

	Suffolk
	10,278
	8,520
	7,799
	48,741
	1,321,864
	
	
	
	
	

	Tompkins
	291
	979
	53,557
	66,595
	94,097
	
	
	
	
	

	Ulster
	3,526
	536
	783
	129,820
	165,304
	
	
	
	
	

	Westchester
	37,359
	24,956
	42,092
	189,124
	874,866
	
	
	
	
	


	North Carolina
counties
	1991
(tons)
	1993
(tons)
	1995
(tons)
	1997
(tons)
	Population
	Mean RCRA
Waste 
	Per Capita
Mean RCRA Waste 
(lbs/person)
	Log(Per Capita
Mean RCRA Waste)
	St. Dev.
category
	z–score

	Alamance
	6,372
	6,752
	2,955
	4,844
	108,213
	
	
	
	
	

	Buncombe
	795
	1,242
	1,054
	41,851
	174,821
	
	
	
	
	

	Burke
	945
	1,484
	1,744
	392
	75,744
	
	
	
	
	

	Cabarrus
	388
	537
	963
	575
	98,935
	
	
	
	
	

	Caldwell
	15,716
	16,105
	1,162
	1,213
	70,709
	
	
	
	
	

	Catawba
	1,317
	1,684
	2,006
	39,378
	118,412
	
	
	
	
	

	Cleveland
	587
	736
	614
	31,756
	84,714
	
	
	
	
	

	Craven
	890
	15,718
	1,624
	26,533
	81,613
	
	
	
	
	

	Cumberland
	604
	1,883
	757
	434
	274,566
	
	
	
	
	

	Davidson
	941
	9,018
	867
	26,172
	126,677
	
	
	
	
	

	Durham
	2,338
	1,369
	1,278
	49,893
	181,835
	
	
	
	
	

	Forsyth
	2,560
	8,151
	5,964
	47,534
	265,878
	
	
	
	
	

	Gaston
	3,215
	6,361
	51,213
	183,753
	175,093
	
	
	
	
	

	Guilford
	7,855
	13,542
	12,455
	20,604
	347,420
	
	
	
	
	

	Henderson
	392
	534
	503
	667
	69,285
	
	
	
	
	

	Iredell
	979
	724
	304
	4,221
	92,931
	
	
	
	
	

	Johnston
	861
	726
	1,835
	650
	81,306
	
	
	
	
	

	Mecklenburg
	70,793
	54,522
	44,677
	249,129
	511,433
	
	
	
	
	

	Nash
	36,977
	616
	752
	18,027
	76,677
	
	
	
	
	

	New Hanover
	1,408
	975
	1,844
	393,150
	120,284
	
	
	
	
	

	Onslow
	211
	396
	844
	234
	149,838
	
	
	
	
	

	Orange
	99
	1,195
	552
	1,306
	93,851
	
	
	
	
	

	Pitt
	2,830
	4,215
	7,042
	24,194
	107,924
	
	
	
	
	

	Randolph
	124
	1,194
	124
	2,317
	106,546
	
	
	
	
	

	Robeson
	8,265
	8,096
	6,611
	10,282
	105,179
	
	
	
	
	

	Rockingham
	71
	5,885
	4,771
	192
	86,064
	
	
	
	
	

	Rowan
	478
	1,596
	4,679
	863
	110,605
	
	
	
	
	

	Union
	631
	815
	790
	960
	84,211
	
	
	
	
	

	Wake
	72,765
	243,363
	100,941
	445,434
	423,380
	
	
	
	
	

	Wayne
	7,484
	114
	268
	17,457
	104,666
	
	
	
	
	


	Ohio
counties
	1991
(tons)
	1993
(tons)
	1995
(tons)
	1997
(tons)
	Population
	Mean RCRA
Waste 
	Per Capita
Mean RCRA Waste 
(lbs/person)
	Log(Per Capita
Mean RCRA Waste)
	St. Dev.
category
	z–score

	Allen
	825,695
	805,711
	1,004,693
	1,017,336
	109,755
	
	
	
	
	

	Ashtabula
	3,803
	136,378
	102,412
	7,285
	99,821
	
	
	
	
	

	Butler
	67,966
	4,572
	4,334
	120,989
	291,479
	
	
	
	
	

	Clark
	3,091
	2,285
	2,375
	2,263
	147,548
	
	
	
	
	

	Clermont
	13,281
	3,882
	9,458
	5,315
	150,187
	
	
	
	
	

	Columbiana
	2,042
	11,504
	26,925
	23,236
	108,276
	
	
	
	
	

	Cuyahoga
	182,240
	122,594
	81,420
	103,177
	1,412,140
	
	
	
	
	

	Fairfield
	1,806
	3,028
	1,958
	2,117
	103,461
	
	
	
	
	

	Franklin
	23,280
	27,527
	14,258
	32,184
	961,437
	
	
	
	
	

	Geauga
	5,838
	1,585
	1,338
	1,743
	81,129
	
	
	
	
	

	Greene
	1,174
	7,125
	903
	900
	136,731
	
	
	
	
	

	Hamilton
	18,920
	27,370
	25,502
	18,778
	866,228
	
	
	
	
	

	Lake
	10,448
	15,126
	20,374
	18,986
	215,499
	
	
	
	
	

	Licking
	1,653
	17,747
	25,216
	11,890
	128,300
	
	
	
	
	

	Lorain
	15,585
	37,893
	34,057
	26,595
	271,126
	
	
	
	
	

	Lucas
	19,803
	35,400
	52,190
	45,524
	462,361
	
	
	
	
	

	Mahoning
	12,483
	16,458
	12,911
	9,876
	264,806
	
	
	
	
	

	Medina
	1,268
	4,584
	2,164
	2,095
	122,354
	
	
	
	
	

	Miami
	4,326
	3,647
	3,684
	1,708
	93,182
	
	
	
	
	

	Montgomery
	23,970
	57,226
	51,935
	31,762
	573,809
	
	
	
	
	

	Muskingum
	13,782
	17,428
	25,825
	1,593
	82,068
	
	
	
	
	

	Portage
	70,651
	6,459
	1,536
	986
	142,585
	
	
	
	
	

	Richland
	12,202
	14,344
	7,958
	25,138
	126,137
	
	
	
	
	

	Scioto
	265,425
	41,646
	46,437
	51,051
	80,327
	
	
	
	
	

	Stark
	66,138
	66,498
	66,782
	62,791
	367,585
	
	
	
	
	

	Summit
	4,999
	13,502
	8,417
	5,262
	514,990
	
	
	
	
	

	Trumbull
	14,913
	13,402
	11,574
	13,247
	227,813
	
	
	
	
	

	Tuscarawas
	5,779
	19,848
	16,547
	5,620
	84,090
	
	
	
	
	

	Warren
	1,541
	1,929
	2,021
	3,307
	113,909
	
	
	
	
	

	Wood
	1,509
	1,435
	2,317
	3,043
	113,269
	
	
	
	
	


	Pennsylvania
counties
	1991
(tons)
	1993
(tons)
	1995
(tons)
	1997
(tons)
	Population
	Mean RCRA
Waste 
	Per Capita
Mean RCRA Waste 
(lbs/person)
	Log(Per Capita
Mean RCRA Waste)
	St. Dev.
category
	z–score

	Allegheny
	117,877
	52,747
	48,073
	615,583
	c
	
	
	
	
	

	Beaver
	43,416
	38,104
	39,407
	1,808,017
	186,093
	
	
	
	
	

	Berks
	74,080
	101,068
	68,473
	2,519,753
	336,523
	
	
	
	
	

	Blair
	8,832
	10,470
	9,283
	26,064
	130,542
	
	
	
	
	

	Bucks
	67,520
	117,722
	108,790
	1,913,940
	541,174
	
	
	
	
	

	Butler
	16,049
	10,222
	17,869
	3,930,514
	152,013
	
	
	
	
	

	Cambria
	18,466
	349
	1,144
	691,504
	163,029
	
	
	
	
	

	Centre
	20,943
	17,622
	25,041
	224,387
	123,786
	
	
	
	
	

	Chester
	65,673
	57,202
	59,228
	53,272
	376,396
	
	
	
	
	

	Cumberland
	674
	2,122
	1,033
	42,040
	195,257
	
	
	
	
	

	Dauphin
	8,617
	12,681
	15,402
	195,570
	237,813
	
	
	
	
	

	Delaware
	14,195
	7,820,244
	4,958,195
	13,221,636
	547,651
	
	
	
	
	

	Erie
	3,309
	4,368
	6,215
	592,685
	275,572
	
	
	
	
	

	Fayette
	2,023
	1,887
	1,966
	2,789
	145,351
	
	
	
	
	

	Franklin
	1,499
	977
	10,497
	4,882
	121,082
	
	
	
	
	

	Lackawanna
	51,914
	7,170
	6,856
	41,124
	219,039
	
	
	
	
	

	Lancaster
	8,957
	11,316
	7,936
	502,422
	422,822
	
	
	
	
	

	Lebanon
	576
	322
	2,432
	1,346
	113,744
	
	
	
	
	

	Lehigh
	3,582
	8,413
	3,471
	106,313
	291,130
	
	
	
	
	

	Luzerne
	5,782
	6,406
	2,648
	100,028
	328,149
	
	
	
	
	

	Lycoming
	2,295
	6,399
	4,759
	35,375
	118,710
	
	
	
	
	

	Mercer
	90,718
	9,492
	12,845
	21,349
	121,003
	
	
	
	
	

	Montgomery
	701,493
	776,297
	732,992
	1,570,314
	678,111
	
	
	
	
	

	Northampton
	25,964
	1,369
	2,021
	63,634
	247,105
	
	
	
	
	

	Northumberland
	3,766
	7,889
	2,154
	2,491,390
	96,771
	
	
	
	
	

	Philadelphia
	60,557
	53,694
	49,897
	17,897,184
	1,585,577
	
	
	
	
	

	Schuylkill
	5,856
	9,247
	7,766
	5,908
	152,585
	
	
	
	
	

	Washington
	159,862
	191,700
	115,471
	704,005
	204,584
	
	
	
	
	

	Westmoreland
	83,992
	81,623
	73,091
	1,248,080
	370,321
	
	
	
	
	

	York
	15,742
	7,301
	8,309
	380,669
	339,574
	
	
	
	
	


	Texas
counties
	1991
(tons)
	1993
(tons)
	1995
(tons)
	1997
(tons)
	Population
	Mean RCRA
Waste 
	Per Capita
Mean RCRA Waste 
(lbs/person)
	Log(Per Capita
Mean RCRA Waste)
	St. Dev.
category
	z–score

	Bell
	1,037
	887
	999
	731
	191,088
	
	
	
	
	

	Bexar
	143,199
	2,436,724
	32,913
	57,136
	1,185,394
	
	
	
	
	

	Brazoria
	21,551,728
	15,996,179
	15,404,698
	12,961,149
	191,707
	
	
	
	
	

	Brazos
	14,006
	4,454
	2,185
	419
	121,862
	
	
	
	
	

	Cameron
	2,485
	595
	263
	238
	260,120
	
	
	
	
	

	Collin
	8,350
	18,869
	741
	16,843
	264,036
	
	
	
	
	

	Dallas
	1,920,464
	35,997
	41,524
	44,095
	1,852,810
	
	
	
	
	

	Denton
	40,349
	52,292
	53,074
	48,711
	273,525
	
	
	
	
	

	Ector
	1,231,481
	569,457
	5,473
	5,674
	118,934
	
	
	
	
	

	El Paso
	17,729
	10,742
	11,541
	2,014,914
	591,610
	
	
	
	
	

	Fort Bend
	5,215
	5,829
	70,733
	187,136
	225,421
	
	
	
	
	

	Galveston
	33,017,040
	8,342,809
	18,901,940
	6,922,021
	217,399
	
	
	
	
	

	Gregg
	2,340
	2,234
	2,767
	3,920
	104,948
	
	
	
	
	

	Harris
	21,467,792
	14,566,331
	16,237,467
	25,824,798
	2,818,199
	
	
	
	
	

	Hidalgo
	1,622
	410
	24
	389
	383,545
	
	
	
	
	

	Jefferson
	5,058,160
	6,263,731
	3,401,796
	4,994,245
	239,397
	
	
	
	
	

	Lubbock
	5,451
	5,755
	8,932
	3,890
	222,636
	
	
	
	
	

	McLennan
	1,155
	38,560
	982
	23,240
	189,123
	
	
	
	
	

	Midland
	1,533
	922
	36
	6,981
	106,611
	
	
	
	
	

	Montgomery
	1,320
	80,028
	2,439
	9,913
	182,201
	
	
	
	
	

	Nueces
	3,441,481
	321,239
	4,040,337
	4,972,168
	291,145
	
	
	
	
	

	Potter
	62
	32,238
	5,408
	416,670
	97,874
	
	
	
	
	

	Smith
	289,541
	49,873
	758,443
	33,642
	151,309
	
	
	
	
	

	Tarrant
	53,279
	14,775
	93,824
	27,544
	1,170,103
	
	
	
	
	

	Taylor
	579
	963
	737
	4,157
	119,655
	
	
	
	
	

	Tom Green
	153
	85
	107
	207
	98,458
	
	
	
	
	

	Travis
	126,987
	1,026,405
	8,570
	481,568
	576,407
	
	
	
	
	

	Webb
	147
	187
	58
	17
	133,239
	
	
	
	
	

	Wichita
	752
	2,096
	38,869
	3,282
	122,378
	
	
	
	
	

	Williamson
	126
	1,382
	1,500
	48,903
	139,551
	
	
	
	
	


	Virginia
counties
	1991
(tons)
	1993
(tons)
	1995
(tons)
	1997
(tons)
	Population
	Mean RCRA
Waste 
	Per Capita
Mean RCRA Waste 
(lbs/person)
	Log(Per Capita
Mean RCRA Waste)
	St. Dev.
category
	z–score

	Accomack
	136
	708
	297
	19
	31,703
	
	
	
	
	

	Albemarle
	1,797
	16,026
	1,356
	30,135
	68,040
	
	
	
	
	

	Arlington
	8
	33
	156
	71
	170,936
	
	
	
	
	

	Campbell
	7,561
	3,262
	863
	91,397
	47,572
	
	
	
	
	

	Chesterfield
	4,977
	1,577
	2,738
	1,204,581
	209,274
	
	
	
	
	

	Culpeper
	368
	249
	101
	113,689
	27,791
	
	
	
	
	

	Frederick
	595
	535
	485
	18,909
	45,723
	
	
	
	
	

	Halifax
	680
	118
	129
	54
	29,033
	
	
	
	
	

	Hanover
	1,144
	1,574
	1,755
	1,402
	63,306
	
	
	
	
	

	Henrico
	4,375
	5,370
	5,635
	2,011,544
	217,881
	
	
	
	
	

	Henry
	1,694
	422
	2,350
	4,532
	56,942
	
	
	
	
	

	Isle of Wight
	4
	4,005
	2
	0
	25,053
	
	
	
	
	

	James City
	20
	25
	68
	17,699
	34,859
	
	
	
	
	

	Loudoun
	1,196
	1,199
	1,571
	2,620
	86,129
	
	
	
	
	

	Mecklenburg
	4,326
	3,885
	5,015
	9
	29,241
	
	
	
	
	

	Montgomery
	3,098
	2,528
	4,676
	3,022,045
	73,913
	
	
	
	
	

	Page
	35,057
	3,268
	2,558
	0
	21,690
	
	
	
	
	

	Pittsylvania
	3,177
	1,567
	558
	23,324
	55,655
	
	
	
	
	

	Prince George
	130
	412
	60
	102
	27,394
	
	
	
	
	

	Prince William
	1,074
	6,055
	74
	13,858
	215,686
	
	
	
	
	

	Pulaski
	422
	482
	703
	1,810
	34,496
	
	
	
	
	

	Rockingham
	1,892
	1,073
	507
	73,884
	57,482
	
	
	
	
	

	Shenandoah
	100
	92
	65
	94
	31,636
	
	
	
	
	

	Smyth
	969
	414
	255
	300
	32,370
	
	
	
	
	

	Spotsylvania
	180
	169
	196
	82
	57,403
	
	
	
	
	

	Stafford
	65
	66
	48
	2
	61,236
	
	
	
	
	

	Warren
	2,290
	2,591
	2,972
	8,482
	26,142
	
	
	
	
	

	Washington
	480
	258
	516
	446
	45,887
	
	
	
	
	

	Wythe
	173
	359
	142
	377
	25,466
	
	
	
	
	

	York
	182,240
	122,594
	51,420
	12,423
	42,422
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