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EXECUTIVE SUMMARY

This summary provides a condensed overview of the national occurrence report entitled
Occurrence of Unregulated Contaminants in Public Water Systems: An Initial Assessment (EPA
815-P-00-001).  The complete, original report, referred to as the “complete National Occurrence report,”
includes a comprehensive overview of the management and initial assessment of the unregulated
contaminant occurrence data currently available to EPA.  The data are from the required monitoring of
unregulated contaminants conducted by public drinking water systems prior to 1998.  Specifically, the
assessments summarized here (and described in detail in the complete National Occurrence report
referenced above) are based on the occurrence data from the Unregulated Contaminant Information
System (URCIS) database and the Safe Drinking Water Information System/Federal Version
(SDWIS/FED) database.  The objective of the occurrence assessment is to enhance the scientific
understanding of the occurrence of unregulated contaminants in public drinking water systems, and to
refine the approach of management and analysis of contaminant occurrence data. 

The contaminant occurrence analyses and findings presented in this report are based on national
cross-sections of state data (i.e., a subset of representative state data) derived from the URCIS (Round
1) and SDWIS/FED (Round 2) databases.  The occurrence findings presented here are not based on the
entire collection of state compliance monitoring data contained in the URCIS (Round 1) and SDWIS/FED
(Round 2) databases.  The data that were used as the basis for the analyses in this report are available
upon request from EPA Office of Ground Water and Drinking Water.  Requests for this data should be
sent to ucmr.report@epa.gov.

This summary report includes descriptions of Round 1 and Round 2 unregulated contaminant
monitoring data, reviews the extensive data quality management necessary to conduct occurrence
analyses, outlines the construction of a national cross-section of states from each of the two databases,
and summarizes the occurrence analyses (based on the cross-sections) of the 62 unregulated
contaminants in the Round 1 data set and the 48 unregulated contaminants in the Round 2 data set.  The
Round 1 data are contained in the URCIS database, and the Round 2 data are contained in the
SDWIS/FED database.

The URCIS database (Round 1 data) contains public water system monitoring results, generally
from 1988 to 1992, for unregulated contaminants collected under the authority of the Safe Drinking Water
Act (SDWA).  Forty states/primacy entities have submitted PWS monitoring data to URCIS.  Round 2
monitoring data, generally collected from 1993 to 1997, were reported directly to the SDWIS/FED
database.  Thirty-five states/primacy entities have submitted Round 2 PWS monitoring data to
SDWIS/FED.  The raw data from these two databases were reviewed extensively and edited for data
quality considerations to ensure consistency and repeatability in the analyses. 

A data management approach was used in this study to develop a national cross-section of states
that enables occurrence analyses that are indicative of national occurrence.  All states with monitoring
data were evaluated according to their distribution across a range of pollution potential indicators and
spatial/hydrogeologic diversity.  A select group of states, representing a balanced distribution across these
pollution-potential measures and across the nation geographically, were then used to construct national
cross-sections (one cross-section from Round 1 data, and another from Round 2 data) that would provide
reasonable representation of national occurrence.  While the national cross-sections cannot be considered
“statistically representative,” the constructed cross-sections are very large samples (24 and 20 states,
respectively), providing analytical occurrence results that are clear indications of central tendency of the
occurrence data, and are generally indicative of national contaminant occurrence.
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The cross-sections have been constructed with a large number of occurrence data to broadly
reflect national coverage.  The 24 cross-section states of URCIS (Round 1) data represent approximately
44% of public water systems nationally and 51% of the population served by public water systems.  The
20 cross-section states of SDWIS/FED (Round 2) data represent approximately 41% of public water
systems nationally and 34% of the population served by public water systems.  The data from these two
separate cross-sections are used to compute contaminant occurrence measures as an approximation of
national occurrence.

Summary assessments of data coverage and analyses of unregulated contaminant occurrence are
then presented.  Comparisons of  Round 1 and Round 2 data coverage were made to evaluate if
comparable states, public water systems, and contaminants are contained in both databases.  Analytical
summaries of occurrence of all contaminants for the Round 1 and Round 2 cross-section states are
included.  These occurrence assessments are based on measures such as the percent of public water
systems with at least one analytical result greater than the minimum reporting level, and the percent of
public water systems with at least one analytical result greater than the maximum contaminant limit (or
heath reference level). 

This national summary concludes with a brief description of the more detailed spatial and
graphical assessments of select high occurrence contaminants.  

The reader is referred to the complete National Occurrence report for full descriptions and more
details of the data quality assessments, cross-section development, and contaminant occurrence analyses
presented in this national summary. 
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CHEMICAL NAME
(Threshold in µg/L)

Total #
PWS

# GW
PWS

# SW
PWS

%
PWS

> MRL

% GW
PWS 

> MRL

% SW
PWS

> MRL

% PWS >
Threshold

% GW
PWS >

Threshold

% SW
PWS >

Threshold

99%
Value
(µg/L)

27

1,1,2-Trichloroethane 
(MCL=5)

19,964 18,253 1,853 0.43% 0.29% 1.78% 0.04% 0.02% 0.16% < 1.0

Trichloroethylene 
(MCL=5)

15,290 14,198 1,220 3.54% 3.37% 5.66% 0.98% 1.00% 0.66% 20.8

Trichlorofluoromethane 
(HAL=175)

16,851 15,347 1,637 1.48% 1.39% 2.32% 0.01% 0.01% 0.00% 0.6

1,2,3-Trichloropropane 
(MCL=40)

17,392 15,771 1,758 0.25% 0.25% 0.23% 0.01% 0.01% 0.00% < 2.0

1,2,4-Trimethylbenzene
(N/A)

12,755 11,462 1,372 0.83% 0.76% 1.38% N/A < 2.0

1,3,5-Trimethylbenzene
(N/A)

12,671 11,379 1,370 0.61% 0.59% 0.66% N/A < 2.0

Vinyl Chloride 
(MCL=2)

15,184 14,099 1,209 0.50% 0.44% 1.24% 0.28% 0.23% 0.83% < 2.0

Xylenes (Total) 
(MCL=10,000)

9,463 8,841 670 3.04% 2.51% 10.75% 0.00% 0.00% 0.00% 0.6

1 The high occurrence of Ethylene Dibromide are, in part, considered false positives related to analytical methods problems.

MCL=Maximum Contaminant Level
HAL=Health Advisory Level (as of December 2000)
HRL=Health Reference Level (concentration values used only as reference levels for analyses in this report)  
MRL=Minimum Reporting Level

The MCL, HAL, HRL, and MRL values are used in this report only as reference levels to facilitate occurrence assessments.

“% PWS > Threshold” indicates the proportion of systems with any analytical results exceeding the concentration value of the
HRL/MCL/HAL. (Note that results for % PWSs greater than an MCL value does not indicate a MCL violation.  A formal MCL
violation occurs when the MCL is exceeded by the average of four consecutive quarterly samples or confirmation samples as required
by the primacy States.) 

N/A= There is no HRL/MCL/HAL available

V.B. SDWIS/FED (Round 2) Contaminant Occurrence

Table V.B.1 summarizes the occurrence data of the SDWIS/FED (Round 2) 20 cross-section
states for the 48 Round 2 contaminants.  This table presents the total number of unique public water
systems, the percent of public water systems with at least one result greater than the MRL, the percent of
public water systems with at least one result greater than the MCL/HRL/HAL and, finally, the 99th

percentile value in micrograms per liter (Fg/L).  (To review a map of the SDWIS/FED Round 2 cross-
section states, refer to Figure III.B.3.b.)  

The 20 SDWIS/FED (Round 2) cross-section states reflect a significant national coverage: these
states contain approximately 41% of public water systems nationally and 34% of the population served by
public water systems.  For a significant majority of the contaminants evaluated here (40 out of 48), less
than 1% of public water systems in the cross-section states have analytical detections (any sample
analytical result greater than the MRL).  Two contaminants (dichlorodifluoromethane and
trichlorofluoromethane) are detected in 1 to 2% of public water systems, as evidenced by one or more
sample analytical results greater than the MRL, and 1 contaminant (chloromethane) is detected in 2.25%
of public water systems, as evidenced by one or more sample analytical results greater than the MRL. 
Five contaminants –4 THMs and sulfate– have a considerably higher percent of systems with one or
more sample analytical results greater than the MRL (ranging from 12.12% to 27.42% for the THMs and
88.11% for sulfate).  Select SDWIS/FED (Round 2) high occurrence contaminants are identified and
briefly assessed in Section VI.  
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Table V.B.1.   SDWIS/FED (Round 2) Data - 20 State Cross-Section Summary of Occurrence

CHEMICAL NAME
(Threshold in µg/L)

Total
PWS

# GW
PWS

# SW
PWS

% PWS
> MRL

% GW
PWS 

% SW
PWS

% PWS >
Threshol

% GW
PWS >

% SW
PWS >

99%
Value

IOCs

Sulfate
(HRL=500,000) 16,495 15,009 1,486 88.11% 87.76% 91.66% 1.79% 1.83% 1.41% 560000

SOCs

Aldicarb1

(HRL=7) 11,972 10,509 1,463 0.01% 0.00% 0.07% 0.00% 0.00% 0.00% < 3.0

Aldicarb Sulfone1

(HRL=7) 11,968 10,512 1,456 0.08% 0.04% 0.41% 0.00% 0.00% 0.00% < 2.0

Aldicarb Sulfoxide1

(HRL=7) 11,954 10,500 1,454 0.08% 0.03% 0.48% 0.01% 0.01% 0.00% < 4.0

Aldrin1

(HRL=0.002) 11,745 10,420 1,325 0.01% 0.01% 0.00% 0.01% 0.01% 0.00% < 2.0

Butachlor1

(N/A) 11,940 10,482 1,458 0.04% 0.01% 0.27% N/A < 10.0

Carbaryl1

(MCL=700) 12,623 11,086 1,537 0.03% 0.02% 0.13% 0.00% 0.00% 0.00% < 10.0

Dicamba1

(MCL=200) 14,034 12,220 1,814 0.34% 0.21% 1.21% 0.00% 0.00% 0.00% < 10.0

Dieldrin1

(HRL=0.002) 11,788 10,329 1,459 0.09% 0.09% 0.14% 0.09% 0.09% 0.14% < 1.0

3-Hydroxycarbofuran1

(N/A) 12,644 11,088 1,556 0.07% 0.02% 0.45% N/A < 10.0

Methomyl1

(MCL=200) 12,604 11,068 1,536 0.07% 0.05% 0.20% 0.00% 0.00% 0.00% < 50.0

Metolachlor1

(HRL=70) 12,953 11,503 1,450 0.83% 0.11% 6.55% 0.00% 0.00% 0.00% < 5.0

Metribuzin1

(HRL=175) 13,512 11,833 1,679 0.01% 0.01% 0.00% 0.00% 0.00% 0.00% < 2.0

Propachlor1

(MCL=90) 12,050 10,600 1,450 0.05% 0.02% 0.28% 0.00% 0.00% 0.00% < 5.0

VOCs

Bromobenzene
(N/A) 24,125 21,461 2,664 0.13% 0.12% 0.23% N/A < 1.0

Bromochloromethane2

(MCL=10) 22,974 20,507 2,467 0.46% 0.32% 1.62% 0.03% 0.02% 0.08% < 1.0

Bromodichloromethane  
(HRL=60) 23,858 21,152 2,706 21.97% 16.14% 67.52% 0.08% 0.05% 0.30% 18.8

Bromoform
(HRL=400) 18,461 16,348 2,113 12.12% 11.08% 20.11% 0.01% 0.00% 0.05% 6.5

Bromomethane
(MCL=10) 23,328 20,872 2,456 0.75% 0.74% 0.86% 0.06% 0.05% 0.08% < 9.0

Chloroethane 
(N/A) 24,433 21,925 2,508 0.34% 0.32% 0.56% N/A < 2.5

Chloroform
(HRL=600) 23,737 21,021 2,716 27.42% 21.84% 70.54% 0.04% 0.01% 0.26% 110.0

Chloromethane 
(MCL=3) 23,478 21,030 2,448 2.25% 2.04% 4.08% 0.58% 0.55% 0.78% < 2.5

Dibromochloromethane 
(HRL=60) 23,750 21,059 2,691 18.37% 14.55% 48.23% 0.08% 0.05% 0.30% 9.7

Dibromomethane
(N/A) 23,006 20,454 2,552 0.46% 0.32% 1.53% N/A < 1.0

Dichlorodifluoromethane2

(MCL=1,000) 22,141 19,836 2,305 1.27% 1.23% 1.65% 0.00% 0.00% 0.00% < 20.0

1,1-Dichloroethane
(MCL=5) 24,808 22,114 2,694 0.74% 0.67% 1.34% 0.08% 0.07% 0.11% < 1.0

1,3-Dichloropropane
(N/A) 24,065 21,430 2,635 0.06% 0.05% 0.11% N/A < 2.0

2,2-Dichloropropane 
(N/A) 24,096 21,445 2,651 0.09% 0.07% 0.26% N/A < 1.0

1,1-Dichloropropene 
(N/A) 24,069 21,438 2,631 0.07% 0.06% 0.15% N/A < 1.0
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1,3- Dichloropropene
(HRL=40) 16,787 15,178 1,609 0.35% 0.32% 0.62% 0.00% 0.00% 0.00% < 0.5

Hexachlorobutadiene2  
(HRL=0.9) 22,736 20,380 2,356 0.18% 0.13% 0.59% 0.02% 0.00% 0.13% < 1.0

Isopropylbenzene2

(N/A) 22,995 20,524 2,471 0.24% 0.23% 0.32% N/A < 2.0

m-Dichlorobenzene 
(HAL=600) 24,119 21,457 2,662 0.26% 0.22% 0.53% 0.00% 0.00% 0.00% < 1.0

n-Butylbenzene2

(N/A) 22,972 20,509 2,463 0.13% 0.12% 0.20% N/A < 2.0

n-Propylbenzene2

(N/A) 22,969 20,501 2,468 0.23% 0.19% 0.57% N/A < 2.0

Naphthalene2

(HRL=140) 22,923 20,524 2,399 0.75% 0.62% 1.92% 0.00% 0.00% 0.00% < 2.0

o-Chlorotoluene
(MCL=100) 24,118 21,457 2,661 0.14% 0.11% 0.38% 0.00% 0.00% 0.00% < 2.0

p-Chlorotoluene
(MCL=100) 21,378 18,808 2,570 0.12% 0.10% 0.27% 0.00% 0.00% 0.00% < 2.0

p-Isopropyltoluene2

(N/A) 22,617 20,320 2,297 0.16% 0.15% 0.26% N/A < 2.0

sec-Butylbenzene2

(N/A) 22,973 20,509 2,464 0.14% 0.14% 0.20% N/A < 2.0

tert-Butylbenzene2 
(N/A) 22,973 20,508 2,465 0.11% 0.10% 0.16% N/A < 2.0

1,1,1,2-Tetrachloroethane 
(HAL=70) 24,127 21,462 2,665 0.21% 0.16% 0.64% 0.00% 0.00% 0.00% < 1.0

1,1,2,2-Tetrachloroethane 
(HAL=2) 24,800 22,106 2,694 0.08% 0.05% 0.30% 0.00% 0.00% 0.00% < 1.0

1,2,3-Trichlorobenzene2

(N/A) 22,532 20,144 2,388 0.19% 0.15% 0.50% N/A < 2.0

Trichlorofluoromethane2

(HAL=175) 22,659 20,329 2,330 1.17% 0.93% 3.22% 0.00% 0.00% 0.00% < 2.5

1,2,3-Trichloropropane 
(MCL=40) 24,088 21,441 2,647 0.08% 0.06% 0.23% 0.00% 0.00% 0.00% < 1.0

1,2,4-Trimethylbenzene2

(N/A) 22,965 20,504 2,461 0.76% 0.63% 1.79% N/A < 1.0

1,3,5-Trimethylbenzene2

(N/A) 22,974 20,513 2,461 0.43% 0.35% 1.10% N/A < 2.0

1.  Massachusetts data not included in summary statistics for this contaminant.
2.  New Hampshire data not included in summary statistics for this contaminant.

MCL=Maximum Contaminant Level
HAL=Health Advisory Level (as of December 2000)
HRL=Health Reference Level (concentration values used only as reference levels for analyses in this report)  
MRL=Minimum Reporting Level

The MCL, HAL, HRL, and MRL values are used in this report only as reference levels to facilitate occurrence assessments.

“% PWS > Threshold” indicates the proportion of systems with any analytical results exceeding the concentration value of the
HRL/MCL/HAL. (Note that results for % PWSs greater than an MCL value does not indicate a MCL violation.  A formal MCL
violation occurs when the MCL is exceeded by the average of four consecutive quarterly samples or confirmation samples as required
by the primacy States.) 

N/A= There is no HRL/MCL/HAL available 
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VI. ASSESSMENTS OF SELECT HIGH OCCURRENCE CONTAMINANTS

VI.A. Select High Occurrence Contaminants and Detailed Graphical and Spatial Analysis

The contaminants in URCIS (Round 1) and SDWIS/FED (Round 2) were ranked according to
their occurrence as a means to select a group of high occurrence contaminants for a more detailed
graphical and spatial assessments.  These detailed assessments are included in Section VI of the compete
National Occurrence report (Occurrence of Unregulated Contaminants in Public Water Systems: An
Initial Assessment, EPA 815-P-00-001).  This summary report provides only a description of the types of
assessments included in the complete report.  

The ranking of the URCIS (Round 1) contaminant occurrence data is presented in Table VI.A.1,
and the ranking of SDWIS/FED (Round 2) data is presented in Table VI.A.2.  The contaminants were
ranked by percent of systems with at least one sample detection (at least one sample analytical result
greater than the minimum reporting level) and by percent of systems with at least one sample analytical
result greater than the MCL or HAL or HRL (whichever MCL/HAL/HRL health effects threshold is
relevant to the contaminant in question).  

Table VI.A.3 identifies the high occurrence contaminants selected for detailed assessments. 
High occurrence was the primary consideration for selection for the detailed assessments included in the
complete National Occurrence report, but consideration was also given to coverage across contaminant
groups, changing regulatory status between Rounds 1 and 2, and overlap between Rounds 1 and 2. 

Table VI.A.1.  Contaminant Occurrence Ranking of URCIS (Round 1) Data

Percent Systems With At Least One Sample
Analytical Detection

Percent Systems With At Least One Sample
Analytical Result Greater than MCL/HAL/HRL

SOCs SOCs

Dibromochloropropane 2.49% Dibromochloropropane 1.32%
X Ethylene Dibromide 1.14% X Ethylene Dibromide 0.16%

VOCs VOCs
X Chloroform 28.63% X Trichloroethylene 0.98%

Bromodichloromethane 22.09% X Tetrachloroethylene 0.91%
Dibromochloromethane 17.87% Dichloromethane 0.77%
Bromoform 8.95% X Chloromethane 0.45%
Dichloromethane 4.05% Vinyl Chloride 0.28%
1,1,1-Trichloroethane 3.66% Benzene 0.25%

X Trichloroethylene 3.54% Dichloroethene 0.20%
Toluene 3.50% 1,2-Dichloroethane 0.19%

X Tetrachloroethylene 3.33% X 1,1-Dichloroethane 0.18%
Xylenes (Total) 3.04% Carbon Tetrachloride 0.16%
o-Xylene 1.76% Bromodichloromethane 0.13%
Ethyl Benzene 1.62% Hexachlorobutadiene 0.11%
p-Xylene 1.58% Bromomethane 0.09%
m-Xylene 1.55% 1,2-Dichloropropane 0.08%
Trichlorofluoromethane 1.48% Dibromochloromethane 0.06%
cis-1,2-Dichloroethene 1.47% 1,1,2,2-Tetrachloroethane 0.05%
Dichlorodifluoromethane 1.37% 1,1,2-Trichloroethene 0.04%
Carbon Tetrachloride 1.32% Bromochloromethane 0.03%
p-Dichlorobenzene 1.25% cis-1,2-Dichloroethene 0.03%

X Chloromethane 1.22% 1,1,1-Trichloroethane 0.03%
Naphthalene 1.18% X Chloroform 0.02%
Dichloroethene 1.17% Naphthalene 0.01%
1,2-Dichloroethane 1.16% Trichlorofluoromethane 0.01%
Benzene 1.14% 1,2,3-Trichloropropane 0.01%

X 1,1-Dichloroethane 1.14% Bromoform 0.01%
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1,2,4-Trimethylbenzene 0.83% trans-1,2-Dichloroethene 0.01%
Bromomethane 0.77% Toluene 0.00%
1,2-Dichloropropane 0.67% Xylenes (Total) 0.00%
trans-1,2-Dichloroethene 0.64% Ethyl Benzene 0.00%
cis-1,2-Dichloropropene 0.61% Dichlorodifluoromethane 0.00%
1,3,5-Trimethylbenzene 0.61% p-Dichlorobenzene 0.00%
Styrene 0.57% Styrene 0.00%
Chlorobenzene 0.53% Chlorobenzene 0.00%
Bromochloromethane 0.50% 1,2,4-Trichlorobenzene 0.00%
Vinyl Chloride 0.50% o-Dichlorobenzene 0.00%
1,2,4-Trichlorobenzene 0.49% m-Dichlorobenzene 0.00%
1,2,3-Trichlorobenzene 0.49% o-Chlorotoluene 0.00%
1,1,2,2-Tetrachloroethane 0.45% 1,1,1,2-Tetrachloroethane 0.00%
1,1,2-Trichloroethene 0.43% p-Chlorotoluene 0.00%
Chloroethane 0.39% 1,3-Dichloropropene 0.00%
Dibromomethane 0.36% 1,3-Dichloropropane N/A
n-Butylbenzene 0.35% 1,1-Dichloropropene N/A
Hexachlorobutadiene 0.35% 1,2,3-Trichlorobenzene N/A
n-Propyulbenzene 0.33% 1,2,4-Trimethylbenzene N/A
o-Dichlorobenzene 0.28% 1,3,5-Trimethylbenzene N/A
Isopropyltoluene 0.27% 2,2-Dichloropropane N/A
1,2,3-Trichloropropane 0.25% Bromobenzene N/A
trans-1,3-Dichloropropene 0.25% Chloroethane N/A
m-Dichlorobenzene 0.25% cis-1,2-Dichloropropene N/A
p-Isopropyltoluene 0.25% Dibromomethane N/A
sec-Butylbenzene 0.23% Isopropyltoluene N/A
o-Chlorotoluene 0.20% m-Xylene N/A
Bromobenzene 0.19% n-Butylbenzene N/A
tert-Butylbenzene 0.19% n-Propyulbenzene N/A
1,1,1,2-Tetrachloroethane 0.18% o-Xylene N/A
p-Chlorotoluene 0.17% p-Isopropyltoluene N/A
1,3-Dichloropropene 0.16% p-Xylene N/A
2,2-Dichloropropane 0.15% sec-Butylbenzene N/A
1,1-Dichloropropene 0.13% tert-Butylbenzene N/A
1,3-Dichloropropane 0.12% trans-1,3-Dichloropropene N/A

X = Contaminants selected for graphical/spatial assessment in complete National Occurrence report.

N/A = There is no Health Reference Level (HRL), Maximum Contaminant Level (MCL), or Health Advisory Level (HAL) for
the contaminants.

Table VI.A.2.  Contaminant Occurrence Ranking of SDWIS/FED (Round 2) Data

Percent Systems With At Least One Sample
Analytical Detection

Percent Systems With At Least One Sample
Analytical Result Greater than MCL/HAL/HRL

SOCs SOCs
X Metolachlor 0.83% X Dieldrin 0.09%

Dicamba 0.34% Aldrin 0.01%
X Dieldrin 0.09% X Aldicarb Sulfoxide 0.01%
X Aldicarb Sulfoxide 0.08% Metribuzin 0.00%

Aldicarb Sulfone 0.08% Aldicarb 0.00%
Methomyl 0.07% Carbaryl 0.00%
3-Hydroxycarbofuran 0.07% Propachlor 0.00%
Propachlor 0.05% Methomyl 0.00%
Butachlor 0.04% Aldicarb Sulfone 0.00%
Carbaryl 0.03% Dicamba 0.00%
Aldrin 0.01% X Metolachlor 0.00%
Aldicarb 0.01% Butachlor N/A
Metribuzin 0.01% 3-Hydroxycarbofuran N/A
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VOCs VOCs
X Chloroform 27.42% X Chloromethane 0.58%

Bromodichloromethane 21.97% X 1,1-Dichloroethane 0.08%
Dibromochloromethane 18.37% Dibromochloromethane 0.08%
Bromoform 12.12% Bromodichloromethane 0.08%

X Chloromethane 2.25% Bromomethane 0.06%
Dichlorodifluoromethane 1.27% X Chloroform 0.04%
Trichlorofluoromethane 1.17% Bromochloromethane 0.03%
1,2,4-Trimethylbenzene 0.76% Hexachlorobutadiene 0.02%
Naphthalene 0.75% Bromoform 0.01%
Bromomethane 0.75% 1,2,3-Trichloropropane 0.00%

X 1,1-Dichloroethane 0.74% 1,1,1,2-Tetrachloroethane 0.00%
Bromochloromethane 0.46% 1,1,2,2-Tetrachloroethane 0.00%
Dibromomethane 0.46% 1,3-Dichloropropene 0.00%
1,3,5-Trimethylbenzene 0.43% Dichlorodifluoromethane 0.00%
1,3-Dichloropropene 0.35% m-Dichlorobenzene 0.00%
Chloroethane 0.34% Naphthalene 0.00%
m-Dichlorobenzene 0.26% o-Chlorotoluene 0.00%
Isopropylbenzene 0.24% p-Chlorotoluene 0.00%
n-Propylbenzene 0.23% Trichlorofluoromethane 0.00%
1,1,1,2-Tetrachloroethane 0.21% 1,1-Dichloropropene N/A
1,2,3-Trichlorobenzene 0.19% 1,2,3-Trichlorobenzene N/A
Hexachlorobutadiene 0.18% 1,2,4-Trimethylbenzene N/A
p-Isopropyltoluene 0.16% 1,3,5-Trimethylbenzene N/A
sec-Butylbenzene 0.14% 1,3-Dichloropropane N/A
o-Chlorotoluene 0.14% 2,2-Dichloropropane N/A
Bromobenzene 0.13% Bromobenzene N/A
n-Butylbenzene 0.13% Chloroethane N/A
p-Chlorotoluene 0.12% Dibromomethane N/A
tert-Butylbenzene 0.11% Isopropylbenzene N/A
2,2-Dichloropropane 0.09% n-Butylbenzene N/A
1,2,3-Trichloropropane 0.08% n-Propylbenzene N/A
1,1,2,2-Tetrachloroethane 0.08% p-Isopropyltoluene N/A
1,1-Dichloropropene 0.07% sec-Butylbenzene N/A
1,3-Dichloropropane 0.06% tert-Butylbenzene N/A

X = Contaminants selected for graphical/spatial assessment in complete National Occurrence report.
N/A = There is no Health Reference Level (HRL), Maximum Contaminant Level (MCL), or Health Advisory Level (HAL) for

Table VI.A.3.  High Occurrence Contaminants Selected for Graphical and Spatial Assessments (and
some characteristics considered in the selection).

Contaminant Regulated Unregulated VOC SOC THM URCIS
(Round 1)

SDWIS/
FED

(Round 2)

Trichloroethylene (Round 2) V V V

Tetrachloroethylene (Round 2) V V V

Chloromethane V V V V

1,1-Dichloroethane V V V V

Chloroform V V V V V

Ethylene Dibromide (Round 2) V V V

Dieldrin V V V

Aldicarb Sulfoxide V V V

Metolachlor V V V
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VI.B. Graphical and Spatial Assessments of Select High Occurrence Contaminants

The detailed graphical and spatial assessments of the high occurrence contaminants identified
above are included in Section VI.B.of the complete National Occurrence report.  These assessments,
evaluated together with the analytical results tables presented throughout the complete National
Occurrence report and report appendices, provide a comprehensive overview of the degree, distribution,
and temporal trends (if any) of contaminant occurrence.  The graphical and spatial assessments are
conducted to provide additional analytical detail for the select high occurrence contaminants (of potentially
greater regulatory interest), and to provide examples of graphical and spatial assessments that can be
conducted for any other contaminants of interest.  For contaminants of lower occurrence, however, the
data maybe too sparse to support these types of assessments. 

One important aspect of the cross-section state data must be considered as part of any
conclusions drawn from the maps and graphs in the complete National Occurrence report and this
national summary.  The national cross-sections have been developed from public water systems’
contaminant monitoring data with the intent that, in aggregate, the cross-section states’ occurrence
findings are indicative of national occurrence.  Given that half (or more) of the states are without
adequate data (and therefore could not be included in the cross-sections used for analyses), sub-national
occurrence findings, such as regional or multi-state patterns, may be difficult to characterize and must be
interpreted with caution.  Supplemental information should be collected and used, whenever possible, to
assist in evaluating the significance of any apparent or suggested regional patterns.

To provide the broadest possible geographic coverage, some occurrence maps are presented that
use all available data from all states with data in URCIS (Round 1) and/or SDWIS/FED (Round 2) (see
the complete National Occurrence report  Section V.I., Figures VI.B.1.a, VI.B.2.a, VI.B.3.a, VI.B.4.a,
VI.B.5.a, VI.B.6.a, VI.B.7.a, and VI.B.8.a).  This use of all data, including incomplete state data sets,
and “biased” state data sets is only appropriate for broad, simple identifications of presence or absence of
a detection of a specific contaminant.  This more extensive use of the data in the databases can be
appropriate when a simple identification of states with any PWS contaminant detection is of interest. The
biased data used in these figures are not and cannot be used for any national estimates of contaminant
occurrence.  

The remaining, majority of figures presented in the complete National Occurrence report have
been based only on non-biased, representative cross-section state data, and are used to characterize the
distribution of contaminant occurrence.  For example, the cross-section state data are used to develop
maps that categorize states as based on the range of percent of state PWSs with detections of a
particular contaminant (see Figures VI.B.1.b., VI.B.2.b, VI.B.3.b, VI.B.4.b, VI.B.5.b, VI.B.6.b,
VI.B.7.b, and VI.B.8.b).  

Additionally, the temporal distribution of the percent of systems with contaminant detections, or
the percent of systems with sample results of contaminants identified above the MCL (or HRL) by year
are presented in Figures VI.B.1.c., VI.B.2.c, VI.B.3.c, VI.B.4.c, VI.B.5.c, VI.B.6.c, VI.B.7.d, VI.B.8.d,
and VI.B.9.a.

VI.B.1.  Ethylene Dibromide

A spatial assessment of contaminant occurrence using URCIS (Round 1) data for ethylene
dibromide suggests a widespread occurrence.  However, there is no apparent spatial/geographic
occurrence pattern within the wide extent of occurrence. 



EPA - OGWDW    Occurrence of Unregulated Contaminants in Public Water Systems - A National Summary

34

In temporal assessments of ethylene dibromide occurrence, there appears to be a steady but slight
decrease in the percent of public water systems with ethylene dibromide detections (analytical results
greater than the MRL) from 1988 to 1992.  There is also a less consistent, but  apparent decrease in the
percent of public water systems with analytical results greater than the MCL during the same time period
(1988 to 1992). 

VI.B.2.  Tetrachloroethylene

Tetrachloroethylene (sometimes referred to as perchloroethylene, or ‘perc’, or PCE) is also of
very widespread occurrence and with no apparent spatial occurrence pattern.  (Also noted is the well-
established co-occurrence of this contaminant with trichloroethylene.)  

In temporal assessments of occurrence, there may be a decrease in the percent of public water
systems with detections and with analytical results greater than the MCL for the 1988 to 1992 period. 
However, the percent of public water systems increases for both measures (detections and MCL
exceedances) in 1992.  Note, however, that unavailable state data may affect interpretation of temporal
trends.   

VI.B.3.  Trichloroethylene

The occurrence overview of trichloroethylene (sometimes referred to as TCE) is similar to that of
tetrachloroethylene.   Trichloroethylene is also of very widespread occurrence and with no apparent
spatial occurrence pattern.  (Also noted is the well-established co-occurrence of this contaminant with
tetrachloroethylene.)  

Also, in temporal assessments of  occurrence, there may be a decrease in the percent of public
water systems with detections and with analytical results greater than the MCL for the 1988 to 1992
period.  However, the percent of public water systems increases for both measures (detections and MCL
exceedances) in 1992.   Note, however, the same caution regarding unavailable state data possibly
affecting interpretation of temporal trends.   

VI.B.4.  Aldicarb Sulfoxide

A review of the aldicarb sulfoxide illustrates some of the interpretive cautions mentioned
previously.  The spatial assessment based on SDWIS/FED Round 2 data suggests that aldicarb sulfoxide
detections are more evident in northern states (likely related to specific farm crops and pesticide use). 
Higher percentages of public water systems with detections (analytical results greater than the MRL) are
indicated in Michigan, Missouri, Washington, and Oregon.  Only Oregon is present in the category of
highest percentage of public water systems with analytical results of aldicarb sulfoxide greater than the
HRL.  

However, three states (Florida, New York, and Wisconsin) with known, historic problems with
aldicarb sulfoxide in groundwater do not have data in the SDWIS/FED (Round 2) database.  Apparent
spatial and geographic patterns must be viewed and interpreted carefully.  Any conclusions made
regarding the geographic patterns (or lack of patterns) of occurrence must consider this reality of missing
data coverage. 

In the temporal assessment, a “spike” (a significant but short-lived increase) in 1996 in the
percent of public water systems with analytical results greater than the HRL appears significant, but
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actually reflects a very small increase in the number of systems.  Therefore, there is no temporal trend,
with occurrence remaining relatively low from 1992 to 1997.

VI.B.5.  Dieldrin

Dieldrin detections appear to be limited to states south of a line extending between Texas and
Massachusetts (though there are many states without dieldrin data). 

Although occurrence appears high in 1992 with a subsequent drop, occurrence data for 1992 was
sometimes inconsistently reported since that year marks the divide between the Round 1 and Round 2
monitoring periods.  The implementation of the SDWA 1993 amendments may influence any occurrence
findings critically centered around the 1992 and 1993 data.

VI.B.6.  Metolachlor

Metolachlor also appears to be of widespread, but generally low, occurrence.  However, many
states did not report metolachlor data.  This is especially important given that the cornbelt states with the
highest metolachlor use (Indiana, Illinois, and Iowa) do not have any metolachlor data in the SDWIS/FED
(Round 2) data.  In this case, supplemental information is needed to more fully assess the national
occurrence of metolachlor. 

VI.B.7.  1,1-Dichloroethane

Data are available from both Round 1 and Round 2 for 1,1-dichloroethane. Using only cross-
section state data, 32 of the 34 combined cross-section states have public water systems with at least one
detection of 1,1-dichloroethane.  An expanded use of available data shows that 42 of the 46 states with
data (which includes cross-section as well as any available non-cross-section state data) have public
water systems with at least one detection of 1,1-dichloroethane.  The biased (non-cross-section state)
data can be used here to expand the spatial coverage.  

Based on the percentage of PWSs with analytical results greater than the detection limit, there
appears to be generally higher levels of occurrence in states east of the Mississippi River.  Again,
supplemental information would be necessary to make definitive conclusions on 1,1-dichloroethane
occurrence distributions.

 Regarding temporal trends, there appears to be a decrease in the occurrence of 1,1-
dichloroethane from 1986 to 1997 when based on either percent PWSs with analytical results greater then
the detection limit or greater than the MCL.

Comparisons were also made for 1,1-dichloroethane occurrence between Round 1 to Round 2 for
the 8 states with data in both sampling rounds.  With occurrence based on the detection limit, no
consistent temporal trend is suggested.  When occurrence is based on MCLs, there is an apparent
decreasing trend of 1,1-dichloroethane occurrence in 4 of the 8 states (with the other 4 states indicating
no occurrence in either rounds).  These results seem to at least partially corroborate the decreasing
occurrence trend over time indicated above.

VI.B.8.  Chloromethane

Detections and distribution of chloromethane are addressed with maps and graphs similar to those
for 1,1-dichloroethane.  Chloromethane is of widespread and relatively high levels of occurrence.  
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Temporally, occurrence may have decreased from 1988 to 1992, but in later years appears to be
increasing, based on percent public water systems with detections.  The occurrence of chloromethane
appears to be stable, based on percent public water systems with analytical results greater than the MCL.

VI.B.9.  Chloroform

Chloroform is evaluated only temporally.  Occurrence for chloroform, as is typical of the THMs,
is relatively high based on the percent of systems with analytical detections.  In contrast, the occurrence
of chloroform in public water systems greater than the HRL are relatively low. Also, chloroform
occurrence appears to increase from Round 1 to Round 2.

VI.B.10.  Comparison of Occurrence in URCIS (Round 1) and SDWIS/FED (Round 2)

Occurrence data for three contaminants were contained in both Round 1 and Round data sets:
chloromethane, 1,1-dichloroethane, and chloroform.  Review of the data suggest no distinct or apparent
temporal trends between occurrence of these three contaminants between the periods of URCIS (Round
1) and SDWIS/FED (Round 2) monitoring. 


