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Dear Mr. Chairman: 

In your letter of January 9,1986, you requested that we study a number 
of questions concerning groundwater standards. In our first report in 
response to vour reouest, Groundwater Quality: State Activities to 
Guard Against Cont~amin’ants (GAOIPEMD-886, Feb. 1988) we found, 
among other things, that when drinking water standards are already 
available, states that set numeric groundwater standards (with rare 
exception) applied these drinking water standards as groundwater stan- 
dards. In our second report, Groundwater Standards: States Need More 
Information From EPA (GAO/PEMD-88-6, Mar. 1988), we found that the 
Environmental Protection Agency does not provide adequate informa- 
tion to the states to allow the development of technically sound ground- 
water standards. 

In your request letter, you also asked that we examine whether EPA 
drinking water standards are appropriate for use as groundwater stan- 
dards. We address that issue in this report. We do not take a position on 
the necessity of uniform national standards to protect groundwater. 

We found that states continue to use drinking water standards as 
groundwater standards. However, the appropriateness of doing so is 
debatable. We found that groundwater quality in 91.8 percent of the 
locations we studied surpassed drinking water standards for all sub- 
stances measured. That is a positive result. However, in examining the 
implications of adopting drinking water standards as groundwater pro- 
tection standards we found that their adoption would allow the poten- 
tial for degradation of a considerable amount of groundwater (to the 
level of contamination allowed by drinking water standards). That is, 
contaminant levels might gradually increase to about that allowed by 
the standards. The significance of this finding depends on whether the 
goal of groundwater protection should be nondegradation or limited deg- 
radation. The question of which of these goals is appropriate was 
beyond the scope of this report. 
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Groundwater has several uses other than for drinking. It is also used for 
irrigating crops, watering livestock, and supporting aquatic life by serv- 
ing as a source of surface water. Drinking water standards are at least 
as stringent as guidelines published by the National Academy of Sci- 
ences (NAS) for irrigating crops and watering livestock. However, we 
found that current or anticipated federal drinking water standards of 17 
substances are less stringent than guidelines published by EPA and KM to 
protect aquatic life. Therefore, applying these standards to aquifers that 
replenish particularly sensitive ecosystems could endanger aquatic life. 

Background We focused on the use of drinking water standards for groundwater pro- 
tection because of their importance within the groundwater protection 
framework. The Environmental Protection Agency has established 
drinking water standards as targets or goals for the prevention and 
cleanup of groundwater contamination in several programs. Moreover, 
the information that we gathered in our two previous reports made it 
clear that standards play a central role in many states’ groundwater 
protection programs and that most states that have numeric ground- 
water standards base them on federal drinking water standards. Conse- 
quently, the use of drinking water standards as groundwater standards 
is a critical feature of groundwater protection programs at the federal 
and state levels. 

EPA has issued, or expects to issue in the near future, 54 drinking water 
standards; but it does not issue groundwater standards. Drinking water 
standards are used to ensure that the public water supply is acceptable 
for drinking and other consumptive uses, whereas groundwater stan- 
dards are ambient standards and are applied to water in a natural state 
in the environment. This difference is reflected in findings from our ear- 
lier studies. 

For example, we noted that the summary opinion of independent 
experts and state officials we interviewed was that groundwater protec- 
tion standards should be based on 12 specific factors: analytical chemis- 
try, environmental fate, presence of contaminants in groundwater, 
amount and location of production and disposal of wastes, monitoring 
methods, technological feasibility of control, human exposure, human 
health effects, existing guidelines and standards, references for further 
information, contacts for additional information, and how to use the 
information. (See GAO/PEMD-88-6 for a more detailed discussion of these 
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items.) Yet not all factors viewed as important for groundwater protec- 
tion are appropriate when EPA sets drinking water standards. For exam- 
ple, environmental fate is not considered when EPA sets drinking water 
standards. 

In one of our earlier studies (GAO/PEMD-8%5), we reported that more than 
half the state respondents we spoke to told us that drinking water stan- 
dards “should” or “probably should” be adopted as groundwater stan- 
dards. EPA does not support the adoption of uniform national 
groundwater standards. However, we found four programs in which EPA 
has taken a position on the use of drinking water standards as ground- 
water standards in localized situations with known contamination 
sources. In three programs it largely accepts the appropriateness of 
using drinking water standards as representing an acceptable level of 
groundwater contamination, and in one it uses drinking water standards 
as goals for prevention of groundwater contamination. First, through its 
Groundwater Protection Strategy, EPA has encouraged states to classify 
aquifers (sources of groundwater) largely according to their suitability 
as sources of drinking water. Second, the approach used by EPA to trig- 
ger corrective action cleanups of hazardous waste sites under the 
Resource Conservation and Recovery Act largely relies on maximum 
contaminant levels (MCLS) for 14 substances. An MCL is a primary drink- 
ing water standard issued by EPA under authority of the Safe Drinking 
Water Act. Third, guidelines established by EPA for cleaning up aban- 
doned hazardous waste sites under the Superfund law also specify 
applying MCLS “in most situations.“l Finally, in contrast to the positions 
outlined above, in a recent guidance document the Office of Pesticide 
Programs argues that steps should be taken to ensure that the concen- 
tration of pesticides in groundwater does not reach drinking water 
standard levels. In this “yellow-light, red-light” approach, actions would 
be taken before contamination reached maximum contaminant levels. 
More stringent steps would be taken once contamination had reached 
maximum contaminant levels. 

An assumption common to all of these policies is that MCLS play a key 
role in helping to determine the need and scope of regulatory actions, 
and when coupled with appropriate control techniques and programs, 
their use will result in an acceptable level of groundwater protection. In 
this report, we examine this assumption by answering four evaluation 
questions: 

‘However, these guidelines allow for more stringent cleanup standards when aquatic life may be 
harmed by contamination at the maximum contaminant level. 
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1. Are states continuing to rely on EPA drinking water standards when 
setting numeric groundwater standards? 

2. How are existing numeric groundwater standards used in state 
groundwater protection programs? 

3. What is the potential for groundwater quality degradation if drinking 
water standards are used as groundwater protection standards? 

4. How do drinking water standards (maximum contaminant levels, in 
particular) compare to guidelines for protecting uses of groundwater 
other than for drinking (that is, as a source of water for aquatic life, 
irrigation, and livestock watering)? 

We employed a different method for each evaluation question. A com- 
plete discussion of our methodology is contained in appendix I. 

Principal Findings 

States’ Reliance on EPA In our first study (GAO/PEMD885), we found that those 26 states that 

Drinking Water Standards have numeric groudwater standards have relied to a large extent on 
EPA maximum contaminant levels.” Since we completed our survey of the 
states for that report in fall 1986, EPA has issued MCI..3 for eight volatile 
organic compounds (VOCS) for which it had already issued maximum 
contaminant level goals (MCLGS). For five of the eight substances, the MCL 
and MCLG were set at different levels (with the MCLG being equal to zero). 
This meant that, for the first time, states had a choice between using 
MCLS and MCLGS when setting their groundwater standards. (MCLS are set 
taking into account both health and technological considerations. This is 
termed a “feasibility-based standard.” MCLGS are set at a level at which 
there will be no harmful health effects.) 

To determine whether the reliance on drinking water standards has con- 
tinued and whether states are relying on MCLGS or some other health- 
based standard-such as a level associated with an excess risk of cancer 

‘Texas was listed in our earlier report as having numeric standards. Upon further inquiry we deter- 
mined that the standards do not apply to raw groundwater and, therefore, decided not to include 
Texas in this particular evaluation. 
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of one in a million -instead of MCI& we updated the information in this 
area through a follow-up survey in February 1988. The questionnaire 
was sent only to those 25 states that we had found to have numeric 
groundwater standards in our earlier study. (See appendix I for a list of 
the states; appendix VI contains the questionnaire.) 

We found that 10 of the 25 states have issued groundwater standards 
since EPA issued its voc drinking water standards.l All 10 relied on EPA 
drinking water standards to do so. Of the 15 other states, 10 told us that 
they plan to rely on EPA drinking water standards should they adopt or 
revise groundwater standards for the vocs. We also found that 24 of the 
25 states would “probably issue groundwater standards for all or most” 
substances regulated in the future by EPA as drinking water 
contaminants. 

It also appears that MCLS will continue to be the standard most often 
chosen by the states we studied for groundwater standards. As of March 
1988,15 states had either adopted or planned to adopt an MCL as a 
groundwater standard for at least one of the five substances for which 
the MCL and MCLG are not equal. Only one state, Idaho, had adopted an 
MCLG as a groundwater standard (for one of the five vocs for which the 
MCLG is not equal to its MCL), and no state had firm plans to adopt an 
MCLG in the future. Respondents indicated that the MCL is a more reason- 
able standard than the MCLG because, in addition to health concerns, it 
takes into account other concerns such as technological feasibility and 
enforcement. One problem with using an MCLG as a groundwater stand- 
ard is that enforcing a “zero” standard can be seen as unrealistic. For 
instance, North Carolina sometimes sets groundwater standards at more 
stringent levels than MCIS. It uses the most stringent of four guideline 
levels (the MCL, the level associated with a one-in-one-million risk of can- 
cer, the no observable adverse effect level, and the threshold of taste 
and odor) rather than the MCLG. 

Thus, in answer to the first evaluation question, we found that states in 
our sample continue to rely on EPA drinking water standards when set- 
ting groundwater standards. Drinking water standards are used both as 
an indicator of what substances to regulate and as an indicator of the 

“This is commonly referred to as a 10” cancer risk. 

‘Eight other states also have groundwater standards for some or all of the WCs. However, these 
standards were issued, or were planned, prior to EPA’s promulgating its standards. Four of the 
remaining seven states anticipate that they will set groundwater standards while the other three are 
less certain of their future actions. 
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level at which to set the groundwater standards. More detailed findings 
are presented in appendix II. 

State Use of Groundwater The existence of groundwater standards in and of itself is not enough to 

Standards guarantee that groundwater will be adequately protected. The effective- 
ness of groundwater standards depends on how they are used in a 
number of activities commonly engaged in by states. It is through this 
use that groundwater standards can play an important role in prevent- 
ing contamination from occurring and in helping a state to deal with 
areas that have already been contaminated. For this reason, it is impor- 
tant to characterize how groundwater standards are used to promote 
groundwater quality. 

To address this issue we asked officials of the 25 states with ground- 
water standards (through the same survey discussed earlier) several 
questions about their consideration of groundwater protection and their 
use of groundwater standards in 15 different regulatory activities. We 
found that of the 15 activities where groundwater protection could be a 
factor in making decisions, the states, on average, focused on eight 
activities to a moderate or greater extent: licensing or permitting surface 
discharges, setting effluent limits, requiring designs for waste disposal 
facilities, requiring designs for bulk storage facilities, licensing well 
drillers, controlling the siting and installing of wells, requiring adher- 
ence to aquifer recharge standards, and containing or cleaning up haz- 
ardous waste sites. 

We then evaluated, for each of these eight activities, the extent to which 
groundwater standards were used, on average, by those states that had 
considered groundwater protection to at least a moderate extent. We 
found that groundwater standards were used to a moderate or greater 
extent in five of the eight activities: licensing or permitting surface dis- 
charges, setting effluent limits, requiring designs for waste disposal 
facilities, requiring adherence to aquifer recharge standards, and con- 
taining or cleaning up hazardous waste sites. These findings thus 
describe the major ways in which groundwater standards are used, in 
answer to our second evaluation question. A more detailed discussion is 
presented in appendix III. 

Page 6 GAO/PEMD-Wl Groundwater Protection 



Drinking Water Standards We used data from the U.S. Geological Survey’s (USGS) WATSTORE data 

and Potential Degradation base to determine whether the use of MCLS, MCLGS, and levels associated 

of Groundwater with a one-in-one-million risk of cancer would ensure nondegradation of 
groundwater resources. We accessed these data from EPA'S water data 
base, STDRET. 

The question we examined should not be construed to imply that EPA or 
the states depend solely upon ambient standards to control groundwater 
contamination. In fact, EPA and the states have provisions for other reg- 
ulatory mechanisms, such as source controls, to manage contamination 
of groundwater resources. These programs are aimed at limiting the 
migration of contamination from specific pollution sources into the envi- 
ronment. However, because of the inherent nature of standards as limit- 
ing values and the incomplete protection afforded by source controls, 
there is a potential for allowing degradation to occur to the standards’ 
levels under an approach employing ambient standards and source 
controls. 

The groundwater quality data were collected between 1976 and 1987. 
The data base contained information on 43 of the 54 substances for 
which EPA has issued drinking water standards or, according to EPA offi- 
cials, will be issuing new or revised standards in the near future.” 

Several of the 42 substances are present in groundwater from natural 
sources as well as through introduction by man. We are unable to deter- 
mine how much of the contamination at sites we studied is due to natu- 
ral sources. As used in this context “contamination” denotes pollution 
from natural sources as well as from human activities. 

To analyze the data, we divided the country into one-square-mile “cells,” 
each containing from 0 to 114 wells at which the USGS had conducted 
chemical analyses. We then used the most recent measurement for each 
substance from all the wells in each cell. We found that one or more 
substances had been measured in 12,072 cells out of a potential 3.6 mil- 
lion in the United States. 

The data from these cells are not a random sample of the nation’s 
groundwater and cannot be used to develop a quantitative portrayal of 

“For a complete listing of these substances and standards, see appendix IV, table IV.1. Turbidity is 
one of the drkking water standards set by EPA. However, we did not include turbidity as one of the 
standards we examined since it can be an artifact caused by the water testing process rather than a 
true indicator of groundwater contamination. As a result, our analysis was of 42, not 43 measures. 
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groundwater quality throughout the nation. However, according to offi- 
cials at USGS, the data are the most comprehensive validated data on 
groundwater quality that exist. The strengths and limitations of the 
data set and our analytic methodology are discussed in appendix I. How- 
ever, one point should be made here. According to officials at the Geo- 
logical Survey, much of the data contained in its WATSTORE data base 
were collected in response to perceived pollution problems. Therefore, 
the contaminant levels in the USGS wells will tend to be high and our 
findings very likely underestimate the percentage of groundwater that 
could be degraded in the nation as a whole if pollution levels were 
allowed to increase to the level of the drinking water standards. The 
implications of this for our conclusions are discussed in appendix IV. 

We used the USGS data set to compare the concentration in groundwater 
of drinking water contaminants to drinking water MCLS and other guide- 
lines. Of the 12,072 cells in our study, 91.8 percent had groundwater 
that met EPA maximum contaminant levels if those standards were 
applied by the states.‘, Approximately 85 percent of the time, it was con- 
tamination by heavy metals and bacteria that exceeded the MCL level 
(850 cells exceeded one or more inorganic compounds, 22 cells exceeded 
one or more pesticides, 135 cells exceeded one or more nonpesticidal 
organic compounds). 

When we compared the latest reading at each cell against EPA'S MCLGS, 
we found that 71 percent of the cells met the MCLG standard (for most of 
the 42 substances, the MCL is equal to the MCLG).; We also compared the 
latest reading at each cell against a third set of guidelines for the 13 (out 
of 42) contaminants that EPA has identified as causing cancer in humans: 
a level associated with a one-in-one-million risk of cancer. Measurements 
at 42.5 percent of the cells met the guideline level associated with a one- 
in-one-million risk of cancer for one or more of the 13 substances, 
whereas 96.4 percent met MCLS and 9.1 percent met MCLGS for one or 
more of the 13. 

Therefore, in answer to our third question we found, using the USGS data 
set, that approximately 92 percent of the cells met the standard limits if 
MCLS are adopted as groundwater protection standards. If MCLGs are 
adopted, 71 percent met the standard limits. In addition, approximately 

"This statement refers only to the substances measured in the cell. In no cell were measurements 
taken of every substance. 

‘An MCI& could not be assigned for 3 of the 42 substances, and in these cases we employed the MCL. 
Restricting our analysis to the 39 would change the findings from 71 .O percent to 71.3 percent. 
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43 percent of the cells met a limit associated with a one-in-one-million 
risk of cancer for one or more of 13 carcinogens. Adopting any of these 
standards or guidelines as groundwater standards would potentially 
allow for degradation of the nation’s groundwater resources because 
contaminants could be allowed to increase to the maximum concentra- 
tions allowed by the standards. Again, these numerical findings cannot 
be generalized nationally because the data set was not randomly con- 
structed with respect to the nation’s groundwater resources. More 
detailed findings about the relationship of groundwater quality to these 
guidelines is presented in appendix IV. 

Comparison With Other 
Uses of Groundwater 

Groundwater has several uses besides drinking. It is used to irrigate 
crops and water livestock. It affects the habitat of aquatic life because it 
flows into bodies of surface water. Applying drinking water standards 
to groundwater could jeopardize other uses that require standards 
higher than those for drinking. We compared EPA maximum contaminant 
levels with guidelines for other uses published separately by EPA and the 
National Academy of Sciences. We found that EPA maximum contami- 
nant levels are at least as stringent as all published guidelines for live- 
stock watering and irrigation and therefore would protect these uses. 
However, we found that the MCLS for 17 substances are less stringent 
than EPA and NAS aquatic life guidelines and therefore would not always 
protect aquatic life. 

Using the same techniques outlined in the previous section, we 
examined how often the cells exceeded the more stringent of the MCLS 
and aquatic life guidelines. Whereas we had found earlier that 91.8 per- 
cent of the cells met the MCLS, we next found that when the aquatic life 
guidelines are substituted for the MCLS (for those substances that have 
an aquatic life guideline that is more stringent than its MCL), 66.9 per- 
cent of the cells met the recommended levels. A decision to apply EPA 
maximum contaminant levels as groundwater standards, without 
allowing for greater stringency when local conditions warrant it (such 
as in ecosystems that are sensitive to these particular substances or that 
are in areas of high groundwater recharge with low surface water dilu- 
tion) could jeopardize sensitive species of aquatic life. More detailed 
findings can be found in appendix V. 

Agency Comments We received written comments on this report from the Environmental 
Protection Agency after the 30 calendar days specified by law; there- 
fore, they have not been reproduced in the report. However, we did 

Page 9 GAO,/PEMD-89-1 Groundwater Protection 



B22t3l344 

obtain informal comments in time to incorporate them into our report 
where appropriate. 

As agreed with your office, unless you publicly announce its contents 
earlier, we plan no further distribution of this report until after its issue 
date. At that time, we will send copies to the Administrator of the Envi- 
ronmental Protection Agency, to interested organizations, and to others 
upon request. If you have any questions or would like additional infor- 
mation, please call me at 202-275-1854. 

This report was prepared under the direction of Michael J. Wargo, Asso- 
ciate Director. Other major contributors are listed in appendix VII. 

Sincerely yours, 

Eleanor Chelimsky 
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Appendix I 

Objective, Scope, Methodology 

Objective water standards are directly appropriate as groundwater standards. To 
answer this question we formulated four evaluation questions: 

1. Are states continuing to rely on EPA drinking water standards when 
setting numeric groundwater standards? 

2. How are existing numeric groundwater standards used in state 
groundwater protection programs? 

3. What is the potential for groundwater quality degradation if drinking 
water standards are used as groundwater protection standards? 

4. How do drinking water standards (maximum contaminant levels 
(MC@.), in particular) compare to guidelines for protecting uses of 
groundwater other than for drinking (that is, as a source of water for 
aquatic life, irrigation, and livestock watering)? 

Scope and 
Methodology 

States’ Reliance on and 
Use of EPA Standards 

The scope and methodology used to address each evaluation question 
varied. We based our work for the first two evaluation questions on a 
survey sent to the 25 states that had numeric groundwater protection 
standards as of fall 1986. Those states are Alaska, Arizona, California, 
Colorado, Florida, Georgia, Idaho, Illinois, Maine, Maryland, Massachu- 
setts, Minnesota, Missouri, Montana, Nebraska, New Hampshire, New 
Jersey, New Mexico, New York, North Carolina, Oklahoma, South Caro- 
lina, Virginia, Wisconsin, and Wyoming. The results from the survey 
were published in 1988.’ 

Then in 1988 we conducted structured interviews with representatives 
of the same 25 states. In February, we sent a questionnaire to one 
respondent in each of these states. (See appendix VI.) We acquired 
answers to the questionnaire through telephone interviews with respon- 
dents in all 25 states. When our respondent could not provide all of the 
information that we needed, we asked for the names of other officials 

‘See Groundwater Quality: State Activities to Guard Against Contaminan ts (GAO/PEMD-8%6, Feb. 
1988). 
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who could provide the information and then obtained it from them. The 
number of responses varied for each questionnaire because of differ- 
ences in state programs and nonresponses. We asked follow-up ques- 
tions through July 1988. 

We used this approach of combining mailed questionnaires with follow- 
up telephone interviewing because it has the advantages of both meth- 
ods. That is, each respondent had an opportunity to consider the ques- 
tions before responding, unlike conventional telephone interviews. And, 
we had the flexibility to answer the respondent’s questions, to clear up 
misunderstandings, and when appropriate, to gather additional informa- 
tion not directly requested in the questionnaire we had mailed. 

The principal focus of the 1988 survey was to identify states’ actions to 
set groundwater standards for eight volatile organic compounds (vocs) 
for which EPA had issued maximum contaminant levels and maximum 
contaminant level goals (MCLGS) after we had completed our 1986 sur- 
vey. We also asked about the states’ plans for issuing further ground- 
water standards and their use of groundwater standards. 

For the first evaluation question, we focused on the quantitative level of 
the states’ groundwater standards. We categorized states according to 
how their standards compared to EPA maximum contaminant levels and 
MCLGS for volatile organic compounds. The five categories were: equal to 
the MCL, equal to the MCLG, more stringent than the MCL but not equal to 
the MCLG, less stringent than the MCL, and no standard. Our analysis con- 
sisted of calculating for each substance its frequency of occurrence 
across the states in each category. We were also able,to classify the 
states by their expected reliance on EPA standards in the future. We did 
this by seeking information on their expected response to EPA'S issuance 
of further drinking water standards (issue groundwater standards at 
the MCL level, issue standards at the MCLG level, issue standards at the 
MCL or MCLG level, issue standards but not necessarily at the MCL or MCLG 

level, and undecided as to whether standards would be issued). We then 
calculated the frequencies of the possible responses. 

To address the second evaluation question, we concentrated on 15 activ- 
ities commonly engaged in by state governments for which groundwater 
protection could be a consideration. We asked each respondent to indi- 
cate the extent to which groundwater protection is a consideration in 
their state in each of these activities. If the respondent answered that 
groundwater protection is considered to at least “some extent,” we then 
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asked the extent to which groundwater standards are used in that activ- 
ity. Roth sets of responses were on a five-point scale ranging from “little 
or no extent” to “a very great extent.” We calculated the mean response 
over all 25 states for each activity. We then computed the mean 
response to the “use of standards” question for those states that 
answered “a moderate extent,” or greater. 

Drinking Water Standards The third evaluation question pertains to how groundwater quality com- 

and Potential Degradation pares to standards in all 50 states for contaminants for which EPA has 

of Groundwater issued or expects to issue drinking water standards (MCI23 and MCLGS). 
We accessed groundwater data from EPA'S water quality data base, 
STORET (storage and retrieval). The EPA data base contains information 
about wells from which groundwater contamination is determined: the 
location of the well (in latitude and longitude), the concentration of mea- 
sured substances and the date each reading was taken. 

Rather than analyze all of the groundwater data in the S?DRET data base, 
we confined our analysis to data that are contributed to SKIRET from the 
U.S. Geological Survey’s (IBGS) W-STORE data base. We chose to analyze 
only data gathered at these wells for several reasons. USGS is the princi- 
pal federal water data agency. Sixty percent of all wells used as sources 
of information for the STORET data base are part of the WATSIORE data 
base. Moreover, these data have a broad geographical breadth (we 
found USGS groundwater data for 48 of the 50 states). Although we can- 
not use the data base to generalize about the nation’s groundwater qual- 
ity (for reasons discussed below), our conclusions are based upon a large 
and varied set of sites, In addition, the quality assurance methods USGS 
uses make us more confident of the validity of its data than of some of 
the other groundwater data contained in the SKIRET data base. Whereas 
we were told that the groundwater quality data gathered and analyzed 
by USGS “are generally of high quality,” according to an EPA document, 
much of the other groundwater data in STORET are of “uncertain qual- 
ity.” We did not independently review the validity of the data we used. 

The USGS data came from a variety of networks and projects and were 
collected for a variety of purposes. According to officials at the Geologi- 
cal Survey, much of the data contained in the data base were collected 
by USGS in response to perceived pollution problems. Therefore, our find- 
ings very likely underestimate the percentage of groundwater that could 
be degraded in the nation as a whole if drinking water standards were 
used as groundwater standards. The implications of this for our conclu- 
sions are discussed in appendix IV. 
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We restricted our analysis to data collected between January 1, 1976, 
and December 31,1987. USGS had groundwater quality data for 43 of the 
54 drinking water substances, and we limited our analysis to 42.? We 
found that one or more of them had been measured at 23,021 wells over 
the 12-year period. 

In some geographical areas, there is a heavy clustering of sampled wells 
(typically because the USGS engaged in a detailed study related to known 
or suspected contamination). To reduce the distorting effect that the 
clustering would have on our findings, we grouped together wells that 
were in close proximity. We did this by dividing the entire country into 
approximately 3.6 million one-square-mile cells. Using latitude and lon- 
gitude readings to demarcate its location, we assigned each of the 23,021 
sampled wells to its appropriate cell. The cell was our unit of analysis. 
We found 12,072 cells in the United States in which one or more wells 
had measurements for one or more of the 42 substancesP We used the 
most recent measurement for each substance from all sites in the cell. 

As would be expected, the data we analyzed are not uniformly distrib- 
uted by geographical location. There were no sites in two states, Ver- 
mont and West Virginia, yet we found 3,764 cells with wells in South 
Dakota. In addition to this variation in geographical location, we found a 
large degree of variation in the number of cells in which the 42 sub- 
stances were measured. For example, whereas several metals were mea- 
sured in more than 5,000 cells, aldicarb was measured in only four cells. 
Also, the number of substances measured in each cell varied. Between 
one and six substances were measured in about 62 percent of the cells. 
Fifteen or more substances were measured in approximately 2,000 of 
the 12,072 cells. 

We analyzed the data by writing computer programs to compare each 
measurement for each of the 42 substances against its MCL and MCLG. For 

“Turbidity is one of the drinking water standards set by EPA. However, we did not include turbidity 
as one of the standards we examined since it can be an artifact caused by the water testing process 
rather than a true indicator of groundwater contamination. As a result, our analysis was of 42, not 43 
measures 

“Although approximately 9,000 cells had only one well, several cells had a large number of wells. We 
found one cell on Cape Cod with 114 wells. 
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those 13 substances that EPA has identified as causing cancer, we com- 
pared each measurement to the level associated with a one-in-one-mil- 
lion risk of cancer.4 We provide information on the number and 
percentage of cells that could be potentially degraded should drinking 
water standards be adopted as groundwater protection standards. In 
addition, we present detailed information in appendix IV on the number 
and percentage of cells at which contamination concentration levels 
exceeded (were greater than) the drinking water standards (see tables 
IV.2, IV.3 and IV.4). 

Comparison With For the final evaluation question, we examined the 54 contaminants for 

Guidelines for Other Uses which standards have been issued or anticipated. We compared EPA 

of Groundwater drinking water standards with consensus documents published sepa- 
rately by EPA and the National Academy of Sciences. These documents 
give maximum recommended contaminant levels for groundwater that is 
to be used by aquatic life and for irrigation and livestock watering. 
There were recommended aquatic life guidelines for 29 of the 54 drink- 
ing water substances. There were 10 guidelines for livestock watering 
and eight for irrigation. We compared these recommended levels to EPA'S 
maximum contaminant levels. We also used the USGS groundwater data 
base to examine how often the “cells” exceeded either the aquatic life 
guidelines or the MCLS. When there was no aquatic life guideline or the 
MCL was more stringent than the aquatic life guideline, the measured cell 
value was compared to the MCL. Otherwise, the measured value was 
compared to the guideline. 

Our review was conducted in accordance with generally accepted gov- 
ernment auditing standards. 

40nly 13 of the 43 contaminants had MCLGs different from their MCLs. These 13 were also the only 
contaminants that WA has identified as carcinogens and for which the agency has estimated the 
concentration associated with a 10” cancer risk. 
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Our first evaluation question is: “Are states continuing to rely on EP.4 
drinking water standards when setting numeric groundwater stan- 
dards?” The findings from a questionnaire we administered to the 25 
states that have numeric groundwater standards are detailed below. 

Background In our report (GAO/PEMD~&S) based on interviews conducted in fall 1986, 
we found that 26 states had numeric groundwater standards. In addi- 
tion, we found that states relied heavily on EPA drinking water stan- 
dards when setting groundwater standards. In summer 1987, EPA issued 
drinking water standards for eight volatile organic compounds (vocs). 
The following spring, we revisited 25 of these states to determine 
whether their reliance on EPA drinking water standards as a basis for 
groundwater standards had continued, both in general and for the vocs 
in particular.] 

Findings Drinking is viewed by the state respondents as the most important use 
of groundwater. Nineteen of 20 respondents indicated that drinking 
water considerations greatly influenced the level at which they set 
groundwater standards. 

Twenty-four of the 25 states either had groundwater standards for one 
or more of the vocs prior to EPA’S issuance of standards or have adopted 
or plan to adopt standards for one or more of the WCS as a result of 
EPA’s actions. 

State reliance on EPA drinking water standards for groundwater protec- 
tion continues. Twenty states (80 percent) either have adopted EPA’S voc 
drinking water standards as groundwater protection standards or say 
that if they revise existing standards or issue new ones, they will use 
EpA maximum contaminant levels or McL goals. 

EPA maximum contaminant levels provide a baseline in terms of protec- 
tion. Of the 23 states that could characterize their current or expected 
groundwater standards for the vocs, only one (New Mexico) had the 
majority of its standards set at a level less stringent than the MCI,. The 
New Mexico standards were established prior to EPA’S issuance of drink- 
ing water standards for the WCS. The respondent indicated that any 
revisions to its standards would probably be based on EPA standards. 

‘As noted on p. 4, we did not include Texas in this particular evaluation. 
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For the volatile organic compounds, the states we surveyed have relied 
or plan to rely on MCIS, not MCLGS (see tables II. 1 and 11.2). 

Table 11.1: Current or Expected Levels of State VOC Standards For Selected Substance3 
State Benzene Carbon tetrachloride 
Alaska MCL MCL 

Arizona MCL MCL 

Para-dichlorobenzeneb 
MCL/MCLG 

MCL/MCLG 

California 

Colorado 
Florida 

Georaia 

Idaho 

MCL 

MCL 

Other(M) 

MCL 

None 

MCL 

MCL 

Other(M) 

MCL 
None 

MCL/MCLG 

MCL/MCLG 

None 

MCLIMCLG 
I 

None 
lllrnoisd 

Maine 

Marvland 
MCL MCL MCL/MCLG 
MCL MCL MCLIMCLG 

Massachusetts 
I 

MCL MCL MCLIMCLG 
Mrnnesotad 

Missouri 

Montana 

Nebraska 
New Hampshire 

New Jersey 
New Mexico 

New York 
North Carolina 

Oklahoma 

South Carolina 
Vrrginra’ 

Wisconsin 

Wyoming 

Other(L) 

Other(M) 

Other(L) 

MCL 

Other(M) 

Other (M) 

MCL 

Other (M) 

MCL 

MCL 

MCL/MCLG 
Other(M) 

MCL 

Other(M) 

Other(M) 

MCL 

MCL 

Other (L) 

MCL 

MCLC 

Other(M) 

None 

MCL/MCLG 

MCL/MCLG 

MCL/MCLG 

Other(M) 

MCL 

MCL/MCLG 
None 

None 

Other(M) 

None 

Other(M) 
Other(M) ~ 
None 

MCL/MCLG 

MCL/MCLG 

Other (L) _ I 
None 
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1,2-dichloroethane 1 ,l -dichloroethvleneb 1 .l.l -trichloroethaneb Trichloroethvlene Vinyl chloride 
WCL MCL/MCLG MCL/MCLG MCL MCL 

VCL MCL/MCLG MCL/MCLG MCL MCL 

VCL MCL/MCLG MCL/MCLG MCL MCL 

VlCL MCL/MCLG MCL/MCLG MCL MCL 

Xher (M) 

ACL 
done 

None 

MCL/MCLG 
None 

MCL/MCLGC 

MCL/MCLG 
None 

Other(M) 

MCL 

MCLG 

Other (M) 

MCL 
None 

ACL 

ACL 

ACL 

Xher (M) 

ICL 

ICL 

ICL 

ICL 
Ither (M) 

Ither (L) 
Ither (M) 

Ither (M) 

Xher (M) 

MCL/MCLG 

MCL/MCLG 

MCL/MCLG 

MCL/MCLG 

MCL;MCLG 

MCL/MCLG 

MCL/MCLG 
Other (M) 

MCL 

MCL 

Other (M) 

Other(M) 

MCL 

MCL 

MCL 
Other(M) 

MCL 

MCL 

MCL 

MCL 

ICL/tiCLG 
Ither (M) 

lone 

Other(M) 

MCL/MiLG 

Other(M) 

IMCLG 

MCL/MCLG 

Other(M) 

MCL/MCLG 

MCL/MCLG 

Other (M) 

MCL/MCLG 

MCL/MCiG 

MCL;MCLG 

MCL/MCLG 

MCL/MCLG 
Other (Ml 

Other(M) 

MCL/MCLG 

Other(M) 

MCL/MCLG 

Other(M) 

Other (L) 

MCL, 
Other(M) 

None 
MCL/MCLG 
None 

MCL 

Other (L) 

MCL/MCLG 

Other (M) 

Other (Ml 

Other(M) 

MCL 

MCL 

MCL 

MCL 
Other (L) 

Other (Ml 

, I 

Other(L) 

Other(M) 

MCL 

Other (Ml 

MCL/MCLG 

Other (Ml 1 I 
None 

aOther (M) = more stnngent than MCL; Other(L) = less stnngent than MCL 

‘For this substance, the MCL is equal to the MCLG 

‘This standard IS equal to the MCL or the MCLG by coincidence 

dllllnols and Minnesota have not yet decided at what levels their standards will be set 

%ginta has not yet decided whether to adopt MCLs, MCLGs. or some combination 
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Table 11.2: Number of States With 
Groundwater Standards for Volatile Substance MCL MCLG Other (M)b Other (L)b None 
Organic Compounds’ Benzene 13 0 6 2 1 

Carbon tetrachloride 13” 0 5 1 3 

Para-dichlorobenzene 12 d 3 1 6 

1,2-dichloroethane 12 0 7 1 2 

1 ,l -dichloroethylene 14 d 5 0 3 

1 ,l , 1 -tricholoroethane 15” d 5 0 2 

Trichloroethvlene 12 1 7 2 0 
Vinyl chloride 13” 0 5 2 2 

Winois, Mrnnesota. and Vrrginia are not included in thus table because their plans at the time of the 
Interview were uncertarn. 

bOther (M) = more stringent than MCL; Other (L) = less stringent than MCL 

‘One of these cases IS equal to the MCL by corncidence 

dThe MCL and MCLG are equal for thus substance 

eOne of these cases IS equal to the MCL and MCLG by coincidence 

Of the 10 states (Arizona, Colorado, Georgia, Idaho, Maryland, Mas- 
sachussetts, Missouri, Nebraska, New Hampshire, Wyoming) that have 
set groundwater standards for one or more of the vocs since EPA issued 
its drinking water standards, only Idaho has adopted an MCLG (for one 
substance) when the MCL and MCLG were not equal. The other nine have 
used MCLS. Seven (Arizona, Colorado, Georgia, Maryland, Nebraska, New 
Hampshire, Wyoming) have used MCLS for all the vocs they regulated. 

Four states anticipate that they will set groundwater standards for the 
vocs. Three of them (California, Montana, South Carolina) expect to set 
their standards at the MCL level for all eight substances. The fourth state 
(Virginia) has not yet decided whether to adopt MCI& MCLGS, or some 
combination. 

Three other states are less certain of their future actions. Two of these 
(Alaska, Maine) indicated that if they do adopt voc standards, they will 
most likely be set at the MCL level. The third state (Minnesota) does not 
expect to issue standards based on the MCLS and is uncertain if it will use 
the MCLG. 

The other eight states (Florida, Illinois, New Jersey, New Mexico, New 
York, North Carolina, Oklahoma, Wisconsin) had or were in the process 
of establishing groundwater standards for some or all of the vocs when 
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WA set its drinking water standards. Four of these states (Florida, Illi- 
nois, New Mexico, Wisconsin) expect to use the EPA drinking water stan- 
dards should they adopt new, or revise existing, voc groundwater 
standards. 

States will continue to rely on EPA drinking water standards in the 
future. Twenty-four of 26 state respondents said that if EPA promulgates 
additional drinking water standards, then their states will most likely 
issue groundwater standards for previously unregulated contaminants 
or will revise existing standards for those substances already regulated. 
Thirteen of the 24 states will probably set standards at the EPA level 
(MCL or MCLG). The other 11 states would not necessarily set their 
groundwater standards at the MCL or MCLG. 

kmmaxy and 
‘lonclusions 

The 25 states that had established numeric groundwater standards as of 
fall 1986 have continued to rely heavily on EPA drinking water stan- 
dards when setting additional groundwater standards. With EPA'S issu- 
ance of MCLS and MCLGS for eight volatile organic compounds last spring, 
states were, for the first time, able to choose between using a purely 
health-based criterion (MCLG) and a feasibility-dependent criterion (MCL) 
when setting groundwater standards. When presented with this choice, 
states have based their groundwater standards on MCLS. The implication 
of this, along with the respondents’ contention that their states will con- 
tinue to rely on EPA drinking water standards, is that the states’ depen- 
dence on MCI2 for setting groundwater standards will continue. 
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Our second evaluation question was: “How are existing numeric ground- 
water standards used in state groundwater protection programs?” The 
findings from our survey of the 25 states that have numeric ground- 
water standards are detailed below. 

Findings Among the 25 states, groundwater protection has been considered to at 
least a moderate extent (on average) in eight of 15 activities in which 
protection could be a factor in decision-making (see figure 111.1). 

Figure 111.1: Extent Groundwater Protection Is Considered in 15 Activities 

source- 
Orienled 
Control 

Acbvities 

To Llttb or To Soma To. Moderate To a Great 
NO Extent 

TO I Very 
Extmt Exlent Extent Gnrt Extnnt 

(1) (2) (3) (4) (5) 

Licensing or permitting 
surface discharges (25) 

Sstting effluent limitsl(25) 

Establishing dlSCharQe zoneS 
through p&orman& 
standards (22) 

Requiring designs for waste 
disposal facilities (25) 

Requiring designs for bulk- 
storage facilities (25) 

Developing best- 

. 

. 

. 

. 

. 

management practices to 
control diffuse pollution (25) 

. 

Licensing well-drillers (23) . 

Controlling the siting and 
Regulating 

3 
installing of wells (24) . 

Groundwater 
USN6 

Requiring well-withdrawal 
and use permits (23) 

. 

Requiring adherence to 
aquifer recharge standards . 
(21) 

Zoning (20) 

Reguleting site developmenl 
and construction (22) 

Acquiring property (22) 

Transferring development 
rights (19) 

. 

. 

. 

. 

n Remedial 
Response 

Containing or cleanmg up 
hazardous-waste sites (25) . 

Note: Dots represent the average response from the state respondents. The numbers In parentheses 
lndlcate the number of responses for that actwity 
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For each of the eight activities, we calculated the average use of stan- 
dards by those states that considered groundwater protection to at least 
a moderate extent. Groundwater standards were used to a moderate or 
greater extent in five of the eight activities (see figure 111.2). 

4gure 111.2: Extent Groundwater Standards Are Used in Eight Activities 

To Llttk or To Some 
Nc Eatont Extent 

(1) (2) 

TO a Mcdwet. To I amt To l Vuy 
Extant Extant &eat Extant 

(3) (4) (5) 

Licensing or permfttlng 
surface discharger (15) 

Setting etfluent limits: (17) 

Eatabllahing discharge zones 
through performance 
standards 1’1 

. 

. 

Requiring designs for waste 
diapoaal facilities (24) 

Requiring designs for bulk- 
alorage faclfffies (19) 

Oevelcplng best- 
marugement practices to 
contrcl diffuee pollution (*) 

l 

. 

Licensing we&drillers (13) 

Controlling the siting and 
inatafling of wells (19) 

Requiring well-withdrawal 
and use permlts I’) 

Requiring adherence to 
l quffer recharge standards 
(15) 

. 

. 

. 

Zoning (‘) 

Regulating site development 
and oonatruction (‘) 

Acquirh3 ProwW (9 
Transferring development 
rights (‘) 

Containing or cleaning up 
hazardous-waate sites (25) . 

Nole’ nesuirs are atspiayea ror tne elgnr actrvtties In which groundwater protection was considered to at 
least a moderate extent. Actlvitles marked with an astensk did not meet this criterion. Dots represent 
the average response from the state respondents The numbers in parentheses Indicate the number of 
responses for that activity 
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Twenty of the 25 states have used standards to estimate the impact of 
proposed activities on groundwater quality. This predictive application 
of standards is shown in table III. 1. Some states used formal analytical 
techniques to assess alternatives; others, less formal. Also shown in 
table III.1 are the 17 states that have used standards as part of monitor- 
ing requirements to assess the impact of regulated actions on ground- 
water quality. Where they have identified violations of groundwater 
standards, states have responded by shutting down operations, restrict- 
ing operations, monitoring for further violations, or cleaning up contam- 
inated aquifers (see table 111.2). 

Table 111.1: Application of Groundwater 
Standards 

State’ 
Predictive 

Formal Less formal Monitorina 
Alaska . . . 

Arizona . . . 

California 

Colorado 

. . . 

. . . 

Florida . 

Georgia . 

Idaho 
Illinois 

. . 

. . . 

Maine . 

Maryland . . 

Massachusetts 
Minnesota 

. . . 

. . . 

Missouri . 

Montana . 

Nebraska 

New Hampshire 

. . 

. 

New Jersey . 

New Mexico . . 

New York . 

North Carolina . . . 

Oklahoma . . . 

South Carolina . 

Virginia . 

Wisconsin . . . 

Total 12 19 17 

‘States with empty cells drd not use the standard. Of the 2.5 states, Wyomrng did not provtde informa- 
tion in this area. 
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Table 111.2: Responses to Violations of 
Groundwater Standards Shut down Restrict Monitor Clean 

State’ operation operation operation aquifer 
Alaska . . . . 

Arizona . . . . 

Colorado . . . . 

Florida . . . . 

Georgia . . . 

Idaho . . 

Illinois . . . . 

Maine . . 

Maryland . . . . 

Massachusetts . . . . 

Minnesota . . . 

Missouri . . . 

Montana . . . . 

Nebraska . . . 

New Hampshire . . 

New Jersey . . . . 

New Mexico . . . . 

New York . . . . 

North Carolina . . 

South Carolina . . . . 

Virginia . . . . 

Wisconsin . . . . 

Wyoming . . . 

Total 15 20 23 21 

%alifornia and Oklahoma were not asked to provide informatlon In this area because they do not have 
statewlde groundwater standards for any of the 22 substances with primary drinking water standards. 

Sunmary Within their regulatory programs, 25 states have used standards in sev- 
eral activities where groundwater contamination needs to be considered. 
They used the standards to estimate the impact of proposed activities on 
groundwater quality, to monitor groundwater quality, and to perform 
investigatory and remedial activities. 
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Our third evaluation question was: “What is the potential for ground- 
water quality degradation if drinking water standards are used as 
groundwater protection standards ?” Detailed findings for this question 
are presented below. 

Background The question we examined should not be construed to imply that EPA or 
the states depend solely upon ambient standards to control groundwater 
contamination. In fact, EPA and the states have provisions for other reg- 
ulatory mechanisms, such as source controls, to manage contamination 
of groundwater resources. These programs are aimed at limiting migra- 
tion of contamination from specific pollution sources into the environ- 
ment. However, because of the inherent nature of standards as limiting 
values and the imperfect protection afforded by source controls, there is 
a potential for allowing degradation to occur to the standards’ levels 
under an approach employing ambient standards and source controls. 

EPA has issued, or anticipates issuing in the near future, drinking water 
standards for 54 substances (see table IV.l).l As noted, the U.S. Geologi- 
cal Survey’s water data base (WATSIORE) contains data on 43 of those 
substances at wells throughout the United States.2 A map of the United 
States, with a total area of more than 3.6 million square miles, can be 
thought of as a grid of square-mile cells. Wells contained in WATSTORE 
that have measurements for one or more of these substances exist in 
12,072 of those cells (see figure IV.1). 

We analyzed the USGS data by creating a separate data set of the most 
recent measurement of each substance in each cell. We then wrote com- 
puter programs to compare each measurement for each of the 42 sub- 
stances against three values: its MCL, its MCLG, and the level associated 
with a one-m-one-million risk of cancer (for those 13 substances that EPA 
has identified as causing cancer). Our findings are reported as the per- 
centage of cells meeting the applicable guideline values for all sub- 
stances measured. 

‘EPA’s practice has been to set MCLs and MCI&s at the same level except when the MCLG has been 
set at zero. 

“Turbidity is one of the drinking water standards set by EPA. However, we did not include turbidity 
as one of the standards we examined since it can be an artifact caused by the water testing process 
rather than a true indicator of groundwater contamination. As a result, our analysis was of 42, not 43 
measures. 
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Table IV.l: EPA Drinking Water Standards Set and Anticipated” 
Current Anticipated One-in-one- 

Substance Current MCL Anticipated MCL MCLG MCLG million cancer risk 
Inorganics 
Arsenic” 

Asbestos 

Bariumb 
Cadmiumb 

ChromiumO 

CopperO 
Fluoride” 

Lead bd 
Mercuryb 

Nitrateb 

Seleniumb 

Silverbd 

50.0 30.00 0 0.0022 

7.00” 7.0” 

1 ,oQo.o 4,700.oo 4,700.o 

10.0 5.00 5.0 
50.0 12osrO 120.0 

1,300.OO 1,300.o 
4,000.0 4,000 

50.0 
2.0 4.00 4.0 

1 o,ooo.o 1 o,ooo.oo 10,000.0 
10.0 45.00 45.0 

50.0 

Pesticides 
AlachlorO 

Aldicarbb 

Atrazineb 

Carbofurar? 
Chlordaneb 

Dibromochloroprooane 

2.00 0 0.5000 
9.00 9.0 
3.00 3.0 

40.00 40.0 
2.00 0 0.0270 
0.20 0 0.0250 

2,4-DD 100.0 70.00 70.0 
1 ,2-drchloropropraneb 5.00 0 0.5200 
Endrinbd 0.2 
Ethylene dibromide 0.05 0 0.0004 
Heptachlorb 0.40 0 0.0760 
Heptachlor epoxideb 0.20 0 0.0380 
Lindaneb 4.0 0.20 0.2 0.0260 
Methoxychlorb 100.0 300.00 300.0 
Pentachlorophenolb 200 .oo 200.0 
Toxaphene” 5.0 5.00 0 0.0300 
2.4.5.TPb 10.0 50.00 50.0 

(continued) 
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Substance 
Other organics 
Acrylamide 

Benzeneb 

Carbon tetrachlorideb 

Ortho-dichlorobenzeneb 

Para-dichlorobenzeneb 

1 ,2-dichloroethaneb 
1 ,l -dichloroethyleneb 

Cis-1,2-dichloroethylene 

Trans-1.2-dichloroethvlene 

Anticipated One-in-one- 
Current MCL Anticipated MCL MCLG million cancer risk 

0.60 0 0.0100 

5.0 0 1.3000 

5.0 0 0.2700 

600.00 600.0 

75.0 75 

5.0 0 0.3800 
7.0 7 

70.00 70.0 

70.00 70.0 

Epichlorohydrin 2.00 0 3.5400 
Ethylbenzeneb 700.00 700.0 

Monochlorobenzeneb 300.00 300.0 

PCBsb 0.70 0 0.0050 

Styreneb 

Coliform bacteriab 

Tolueneb 

1 ,l ,l -trichloroethaneb 

Trichloroethyleneb 

Vinyl chlorideb 

Xyleneb 

Radionucliies and others 
AIDha Darticle 

l/l00 ml 

100.00 100.0 

2,oOo.OO 2,000.0 

200.0 200 

5.0 0 2.6000 

2.0 0 0.0150 

12,000.00 12,000.0 

15 DCi/l 

Beta particle 4 mrem/yr 

Radium 226 and 228 5 DCi/l 

Total trihalomethanes 100 

Turbidity l-5TU 

Standards are expressed In micrograms per ltter except where noted. 

bThis substance formed part of our analysis of groundwater quality 

%tandard expressed In millions of fibers of at least 10 micrometers in length per ltter 

dEPA has not issued an MCLG for this substance 
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Figure IV.l: Distribution of Wells Used in This Study 
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The number of cells differs among the three analyses because of restric- 
tions placed on the data by the collecting agency. That is, some data 
have a “remark code” associated with them. One type of remark signi- 
fies that the actual concentration may have been lower than the value 
that was stored (that we used in our analyses). When this was the case 
and the stored value was higher than the guideline against which it was 
being compared, we excluded that particular observation from our anal- 
ysis As a result, at different guideline levels (MCL, MCLG, and one-in-one- 
million cancer risk), different numbers of cells count as measuring one 
or more contaminants. 

Our findings about how groundwater compares to drinking water stan- 
dards are qualified by the nonrandom distribution of cells with sites 
sampled. Although we cannot generalize from our sample of cells 
(12,072) to the universe of all possible cells (3.6 million), we base our 
conclusions on a large and varied sample. According to officials at the 
Geological Survey, much of the data contained in the WATS-TORE data base 
were collected in response to perceived pollution problems. Therefore, 
the contaminant levels in the USGS wells will tend to be high and our 
findings will very likely underestimate the percentage of groundwater 
that could be degraded in the nation as a whole if pollution levels were 
allowed to increase to the level of the drinking water standards. 

Findings 

Maximum Contaminant 
Levels 

We found that about 91.8 percent of cells with stations do not exceed 
EPA maximum contaminant levels for any contaminant measured. (Not 
all contaminants are measured at every station.)3 

As shown in table IV.2, in 988 cells (8.2 percent) at least one MCL was 
exceeded. Of these, a single MCL was exceeded in 861 cells (7.1 percent), 
two were exceeded in 92 cells (0.8 percent), and between three and eight 
were exceeded in 35 cells (0.3 percent). 

3Approximately 41 percent of the 12,072 cells with measurements are in South Dakota and Illinois. 
To determine the extent to which these two states affect the overall national totals, we also con- 
ducted an analysis that excluded them. We found that excluding these two states from the analysis 
changed the result from 92 to 89 percent. 
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Table IV.2: Cells Exceeding Maximum 
Contaminant Levels Number of substances Number of guidelines exceeded Total 

measured 0 1 2 3 4 5 6 6 cells 
1 3,091 221 0 0 0 0 0 0 3,312 
2 725 66 3 0 0 0 0 0 794 

3 236 17 0 0 0 0 0 0 253 
4 8917 0 0 0 0 0 0 106 

5 216 21 4 0 0 0 0 0 241 

6 2,679 77 9 3 0 0 0 0 2,768 
7 223 28 6 1 3 1 0 0 262 

8 291 17 12 1 0 0 0 0 321 

9 366 57 9 2 3 1 0 0 438 

IO 738 62 4 0 0 0 0 0 804 

11 262 19 4 0 0 1 0 0 -- 286 

12 7316 3 1 0 0 0 0 93 

13 106 13 3 0 0 0 0 0 122 
14 152 12 1 0 1 1 1 0 168 

15 133 15 1 0 0 0 0 0 149 

16 57 6 10 0 0 0 0 84 
17 65 9 3 10 0 0 0 78 
18 61 5 10 0 0 0 0 67 
19 789 85 5 1 0 0 0 0 880 

171 14 1 0 2 0 0 0 188 
21 27 14 2 0 0 0 0 0 43 
22 31 
23 90 9 1 0 0 0 0 0 100 

3 2 0 0 0 0 0 36 

24 22 2 2 10 0 0 0 27 
25 22 10 0 0 0 0 0 23 
26 24 6 10 0 0 0 0 31 
27 46 8 11 0 0 0 0 56 

28 55 5 0 0 0 0 0 0 60 

29 68 6 9 0 0 0 0 0 83 

30 114 14 0 6 0 0 0 0 134 

31 I6 4 2 0 0 0 0 1 23 
32 6 0 0 0 10 0 0 7 
33 22 6 0 0 0 0 0 0 28 
34 6 2 0 10 0 0 0 9 
35 8 3 10 0 0 0 0 12 
36 3 0 10 0 0 0 0 4 
37 11 0 0 0 0 n n 7 

Total 11,064 661 92 19 10 4 1 1 12,072 

Page 33 GAO/PEMD-Bl Groundwater Protection 



Appendix TV 
Potential Degradation of Groundwater 

MCLS for inorganic compounds were exceeded in 850 cells, MCLS for pesti- 
cides were exceeded in 22 cells, and MCLS for nonpesticidal organic com- 
pounds were exceeded in 135 cells. Six of 15 pesticides measured never 
exceeded the MCL level, while six others exceeded MCL levels in only one 
or two cells (see table IV.3). 

Table IV.3: Cells With One or More Sites 
Exceeding MCLs and MCLGs 

Substance 
Total MCLS MCLGs 

cells0 Number Percent Number Percent 
Inorganics and others 
Arsenicb 
Coliform bacteria 

Barium 

5,980 143 2.4 2,720 99.3 
1,606 235 14.6 235 14.6 

5.110 17 0.3 17 0.3 
Cadmium 3,232 162 5.0 162 5.0 
Chromium 5,889 42 0.7 42 0.7 
Copper 6,076 12 0.2 12 0.2 
Fluoride 1.588 5 0.3 5 0.3 
Lead 3,494 152 4.4 152 4.4 
Mercury 3,343 14 0.4 14 0.4 
Nitrate 3,838 156 4.1 156 4.1 
Selenium 5.439 29 0.5 29 0.5 
Silver 4,980 7 0.1 7 0.1 
One or more 10,266 850 8.3 3,206 31.3 
Pesticides 
Alachlorb 414 2 0.5 19 67.9 
Aldicarb 4 0 0 0 0 
Atrazine 942 4 0.4 4 0.4 
Carbofuran 41 0 0 0 0 
Chlordaneb 1,243 2 0.2 21 53 
2,4-D 1,220 0 0 0 0 
1 ,2-dichloropropaneb 1,533 3 0.2 32 82 1 
Endrin 1.494 0 0 0 0 
Heptachlorb 1,358 1 0.1 16 4.6 
Heptachlor epoxideb 1,360 1 0.1 15 4.4 
Lindane 1,489 2 0.1 2 0.1 
Methoxychlor 1,147 0 0 0 0 
Pentachlorophenol 298 1 0.3 1 0.3 
Toxapheneb 1,311 9 0.6 

2,4,5-TP 1,486 0 0 
One or more 2,930 22 0.8 

11 2.6 

0 0 

83 3.9 
(continued) 
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Substance 
Total MCLS MCLGs 

cells8 Number Percent Number Percent 
Nonpesticidal organics 
Benzeneb 
Carbon tetrachlorideb 

2,651 34 1.3 97 95.1 
2.588 6 0.2 26 78.8 

Ortho-dichlorobenzene 887 0 0 0 0 
Para-dichlorobenzene 826 0 0 0 0 
1 ,2-dichloroethaneb 2,558 13 0.5 70 92.1 
1.1 -dichloroethvlene 2.480 5 0.2 5 0.2 
Ethvlbenzene 2,514 1 0 1 0 
Monochlorobenzene 2,441 3 0.1 3 0.1 
PCBsb 1,266 2 0.2 7 1.8 
Stvrene 460 0 0 0 0 
Toluene 2,650 2 0.1 2 0.1 
1 ,l ,I-trichloroethane 2,600 7 0.3 7 0.3 
Trichloroethyleneb 2,582 85 3.3 202 96.7 
Vinvl chlorideb 565 16 2.8 26 76.5 

I 

Xylene 307 0 0 0 0 
One or more 3,335 135 4.0 307 9.9 

aThe number of cells with one or more sates at whrch the substance was measured. Due to restrictrons 
placed on the data, the actual number of cells that were rncluded rn our analysrs may be different This 
effect IS particularly stgnificant in our analysts of MCLGs for those substances that have, or are anticr- 
pated to have, an MCLG of zero 

bFor these substances, the actual (or anticipated) MCLG is (or it is anticipated will be set) equal to zero 
For all other substances the MCLG IS (or it IS anticrpated will be set) equal to the MCL. 

One or more MCLS currently in force are exceeded in 926 cells. This com- 
pares with 988 cells in which one or more MCLs would be exceeded once 
EPA completes the next phase of its drinking water standards rule-mak- 
ing. This rough equivalence, in spite of the presence of 17 additional 
substances (for which monitoring data were available), is due to the fact 
that very few cells exceed anticipated MCLS for any of the substances 
that EPA is newly regulating (see table IV.4). 
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Table IV.4: Ceils With One or More Sites 
Exceeding MCLs for Current and 
Anticipated Standards 

Substance 

Exceeds Current 
Total MCLS 

Exceed;$Lcipated 

cells0 Number Percent Number Percent 
lnorganics and others 
Arsenic 
Coliform bacteria 

Barium 

Cadmium 

Chromium 

Copper 
Fluoride 

5,980 74 1.2 143 2.4 
1,606 235 14.6 

5,110 63 1.2 17 0.3 

3,232 66 2.0 162 5.0 

5,889 80 1 .4 42 0.7 

6,076 12 0.2 

1,588 5 0.3 

Lead 3,494 152 4.4 

Mercury 3,343 18 0.5 14 0.4 

Nitrate 3,838 156 4.1 156 4.1 

Selenium 5,439 74 1.4 29 0.5 

Silver 
Pesticides 
Alachlor 

Aldicarb 

Atrazrne 

Carbofuran 
Chlordane 

2,4-D 

1,2-dichloropropane 
Endrin 

Heptachlor 

Heptachlor epoxide 
Lindane 

Methoxychlor 

Pentachlorophenol 

Toxaphene 

2,4,5-TP 

4,980 

414 

4 

942 

41 

1,243 

1,220 

1,533 
1,494 

1,358 

1,360 
1,489 

1,147 
298 

1,311 

1,486 

7 0.1 

0 0 

0 0 

0 0 

0 0 

9 0.6 

0 0 

2 0.5 

0 0 

4 0.4 

0 0 
2 0.2 

0 0 

3 0.2 

1 0.1 

1 01 
2 0.1 

0 0 

1 0.3 

9 0.6 

0 0 
(continued) 
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Substance 

Exceeds Current 
Total MCLS 

Exceedh;;cipated 

ceW Number Percent Number Percent 
Nonpesticidal organics 
Benzene 2.651 34 1.3 

Carbon tetrachloride 2,588 6 0.2 

Ortho-dichlorobenzene 887 0 0 

Para-dichlorobenzene 826 0 0 

1,2-dichloroethane 2,558 13 0.5 

1,l -dichloroethvlene 2,480 5 0.2 

Ethylbenzene 2,514 1 0 

Monochlorobenzene 2,441 3 0.1 

PCBs 1,266 2 0.2 

Stvrene 460 0 0 

Toluene 2,650 2 01 

1 ,l ,l -trichloroethane 2,600 7 0.3 

Tnchloroethylene 2,582 85 3.3 

Vmvl chloride 565 16 2.8 

Xvlene 307 0 0 

aThe number of cells with one or more sites at which the substance was measured Due to restrictlons 
placed on the data, the actual number of cells that were included in our analysis may be different. 

Maximum Contaminant 
Level Goals 

In 71 percent of the cells, concentrations did not exceed the MCLG for any 
substance measured.4 The measured concentration of most pesticides 
usually met even the MCLG. Six of the 15 pesticides measured are antici- 
pated to have MCLGS of zero. Eighty-three cells (3.9 percent of those cells 
with readings for at least one pesticide) exceeded an MCI& for one or 
more of the 15 pesticides (see table IV.4). 

One-In-One-Million Cancer In 42.5 percent of the 5,114 cells in which an analysis of the measure- 

Risk ment was possible, the contamination level was less than that associated 
with a one-in-one-million cancer risk for all of the 13 cancer-causing sub- 
stances. This compares to 96.4 percent of 7,973 cells that met MCLS and 
9.1 percent of 3,323 cells that met MCLGS for one or more of the 13 
substances. 

4An MCLG could not be assigned for 3 of the 42 substances, and in these cases we employed the MCL. 
Restricting our analysis to the 39 would change the findings from 71 .O to 71.3 percent. For 13 of the 
42 substances, the MCLG is (or it is anticipated by EPA that it will be) set equal to zero. For all other 
substances, the MCLG is (or it is anticipated will be) set equal to the MCL. Arsenic is one of the 
substances that, baaed on information from EPA, we assigned an MCLG of zero. It also was measured 
in nearly half the cells. As a result, arsenic by itself accounted for 70 percent of the 3,500 cells that 
exceeded an MCLG. 
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Summary and 
Conclusions 

Approximately 71 percent of the groundwater in our study met all 
MCLGS measured and approximately 92 percent met all MCLS measured. 
This means that if states use MCLS or MCLGs as “contamination ceilings,” 
the quality of the vast majority of the groundwater we examined could 
degrade. The fact that the WATSITIRE data base probably over-samples 
areas with pollution problems suggests that for the nation as a whole 
the potential impact of adopting these drinking water standards as 
groundwater standards could be even greater than is indicated by our 
findings. 
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Comparison of Guidelines for 
Groundwakr Uses 

Our fourth evaluation question was: “How do drinking water standards 
compare to guidelines for protecting uses of groundwater other than for 
drinking?” Our findings are presented below. 

Background Groundwater is widely used to irrigate crops and for livestock watering. 
Forty percent of crops and over 50 percent of livestock production rely 
on groundwater. Groundwater aquifers are also closely connected to riv- 
ers and lakes. EPA has estimated that groundwater is the source of 
approximately 30 percent of the nation’s surface water. 

Findings The National Academy of Sciences has published recommended accepta- 
ble levels of contamination to protect irrigated crops for eight of the 54 
substances and to protect livestock for 10 of the 54 (see table V.l). All 
of these are are metals and other inorganic compounds. In all cases, EPA 
maximum contaminant levels are at least as stringent as the guidelines 
established by NAS. 

WA has issued guidelines to protect aquatic life for 27 of the 54 drinking 
water contaminants under authority contained in section 304 of the 
Clean Water Act. The National Academy of Sciences has published rec- 
ommended guidelines for two others (lindane and 2,4,5-TP). Fifteen of 
the 27 aquatic life guidelines issued by EPA are more stringent than their 
maximum contaminant levels for drinking water as are the two addi- 
tional guidelines published by NAS (see also table V.1). 

The concentration of groundwater contaminants exceeds the more strin- 
gent of the aquatic life guidelines and MCLS in 33.1 percent of the one- 
square-mile cells in which USGS measured groundwater contamination. 
When actual groundwater contamination is compared only to MCLS (see 
table IV.2 on p. 33), just 8.2 percent of the cells show excessive 
concentrations. 
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‘: 
Table V.l: Comparison of Standards for 
Various Uses of Groundwatep Drinkin 

Substance % water MCL Aquatic life Livestock Irrigation 
lnorganics 
Arsenic 30.06 190.0000 200 100 

Asbestos 7.00c 
Barium 4,700.oo 

Cadmrum 5.00 0.6600d 50 10 

Chromium 120.00 1 I .OOOOd 1,000 100 

Copper 1,300.00 6 .5000d 500 200 

Fluoride 4,ooo.oo 2,000 1,000 

Lead 50.00 1.3000d 100 5,000 

Mercury 4.00 0.0120d 10 

Nitrate 1 o,ooo.oo 100,000 

Selenium 45.00 35 .OOOOd 50 20 

Silver 50.00 1.2000d 

Pesticides 
Alachlor 2.00 

Aldicarb 9.00 

Atrazine 3 00 

Carbofuran 40.00 

Chlordane 2.00 0.0043d 

Dibromochloropropane 0.20 

2,4-D 70.00 365.0000 
1,2-dichloroproprane 5.00 5,700 0000 
Endrin 0.20 0.0023* 
Ethylene dibromide 0.05 

Heptachlor 0.40 

Heptachlor epoxide 0.20 

Lrndane 0.20 

Methoxychlor 300.00 
Pentachlorophenol 200.00 

Toxaphene 5.00 

2,4,5-TP 50.00 

0.0038* 

0.0100~ 

0.03OOd 
3.50004 

0.0002d 

2.0000d 

(contrnued) 
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Substance 
Other organics 
Acrylamide 

Benzene 

Carbon tetrachloride 

Ortho-dichlorobenzene 

Para-dichlorobenzene 

1,2-dichloroethane 
1,l -dichloroethylene 

Cis-I ,2-dichloroethylene 

Trans-1,2-dichloroethylene 

Epichlorohydrin 

Ethylbenzene 

Monochlorobenzene 

PCBS 

Styrene 

Toluene 

1 ,l ,I-trichloroethane 

Trichloroethylene 

Vrnyl chloride 

Xylene 

Radionuclides and others 
Alpha particle 
Coliform bacteria 

Beta partrcle 

Radium 226 and 228 
Total trihalomethanes 
Turbidity 

Drinkin 
% water MCL Aquatic life Livestock Irrigation 

0.60 

5.00 5,300.0000 

5.00 35,200.OOOO 

600.00 763.0000 

75.00 763.0000 

5.00 20,000.0000 
7.00 

70.00 

70.00 

2.00 

700.00 32,OOO.OOOO 

300.00 50.00004 

0.70 0.0140d 

100.00 

2,ooo.oo 17,500.0000 

200.00 9,400.0000 

5.00 45,ooo.oooo 

2.00 

12,000.00 

15 pCi/l 

l/100 ml 
4 mrem/yr 

5 pCi/l 5 PCI/l 5 pCi/l 
100 

l-5TU 

‘Standards are expressed tn mlcrograms per liter except where noted 

bThe MCL standards shown are a combmatlon of current and anbclpated standards The anbclpated 
standard IS used If the two differ 

‘Standard expressed in millions of fibers of at least 10 micrometers In length per Ilter. 

dMore stringent than the MCL 
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Summary and 
Conclusions 

EPA maximum contaminant levels would protect livestock watering and 
crop irrigation with an ample margin of safety. However, we found that 
for several substances, MCIS may be too high to protect aquatic life. A 
decision to apply maximum contaminant levels as groundwater stan- 
dards without allowing for greater stringency when local conditions 
warrant it (such as in areas of high groundwater recharge with low sur- 
face water dilution and ecosystems sensitive to these substances) could 
jeopardize sensitive species of aquatic life. 
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Questionnaire 

pRw I: Groundweter Standards for Volatile 
rxxc ccmpmlds 

1. m recently regulated eight volatile 
organic onpunds (WCs) as drinkiq 
water mtainants. [See table below 
fore Maxinun Contaninent Levels 
fKLs1 ard the f4aximun Oxkaninant 
Lv~l~Goals (KIGs) 
sLlbstances.] Which 
best describes -.our 

settiq ==% Kcs? (ala& QT. 

1. [ 1 

2. 1 I 

3. [ I 

We already had stardads for or 
were in the process of regulating 
one or mre of these ampxnds 
platDlmL’sactiaLooto 
guestial 3. 

We established or are in the 
pxcess of establishiq standards 
for cne or mxe of these ampunds 
esammlltof”setiaLGoto 
qlazsticm 4. 

We&fmtpieadyhmemrarewe 
in the process of establishiq 
standards for these ampunds. 
cmtiruls. 

for these 
of the 6311ouiq 
state’s position on 
stcudards for these 

EPA’S Drinking Water Standards for WS 

SUbStanCe McL(Wl) e(Wl) - 

Benzene 
Carbon tetrachloride 
para-dichlorobenwne 
1,2~ichloroethane 
1,l -dichloroethylene 
1 , 1 , 1 -trichlormthane 
R ichlomethylene 
Vinyl chloride 

2.Overthemxtycaractwo&espur 
state plm to develop sttdacds tic 
the eight volatile acgwic ampmds 
recentlyregulatedbythemas 
drinkiq water aartaninants? 
(ame am.) 

1. [ I 

2. [ 1 

3. 1 I 

4. [ 1 

5. [ 1 

6. [ 1 

Yes: t3zkimm. 

probably yes; m. 

u-in: a#eimm. 

probably lxx; m. 

No: QDlxBo9. 

&we mat amsidered the 
issue: aDtow9. 

3. If your state revises cc belop 
gmnowater Wards 6x ths UXs 
recently rqulated by EpzI, muld theee 
standards he baaed al mi’s drinking 
water standards? (Qaa sac.) 

1.I 1 

2. I I 

3.1 1 

4. [ 1 

5. 1 1 

6. [ I 

Yes: tXntims. 

Prcbbly Fs; m. 

uncertain; tYmtimE. 

FTobWy not; oolm~ 
9. 

No; Qobow9. 

Ewe mt omsidered the 
issue;~bqmmtica9. 
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4. Please deck the characterization which best axreqmds b ~LUY Fesent oc &mnsd 
grcunduwter standards tic the eight WCs.. w: If m plm to miss yarr p%mIt 
-intkmxfutare mmR!rbm!Kdalthephmareviclicn. Ifyou&mtbwe 
aplatD~aspcificUXtdw2kmm --*that-. a&&an! 
aollrr for ea& aJtmm.1 

I : : Other I I 
” #z :KL:KxG: - 

-: 
(specify) :NOStdd” 

I : : I 

“Benzene : : . 
-- I : : : . - I 

“Carbn tetrachloride : : I 
I .-:-: . - II 

“para-dichlorobenzene : _ ; I 
I : I . 
"1,2-dichlorcethane : : : : I 
I .-:-. . - I 

“1, l-dichlomethylene : : : : . 
I .-:-: .-I 

“1 ,1 ,l-trichloroethane : : : . 
I : --z-z : I 

“hichloroethylem : . 
-- I : .-” 

Vinyl cfilor ide : ” 
” : -: I 

-A L . 
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5. Which of the followiq best describes 
the reason(s) your state ti the EPA 
MCL drinking water standards as the 
basis for your WC grour&ater 
stardard? [aeck all dsBioea the 
my-1 

1. [ 

2. [ 

] The HCL reflects bl integration 
of health protection omcerns 
arid technological feasibility 
ccnsiderat ions 

] Enforciq the MCL is amsidered 
mre reasonable than the MCLG 

3. [ 1 If the MC& is demed adequate 
by EPA for drinkiq water 
purpses then it is also 
acceptable for other usf-s of 
gt-curdwater 

4. [ I Other (please specify): 

6. bhich of the fiollowiq best describes 
the reason(s) youe state d-ted the 
WA fC3.G as the basis for pur UX 
groundwster regulation:’ [M all 
&Dicss that my.1 

1. [ I TheMCKGreflectsmlybalth 
protection amsideraticms 

2. [ I The MUG is perceived as being 
mre striqent than the f4U 

3. [ I Other (please specify): 

Ifyou-=other=for~ 
-Pl--- 
mm- withs7i. 

7. wly has a will your state base its 
MC standards on guidelines cc 
information sxrces other than the 
HCL/MCL.G? 
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8. The following points are argmsnts for or against using drinking water st~&ar& as 
grwndwater standads. How inportant, if at all, were each of thm in ywr state’s 
deciding whether or mt to adopt EPA’s HCU/fCUS as its groundwater SW 
OlSJOd~fOCSdlpOlllt.) 

? I- 

04 ali 
hi 

2 
% 5 - 

1 1. Federal drinking water star&rds 1 
w may mt protect mn-drinkiq- 

: 
water designated uses of the : 
groundwater resources in our 1 

(I state. 1 
f ----: 
q 2. Groundwater standards should 
1 reflect a rPrrdagradation 
1 MileY. E 
- ------- ‘It--- 
y 3. In our state, using drinking 1 
1 water standads as grouMwater 1 

: 
standards assures r-cm 1 
degrsdation of groundwater. w 

F- --w-m- -t--. 
14. Drinking is themst inprtmt ( 
1 use of the gmum%ater 1 
Y resources of cur state. 1 

---- 
;5.er than having a single set 

-*--‘“- 

1 of Stan&r& for groundwater : 

: 
amtminants, it Wd k mxe 1 
sensible for our state to have 

‘I different sets of standam for : 

: 
different designated uses of 1 
groundwater. 1 

--- -------LB,-- 

- 

- 

4 
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9. If the m pranulgates additional 
drinking water standards mnd the 
eight volatile aganic olppo~~3s 
discussed Me, c3rich of the following 
actions tid your state likely take? 
(ordr am.1 

1. [ 1 Probably issue grom3water 
stamlards 6or all ac smt of 
the shances, abptiq the 
BPA drinking wter MU as the 
state gmndwatet- sG&rd. 

10. Consider basiq gromdtater stm3ards 
for different locations ~1 l-m the 
gromdwter is used in that area. In 
your apinion, how should the standards 
that Fotect fnrmdrinkiq-water 
designated uses (for aanple, aquatic 
life, irrigatioh and livestock 
wateriq) differ ti the stsdards 
that are aimed at ptectiq the 
groundwater br drinking? (W an.) 

1. 1 I 

2. 1 1 Prcbably issue growdmter 
standards dDr all a mxt of 
the .qdmacas, adwing the 
gPA drinkiq water W as the 
state gromdmter Gi%rd. 

2. [ 

3. I I Prtily issue gromdwater 
SW- 6x all at most of 
the substsnces; &cptiq either 
the MCL or the Mczc; as the 
state gromdmtet- stadard. 

3. 1 

4. [ 1 Probably issue groundmter 
standards for all ar mst of 
the substances, possibly, but 
not mcessarily at the HCL or 
MCIG levels. 

5. [ I Undscidcd es to whether we 
would issue grcurd~ter 

1 

I 

Groundvater stamhrds 
should be less striqent 
than drin)tI-~tercbased 
staNlards. 

Gromdvmter standards 
should be mre striqent 
than drifter-bassd 
StardaKlS. 

Rx mw amtaainants, 
they should be less 
striqsnt, tiile for 
othersthyshouldbeas 
stringant m mre 
striqent than drinkiq- 
water-based stsndards. 

4. [ I Undecid~ ar ID his to 
SW. 

stMdards ibr all cx mst of 
the substances. 

PMf II: Using chadwater Stadards 

In this aaction ‘LIc mild lik you tD provide informaticn co ha* your state uses 
grotndwater stadards to protect its grombmter applies. In these wstions WC 
draw a distinctiar betmen tva type of +rctivitiesr (1) thoss activities that are 
inter&d b wevent a cnntaninant release that axld threaten gromdwater ad (2) 
tbss mtivities that resprd tD a omtaninatim release. Part A is directd 
toward the first of them, i.e., pxpective mntrol activities; Part B is directed 
tow3r.d the ssanxl, i.e., resmiq tD violaticns. 

5 
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Pare A 

11. In mkirq dacisicms in the 6Dllowiq amas, states my consider vdtaar lrotacticm. 
areas, phase check ti what extent, if at all, ppu state consid= grou-dmtac 
(2): If yaau state &me 0ns* gromdmter pote2tion m at least .LWT~ 0x-t 
gromdmter standards are used in reaching thaw dezisims. 

Extent 
Groundwater Pr 

4s a Conslde 

q I. Sour-iented amtrol activities 
1 

: 
1. Licensing or pamittirq surfs- distiarges 

bwdatiq qliance with opacatiq 

- I 

1 2. Setting effluent linits for dischargers 

1 3. RrfonMnce scardards establishing zcnes I 
1 of discharge I 

; 4. Facility design regui-ts 
1 

a. Waste dqx6d.l 
: ---- 

facilities 

1 b. Bulk storage facllities 
VI__-- 

1 5. !Jeve1op1ng bast mmagfmmt 
axtml diffuse pollution. eg. restricting 
pestxide a#icatxm 

1 

1 
1 II. Pegulating gravdwater users 
. 

1 4. Aquifer recharge reguirammts I I I I I 

; 
1111. Gmtrolllng Land-use 
. I I I I I 
i 1. Zcrlllq 
7 
1 2. s1trq. developPnt and CmOtnlct1On 
1 regulations --l-t++ 

: v. otter (please specify): 
1 
1 
1 
1 

Extent Groundwater 
Standard* are Used 
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Appendix VI 
Questionnaire 

amtinue if you chackcd that 
mter protection s-s 
wsretlmsdh&cisial&~ 
axlcemiNJ snyof tha 
are&&ivies listed on thE! 

lm . 

12. Fbw were ths groudwster Fotection 
stardan% applied? (Oreck the m 
that best dsacribes ynr state’s 
a~icatlon of grouxhter stamhrds.) 

1. [ ] Grotiwater standards’ 
nunerical values were used in 
fDrma1 analytical techniques 
such as waste-load-allocation 

2. 1 

3. I 

nodels in order to determine 
impacts of alternatives tier 
consideration. Chntinus. 

Grotiuater standards were used 
in less formal or less 
quantitative teclmigues in 
order to determine relative 
imrmcts of alternatives urler 
consideration. amtinue. 

Gromdwater stxdards ware not 
used to determine impacts of 
alternatives but were used as 
part of nunitoring regiiiints 
required as plrt of the 
decision. oa tD quastial 15. 

4. [ ] At different times all of the 
above. (2xkinm. 

5. [ ] Other (please specify): 

13. Cbnsider the situation when 
grotiuater standards ware used in the 
analysis to determine impacts of 
alternatives being evaluated. In your 
experience, to what extent, if at all, 
did ths level at which ths groudwater 
stardardKset (its nuwrical value) 
affect ths management decision. 
(Given that many factors may be 
considered in any decision, we are 
asking about the sensitivity of the 
final decision to the level of the 
nunsrical standard. ) (Omck ate.1 

1. [ I ‘Ib little or TT) extent. stip 
tD gursticm 15. 

2. [ J ‘Ib mns extent. sip to 
questian 15. 

3. [ I lb a noderate extent. Sip to 
qlEstic8l 15. 

4. [ 1 lb a great extent. Qntinue. 

5. [ J lb a very great extent. 
chltinur. 

6. [ ] Fbr m areas to a great 
extent, for other areas to a 
smaller extent. cmtinue. 

14. Please list the areas/activities for 
which the level of the standard had a 
great impZFXi the final decision 
referring to the list a-i the p-evious 
me. 

7 
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Appendix Vl 
QU~tiONULh 

Part 0 

15. We hwe determined, based cm 
informtion thst pu p-ovided to us 
last qring, that yxr state has 
gromdwater standards tir 11 of the 22 
stistances that IFA had drinking water 
standards br at that time. Rr tow 
mny of the 11 has pm state 
investigated potential gromdwater 
standard violations? (?lll in tb 
n* of amtminants involvu3). 

(Nuder of contaminants covered 
by gromdwater standards fbr 
which the state has 
investigated violations) If no 
pDt.mtial violatians vmre 
investigatea, SIW. ourrrwiss 

16. Fbw many investigations of violations 
of gromdwater standards hwe teen 
settled? (Fill in ths n* of 
~ttled ilm8stigaticns.) 

(Nunber of settled 
investigations) 

17. of the settled cases, lmw many 
violations of gromdwater standards 
were fotnd? (F%llinthsn*of 
settl-ts. ) 

(Nmber of violations) 

18. In investigating ptential violations, 
was a nmerical gromdwater standard 
used to determine that a respnse wmld 
be de by ~LQT stw (mk me.1 

1. I 1 Yes. 

2.1 I No. 

3. [ ] Sometimes, but not always. 

19. What respmses were nmde tD ymr 
state’s finding of violations of 
gromdwater standards? (Umck 111 
H-mt amaY.) 

1. [ ] shutting dowl ths opraticm 

2. [ ] EWtricting the operation 

3. [ 1 Monitoring for fmther 
contamination 

4. [ ] Cleaning ths aquifer 

5. [ I other (pleass specify): 

8 
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Major Contributors to This Report 

Program Evaluation 
and Methodology 
Division 

Michael J. Wargo, Associate Director (202-275-3092) 
Boris Kachura, Group Director 
Dan Engelberg, Project Manager 
Robert M. Copeland, Project Staff 
Benigna S. Carroll, Survey Analyst 
Liz Scullin, Writer-Editor 
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