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PROPOSED METHODOLOGY FOR
DEVELOPING A GROUNDWATER
CLASSIFICATION SYSTEM IN MISSOURI

by Greg Moldafsky

. INTRODUCTION

A. Groundwoter -
Information

Groundwater is stored beneath the
earth’s suface amongst saturated rock,
sand, gravel, and soil.'  Groundwater
does not flow in o series of lakes and
rivers like sufoce water.2 “Instead, the
precipitation that seeps into the ground
fills pores of rock formations similar 1o the
way water fills a sponge.”® Groundwater
is part of what is known as the hydrologi-
cal cycle.

As the earth warms, water

evaporates from moist ground,

plants, and surfoce water. The

air and water vapor rise into the

Background

atmosphere, where the air cools
and the waler vapor condenses
to form clouds. Precipitation in
the form of rain, hail, sleet, or
snow falls o the earth. Some of
the precipitation evaporates be-
fore it reaches the ground; some
of it runs off the earth’s surface
. into streams, rivers, lakes, and
some of the precipitation soaks
into the ground.*
The precipitation will eventually soak
through the ground until it reaches an ag-
vifer.> Only water that has reached the

salurated  zone is referred 1o os
groundwater.®
Although Missouri is home 1o

numerous sireams, lakes, and rivers, sur-
face water accounts for only a small per-
centage of the state’s tolal water supply.”
The largest extent of Missouri’s water is-
found from o “few feet to hundreds of
feet beneath the earth’s suface.”® This
water, groundwater, serves approxi-
mately 34% of the state’s population with
their daily water needs. These needs
include agriculiural uses, induslrial uses,
public drinking supplies, and domestic
drinking supplies.” In rural Missour,
groundwater also serves as a major
source of drinking water.'® The fact that
groundwaler provides so many uses for
such a variant population lends credence
fo the fact that one of the most siriking
features about groundwater in Missouri is
its diverse character. This diverse char-
acter is mainly atiributable to Missouri’s
geology, both rock formations and soil
types."! In general, Missouri has six dif-
ferent regions of groundwater: the
Missouri-Meramec-Mississippi  River Val-
leys;'? the Southeastern Lowlands;'® the
Ozarks;' the St. Francois Mountains;'$
the Osage-Salt Plains;'® and the Glaci-
ated Plains."” In addition to the geologic
characleristics, is Missouri’s Iopogrcphy.
The Karst'® topography, found in many

Mussour Dep'r oF INATURA Resources, Missoun’s Hiopen Waters 1 [hereinalter Hnoen WaTess).

id.

id.

id.

See infra tex) accompanying note 31.

Hiooen WaTess, supra note 1.

d.

d.

ld- See also Peter N. Davis, Federal and State Waler Quality Regulation and law in Missouri, 55 Mo. L. Rev. 411 (1990). “Of Missouri’s 4,929,000
population, ... 1,676,000 are served from groundwaler.” Id. a1 411 n.1 [ciling Task Force ON Missour GROUNDWATER Issues, Missoun’s GGROUNDWATER: PROTECTING A
Trreateneo Resource 16 [1987]).

' Hipoen Waess, supra note 1. “Groundwater is the source of 74% of all rural domesiic [selfsupplied] water, 75% of all imigation water, 22% of public water
supplies, and 39% of all industrial (selfsupplied} water.” Davis, supranole 9, at 411.

""" Hiooen Waress, supra note 1, ai 3.

" The rivers in this area rapidly rechaige thereby providing virtually an unlimiled supply of groundwater with o yield of more than 1,000 gallons per minute. In
addition, the water table in this region is near the surface and is easily accessible from shallow wells. Overall, the quality of groundwaler in this area is good. Id.

¥ Aquifers in this region recharge rapidly ond yield large quaniities of water. The quality of the groundwaler varies with the depth of the aquiler, but overall the
qudlity is good. Id.

" The qualily of the groundwater in this area is rated from good Io excellent. Generally, the yield of aquifers in this region range from 15-500 galfons per minute,
although some sections may go as high as 1,000 gaflons per minute. Id. af 4.

' The volume and yield of groundwater in this area is relatively small, making most groundwater insufficient for domesiic use. Id.

' Aquifers in this area yield-poor quality, highly mineralized water, although “Iresh water may be oblained from some shallow wells.” Id.

V7 This rather lorge, highly mineralized region yields only 515 gallons per minute. /d.

'®  “Karst areas include permeable soil and rock, springs that bring groundwaler lo the earth’s surface, sinkholes that connect sufface water to groundwater, covetns
and small openings that convey waler through integrated underground channels, and losing streams that transport water underground.” Hioen WaTess, supra note 1, al
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Proposed Groundwater Classification System

of these regions, is an equally imporiant
factor that helps to characterize Mis-
souri’s groundwater.'?

B. Current Regulations Governing
Groundwater

While individual siates generally are
responsible for managing the groundwo-
ter resource, the federal government does
maintain some statutory authority in this
orea. This authority, however, comes
from statutes that have been enacted at
various periods over the last twenly
years. This hos led to many inconsisten-
cies in both the EPA regulations and the
decisions that sprang from them.2’ The
slalutes that have mosi effected ground-
water include: the Safe Drinking Water
Act (SDWAJ;?' the Clean Waler Act

Comprehensive Environmental Response,
Compensafion, and Lliability Act (CER-
ClAL2 In addition, the Federal Insecti-
cide, Fungicide ond Rodenticide Act
(FIFRA),2 the Toxic Substance Control
Act {TSCA},?® and the Surface Mining
Control and Reclamation Act (SMCRAY
all, to some degree, aid in the proteciion
of groundwater. As the above list illus-
irates, there are a variety of federal pro-
grams in place that may aid the EPA in
regulating and monitoring groundwater.
Token together, however, these siatutes
still do not provide a comprehensive pro-
gram to manage groundw.:lter.28 Further-
more, as indicated above, the nature of
groundwaler, its “geographical occur-
rence, physical and chemical properties,
uses, and sources of contamination all

implement their own comprehensive
groundwater management programs.
Under Missouri law, groundwater is
highly regulated. The regulations place
requirements on acfivilies that might im-
pact aquifers and numeric standards for
groundwater quality. Missouri’s Clean
Water law®® regulates groundwater by
vinue of its definition of “waters of the
state.”®' The definition specifically refers
to subsurface waters, aquifers, as the re-
source the Clean Water Law is designed
to protect. The regulations define aquifer
as:
[0] subsuface waterbearing
bed or siratum which stores or
fransmits water in recoverable
quantities that is presently being
utilized or could be utilized as a

[CWA);22 the Resource Conservation and
Recovery Act (RCRA;;® and the

¥ o

2 Unated S1ares ENvironmenTa ProTECTION AGENCY, GrounD WArer Protecion SRateGY 3 [August 1984 [hereinalter Grounp-WATER STRATEGY).

B 42U.5.C. §§ 300300510 (1988). Although SDWA is primarily concemed wilh prolecting public water supplies, it does have provisions thal provide protection
lo groundwater. The underground injection contio! program {UIC] is one such provision. The primary purpose of the UIC is lo protect soutces from injections that would
“prevent compliance with national primary drinking wates regulations, or otherwise adversely offect public health.” Roserr J. Saner, Esa., Feperat GrOUNDWWATER Law:
Suraangr of Exstng Statuies 3-4 {1991) [prepared for The American Water Works Assocition) [hereinafler Feoerat Summary].  Another provision of SDWA, the sole
souice aquiler progiom, allows the EPA to designate an area as a sole source oquiler so long as it is o principal water supply. GrOUNDVWATER SRATEGY, supra nole 20,
al 24. Such a designation allows the EPA 1o challenge all fgglerally assisted projects that would potentially harm groundwter quality within the aquifer. Id. A third
provision gives the EPA aulhorily 1o take emergency action peolect against any action that may pose “an imminent and substantial endangerment” lo public health.
Feoepar Suamary, supra note 21, at 4. This includes groundwater, as suggested by the language of the provision which specilically references contamination of
underground souices of drinking water as a legilimately protectable interest. Id.

2 33U.5C. §§ 1251-1387 {1988). While the primary putpose of Ine CWA is the proteclion of surface waters from pollutant discharges, it also has a secondary
purpose - protection of the groundwaler resource. Feperat Summagy, supra note 21, at 5. This lask is accomplished through two provisions. The fisst provision is the
CWA areawide trecimenl manogement plonning program. Under the slatule, an acceptable plan must include o process to protect groundwater from *“and or
subsurloce disposal of pollutonts.” Id. The second provision, the CWA's wetlands progrom, deals more directly with groundwater since wetlands are often fed by
groundwater, Under this program the Army Corps of Engineess can deny a permil lo discharge it it is determined that such a discharge would have an “unacceplable
adverse elfect on municipal waler supplies, and lish and wildlife areas.” . ot 6.

B 42 US.C. §§ 69016992k [1988). RCRA’s cradle lo grave regulalory program ploces considerabile emphasis on proteciing groundwater thiough ils
comprehensive permil program.  Fepesal Summary, supra note 21, at 7. In addilion, RCRA both restricts and prohibils the disposal of hazardous wastes in “underground
mines ond caves, landlills, deep injection wells and injection wells affeciing underground sources of water.” Id. RCRA provides fusther protection of groundwater
under the Underground Storage Tank {UST] provisions of the Act. The UST program specifically is designed to detect, prevenl and conect leaching trom underground
storoge tanks. [d.

# Congress enacted CERCHA in respanse fo public concem about the hazards presented by inaclive waste sites. CERCLA eslablished a fund, as well as legal and
odministrative procedures for the cleanup of inaclive waste sites that threaten public healih and the environmenl. GrounpWATER SrATEGY, supra nole 20, at 23. The
slatute itself gives the EPA immense power. Possible involvement in o Superdund sile can alfect futute business transactions, as well as, give fise 1o both civil and
criminal pencliies. While mos! slatutes operale prospeclively, CERCEA has been held to apply retroactively. The threal of groundwater conlaminalion is pethaps one
of Ihe single biggest faclors in evalugling sites for response aclion. Id. af 24. In addition, since groundwaler is specilically included within the siatutes definition of
“environmenl,” any groundwater conlamination is subjec! to a myriad of cleanup and: monitoring requitements. Feperat Summary, supra note 21, ai 10.

B 7USC. 88 1361369(1988).

% 15U.5.C. §§ 2601-2629(1988).

7 30US.C. §§ 1201-1328(1988).

2 Fepepa Sumamagr, supra note 21, at 14.

2 Tre ConsErvATOR FOUNDATION, GROUNDWATER: SAviNG THE Uniseen Resource 1 {1985) fthis booklet represents the proposed conclusions and recommendations of the
Nationa! Groundwaoler Policy Forum) [hereinafler Unseen Resource].

0 Mo. CopeRecs. lil. 10, §20(1994].

3 wAll nvers, streams, lakes and other bodies of surface and subsurface water lying wilhin or forming @ pan of the boundaries of the siate which are not enlirely
conlined on locale completely upon londs owned, leased or otherwise contiolled by a single petson or by wo or more persons joinlly or as tenants in common. These
watess olso include waters of the Uniled States lying within or adjacent to the slate.” id. §20-2.010{82).
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demand local flexibility.”?® This is why it
is so crucial for individual states to

water source for private or pub-
lic use. It does not include water
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in the vardose zone. For pur-
pose of the effluent regulation,
sandy, gravely alluvial soils in or

on the floodplains of intermittent

streams are not an aquifer.?

Chapter 7.015 of the regulations is
the specific provision that sets out the EF-
fluent Guidelines that limit discharges to
subsurface waters.® This section prohib-
its the release, storage or disposal of any
waler into an aquifer, unless such water
meets the quality standards specified for
groundwater in Chapter 7.031.34  This
condilion applies ot a point ten feet be-
low the release point.3 Other provisions
of this chapter prohibit releases to caves
or sinkholes, require effective closure of
abandoned wells, ond require site-
specific monitoring of land application
ireatment systems to ensure compliance.3¢
This chapiter also includes provisions that
allow for alternative effluent limitations,
provided a comprehensive analysis dem-
onsirales that the beneficial uses in the
aquifer are negligibly impaired.”” The
scope and burden of proof required by
such a demonsiration makes this provi-
sion of little use.

As mentioned above, the Woater
Quality Standards are found at Chapter
7.031 of the regulations. This chapler
contains a  specific  section on
groundwater  which sels  out  four

Id. § 202.0107).

Id. § 207 O15(7J|AHF).
Id. § 207.015[7JA.
Id.

Id. § 207.015(4]B).
1d. § 207 015(4{F).
Id. § 207.031{5JAHD).
d. § 207.031(S}A].
I1d. § 207.031{5}B).

Y 1§ 207.031{5]C).
2 |4 §207.031(5|D).

43

§38848888888

Industry Environmental Conference 3 (june 8, 1994
“4 Idas.

S I

“ Idab.

requirements.%®  First, effluent cannot re-
sult in a violation of the listed groundwa-
ter standards.®® Second, if the specific
groundwater contributes a  significant
flow to suface waters designated for
aqualic protection, potentially more strin-
gent surface waler criteria must also be
met. 4% The third requirement specifies the
compliance location as the point where
the pollutant enters the oquifer, thus ap-
plying the standards to any point any-
where within any aquifer.' The fourth
provision allows for alternative criterig,
provided an adequate demonstration
can be made.*? Few situations would
be expected 1o support such a demon-
stration based on the stringent require-
ment that “the existing ombient pollutant
concentrations exceed the applicable
standards, [while] existing and potential
uses are not impaired.”4?

Missouri’s regulations are exces-
sively siringent. While the “hidden no-
ture of groundwater” has made it difficult
fo conduct scientific research on the ef
fects of aquifers in noncompliance, there
exists the potential for significant liability
if shallow groundwater is even negligibly
impacted.4® Missouri’s current regulatory
system assigns to all groundwater the
same level of protection - the drinking wo-
ter standard.*®  This scheme fails to
“recognize the natural diversity, natural

quality, moximum sustainable yield, and
current level of contamination found
throughout Missouri’s various aquifers.”
This arbitrary assignment of protection
wastes both the state’s time and money;
effective  groundwater proteciion is o
question of both environmental protection
and cost effectiveness.4®

These principles could be most effec-
tively combined within a methodology
that breaks groundwater into classes and
management zones.*>  Contamination
standards would be set according fo the
closs of the groundwater in question.
Approximately twenty states and the EPA
have all either proposed or implemented
some type of groundwater classification
scheme.®® This paper will examine EPA’s
groundwaoter strategy as well as those of
other states in an effort to develop an op-
propriate methodology for Missouri.

lIl. lecAL History - ExisinG Ciassir-
CATION SCHEMES

A. EPA’s  Groundwater
Strategy

In 1984, the EPA published Ground
Water Protection Strategy,® which sug-
gests the implementation of a groundwa-
ter clossification system as the besi
method of protecting present and future
beneficial uses of groundwater.52 The
EPA classification scheme provides three

Protection

Michae! F. Bollinger, Regulation of Groundwater in Missouri: Current Requirements and Recommended Changes, Presentation fo the Sth Annual Business and

Y Recuiatorr EnvironmeNTal Group For Missour [REGFORMY, Prorosep MEHODOIOGY For DEVEIOMNG (GROUNDWATER STANDARDS Fo2 Missour 3 {Drch Maich 21, 1995)

[hereinglier REGFORM Drast Prorosat].

“ .

9 i

% Bollinger, supra nale 43, at 3.

St GrounpWAaTER STRATEGY, supra note 20.

140
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Proposed Groundwater Classification System

classes of groundwater protection, with
individual class determinations based on
the “value of the groundwater and its vut
nerability to contamination.”®® The ac-
tual class determination, however, will be
made according to which federal pro-
gram controls. For those statutes that re-
quire regulated entities to go through a
permilting process (i.e. RCRA), the deter-
mination will be made based on the per-
mit dala submitied by the applicont ot the
iime of the application.®* Under CER-
ClA, however, the class determination
would be made at the time of contamina-
fion assessment.5® If o siale or federal
agency has dlready gathered sufficient
data for a porticular site, that data may
be used in a closs determination.%® Fur
thermore, where o state has mapped or
designated a porficular orea of ground-
water with a specific class, that classifi-
cation will be used.”

Closs | protection would extend to
Special Resource Waters. The EPA sug-
gests that speciol measures need to be
taken to protect these waters because of
their high wvulnerability to contamina-
tion.5® Waters with high hydraulic con-
ductivities, such as Karst formations or
sand and gravel aquifers, as well as
those waters with special recharge condi-
tions like a “high water table overlain by
thin and highly permeable soils” would
all qualify as special resource waters.™®

2 id a1 5.
3.

Id. a1 48.
Id.

.

.

sQ9d¥ar

®
& ,d
8
species.” Id.
2 |4 o1 45.

.

Id.

id.

Yy e el
a

In addition, the EPA characterizes Spe-
cial Resource Walers as those waters
which are either 1) an “ireplaceable
source of drinking waler” or 2
“ecologically vital.”  An imreplaceable
source of drinking water can include wao-
ters that serve as the sole source or sup-
plementary source of drinking water for
substantial populations.®®  Ecologically
vital waters, on the other hand, are wa-
ters that primarily feed ecologically sensi-
live systems that, must be prolected to
maintain a unique habitat.®!

Waters that are currently being used
for drinking waler purposes or potentially
could be used for drinking are desig-
nated Class Il under EPA’s groundwater
strategy.%?2 In oddition, waters that have
other beneficial uses may fall within this
classification. In general, this is the de-
fault classification for all waters that do
not fall within Class | or Class Ill.  As
such, mosi groundwaler across the
United States will fall into this category.s?
Unlike Class |, vulnerability is not a factor
used in designaiing waters for Class 1.4

The protection offorded Class |
ground waters is primarily derived from
EPA’s current slatutory authority.  Usually,
contaminafion will be cleaned up to
background levels or drinking water stan-
dords.** For potential sources of drink-
ing water or water used for agricultural
or industial  purposes,  however,

MELPR

alternative procedures may be applied.*
It is important to note that EPA specifically
recognizes that in some cases alternotive
cleanup standards are needed. In such
cases, the main regulatory thrust is to
contain the contamination to avoid mi-
gration into more highly regulated
aquifers.¥”

Groundwater that has no potential for
being used as a source of drinking water
and has invariably limited beneficial use,
will be designated as Class lll. This class
includes walers thal are contaminated,
either naturally or by human acivily, that
“cannot be cleaned up using methods
reasonably employed in public water sys-
tfem trealment.”® In addition, waters
with a Total Dissolved Solid {TDS) level of
10,000 mg/L will also be included in
Class I1.¥° Although an aquifer moy meet
the criteria described above, the water
may still not be designated as Class Ill, if
the groundwaler could potentially migrate
into either a Class | or a Class Il aquifer
or into surface water, so as to adversely
effect human healih or the environment.”®
Such waters would be classified as Class
Il

The EPA recognizes that the level of
protection given Class Il groundwater
may be less than in other classes”
Cleanup requirements may also be dimin~
ished. The EPA envisions Class Ill
groundwater cleanup determinations to

Id. a1 43  Much of this vulnerability stems from the hydrological charactesisiics of the areas under which these waters lie. fd.

Id. ot 44. The EPA gives examples of unique habitats as “those associated with wellands that are hobitats for unique species of flora and fauno or endangered

141
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be done on a cosebycase basis.”?
Such determinations will be based on the
risk to human health and the environ-
ment.”® If contamination does occur, the
EPA may grant variances or permit ele-
vated concenirafion limits to combat the
situation.”#

B. State Groundwater Classifica-
tion Schemes

1. Nebraska

In Nebraska, all groundwater is ini-
tially classified based on the potential for
that aquifer 1o be used for drinking water
purposes.7 ® Determinations are based
on the background condition or benefi-
cial use”™ of the groundwater prior to
some environmental! release.”” Nebraska
has established o classification system
that utilizes three classes. The first class,
Class GA, includes groundwater that is
currenily being used as a public drinking
water supply or is proposed to be used
as a public drinking water supply. This
class specifically includes wells that are
only used occasionally for drinking water
and wells that are temporarily not in
use.”® The second class, Class GB, in-
cludes groundwater that is currently be-
ing used, or potentially could be used, as
a private drinking water supply.”®
Groundwater that may potentially be
used as a public drinking supply, but

id.

2

73
]
7 118 Nes. Aovn. R. &Res. § 7.001 {1991],
1d. § 7.002.

Id§ 7.003.01A.

1d. § 7.003.02.

d.

Id. § 7.003.03.

Id § 7.003.03A.

Id. § 8.001.

5 Coto. Cone Recs. §3.11 [1995).

1d. §3.11.4.

1d. §3.12.

Id. §3.11.4(B)1).

d

Id. §3.11.4(8)2).
d.

2833328838283

id. §3.11.4(B]13).
1d. §3.11.4(B](4)

142

3

cannot make Class GA, is also in-
cluded.®®  This is Nebraska’s default
class. Nebroska’s third class, Class GC,
includes groundwater that has “liitle or no
potential for being used as a public or
private drinking water supply.”® Class
GC determinations are made on a case-
bycase basis. Generally, waters that
will be included in this class have poor
quality, either due to natural or man-
made causes, or have hydro geologic
condifions that makes it impossible to de-
velop a drinking water supply.?2 One
noteworthy feature of Nebraska’s classifi-
calion system is that it specifically allows
for the reclossification of groundwater

rovided o showing of “just cause” can
P I
be made.®?

2. Colorado

Colorado has implemented an exten-
sive water quality control program that,
among other things, establishes stalewide
stondards and a systlem for clossifying
groundwater to protect existing and po
tential beneficial uses.®  Colorado’s
classification system divides groundwater
into five classes: Domestic Use-Quality;
Agricultural Use-Quality; Suface Water
Quality Protection; Potentially Usable
Quality; and Limited Use and Quality.®
These general classes, however, are im-
plemented only on o sitespecific basis

Id. Since most groundwater in Class lil is unusable, generally, there should be liille o no risk. /d.

MELPR

after enough relevant data is acquired 1o
allow regulators to appropriately define a
given aquifer.®

Domestic Use-Quality is defined as
groundwater that is currently being used
domestically or, based on available infor-
mation, potentially could be used domes-
fically.’”  Additionally, such groundwater
must have background levels that will
adequately assure compliance with Hy-
man Health Stondards and have TDS
levels that are less than 10,000 mg/L.%
Groundwater that is currently used, or
could potentially be used for agricultural
purposes is clossified as Agricullural Use-
Quality.®?  Furthermore, such groundwo-
ter must have background levels thot will
sufficienlly comply with the Agricultural
Standards ond have TDS levels under
10,000 mg/L.*° In order to ensure the
protection of the state’s numerous lakes,
steams ond rivers, Colorado has
adopted a separate class, Suface Wo-
ter Quality Protection, which applies lo
any proposed or exisling acfivity that
does, or wil,, impact groundwater such
that the water quality of a surface water
body will be compromised.”” Colo-
rado’s Potentially Usable Quality closs
applies to all groundwater that is not
used for domestic or agricullural uses.??
These woters generally will not ade-
quately comply with the Human Health or

The regulations establish a variely of beneficial uses including: drinking water, irrigation, livestock walering, industrial and commexcial purposes. The regulation
go on further Io slale that the most sensitive benelicial use of groundwater is drinking water. Id. § 6.001-.002.
7



Proposed Groundwater Classification System

Agricultural Standards, although domestic
or agricullural use may be o reasonably
expecled fulure use. Such an expecia-
tion moy be based on “background lev-
els of woter qualily, geologic and
hydrologic conditions, the degree to
which any particular types of pollutants
present are subject fo freatment; the eco-
nomic reasonableness of such treatment;
and whether pollution arises from natural
sources.”®  Colorado’s defoult class,
Limited Use ond Quality, applies to all
groundwater that does not meel the re-
quiremenis of any of the other classes.
Generally, such groundwater will have
TDS levels in excess of 10,000 mg/L.
Additional groundwater may be classi-
fied as limited Use and Quality if it is
exempted by the Colorado Oil and Gas
Conservation Commission.

Perhaps the most striking feature of
Colorado’s classification system is that
the groundwater classes are applied only
on a sitespecific basis.” In effect, Colo-
rado has struck a compromise on a recur-
ring problem: whether to initially map all
groundwater within the slate or to have a
classification system that is solely reac-
tive. By promulgaling general classes
with interim narrative quality guidelines,
the Colorado Department of Public
Health ond the Environment was able to
successfully implement a groundwater

i
% Id. §3.12.
9 Iy.Rev. Star.ch. 111%, para. 7451 {1989}

classification system that, over fime, as
the appropriate data is gathered, will
eventually map all the groundwater
within the state.

3. llinois

As a result of concem over the protec-
tion of groundwaler resources within the
state, the llinois General Assembly en-
acted the lllinois Groundwater Protection
Act (IGPA).%* The purpose of the Act is
to “restore, prolect, and enhance the
groundwaters of the State, as a natural
and public resource.”® The General
Assembly futher noled. that the
“groundwater resources of the State be
ulilized for beneficial and legitimate pur-
poses”” and managed for the benefit of
linois® citizens.”® Furhermore, and per-
hops most importantly, the IGPA recog-
nizes that “groundwaters differ in many
important respects from surface waters,
including water quality, rate of move
ment, direction of flow, accessibility, sus-
ceptibility g pollution, and use.”™ Using
these directies as a guide, the lllinois
Environmental Protection Agency drafted
implementing regulations that crealed an
extensive groundwater classification sys-
tem for the State of llinois. This classifi-
cation system brecks groundwater into
four classes, as well as groundwater
management zones, to achieve the

% Iy, Apm, Conk lil. 35, §620 {1991} [relerencing Intioductory Materials - page 3).

7 Id.

%

9 d. [referencing lntroductory Materials - page 4).
100 1y, Apesin. Cot lif. 35, §620.201 [1991).

desired goal of protecting groundwater
resources within the state.'®®  Class |,
Potable'®' Resource Groundwater, is de-
fined to include all ground waters that
are located ten feet'®? or more below the
suface and that produce groundwater in
amounts sufficient to maintain o potable
use.'® Several tests can be used to de-
termine potable quanlities. These include
demonstrated  use, svitable hydro-
geologic parameters, or thickness associ-
ated with aquifers found in various rock
types.'™  Perhaps the most significast.-
hydrogeologic parameier examined is
sustained yield. Under this test, water in
strata must have the capability to sustain
a yield of “at least 150 gallons per day
in a borehole of reasonable size and
over a typical collection thickness.”%
Besides those ground waters that mest
the above requirements, the lllinois Poll-
fion Control Board has the authority to
add other waters to Class 1.1%

Class I represents lllinois® default
class which includes all groundwater that
does not fall within Class 1, I, or IV.'%
This class, General Resource Groundwa-
ter, generally includes groundwater that
is not polable becouse: 1} it does meet
quantity or quality limilafions; 2) it has
not been otherwise specially classified as
Class lll; or 3} it does not meet the limifed
usefulness requirements of Closs V.10

10} poghle is defined as “generally fit for human consumption in accordonce with aecepted water supply principles and praclices.” . Rev. Sar. ch. 111%, para.

7453fh) (1989},

192 |[lingis adopted a ten foot rule recognizing that “many suface activilies caon impact very shallow underground water without also impacting the bulk of polable
ground waters.” As an examples, the lliincis Pollution Control Board ciles agricultural issves. Agricullural communilies were concemed that the adopted standards
vrculd disallow the use of “chemical alteration of all subsudace waters, including disallowing the use of agricullural chemicals that operate through roots.™ hi. Aomn.
Con fit. 35, §620 {1991] [referencing Intioductory Materials - page 12).

18y, Apane. Con fit. 35, §620.210{1991).
104 1d. §620.210]a).

185 14 8620.210a)(4). The 150 gallons per day limit is that limit which the EPA defines as a yield sufficient for groundwater to serve as o waler source lor a
househo!d unit. fu. Aprn. Coe fit. 35, §620 [1991) [referencing Intioductory Malerials - page 10].

105 1y, Apran. Coue fit. 35, §620.210(b) {1991).
17 14, §620.220.

108 14 8620.220i0). The fllinois Pollulion Contiol Board notes that at some point it may be necessory to subdivide Class Il as more experience is gained in the
implementation of the classification system. lu. Apviv. Coue fit. 35, §620 {1991 (referencing Introductory Malerials - page 13].
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Additional waters may also be desig-
nated Closs I by ihe lllinois Pollution
Control Board provided that a showing
can be made, among other things, that
the groundwater is capable of industrial,
agricultural, recreational or other benefi-
cial uses.}®

linois* Class Il Special Resource
Groundwater regulations are specifically
derived from the EPA’s groundwater pro-
lection strategies.''® For the most par,
all Closs lll groundwater is subject to
highly stringent standards. This class is
reserved for those waters that are either
“demonstrably unique” or those that are
“vital for a particularly sensitive ecologi-
cal sysem”'""  Waters that might be
considered unique include Outstanding
National or State Resource Waters, while
examples of waters that play an ecologi-
cal role include wetlands, lakes, caves,
ponds, prairies, and streams, 2

Class IV, Other Groundwater, was
codified in the regulations to accommo-
date groundwater that is of limited bene-
ficial use."’® These waters may be of
limited use due to porticular practices or
naiural conditions. Examples of such wo-
ters include those that occur in the zone
of altenuation surrounding a landfill,
those that naturally contain more than
10,000 mg/L of total dissolved solids,
and those that are located in mining-
disturbed areas.”™  Additionally, this
class also includes oll groundwater that
has been designated as an exempt

1% 1y, Apmin. Cone lit. 35, §620.2201b) {1991).
0 4. §620.230.
" 1d. §620.230la).

aquifer by the lllinois Pollution Control
Board.!*

To fully implement its groundwater
clossification scheme, the IEPA has pro-
vided for the establishment of groundwao-
ter management zones within each
class.’®  The regulations specify that a
management zone be established for
groundwater that has become contami-
nated. Once established, groundwater
remediation can begin. The goal of the
remediation, if practicable, is to clean
the groundwater to the standards of its
applicable class.''” The IEPA noted in
the background materials to the regula-
tions that they had considered implement-
ing a separate “remedial groundwater”
class into which “various substandard but
potentially remediable  groundwaters
would reside either temporarily or perma-
nenfly.”"'® The IEPA, however, decided
against the implementation of such an
ideo because of the ongoing problem
that exists with a remedial class; 1o which
class do remedial groundwaters return
after remediation.'*?

One notable feature of Illinois’
groundwaler classification system is that
any groundwater can be reclassified by
following the adjusted standards provi-
sions of the regulations.'?® These provi-
sions require the pefitioning pary to
present before the lllinois Pollution Control
Board information consisting of geo-
graphic and hydrogeologic parameters
and characteristics.'?  Furthermore, the

"2 1. Apmin. Cope tit. 35, §620 [1991) [referencing Introductory Matesials - page 13).

M3y, Aovn. Coue it 35, §620.240 {1991},
"y §620.240(aHg).

S 1d. §620.240(d].

6 14 §620.250.

"7 1. Apmn. Conk fit. 35, §620 (1991} {referencing Inroduciory Materials - page 14).

nes id.
1ne

:: fe. Apmin. Cope tit. 35, §620.260[1991).
Id.
Yy

124

REGFORM Prorosat].
125 1d.

144

Id. {reterencing Iniroductory Materials - page 14-15).

s lu: Apmn. Co lit. 35, §620 {1991) [referencing Introductory Materials - page 15).
Recuiatory Environmentta Group For Missour (REGFORM), Prorosed METHODOIOGY for DEVELOPNG GROUNDWATER STANDASDS FOR Missour E-] (luly 13, 1995) {hereinalier
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regulations require the pefitioner to dem
onstrate that the reclassification is neces
sary for social and  economit
development as well as the exisling anc
anticipated uses of the specific ground
water.'?  Allematively, the regulation:
also allow for the reclassification of any
groundwater by site-specific
rulemaking.'?

lll. Prorosep  MeTHoDOWOGY oI
Missouri

A. Proposed Classification System

As described earier in this poper
Missouri’s  current  regulatory  authority
governing groundwater does not explic
ily recognize “natural variation in qual
ity, yield, aciual or potential use.”'*
Instead, Missouri treats all groundwate:
equally, under a single, drinking wate
standard. This approach, however, foil:
not only to recognize the natural diversity
found throughout Missouri’s groundwa
ter, bul also fails to address the ofter
“profound impacis historic conditions car
exert on local groundwater and useabil
ity.”125 These limitations and the lack o
flexibility that plagues Missouri’s curren
groundwater regulations can be allevi
ated by implementing a groundwate:
classification scheme that ufilizes ground
waler management zones o combat lo
calized environmental impacts.

In defining o classification system, it it
of foremost importance to adequately de
fine the resource that needs to be
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protected.? The lack of scientific re-
search ond data available on groundwa-
ter behovior makes this difficull. While a
restrictive definition may not adequately
include all the resources the state wishes
fo protect, a overly broad definition may
not offer the level of protection desired.
llinois definition appears to be the most
thorough. Under its regulafions, “aquifer
means saturated {with groundwater) soils
ond geologic materials which are suffi-
ciently permeable to readily yield eco-
nomically useful quontities of water to
wells, springs, or sireams under ordinary
hydraulic gradients.”'? It moy be neces-
sary to add language thot exempts shal-
low ollwial aquifers from  this
definition.'?® These aquifers present spe-
cial manogement problems that the state
may not wish to address in this classifica-
tion methodology.

Once an adequate definifional basis
is established, the next step is to decide
how individual aquifers will be classified.
Clossification systems can be either an-
ficipatory or anficipatory.'®  Reactive
syslems do not classify groundwater until
a regulotory decision influencing a par-
ficular site is made or unfil a contamina-
fion incident occurs. The EPA’s
groundwater prolection sirategy adopts
this approach. Although a reactive sys-
lem is more economical, it is generally
less protective than anlicipatory systems.
Reaclive systems undermine the desired
policies of providing regulatory manage-
ment guidonce and land use controls for

128 Uriseen ResOuRCE, supra nole 29, at 14-15,
27 35 |I1. Adm. Code § 620.110({1994).

individual aquifers, because they assign
classes on an ad hoc basis.'*®  Furher-
more, although the stole may initially
save money implementing such a system,
in the long run o reaclive system moy ac-
tually lead to increased regulatory cosls.
“Reaciive systems can substantially in-
crease the unceriainty, delay, and cost
associated with development
decisions.”??!

The better, albeit, more expensive ap-
proach, is an anticipatory classification
system. Anticipatory systems map all ag-
vifers up front, thereby predetermining the
applicable groundwater regulatory re-
quirements.’®? In this way the state can
belter manage the entire groundwater
resource. In addition, the regulated com-
munity will be better informed os to the
standards to which they will be held.
Missouri would be best to adopt this an-
flicipatory approach.  Although the task
of initiclly mapping the state’s groundwa-
ter resources- may seem both daunling
and expensive, the benefits will outweigh
the burdens. Furthermore, much of the
work may already be done. The Division
of Geology ond land Survey of the Mis-
souri Department of Natural Resources
has substantially mopped most of ‘the
groundwater in Missouri based on the
water’s susceplibility fo contamination.'3

The next step in the process of design-
ing a classification system is to formulate
the various classes that will be required
to adequately protect the groundwater
resources within the state. It is imporiant

to take into consideration factors such as
current use, quality, yield, and oquifer
conductivity when inifially establishing
groundwater classes.’*  For Missour,
four closses should suffice: Class | - Drink-
ing Water Supply Ground Water; Class
Il - General Resource Ground Waler;
Class lll - Special Resource Ground Wa-
ter; and Class IV - Other Ground Water.

Groundwater that is currently being
used os o drinking water supply or
potentially could be used for that purpose
would fall into Class 1.5 In general, fed-
eral drinking water standards shall serve
as the benchmark for waters within this
class, with individual determinations
based on both ambient quality and deliv-
ery rates.'*®  Class | groundwater should
have a hydroulic conductivity greater
than 1 x 10* and o sustained yield in
excess of 1400 gallons of water per
day.'s7

Class ll, General Resource Ground
Water, would include groundwater that
is svitable for uses other than drinking,
such as agricultural or industrial.'*® This
class would be less stringent than the oth-
ers, and, as such, would be primarily for
subsurface waters that are contaminated,
either naturally or by human aciivily,
which cannot be cleaned vp using reo-
sonable methods.'* The development of
a numerical standard look-up table would
be especially advantagecus for this
class; however, provisions would have to
be enacted to dllow for site specific
amendment of these standards.'#® These

128 Sych language could be “{Hor purposes of these regulations, sandy or gravely dlluvial soils in of on the floodplains of intermilient streams ore not an oquiler.”
REGFORM Prorosal, supra nole 124, al Appendix B, page 1.

2 Unseen Resource, supra note 29, at 16.
% i,
131 Id.
132 ’d'

133 See DoN E. Muter €1 At., AcuirER CLASSIICATION BASED ON VUINERARIITY 10 CONTAMINATION [prepared by the Missouri Dep't of Natural Resources, Division of Geology

ond land Surveyl.

134 PEGFORM ProrosaL, supra note 124, at 6.
1B

Lo )

Wy,

" g

1% PEGFORM Drart Prorosal, supranote 47, at 7.
140 PEGFORM Prorosa, supra note 124, ot 6.
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standards could be based on risk assess-
ment principles, including exposure poth-
ways and risk fo human health and the
environment. To ensure that the ground-
water will not be used for drinking water
purposes in the fulure, it may be neces-
sary to have a provision in place that will
allow the state to place some type of in-
stituional control, such as deed restric-
tions, on the property.

Class I groundwater should be
highly protected. This class would in-
clude special resource walers that are
unique because: 1) they are irreplace
able sources of water in areas without
allernative suface supplies; 2} they are
aquifers of high quality and flow that
have the potential to significantly affect
the qualify of sireams that they recharge;
3) they are vital to a parficularly sensifive
ecosystem; or 4} they recharge oulstand-
ing state or national resource waters.'!
Stringent cleanup siandards would be
recommended for any waters, such as
sinkholes, losing streams, and cave sys-
tems, that are within this class.'42

Class IV groundwater would be
“neither potable nor useful for agricultural
or industrial purposes, nor of outsianding
quality, either due 1o limited productivity
and/or migration potential, natural con-
tomination, historic releases, or proximity
of regulated disposal areas.”™® Class IV
designations should be made on o site-
specific, caseby<case basis. Groundwa-
ter may be designated as Class IV when
cleanup to Class |, Class Il, or Class [l
stoandards is unnecessary, because it has
o limited vse, is impractical, or is techno-
logically infeasible.'*4 Groundwater that
falls within o groundwater management
zone will also be classified as Class
IV.1% Sych a classification may either be

1) REGFORM Drast Prorosal, supra nole 47.
a2

o,

W d ) E-2.

W a7,

W,

W' REGFORM Drast Prorosal, supra note 47, at 8.
Ll * 4

19 REGFORM Prorosal, supra note 124, al 8.

9 1d. a1 4.
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temporary or permanent. Because the
Class IV designations are based on the
“conclusion that further remediation is
impracticable or of no benefit to human
health or the environment,” standards for
this class may be based on present or
future concentrations. 146

B. Groundwater Manogement
Zones
Groundwater management  zones

would serve as three-dimensional areas
used to help focilitate environmental
cleanups, where contaminants have been
released from a site.”  These zones
would allow “sitespecific water quality
standards and would facilitate the active
management of existing local impacis on
aquifers.”™®  Under this proposal,
groundwaler management zones must
have the approval of the state. Manage-
ment zones would exist uniil the correc-
five action restores the impaired water to
its original class, or o determination is
made that the water must be reclassified
dve lo the impraciicability of the
cleanup.’? A groundwater management
zone can be estoblished for any class of
groundwater.'®®  Attached to the end of
this paper is an illustration of a ground-
water monagement zone.

C. Sample Scenarios

To understand fully how this classifica-
fion scheme will operate, several illustra-
tive examples have been included below.
These examples were developed as part
of a project for the Regulatory Environ-
mental Group for Missouri and are re-
printed here, with their approval.

MELPR

Example 1

Assume there is an existing facility lo-
coted above groundwater that has not
been classified. The facility conducts a
subsurface investigation and discovers
that its operations have impacted an aq-
vifer, which beyond the area of impact
would meet the definition of Class [. The
facility proposes that a groundwater man-
agement zone be established while reme-
dial options to address the contamination
it cavsed are evoluated and imple
mented. The facility initiates o pump and
treat remedy with Class | standards os
the remedial goal. The groundwater
remediation is successful, the standards
are achieved in 18 months, and the
groundwaler management zone s
eliminated.

Example 2

In o Brownfield initiative, a company
investigales relocating @ manufacturing
plant to an abandoned plont in the met-
ropolitan St. Lovis area. The site investi-
gation reveals that historic operations
crealed a groundwater contaminafion
plume within a shallow aquifer that
would otherwise qualify as Class Il. The
Missouri Deparment of Natural Re-
sources and the prospective purchaser
agree that unless the groundwater is
pumped, it does not pose a threat to hu-
man health or any other natural resource.
They further agree that no groundwater
remediation would be required. The pro-
spective purchaser proposes a Class IV
designation which, cfter review, is ap-
proved by MDNR. As a condifion for
Class IV designation, MDNR requires o
nofice in the deed for the property.

REGFORM Prorosat, supra note 124, at 7. Much of these unique resources resull om Missouris diverse geology, specifically ils karst topography.
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Example 3

A facility conducts a pre-sale investi-
golion and discovers existing TCE con-
tomination in the vicinity of a former
waslewater lagoon. The owner enters
the state voluntary cleanup program and
documents that Class Il cleanup stan-
dards are an appropriate remediation
goal. A groundwater extraction and
venling remedy is instolled and imple-
mented for two years, during which fime
the groundwater is considered lo be
within o groundwaler management zone.
Due to the presence of residual contami-
nants unique lo the sile, the concentration

The facility owner documents that the
Class Il standards cannot be achieved,
and applies for and obtains approval for
a change of classification to a Class IV.
At that time, the groundwater manage
ment zone is eliminated.

IV. ConciusioN

Missouri’s current regulalory system is
rigid, offering only one level of protection
for groundwater. Having only one level
of prolection, drinking water qudlity, is
both infeasible and impractical. A
groundwaler classification system is nec-
essary if Missouri wishes to effectively

groundwater resources ihroughout the
siale.  In addition, o classification
scheme will add flexibility to the current
regulatory system thereby maximizing
both cost effectiveness and protection of
groundwater.'¥!  Many states have suc-
cessfully implemented groundwater classi-
fication systems.  This paper has
presented several suggestions regarding
the development of a groundwater classi-
fication methodology. In general, o valid
clossification methodology must first, es-
tablish groundwater classes, and sec-
ond, establish provisions that allows for
the establishment of groundwater man-

of groundwater contamination is gddress the diverse characler of Ogement zones. The time to act is now.
reduced, but not to Closs !l stondards.
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