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FOREWORD

During the past several years lowans have become increasingly concerned about
Iowa's groundwater resources, Underground storage tanks, landfills, fertiliz-
ers and pesticides, and the present and past management of hazardous substances
are all viewed as threats to the groundwater resources of the state. Iowans'
concern for groundwater contamination is widespread and is based on the know-
ledge that groundwater is vital to their lives., Iowans recognize the problem
and are demanding action, Significantly, they acknowledge their role in the
problem and their responsibility to participate in the solutions.

In the face of increasing evidénce of groundwater degradation, the Environmental
Protection Commission is submitting the Iowa Groundwater Protection Strategy
1987 to the General Assembly. The Strategy contains twenty-seven recommenda-
tions that may be implemented over the next ten years. State and tocal agen-
cies should begin at once to build upon the current level of interest and make
a strong commitment to the ideas contained in this Strategy. Adequate long-term
funding must be developed to assure implementation. The time is right to take
bold steps in a direction for p011c1es and programs that will protect Iowa's
groundwater resources,

The Environmental Protection Commission has attempted to incorporate a reason-
able approach to protection of the resource while allowing for activities that
make use of best management practices and best available technologies to mini-
mize environmental impacts. Further, the Strategy attempts to build an infor-
mation base so that current practices can be improved upon and so that we can
be assured of better resource protection. When viewed as a whole, the Strategy
recognizes that the very presence of human activities has impacts upon the en-
vironment and the quality of groundwater. It also recognizes that we can do
more to protect water quality and that society is demanding that we do more,
The Strategy represents a blend of research, public education, legal sanctions,

incentive programs and common sense. The proposals strike an appropriate ba]-
ance between the needs of society today and the need to preserve and protect a
very important natural resource for future generations,

The Strategy outlines a $230 million program spread through ten years. The
Environmental Protection Commission recommends that $37 million from the 0il
Overcharge Settlement Funds be applied to eligible, high-priority portions of
the Strategy. Additional public and private financial resources should be
jdentified as a part of program implementation., However, the ultimate respon-
sibility for funding the Strategy rests with the State of Iowa.

The Environmental Protection Commission and the lowa Department of Natural Re-
sources share with the Governor, General Assembly, other agencies and the cit-
jzens of this state a common goal of protecting Iowa's groundwater. While no
individual or group may support all of the recommendations of the Strategy, it
is generally agreed that the Strategy is an important first step towards pro-
tecting Iowa's groundwater. The Strategy sets a direction. Each reader is
encouraged to carefully consider how he or she may participate in supporting
policies and programs that may he]p assure groundwater protection. The success
of the Strategy ultimately requires the efforts of private citizens, corpora-
tions and government. We must move forward together,







EXECUTIVE SUMMARY

Iowans are heavily dependent on groundwater resources for much of the water
they use in all aspects of their lives. Today, more than 80% of Iowa's citi-
zens believe that their groundwater resources are threatened by contamination
and that more should be done to protect them,

Iowans from all walks of life identified the widespread use of nitrogen ferti-
lizer, herbicides, and insecticides on agricultural fields and threats from
abandoned or uncontrolled waste disposal sites as the most serious threats to
Iowa's groundwater. Underground storage tanks, landfills, and the storage,
handling and transportation of hazardous substances also are viewed as serious
threats to groundwater.

The Environmental Protection Commission makes twenty-seven specific recommenda-
tions on groundwater protection. Fourteen of these recommendations require
legislative action by the General Assembly,

Iowa Groundwater Protection Strategy 1987 recommends that the General Assembly
adopt a goal of nondegradation for Iowa's groundwater. Nondegradation is a
concept which implies that there should be no deterioration beyond existing
water quality conditions. For existing contaminated water, the concept also
implies that there should be improvements in water quality back toward pre-con-
taminated quality. The most desirable method of achieving this goal is to pre-
vent contamination before it occurs.

Iowa Groundwater Protection Strategy 1987 emphasizes public awareness of ground-
water quality as a way of ensuring public confidence in Iowa's water. Such
educational efforts also help lowans make the personal and public decisions
which can continue to improve our water.

The Strategy requires the collection of needed water quality and relevant
health information.

It recommends more detailed evaluations of potential and suspected contamina-
tion sources to better determine their severity, extent and implications.

_ The development and passage into law legislation specifically directed toward
groundwater protection is recommended. For the first time, the importance of
groundwater would be specifically recognized in statute., Responsibility for
protecting it should be assigned to every person throughout all the activities
of society. The legislation should give state agencies needed authority to
protect groundwater from activities and practices which currently threaten it.

The Strategy requires $230 million over ten years to implement. It proposes
$37 million from 0i1 Overcharge Rebate Funds for implementation of the highest
priority portions of the plan. However, significant additional financial com-
mitments are required if full implementation is to be achieved. '

The Iowa Groundwater Protection Strategy 1987 is the first in a projected series
of comprehensive plans which will develop and refine Iowa's groundwater poli-
cies and programs. It sets a positive direction which can protect and improve
our water resources for use in the future.

1id







ACKNOWLEDGEMENTS

The authors would Tike to acknowledge the support and assistance of the people
who have made this report possible., In particular we would 1ike to thank word
processors Roberta Ziebell, Brenda Patrick and Rebecca Spiess and graphic art- -
ists Patricia Lohmann and Larry Pool. '

We would also like to express our appreciation to the members of the advisory
committees and our colleagues from other government agencies for their assis-
tance and insight.







* TABLE OF CONTENTS

FOY‘eWOY‘d ‘s u- oc . L) o. . . .7. o —;o' .o L I } L ) LI ] LI I LI 3

EXECULIVE SUMMALY o v v o o o o & + s o o o o o o o a0 oo s o a s

AC knOW1 edgements | L] . L] L L] -. . L] L] L] - . * L] l k) LI . L] L * L] L] . V

Introduction .
AUthorization o v v v v 4 v o o o o o o 0 4 s e b e e e
PubTic AWATrENeSS & 4w v v 4 v v o 0 ¢ o o & 4 o & b 4 s e s
Financial Support .« o v v v o v o 6o o o o o o o & o o o o o
Scope OF WOrK & v v 4 v v e e v e e e e e e e e e e e e

Background Information-

Hydrology and Contamination . . . . . « ¢ o v v o « o ., ;_

Natural Groundwater Quality . . & v v v v ¢« 4 v v v o 4 o &

Groundwater -Use and Potential Exposure to Contamfnation_. .

" Evaluation of Contam1nant Sources and Programs for their. Control
Sources on the Land Surface . . . . . .

Sources Within the Soil . . . v v v v v v v v v e v v v
Special Mechanisms of Contamination . . . . . « o v & ¢ 4.

Recommendations fer Program Development
A. Foundation for Groundwater Protect1on _ :
Al Nondegradation Goal . . . & v ¢« ¢ v ¢« ¢ v o &

A2  Prevention, Improvement and Public Confidence . . .
A3 Improve ProgramS o o o o o o o o 4 0 s 0w e e 4 a0 s
A4 Contaminant Issue Priority . + « o v ¢« o o o o v o o
A5  Interagency Cooperation . . « v v v ¢ v & v o v 4 s
A6 Local -Government . & . v v v 4 0 0 e e e s e e 0.

B. Program Improvements o B
Bl  Groundwater Information . . o ¢ ¢ v ¢ e v ¢ v o « o &
B2  Report Contaminants; Request Risk Assessments v e e
B3  PUbTIC AWATeNESS & v + o s o o & o o o o o s % s s o
B4 Uncontrolled Sites . + v v o v o & e v e e e e e
B5 Landfill Alternatives v v v v ¢« o v v v o o o o o o 4
86 Underground Storage Tanks +.. v o & & & & .« e e
B7  Problem Assessment . o« . 4 v i 0 e u e e e e 0

Recommendations Requ1r1ng Action by the General Assembly

C. New Proposals : :
Cl  Groundwater Legislation . v ¢ « 4 v ¢« ¢+ & & o 0 &
C2  Agriculture . . v v v v i v i h e e e e e e e e e
€3 Consideration of Pesticide Restrictions . . .. . . .
C4 Hazardous Waste Factlity . . . « .+ ¢« ¢ o v o ¢ i W,
C5 Hazardous Waste Co11ect1on and Transportatlon e

C6 Hea]th Informat1on e h e e e e e e e

e e e & ¥
- - - . T -

« & & & & e

. * = @

» 0+ & - - - .

L] e 2.+ @ .. .

* e & e 8 =

M D2 N =

(e uecidy]

11
25
36

43

46
18

51

52

55
56
57
59 -
60 -

61
62
- 66

66
B
67







TABLE OF CONTENTS (Cont'd)

C7 Conservation Easements o & v o v 4 4o v v ¢ o v o o o o o o 2 s
C8 Drainage WellsS o v v v v v v o 4 o o o o s o o o s o o o o o .
C9  Abandoned Wells ., . . + « v v « « & . . e v s e e e s
CI0O Well CloSure + v v v v o v v o o o o . C e e e e e s

Cll Target Sinkhole Watersheds . . . . . . . .
€12 Storage Facilities + ¢ o v ¢« o v v o o »

D. Funding
1) Long-Term Financial ReS0UFCES v v v o v o o o o o o « o s &« &
D2 0i1 Overcharge Settlement Funds . v v o ¢ ¢ ¢ & o « o o o «

Implementation Costs . . . . . . e e e e e e e e e e e e e s

Appendix A Summary of Public Attitude on Groundwater Quality in Iowa . .
Appendix B Summary of Comments and Questions

at Groundwater Public Meetings . . . . +« ¢ ¢ ¢ v v o « + & &
Appendix C Selected Bibliography . « ¢ v ¢ ¢ ¢ v ¢« ¢ ¢ o o s o s o » o »







O~

LIST OF FIGURES

Groundwater Quality Monitoring in Iowd + + v « « v v o .

Figure No.
1  Geological Conditions and Potential Groundwater Contamination ., .
2 Naturally. Occurr1ng Water Quality of Iowa's Bedrock Aqu1fers R
3 Fertilizer-Nitrogen Use in IOWa 4 v o v & o oe o v o n s 0 0 s s
4 Nitrate Concentrations in Groundwater . . v . . v . v v o i v ..
5  Total Nitrogen Fertilizer Applied by State . . v v ¢ v v v 4 & o
6 Sources -of Nitrogen in the Environment . . . . . . « . & . . e
7 Estimated Pesticides Applied by State . . . . . . . . s e s e e s
8  Pesticides in Iowa's Groundwater . « v & o v v % 0 s e v 0 v o e .
9 Number of Reported Spills of Hazardous Substances by Source . . .
10 Number of Reported Spills of Hazardous Substances . . . . . . . .
11 Comparison of Urban and Agricultural Pesticide Usage in Iowaf, . .
12 CERCLIS Abandoned or Uncontrolled Sites inlowa . . « . v 2 . . .
13 Abandoned or Uncontrolled Hazardous Waste Disposal Sites . . ., . .
14  Landfills Permitted by the Department of Natural Resources . . . .
15  Lagoons Suspected of Leaking . + v v v v v v e o o n o o » N
16 Potential Sources of Nitrogen in Groundwater e TN . e
17  Number of Reported Leaks from Underground Storage Tanks, . . . . .
18  Schematic Diagram of Agricultural Drainage Well .-, . . . . . . .
19 Location of Areas Possessing Conditions Favorable
for Possible Agr1cu1tura1 Drainage Wells . . o v v v v v v o o
20 Location of Sinkholes in Northeast Iowa . .4 v v 4 ¢ ¢ o 0 o o & &
21  Cost Per Year by Funding Source e e e e e e e e e e e
LIST OF TABLES:
Table No.
1 Pesticide Contamination by Aquifer Type . . . . . . ¢ o4 v v
2 Estimated Iowa Population Served by Water. Source .
3 Synthetic Organic Compounds Other Than _ :
Pesticides Found in Iowa Groundwater v .. v v o v o 4 o« & 0 v o
4  Average Nitrate Concentration (as NO3) by we11 Depth . . . . . . .
5  Summary of A1l Pesticide Data from C

Programs Covered by 0i1 Overcharge Settlement-Funds . . . . . . .

Groundwater Protection Strategy Implementdtion Costs e e

Coordination and Administrative Staff . ..o . v v v v v v v o,







INTRODUCTION

In January, 1985, the General Assembly passed water
allocation Tegislation proposed by the Water, Air and Waste
Management Commission as part of the report, State Water
Plan 1985, The legislation concentrated on water quantity
Tssues but contained tanguage requiring development of -a
plan to protect groundwater quality.

1985 Acts of the General Assembly, Chapter 7, Section
3, Regulation of Water Use and Allocation, amended Section
4558 of the Code of Iowa in 1985 to read:

1. The commission shall deliver to the general as-
sembly by January 15, 1987, a plan embodying a gener-
al protection strategy for this state which considers
the effects of potential sources of groundwater con-
tamination on groundwater quality. The plan shall
evaluate the ability of existing laws and programs to

- protect groundwater quality and recommend any neces-
sary additional or alternative laws and programs.
The department shall develop the plan with the assis-
tance of and in consultation with representatives of
agriculture, industry, and public and other inter-
ests, The commission shall report to the general
assembly on the status and implementation of the plan
on a biennial basis,  This section does not preclude
-the implementation of existing or new laws or pro-
grams which may protect groundwater quality.

Thus the legisTation required the Environmental Protec-
tion Commission (as it became known after reorganization} to
evaluate sources of contamination, consider alternatives for
groundwater protection, and make recommendations to the Gen-
eral Assembly.

It is, perhaps, most instructive to note that the leg-
islation sets forth a planning process. The groundwater
protection strategy is to be reviewed biannually. This rep-
resents a foresighted policy because it recognizes the im-
perfection of our knowledge and allows for flexibility,
growth and change. The proposed lowa Groundwater Protection

Strategy 1987 represents only the first report Tn the plan-
ning process. It proposes policy with our 1987 understand-
ings. The agenda it proposes is designed to set a policy
directjon for the present. It must be reviewed biannually
and may be altered to reflect new data, new understandings,
future conditions and changes in public perceptions. Much
of the thrust of this proposed Strategy is -designed to en-
hance Iowan's understanding through research and data col-
lecting activities as well as through public education, so
that an informed public may assist in shaping an evolving
policy. The strategy also proposes contaminant concerns
which should be addressed and general approaches for protect-
ing lowa's groundwater.

Authorization




Public
“tion. during the past decade. Investigations have revealed
“industrial solvents, toxic wmetals, pesticides, and other
“hazardous . substances finding their way into water supplies.
:Nat10na11y, attention has generat]y focused on investiga-
- tions -of disposal sites, either as landfills or lagoons, and
. many of-these sites-are-on the National Pr1or1ty List. These
““have become known- as "Superfund" sites. ~ Iowa has thirteen
- such sites on-the National Priority List. Widespread concern.
- ~for groundwater has - Tead Congress to- propose groundwater
" Amendments - to legislation such as the Federal Insecticide,
-Fung1c1de and Rodenticide Act (FIFRA) and the Clean Water
- Act, and to pass- groundwater amendments to the Safe Dr1nk1ng
Nater Act

Awareness

. -Groundwater contamination . has received national atten-

The Iowa Genera] Assemb1y also has entertained ground-

'5water Jegistation.. ‘Legislation has been passed to establish.

"f'a prototype home- hazardous waste collection program, to

Financial

Support

Scope of Work

_phase-out most - county - 1andf1111ng, to test-municipal water
" supplies . for synthetic organic <compounds and to  develop
-rules for -underground’ storage tanks, Further, the Ground-

. water Fund and the. Hazardous Waste Fund were established as
a means to begin paying for needed programs. Such legisla-
“tive initiatives have been prompted by national concerns,
_ specific local water- supply problems, and significant re-
,'sea;ch results developed -here in Iowa,

- The ."non- po1nt“ contamination issues have: received the

- most attention in: Iowa.. ‘Ongoing research on diffuse, agri-
‘cultural sources of groundwater contamination at Big Spring
“is widely recogn1zed as- providing compelling documentation
- 'of contamination. .Conclusions developed from Big Spring's
-research, as well as from several other Iowa locations, have
‘heen w1de1y presented to various agricultural groups through
. public presentations, meetings and trade magazines as.well
as to the public through television, radio. and newspapers.
But local problems such as superfund sites at Charles City,
Des’ Mo1nes, Council’ B1uffs and elsewhere have a]so rajsed
tflowans concerns."'”-" : :

The U.S. Env1ronmenta1 Protect1on Agency prov1ded fundé

'to support much of. the p1ann1ng activities represented in
Jth1s Strategy., ' _

' The: goa1 of - ther Iowa'Groundwater'PrOtect1on'Strategy

)-1987 s the develiopment of an appropriate coherent assemblage
of policies and programs, derived from the best information
“currently’ available, which can help. protect Towa's ground-_

water resource, Emphas1s is placed upon protection of

-groundwater from contamination, rather than management of
- problems or management. of resources. The Strategy addresses
. anthropogen1c contamination only.  This is contamination

caused by human act1v1t1es. 1t does not address natural

water qua11ty prob]ems. ' . _




The Strategy is aimed at protecting groundwater as a re-
source. It is not a drinking water protection plan. This
distinction is important although it may not be immediately
grasped, Drinking water may be the most important use of
groundwater, but drinking water can be protected by water
treatment, or bottled water, or perhaps by protection of
aquifers on]y Tocally where major users are concentrated.
Such approaches may be viable but would ultimately be very
expensive,  Such approaches would not serve Iowa's large
rural population very well, either. The development of prac-
tices which prevent contam1nat1on at the source, be that
source a storage tank or an agricultural field, seems more
appropriate and prudent. Preventative actions protect 1arge
aquifers and small aquifers as well as deep and shallow aqui-
fers, and may set in place an ethic which can carry over into
all personal and economic activities. Further contamination
is the result of one or many personal actions, The concept
of prevention recognizes that groundwater, per se, is not
drinking water; but it is potential drinking water. It is
also the base flow in our streams: it is a source of life to
plants and animals both common and rare. Most importantly,
the ethic of prevention can protect us from both the known
and the unknown, and it is probably the least expensive way
of ensuring our valuable dr1nk1ng water sources, too.

The Strategy evolved by first evaluating potential
sources of groundwater contamination and the programs de-
signed to manage or control these sources, Technical liter-
ature was reviewed and personal interviews were made with
people managing these programs. Alternative control recom-
mendations were then prépared, These materials were made
avajlable to agency staff and to two committees established
by the Department for this purpose. The Technical Advisory
Committee included representatives from the following insti-
tutions:

Towa Department of Agricultural and Land Stewardship
Division of Soil Conservation
Laboratory Division
Iowa Department of Natural Resources
Environmental Protection Division
Geological Survey Bureau
Towa Groundwater Association
Towa State University
Cooperative Extension Service
Water Resources Research Institute
University of Iowa
Department of Geology
Department of Preventive Medicine
University Hygienic Laboratory
University of Northern Iowa
Iowa Institute for Environmental Education
U.S. Géological Survey
U.S,. Soil Conservation Service




_‘ The Program Advisory Committee was composed of repre-
sentatives from the following institutions:

American Water Works Association, Iowa Section
‘Department of Agriculture and Land Stewardship
Iowa Association of Business and Industry

Iowa Association of Municipal Utilities

Iowa Audubon Council '

Iowa Corn Growers Association

Iowa Farm Bureau Federation
- Towa Fertilizer and Chemical Association

Iowa Irrigation Association

Iowa Natural Heritage Foundation

Iowa Soybean Association

ITowa Water Well Association

League of Conservancy Districts

League of Municipalities

League of Women Voters of Iowa

Sierra Club, Central Iowa Chapter

‘State Association of Counties

Committee participants were open, candid and helpful 1in
spite of time constraints which minimized their contribution,
Their willingness to participate is evidence of the wide-
spread interest in groundwater, They should be utilized
more fully in future planning efforts.

Public input was derived through a public attitude sur-
vey and public meetings. The public attitude survey was
conducted under contract with a private company. Using
standardized techniques, 400 Iowans were polled via telephone
during the period of time September 29 - October 2, 1986.
They responded to questions about sources of contamination,
severity of groundwater contamination and alternatives to
control the problems, This mechanism proved very successful
as a vehicle for deriving input from the public. A summary
of results is presented in Appendix A, Similarly, through
the summer and fall, 1986, at various small group meetings,
lowans were asked their opinions about sources of contamina-
tion in Iowa. These were also valuable for learning how the
public thinks. Five public meetings were held to discuss
general findings and recommendations of the Strategy, as
proposed here. Constructive input was limited by a short
notification time, the inadequacy of public meetings, and a
lack of printed materials., However, comments were very in-
formative. The comments made and questions raised at these
meetings are appended to this report in Appendix B.

Department of MNatural Resources staff suggested the
recommendations to the Environmental Protection Commission.
The recommendations took into account the opinions of the
advisory committee members, other agency staff, and .the pub-
1ic. The final recommendations are, however, the sole re-
sponsibility of the Department and the Commission. The rec-
ommendations were adopted on January 6, 1987, after review
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by a subcommittee of the Commission and significant Commis-
sjon discussions. With presentation to the General Assembly
on January 15, 1987, they become open for discussion, adap-
tation and adoption. They should set the agenda for discus-
sions on groundwater protection.

BACKGROUND INFORMATION

Groundwater is water which saturates soil and rock ma-
terials and is contained within the earth. When it is con-
tained within a surface soil and is above the water table it
is often called soil water, but all water below the perma-
nently saturated water table is appropriately called ground-
water. Aquifers are saturated bodies of rock, sand or gravel
from which water can be extracted through sustained periods
of time by pumping. Aquifers are both porous (have space for
water) and permeable (allow water to fiow at a relatively
rapid rate). Aquifers are highly variable in porosity, per-
meability, areal extent, thickness and depth. In general
they are only known directly from wells developed into them
and inferentially by important geologic investigations.

For purposes of this report aquifers may be divided into
four types: alluvial, drift, bedrock and deep rock. They
are illustrated in Figure 1.

- Alluvial aquifers are saturated sand and gravel depo-
sits filling valleys along rivers and streams. They
are usually named after the river which deposited the
sand and gravel.

- Drift aquifers are saturated sand and gravel deposits
which occur as regular and irregular bodies and are
contained within a mass of clayey glacial drift.
These aquifer deposits formed both within and upon
glaciers, These aquifers are usually unnamed, but a
few buried channels have been named for a place near-
by. The extent of drift aquifers is usually poor1y
known, and they may be very localized.

- Bedrock aquifers are saturated bodies of the uppermost
lTithified rock formation. In Iowa these aquifers are
usually limestone, or dolostone, but may be sandstone.
Near Manson, the bedrock aquifer is formed in volcanic
rocks. These aquifers are usually named by the rock
formation or the formation's geologic age., Often
these aquifers cover vast areas.

Hydrogeology
and
Contamination




- - Deep rock aqu1fers are saturated bodies of 11th1f1ed

- rock which are buried ‘beneath the bedrock. In lowa

- these are genera]]y sandstone,_11mestone, or ‘dolo-

_“stone, They are named for the rock formation or the

age of the rock which is saturated ~.Such aquifers
usually cover: vast areas.r - o

Aqu1tards are bod1es of rock which 1mpede groundwater
flow. They have Tow permeah1]1ty and will not produce water
from a well under -normal pumping.r'They often separate aqui-.
fers . and may surround them. “Like aquifers, aquitards are
h1gh1y variable. The higher the1r clay content, in general,
the more they retard water movement. Aqu1tards do not stop
water movement, they retard it and.they can strongly influ-
'_ence both the d1rect1on and rate of flow. .
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Groundwater recharge comes from rainfall. Alluvial
aquifers or bedrock aquifers may receive recharge within
hours of rainfall if they are immediately beneath a soil sat-
urated by rain. The rainfall infiltrates the soil surface,
percolates through the subsoil and recharges the aquifer be-
low. Drift aquifers, most bedrock aquifers and deep rock
aquifers receive this infiltrating water more slowly. Re-
charge may be measured in weeks or months, commonly years or
decades, often centuries or millenia for deep rock aquifers,
The mechanism is the same though, percolation through soil,
aquitards and other aquifers.

In some areas where limestone lays directly beneath very
shallow soils, groundwater recharge can be very direct. Sur-
face water can flow into holes in the ground (sinkholes) and
recharge the aquifer in a few minutes or hours, Such re-
charge is restricted to regions called karst areas which oc-
cur in primarily northeast Iowa.

Although direct surface water recharge to groundwater is
relatively excepticnal, groundwater interaction with surface
flow is the rule. Groundwater continuously discharges to
rivers and streams. Thus, in periods of 1ittle runoff (mid-
summer, mid-winter) surface water quality is a reflection of
grogndwater quality. Surface flow and groundwater are insep-
arable, - ‘

Each of the aquifer types are susceptible to anthropo-
genic contamination, but the potential of each type is dif-
ferent., Highly susceptible to contamination are alluvial
aquifers and bedrock aquifers in karst regions or where sur-
ficial aquitards are thin. Recharge through soils can be
measured in days to years, and water quality in these aqui-
fers could respond on such time scales. Water quality in
bedrock aquifers of karst regions can change on time scales
measured in minutes and hours when surface water enters sink-
holes. As aquitards get thicker, contamination responses are
less 1ikely to occur and contamination may not appear for
years. Thus, shallow drift aquifers, may reflect contamina-
tion from the past decade, but deeper aquifers within the
drift may not, Similarly, bedrock aquifers may reflect con-
tamination in one area, but not in another because of slower
contamination movement where aquitards are thicker or tess
permeable. Deep rock aquifers are generally not contaminated
from anthropogenic sources except where major fracturing has
occurred, where abnormal recharge has occurred because of
major water withdrawals, or where poor well construction or
improper well abandonment has taken place. Figure .l shows
schematically which aquifers may be experiencing contamina~-
tion today. It should be noted that local water quality
within an aquifer can vary greatly. No perfect prediction
of contamination is possible. However, in a general sense, a
model exists -for assessing the vulnerability of . aquifers in
Iowa,




Natural
Groundwater
Quality

~Natural water quality varies considerably in Towa. In-
organic ions, such as magnesium, calcium, sodium, iron,
fluoride and sulfate are common constituents of groundwater.
Such ions vary depending upon the rocks which contain the
water and the depth of the aquifer, The higher the concen-
tration of dissolved ions, the less desirable the water for
most purposes. _ -

In Iowa water quality often mirrors water quantity. The.
best natural groundwater quality is generally in alluvial
aquifers, These generally ‘have dissolved inorganic ions
that are measured at less than 500 milligrams per liter
(mg/1).  Alluvial aquifers, associated with major rivers,
can yield large amounts of water as well. Drift aquifers
lTocated throughout the state are highly variable in both
quantity and quality. Often :however, they provide good
quality water which is adequate for domestic uses. Rock
aquifers in northeast Iowa have good water (Figure 2). Dis-
solved solids are generally less than 1,000 mg/1 and yields
may be high. The bedrock aquifers in northwest Iowa have
fair water quality. Generally, the total dissolved solids
in the water is less than 1,500 mg/l, but such levels are
less than desirable and water yields are somewhat variable.
Southern Iowa generally has lowa's poorest water. Ground-
water extracted from bedrock often exceeds 1,500 mg/1 and
yields are highly variable, Regardless, most of Iowa's
groundwater resources are usable with little or no treatment
necessary to provide safe water.

Radioactivity is another natural contaminant in ground-
water, It is derived from the natural radioactivity trapped
in the rocks where the water is stored. While it is not
generally excessive, it is highest in deep rock aquifers,
especially in central and southeast Iowa, where it often ex-
ceeds drinking water standards.

Figure 2. MNatural Occurring Water Quality in Towa's Bedrock
Aquifers. Source: Iowa Geology 1984,




Iowa is highly dependent on groundwater as a source of
drinking water and also for other uses as well. Recent es-
timates suggest that 70 to 80 percent of all lowa's drinking
‘water comes from groundwater. In addition, it accounts for
80 percent of the water used for irrigation, 70 percent of
the water used for livestock, and 70 percent of the water
used by industry (excluding power generation).

Alluvial, drift and shallow, unprotected bedrock aqui-
fers are the most susceptible to contamination from anthro-
pogenic sources., This can be seen in Table 1. '

Table 1. Pesticide Contamination by Aquifer Type.
‘Source: Kelley et, al. 1986.

‘Alluvial - 39%
" Drift 14%
Bedrock {less than 50' of cover) 62%
Deep Rock and Bedrock 4%

{more than 50' of cover)

Alluvial and deep aquifers supply the greatest number of
people with drinking water (Table 2). Assuming that the data
in Table 1 represent conditions for the entire state, a rough
estimate of potential exposure of Iowa's population to pesti-
cides through groundwater can be made by multiplying the per-
cent of contaminated samples times the population indicated
under each of the four aquifer types. This computation
yields the total potential exposure of rural and municipal
groundwater users in Iowa to pesticides which is approximate-
1y 715,000 people. This is about 29% of those using ground-
water. This estimate. tends to be substantiated by sampling
which has shown that forty percent of all wells sampled for
pesticides have been found to contain pesticide residues. In
addition to pesticides, a number of other synthetic organic
compoynds have been identified through a Timited program of
groundwater sampling., These are identified in Table 3. It
seems that a substantial percentage of lowa's population may
be exposed to contaminants through their drinking of ground-
water, The contaminant exposure rises substantially when us-
ers of surface waters are added.

Groundwater Use
and Potential
Exposure to
Contamination




Table 2. Estimated Iowa Population Served by Water Source.
Source: Towa Department of Natural Resources.

Water Source = ‘Municipal* Rural**
Surface Water 810,000 - < 5,000
Groundwater

Alluvial - - 1,010,000 30,000
Prift : o 220,000 ' 140,000
Bedrock {upper) 280,000 40,000
Deep Rock (and 1,040,000 500,000

deeper bedrock)

*Municipal populations total more than population
served because many water systems tap several water
sources to supplement quantities, blend quality, or

~ for use as a standby or auxillary supply.
~**The data wused may tend to over estimate usage from
deeper rock aquifer sources.

Table 3. Synthentic Organic Compounds Other than Pesticides
Found in lowa Groundwater. Source: Kelley, 1985,

" Organic Solvents
Tetrachloroethene
Trichloroethene
1,1,1-Trichloroethane

" 1,1-Dichloroethane
Methylene Chloride
Carbon Tetrachloride
1,1,1-Dichloroethyene
1,2-Dichloroethane
1,1,2-Trichlorethane

Aromatics
‘Benzene
- Toluene
Styrene
Ethylbenzene

Trihalomethanes
Chloroform
Bromoform
Bromodichloromethane
Dibromochloromethane
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EVALUATION OF CONTAMINANT SOURCES
AND PROGRAMS FOR THEIR CONTROL

Thirteen potential sources of groundwater contamination
were evaluated during the development of this plan. They
were selected from those sources widely beljeved to be among
the most important in lowa. Many potential sources were not
carefully evaluated because they were thought to be inconse-
quential, Information believed to be most relevant to policy
analysis was compiled. This included collection of data
about the sources' geographic distribution and documented or
possible affects on groundwater quality. Health impacts were
considered as well, especially as contaminant distribution
and population exposure relates to potential health risk,
Furthermore, existing laws and programs were evaluated to de-
termine inadequacies and needed improvements. Brief synopses
of each are included below for informational purposes.

Five potential sources of contamination werée identified
which are generally considered to originate at the top of
the soil. Thus, these sources are either spread or spilled
onto the ground surface.

Concentrations of nitrate in Towa's groundwater have
increased steadily over the last twenty years in response to
the increased use of commercial nitrogen fertilizers (Figure
3). Because high concentrations of nitrate in drinking water
have a known adverse effect of human health, the trend of the

last two decades is a concern to both the general public and.

government officials,

The primary reason for concern is the health of infants
who are susceptible to methemoglobinemia when exposed to
high concentrations of nitrate., Methemoglobinemia is a con-
dition which 1imits the supply of oxygen to the tissues,
particularly in infants, producing a bluish color of the
skin, However, health concerns over exposure to high con-
centrations of nitrate in drinking water go beyond the risk
of methemoglobinemia. Several studies have implicated ele~
vated concentrations of nitrate in drinking water with other
health concerns. including ing cardiovascular disorders,
hypertension, increased cancer rates and congenital malfor-
mations. _

’ Nitrate in groundwater has become a pervasive problem
in Iowa. Under the Safe Drinking Water Act a standard of 45
mg/1 (milligrams per TJiter) has been established and all
public water supplies were required to monitor for nitrate
in the water they serve to the general public. Currently,
about 50 of Iowa's approximately 2,000 public water supplies
exceed the standard and another 260 are experiencing prob-
lems of increased concentrations, In addition, about twenty

11

Sources on the
Land Surface

Agricultural
Use of Nitrogen
Fertilizer




percent of the samples submitted from private wells exceed

the standard. The significant increase in nitrate concen-

tration in these wells and the number of wells experiencing
problems, has taken place since the mid 1960's (Figure 4.)

12 12

Fertllizer — Nitrogen
Use

in lowa

(I 100,000 fons. N)
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Figure 3. Ferti]izer-Nitrogen Use in Iowa.
Source: Jowa Geology 1986.
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Figure 4, Nitrate Concentrations 1n.Groundwater. Data
plotted is from four public water supplies and
Big Spring. - Source: Jowa Geology 1986.
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Research has shown that increasing nitrate concentra-
tions in groundwater are directiy related to the increased
use of nitrogen fertilizers in modern agricultyral practices.
On an annual basis, over one million tons of commercial ni-
trogen fertilizers are applied to Iowa fields, making Iowa
the second highest user in the United States (Figure 5).
- When one considers all the typical sources of nitrogen to
cropland in Iowa an average balance shows: fertilizer-N con-
tributes 55-60%; manure-N 10-15%; Jegume-N 8-10%; rainfall-N
5-8%: and soils 15-20% (Figure 6). Of these sources only
fertilizer-N has grown significantly in the last fifteen
years.,:

1,100,000 Total Nitrogen Fertilizer Applied
‘ : ' By State (1984)

1,000,000
900,000
800,000

700,000

Nitrogen {tons)

600,000

500,000

400,000

Illinois lowa Texas Nebraska Calif.  Konsas

Figure 5. Total Nitrogen Fertilizer Applied by State.
Source: U.S. Department of Agriculture, Agri-
cultural Statistics, 198b.

'Oof_ Typical Sources of Nitrogen
in the Environment
80 -
= 60~ 55-60
i3]
e
& 404
. 15-20
20
0

N-Fert Manure Legume Rain Soils

Figure 6. Sources of Nitrogen in the Environment.
Source: Hallberg, 1986.
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Although in small geographic areas surface runoff into
sinkholes, ag-drainage wells and improperly abandoned wells
does contribute to nitrate contamination of ground water,
research has shown that the major mechanism by which nitrate
moves to ground water is infiltration through the soils,
Research suggests that between 30 and 50 percent of the ni-
trogen applied to Iowa's fields is lost. This loss repre-
sents a $200 million cost to farmers each year, '

Wells developed into shallow aquifers appear to be the
most vulnerable to nitrate contamination., Shallow bedrock,
shallow drift and '‘alluvial wells are the most frequently
affected by nitrate leaching from the surface (Table 4),

Table 4; Average Nitrate Concentration (as N03) by Well
Depth,  Source: Rajagopal, 1984,

”e}}egggth Public | Non-Public

25 21 15

50 12 19

75 13 13
100 9 10
125 5 6
150 5 7
175 4 5
200 3 2
225 6 3
250 5 3

> 250 1 1

High nitrate concentrations in drinking water are gen-
erally perceived by the public to be a serious problem.
There has: been concern expressed by the public in cases
where nitrate concentrations have exceeded the standard in
groundwater or drinking water. Although there is no total
agreement on just how significant a threat to human health
elevated nitrate concentrations pose, data suggest that con-
cerns are justified, Cases of nitrate poisoning do occur
each year in the midwest., More importantly perhaps is the
jdea that nitrate contamination of an aquifer clearly demon-
strates the vulnerability of the resource to other contami-
nants that may move through the soils in a similar fashion,

The size of the population at’'risk from ingestion of
water with elevated concentrations of nitrate is signifi-
cant. Approximately 762,000 people, or about 26 percent of
the state's population, are served by water with high con-
centrations of nitrate above 22 milligrams per Titer.
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Current agricultural practices have resulted in. the
problem that exists today. Without changes in the way ni-
trogen fertilizers are managed, it is reasonable to expect
the problem to continue and expand to include both increas-
ing concentrations and deterioration of deeper aquifers,

Controlling nitrate concentrations in ground water is

dependent upon controlling nitrogen input such as excessive

nitrogen fertilizer application. Although there are several
nitrogen sources contributing nitrate to the environment,
only a few are controlled. State and local regulations con-
trol minor sources of nitrogen input such as septic systems,
wastewater treatment and feedlot operations. However, no
controls are placed on the single largest source - nitrogen
fertilizer., Recently educational efforts have been under-
taken by the Cooperative Extension Service to help raise the
awareness of the problem within the farm community, but bud-
get constraints threaten to adversely impact on such ef-
forts,

The most press1ng needs related to controlling the prob-

lem of nitrate in groundwater are:

1, dinformation on more efficient use of nitrogen ferti~
1izer and best management practices to effectively
control nitrogen losses to the environment, and

2. development and implementation of effect1ve pub11c
education programs.

Pesticides are now being detected in low concentrations
in the shallow groundwaters of the state. The implication
to human health from exposure to these compounds is unknown,
Although quantitative evidence is lacking regarding the ef-
fects to human health resulting from chronic exposure to
pesticides, their presence in groundwater clearly indicates
water quality degradation, Such degradation is occurring to
susceptible aquifers statewide.

Pesticides were first detected in groundwater in Iowa
in 1974 by researchers from Iowa State University. Subse-
quently, researchers from a number of federal and state
agencies undertook work to better define the problem of pes-
ticides in Iowa's groundwater. Perhaps the most definitive
studies were conducted by the lowa Geological Survey in
northeastern Iowa. Based on this work and the corroborative
findings of other research, it is now clear that the most
commonly used pesticides are leaching to shallow groundwater
across the state,

In total, nine herbicides and three insecticides have
been detected in monitoring conducted in Iowa. The most
frequently detected compounds have been the herbicides
(Table 5). Generally, concentrations have been less than
one part per billion. Concentrations have been known to be
as much as 100 times greater in local areas where the con-
tamination has been found to be influenced by leaching from
chemical storage and handling facilities., Data clearly in-
dicate, however, that the major source of these pollutants
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]
is their widespréad application to farm fields and subse-
quent movement through the soils to the groundwater. Iowa
is a major -user of pesticides, perhaps second only to
California in total use (Figure 7). The total Tloss from
Iowa's farm fields does not appear to be large, usually be-
tween -one and five percent of the 75 million pounds of ac-
tive ingredient applied annually. However, the economic jm=
pact of such a loss is substantial; representing between a
$5 and $23 million Toss annually. The loss to groundwater
is less thar one percent, perhaps 0.1 percent.

Table 5. Summary of All Pesticide Data from Groundwater
Quatity Monitoring in Iowa. Source: Kelley,
et. al., 1986,

Common Name Maximum Months
Active Concentration % of All of
Ingredient ug/1 Detections Detections
Herbicides :
alachlor 16,6 15% : 1-12
atrazine 13.0 72% - 1-12
chloramben* 1.7 < 1% 7
cyanazine 13.0 13% 1-12
dicamba* 2.3 2%%* 3,6,7
metolachlor 9.0 9% - 1-7,11,12
metribuzin 4.4 10% 1-12
trifluralin 0.2 1% 6,7
2,4-D* 0.2 < 1% 4
Insecticides
fonofos 0.9 2% 4,6,8
sujprofos** 1.4 < 1% 5
- terbufos*¥* 12,0 5% 5

. *Analyzed by different methods, thus N not the same
as for other herbicides. :
**Only detected in one study.

The implications to human health. from the long-term
- exposure to pesticides are unclear. And it. is because of
our lack of knowledge that concern has been -expressed by
both the scientific community and the general public. Cer-
tainly, various epidemiological studies suggest cause for
concern., For examp]e, mortality from some cancers is sig-
nificantly higher in rural farm families. Aggregate county
studies reveal that excessive morta11ty from leukemia, mul-
tiple myelonia and non-Hodgkin's Tlymphoma is- consistently
associated with area herbicide usage,
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Figure 7, Estimated Pesticides Applied by State, Source:
Gianessi, 1986, The California total was amended
through personal commucations with Gianessi,

Because we are only just beginning to look for and find
pesticides in groundwater and drinking water and chronic
health disorders may require twenty years or more to mani-
fest themselves, the ijmpacts to public health and the re~
sulting economic ramifications may not be known for years,
However, a substantial part of the state's population may be
at risk. Based on the monitoring to date of 60 public water
supplies at least 785,000 people, or 27 percent of the
state's population are periodically consuming Tow concentra-
tions of pesticides via their drinking water (Figure 8).
About twenty percent of these people are 1ikely to have been
exposed to residues of more than one pesticide. For those
- Towans using private water wells for their drinking water

wells for their drinking water the situation may be worse.
Private rural wells may be shallow and located in vulnerable
geologic settings., Researchers have observed an association
between the detection of pesticide residuals in wells and
elevated nitrate concentrations. In some counties in west-
ern Iowa up to 70 percent of the samples submitted from pri-
vate wells have been found to exceed the nitrate standard,

_ Current pesticide management practices have resulted in
the problems presently being experienced in Iowa. Without
changes in these practices, it is reasonable to expect the
problem to continue and expand both in geographic area and
into deeper aquifers,
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Figure 8. Pesticides in lowa's Groundwater.
Source: Hallberg, 1986.

Pesticides are registered for. use in Iowa by both the
U.S. Environmental Protection Agency and the Iowa Department
of Agriculture and Land Stewardship. Both agencies have the
authority to ban or restrict the use of a pesticide. In ad-
dition to the registration of pesticides, the Iowa Depart-
ment of Agriculture and Land Stewardship certifies individu-
als who wish to apply pesticides. There are approximately
50,000 farmers certified to apply restricted use pesticides,
In addition, around 5,500 commercial applicators are certi-
fied, = About 4,400 of these commercial applicators are in-
volved in the use of agr1cu1tura] chemicals, the remainder
are involved in urban lawn care and pest control enter-
prises,

Major needs which should be addressed concerning this
contaminant source include:

1. information on the health implications related to

long-term exposure to low pesticide concentrations,

2. additional information on effective pesticide man-
 agement practices which can minimize further the
pesticide movement into groundwater,
more effective education programs, and
an annual record of pesticide use in Iowa.

=W
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The application of animal wastes, industrial wastewater
treatment sludges and product residues, and municipal sewage
sludge onto the 1land surface has become a common practice,
It is an alternative to burning or discharging our wastes to
rivers and streams.

At land application s1tes soluble constituents such as
chlorides and nitrates will move through the scil and into
groyndwater, Other contaminants may become soluble under
Tow pH conditions or simply exceed the absorptive propert1es
of the soil and move into the groundwater.

Historically animal wastes have been looked upon as a
valuable resource in providing necessary nutrients for plant
crops. Unfortuantely, all too often Tand application is
more of a disposal method rather than a resource management
technique, and the emphasis is on convenience and time sav-
ings rather than on effectiveness. Under such management
nitrogen credits may not be taken when manure is applied.
As a result, commercial nitrogen fertilizer may be exces-
sively applied because the manure nitrogen and the commer-
cial fertilizer nitrogen are additive sources.

At the end of 1984 there were nearly fifteen milliion
head of hogs and six million head of cattle on lowa farms.
On a daily basis, that equals 4,06 million cubic feet of
cattle manure and 1.7 willion cubic feet of hog manure.
Over one year this manure could potentially produce enough
nitrogen to fertilize 4,7 million acres of corn at 160
pounds per acre, Unfortunately, much of the nitrogen is
lost before it is applied to the fields. Depending upon the
handling, storage, and spreading techniques used, anywhere
from 20 to 90 percent of the nitrogen content is lost. Im-
proved manure handling techniques would preserve more of the
fertilization value of the manure,

There are 22 permitted land app11cat1on projects for
the disposal of municipal wastewater sludges. These may
contain hazardous substances such as Tead or cadmium. These
projects plan to utilize 8,300 acres of cropland over the
planned terms of the projects., Other municipalities may
also land apply sludge, but their sludge has been tested and
found to have no hazardous contaminants. There are 675 mu-
nicipal wastewater treatment plants in the state and many of
them land apply their sludge. At 200 acres per wastewater
plant, approximately 135,000 acres of cropland have been
used for the disposal of sewage sludge. A typical nitrate
nitrogen value for municipal sludges in the Midwest in 140
ppm or 2.5 percent total N by weight. Several municipal
wastewater plants also spray irrgate their final effluent
for additional treatment. '

Industrial Tand applications of waste occur the Teast
frequently. The Department of Natural Resources has been
notified of nine such operations in the state. The waste
material varies from paunch manure to lime sludge. Several
industries spray dirrigate their wastewater for additional
treatment following a lagoon.
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, Septage, waste from septic tanks, is also commonly land
disposed in lowa. - There are no state or local permit re-
quirements for this disposal practice. Typical concentra-
tions of NH3-N range from 60 to 120 parts per million.
VYiruses, bacteria, and synthet1c organic compounds are also.
present in septage.

Groundwater mon1tor1ng is not requ1red at any of the
Tand application sites in lowa., However, studies conducted
at sites 1in Oregon and other states have shown no signifi-
cant changes in ground water quality due to the app]ication
of sewage sludge containing heavy metals.

Contamination of groundwater is not expected to be as
high a risk with animal wastes, if evenly app11ed as w1th
the app11cat1on of other nitrogen fertilizers since the ni-.
trogen is not as readily available when bound to organic
compounds found in the waste. It is also not suspected to
be a major contributor to the long-term rise in concentra-
tions of nitrates in groundwater noted since 1960 since
livestock numbers have decreased or remained steady during
most of that time. '

Bacterial contamination is a concern where sludge or
septage have -not been properly stabilized, where public ac-
cess has not been controlled, and for sha11ow wells within
300 feet of the site. This is especially a concern along
alluvial aquifers, In addition, miscellaneous organics such
as household degreasers found in domestic wastes and animal
hormones and antibiotics found in animal wastes may also be
a.concern. However, no monitoring has ever been conducted
to assess these concerns,

Industrial wastes are controlled under Resource Conser=-
vation and Recovery Act and state rules for land disposal.
~ At these sites, groundwater conditions and waste contents
are considered prior to issuing a permit for disposal of
most of these types of wastes. In addition, a permit is
required for all wastes exceeding concentration Timits for
any of the following: lead, cadmium, zinc, arsenic, barium,
chromium, chlorides, copper, cyanides, fluorides, mercury,
nickel, phenols, selenium, and silver.

A set of gu1de11nes for land app11cat1on of animal
wastes is published in Title 567, Chapter 65 of the Iowa Ad-
ministrative Code. These gu1de11nes include an application
rate based on nitrogen and phosphorus contents of the waste.
A maximum application rate of 400 pounds of nitrogen per
acre is recommended, though cautions are given for any ap-
plication rate above 200 pounds of available nitrogen per
acre,

Current land application practices do not appear to
have had any significant impact on ground water qua11ty.
Although, clearly there has been a lack of monitoring at
these sites. The number of acres involved in land applica-
tion may increase in the future as restrictions on landfills
become more stringent.
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In protecting ground water, the state needs to take the

following actions:

1., establish groundwater mon1tor1ng in the v1c1n1ty of
some Yand application sites in lowa,

2. review existing rules on stabilization, recordkeep-
ing, and notification requirements for septage
haulers, .

3. rigidly enforce the State's requ1rements for the
land apptication of municipal sludge.

Additionally, testing for pH at Tand application sites

should be rigidly enforced.

Toxic and carcinogenic chemicals are a part of our so-
ciety. They are used to power vehicles, clean appliances,
and manufacture plastics or other materials that are widely
used, These chemicals are stored and transported in every-
thing from small vials to Targe trucks. Spills, leaks, run-
off, and land application of these chemicals have contami-
nated local groundwater across the state,

Potential sources of spills, leaks, and runoff from
above ground storage include: 146 regulated hazardous waste
facilities Tlocated in 52 counties; over 1,400 auto repair
and service garages; approximately 1,300 ag chemical dealer-
ships; as well as numerous barge terminals, rail terminals
and petroleum tank farms (Figure 9},

Piali Fire
ipeline o oy
2% °

. Sterage and
Transperiation . Handling

Related Facilities -
. P5% 80%

Figure 9. Number of Reported Spills of Hazardous Substances
: by Source, Source: JIowa Department of Natural
Resources, - '

In addition to handling and storage facilities, in 1983
nearly 4,5 million tons of chemicals were transported to or
from Iowa by rail. Another 1.7 million tons of chemicals
and gasoline were hauled by barge. And, more than five mil-
Tion tons of 1liquid chemicals were hauled by truck. Over
the last five years, there have been 1,859 chemical/fuel
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spills reported in the state (Figure 10). The highest con-
centration occurred at facilities located in either Polk or
Scott Counties and the largest volumes of materials spilied
were petroleum products. Five spill sites have been identi-
fied for remedial action by the state and placed on the State
Registry of Abandoned or Uncontrolled Sites.

8001 Number of Reported Spills
of Hazardous Substances
600 -
400 -
200
0~ : :
logl 1982 1983 (984 1985 1986
(thru
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Figure 10. Number of Repdrted Spills of Hazardous Sub-
. stances. Source: Iowa Department of Natural
Resources.,

Potential groundwater contamination from the storage,
handling, and transportation of hazardous chemicals is local
in nature and depends on the vulnerability of the surround-
ing geology. And indeed, a number of organic compounds as-
sociated with these sites have been detected in local public
drinking water supplies. Concentrations very close to a
site can be expected to be high., Groundwater monitoring in
the vicinity of agricultural chemical dealerships have shown
that concentrations may be 100 to 300 times higher than con-
centrations found in wells impacted by nonpoint sources.

Spills, leaks, accidents, and runoff from storage fa-
cilities are expected to continue to occur in the future.
Reduction in their impact may be expected, however, if best
management practices (BMPs) for material handling are fol-
Towed,

At least five state agencies and their federal counter-
-parts are involved in the regulation of hazardous chemical
storage and transportation. The State Fire Marshal's Office
has adopted national fire protection standards for flammable
and -combustible 1liquids (NFPA 30), These standards address
tank storage, tank testing, and Teak testing, Their main
concern is public safety from fire hazards. The Department
of Agriculture and Land Stewardship administers the Federal
Insecticide, Fungicide, and Rodenticide Act. They regulate
the storage and sale of pesticides. :
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The Department of Natural Resources has the authority
to regulate facilities that pollute the air, Tand or waters
of the state. Above ground storage and handling facilities
are addressed by specific regulations including the report-
ing of hazardous conditions and abatement of hazardous
conditions, land application of waste pesticides, land ap-
plication of used o0il, and hazardous waste facility site
licensing. Other hazardous waste generation, storage,
transportation and disposal activities are regulated by the
U.S. Environmental Protection Agency. The U.S. Department
of Transportation enforces shipping and labeling require-
ments under the Hazardous Materials Transportation Act. And
the Iowa Department of Commerce and Industry regulates the
transportation of any substance except water by pipeline.

While the transportation, storage and handling of haz-
ardous chemicals has a number of regulations designed to
protect. the environment, there is room for improvement., Re-
cent rules on storage and containment around fertilizer and
pesticide storage facilities represent a major improvement.

There are four areas that need to be addressed:

1. the Tack of control over the generation of small

‘quantities of hazardous waste,
2. the lack of information regarding hydrogeological

characteristics and water quality around storage

sites,

3. the tack of information on the health impacts asso-
ciated with exposure to a full array of compounds,
and ' ,

4. the Tlack of alternatives to present disposal prac-
tices.

Concentrations of pesticides and nitrates have been in-
creasing steadily in Towa's groundwater in recent years,
Concerns over the potential adverse impact on human health
due to this contamination has increased as well. One poten-
tial source of these contaminants may be their use in the
urban environment. o

Urban households outnumber farms by 670,000 to 113,000.
However, the amount of urban residential area is much Tess
than farm area (115,000 versus 33,700,000 acres). Total ap-
plications of pesticides are much lower for the urban popu-
lation (616 tons per year versus 32,850 tons per year for
agricultural pesticides) (Figure 11}, The same is true for
total fertilizer applications (2,415 tons per year urban
versus 1,072,000 tons per year for agriculture). _

Atthough total agricultural pesticide application is 50
times greater than that applied to urban residential areas,
the urban application rate is greater. Urban pesticides are
applied at an average rate of 10.7 pounds per acre versus
three pounds per acre for agricultural pesticides. The ag-
ricultural fertilizer application rates for agriculture and
urban turf are about equal,
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Figure 11. Comparison of Urban and Agricultural Pesticide
: “Usage in Towa., Source: Pimintel and Padgitt
Personal Communications.

The impact on public health from Tong-term exposure to
water contaminated with pesticides and nitrates is not fully
understood., There is an association between exposure to
pesticides and increased cancer rates.  There is also grow-
ing concern over the health impacts of exposure to nitrates.
However, the greatest risk in urban areas may be due to di-
rect contact, for example children playing on lawns,

- Any pesticides sold in Iowa must be registered with the
Towa Department of Agriculture and Land Stewardship and the
U.S. Environmental Protection Agency.

" There are no regulations governing applications of pes-
ticides registered for general use or fertilizers by urban
residents. Though encouraged to follow label directions,
there are no rules requiring training or certification., Ur-
ban residents are prohibited from buying restricted use pes-
ticides unless they. are registered applicators.

‘Professional pesticide applicators are required to be
registered by the Iowa Department of Agriculture and Land
Stewardship. This registration requires special training in
the application and handling of pesticides.

- As noted, there are no existing programs on urban pes-
ticide or fertilizer use, Traditionally, the state and U.S.
Environmental Protection Agency have avoided environmental
regulations directed toward the individual household. Exam-
ples abound: residential waste is exempted from the state's
prohibition on open burning; household hazardous wastes are
exempt from Resource Conservation and Recovery Act regula-
tions; and private wells are exempt from the Department's
permit and reporting requirements. .

The use of pesticides and fertilizers in the urban en-
vironment is expected to continue at current Tevels., At
present, there is 1ittle information on the use and impact
of these products. Increased study of urban pesticide and
fertili%er use is expected in the future and would be help-
ful to %va1uate future policy. S
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The following five sources of contamination are placed
below the surface of the soil and generally buried,

The contamination potential from most unpermitted land
disposal sites is greater than from permitted sites because
they lack precautions made for siting, designing and operat-
ing to minimize 1leakage. Potential contaminants include
metals, pesticides, inorganics, halogenated organics, and
other organics,

Abandoned dumps and hazardous waste disposal sites con-
stitute hazards which may require remedial actions to reduce
or prevent groundwater contamination. These remedial ac-
tions are expensive but they may not be effective always.
Identification of a responsible party to take such actions
may be difficult, '

Abandoned dumps are the result of past practices which
would not be acceptable today, Municipal dumps are jllegal
today. Approximately 2,000 municipal dumps were closed by
1976.  Closure consisted of coverning the debris with six to
twelve inches of soil and revegetating the area. Four of
these former municipal dumps are on or proposed for U,S, En-
vironmental Protection Agency's National Priority List under
the Superfund Program, '

Private disposal of industrial wastes containing haz-
ardous waste s also prohibited today. Prior to the Re-
source Conservation Recovery Act legislation, it was common
practice for many industries to dispose of their hazardous
wastes on site or on land leased by them, The Comprehensive
Environmental Response Compensation and Liability Act re-
quired all parties who were aware of a disposal site con-
taining hazardous substances to report its location by June
1, 1981. These sites are compiled as a 1ist called CERCLIS.
Currently, 335 potential uncontrolled sites have been listed
for Towa; they include permitted landfills, tagoons, and
spill sites as well as abandoned dumps (Figure 12).

No Contamingtion Observed,
No Action Necessary

/ 105

Polentio! for Contamination,
Wastes Documented

Inodequate Documentation

Wastes Undocumenied,
— Source Unknown,
Contamination Qbserved

13

3l wasies Documented,
Contamination Observed

" Total=327

Figure 12, CERCLIS Abandoned or Uncontrolled Sites in Iowa.

Source: Iowa Department of Natural Resources.
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Five industrial dumps located in Iowa are on or are pro-
posed for the U.S. Environmental Protection Agency's National
Priority List. Remedial actions have begun for most of them
(Figure 13}.
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Figure 13, Abandoned or Uncontrollied Hazardous Waste Dis-
posal Sites, Source: lowa Department of Nat-
ural Resources.,

Current state laws allow some unpermitted land disposal
projects to continue today. The disposal of residential
waste on property where it was generated presently is exempt
from permit requirements. Furthermore, private disposal of
industrial wastes is allowable as long as these wastes do
not contain materials classified as "hazardous". The Envi-
ronmental Protection Commission is considering legislation
to address this issue. There are no reporting requirements
on the composition, quantity, or location of the "nonhazardous™
wastes. Of course, as demonstrated by municipal Tandfills,
waste defined as nonhazardous waste may also contaminate
groundwater. Definitions in the rules allow the nonhazardous
sources to be disposed in unpermitted sites until a contami-
nation problem is detected.

Abandoned hazardous waste disposal sites have contami-
nated 59 drinking water wells across the state, including
fourteen public water supplies. Contamination at these
sites may be short lived, as apparent in the case of the
Waterloo water supply. However, contamination may also be
continuous, although decreasing, as is the case of the Ames
supply, or it may be persistent and variable as are the sup-
plies monitored along the LittTe Sioux River.
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Ninety percent of the known problem sites are impacting
shallow aquifers, Halogenated hydrocarbons are the most
frequently detected contaminants. A large number of sites
remain to be investigated and at least an equal number are
expected to be discovered in the future.

Since the most significant type of waste found at the
uncontrolled sites investigated by the Iowa Department of
Natural Resources is industrial waste, these sites probably
present the greatest groundwater threat, Most industrial
disposal sites are located near population centers making
their potential impact even greater,

Both- the Iowa Department of Natural Resources and the
U.S. Enviromental Protection Agency depend upon the notifi-
cation of a Tandowner, an observer, or a concerned party to
develop their 1ist of potential sites. There are not enough
staff to actively look for waste disposal sites.

Once a site is placed on CERCLIS, there is a seven-step
process that the site may go through. After identification
the next step is to determine whether or not immediate re-
moval is necessary. The lead agency makes a preliminary as-
sessment of the situation. If no removal is required (or
following removal), an on-site investigation is conducted to
determine the appropriate response and the degree of threat.
The next step is remedial action which addresses the long-
term effects of the site. The last step is documentation
and recovery of costs. Clean-up costs vary considerably.
Examples 1in Iowa range from $250,000 to $9 miilion. The
major factors in determining costs are the amount of waste
and the extent of groundwater contamination. '

Since most of these problem sites are caused by past
practices, the outlook for the future looks better as these
sites are identified and cleaned up,

While the Comprehensive Environmental. Response Compen-
sation and Liability Act addresses the worst case sites,
containing hazardous substances, the extent of other private
disposal practices will not be known unless a reporting or
permit requirement is enacted.

With the current staff, it would take eight years to
investigate the 100 potential sites identified to have
wastes on-site, That does not include the two to three
sites added each month. _

Protection of groundwater resources could be improved
if the following needs are met:

1. reporting and monitoring be required at all dispos-

_ al projects, ' :

2, state funds are available to investigate uncon-
trolled sites or, increased state funds are avail-
able to match federal superfund money, and

3. an active program to seek out sites or prevent con-
tamination is initiated,
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Landfills

Landfills are a potential source of leachate which may
contaminate groundwater. Leachate is generated in landfills
from the 1iquids buried along with the waste and from infil-
trating rainfall, This 1leachate may contain pathogens,
heavy metals, organic compounds, as well as low concentra-
tions of toxic or carcinogenic materials. Although leachate
may surface near landfills, it also may move down through
the soils to the groundwater and thus impact the quality of

.the groundwater,

Throughout Iowa's history, land. disposal has been the
primary method of solid waste disposal., Prior to 1975,
there were numerous private dumps and approximately 2,000
town dumps which allowed open burning of wastes as well as
burial. In 1975, these dumps were replaced with sanitary
landfills, Until 1981, hazardous wastes were also legally
disposed of at permitted landfill sites. As a result of
that practice, 59 landfills have been placed on CERCLIS (a
computer 1list for uncontrolled sites). They have been re-

“ported .to the U,S. Environmental Protection Agency as dis-

posal sites for hazardous waste prior to 1981,

-Today there are 125 permitted landfill sites located in
83 .counties (Figure 14). These utilize a total of 10,000
acres of Tland. Open dumps, though illegal, still occur,
Private land disposal projects are legal and continue, espe-
cially at manufacturing sites and on farms. However, it is
estimated that as much as 95 percent of the solid waste gen-
erated today is disposed of in permitted landfills., Since
1975, this totals about twenty million tons of solid waste,
about 0.6 tons per person per year.

@ municipal B closed disposal site

o construction and dermolition {C+D} 0O closed C+D disposal site
& industrial

Figure 14, Landfills Permitted by the Iowa Department of
Natural Resources. Source: lowa Department of
Natural Resources,
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Iowa's regulations for permitted landfills tend to fa-
vor development at upland sites. At such Tocations in Iowa,
Tandfills are generally developed into clay rich glacial
drift or silty loess above glacial drift, However, other
sites have been developed including twelve landfills in
abandoned quarries or abandoned coal mine areas and seven at
former dump sites near rivers. Two are located within known
karst areas.

- Groundwater monitoring is required at all permitted
Tandfills, although five sites had not yet installed their
wells by the end of 1985, Based on current data, less than
ten percent of the permitted landfills have shown any indi-
cation of groundwater contamination. However, groundwater
contamination was never expected to be a problem, so ground
water monitoring wells were not required, until recently, at
many sites. Furthermore, for sites with older monitoring
wells, many probably have not been properly constructed or
properly located and the water quality samples have been an-
alyzed for indicator parameters only. For example, chlo-
rides have been analyzed, but not metals or organics. Thus,
only an incomplete picture of groundwater contamination
around landfilis is available today.

Monitoring of municipal solid waste 1landfills in
Minnesota and Wisconsin have shown contamination of ground-
water with volatile organic compounds. These studies show
that even rural landfills which do not receive significant
industrial waste can produce a Teachate containing a mixture
of organic compounds,

- Most of Towa's Tandfills are located in a rural setting
with the exception of eight sites located within three miles
of the city Timits of Sioux City, Fort Dodge, Cedar Rapids,
Burlington, and Waterloo., Twenty-nine are located within
three miles of a small town (2,000-20,000 population). The
risk to these populations, of course, depends upon the di-
rection of groundwater flow, the nature of the Teachate, the
proximity to discharge areas, the source of drinking water,
among other factors, ' '

“Every Tlocal government ‘is required to provide for the
disposal of solid wastes for its population. The Iowa De-
partment of Natural Resources establishes rules to regulate
solid waste management and is required to issue permits for
sanitary disposal projects. Local boards of health are di-
rected to cooperate with the state in enforcing the state
solid waste rules,

The Taw designates incorporated cities and towns as the
management authorities within their boundaries and the coun-
ty board of supervisors as the management authorities within
the remaining unincorporated portions of each county. Many
of these organizations contract with outside firms for the
~operation and maintenance of the facilities,
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Lagoons

By law, landfills are required to consider alternative
disposal methods by 1988 and to implement a plan to use al=-
ternative methods by 1997. If alternative methods are found,
the use of landfills will be greatly reduced by 1997. -Under
almost any alternative method--recycling, incineration, com-
posting or reduction--there will be a final residue which
must be landfilled, This reduced volume however, might be
such that a single landfill facility could accomodate the
residential waste from the entire state, Reasonable esti-
mates of our ability to do this could be studied at a state
level.

Unfortunately, the cost of alternatives will likely pro-
hibit any significant reduction in Tandfill operations even
with the implementation of recently passed Tegislation uniess
economic factors change appreciably in the near future.

Clearly, if the state is to continue to use Tlandfills
to dispose of waste, several changes need to be made to en-
sure groundwater protection. Current ground water monitor-
ing requirements at Tandfills are deficient in the types of
parameters analyzed, in the frequency of sampling, and in the
siting and construction of monitoring wells. New rules are
proposed that would correct these.

In addition, current siting criteria needs to be re-
viewed and improved, Current rules need to be changed to
address the impact of the disposal of hazardous wastes in
sanitary landfills prior to 1981 and the continuing disposal
of household hazardous wastes at permitted landfills.

Excessive seepage from Tlagoons is a known source of
groundwater contamination. Its impact is very similar to
Tandfills except that the waste content differs and the con-
tamination process does not depend on the recharge from
rainfall., There is a constant hydraulic head present in a
tagoon which forces the liquids down through the underlying
and adjoining soils,

Lagoons have been used -as a method of wastewater treat-

ment since the mid-1950's, The most common lagoons are
built for..the biological decomposition of human or animal
wastes. - Ninety-five percent of the lagoons in Iowa are
either municipal or agricultural lagoons. Other uses for
lagoons include cooling ponds, ash dispesal, settling basins,
temporary holding basins, and total retention ponds.
- An inventory of pits, ponds and lagoons conducted in
1981 showed 2,188 impoundments located at 1,439 sites across
the state. Of these, less than five percent were suspected
of leaking {Figure 15). However, the inventory showed la-
goons in every county of the state.
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Figure 15. Lagoons Suspected of Leaking. Source:
‘Musterman, Wilfang & Fisher, 1981.

The Towa Department of Natural Resources requires an
operating permit for all municipal and industrial Tlagoons
that discharge to surface water. The Department has also
issued operating permits for about half of the semi-public
or private lagoons in the state., The Department's design
standards allow for a seepage rate of 1/16 of an inch per
day with six feet of head. For a one acre lagoon, 1/16 of
an inch equals over 600,000 gallons per year.

Research has shown that agricultural Tlagoons have a

natural bottom sealing mechanism which prevents excessive
seepage after a short period of use. However, lateral seep-
age 1into nearby streams or discharge points is also ex-
pected.  Groundwater monitoring near a hog waste storage
pond in central Iowa found nitrate concentrations of eight
to ten times the drinking water standard for nitrate,
' Dredging to remove excessive solids build-up is a com-
mon practice at agricultural and municipal lagoons. The im-
pact on the sealing capacity of these lagoons from dredging
is unknown,

Due to the hydraulic force of leaking lagoons and the

volume of stored 1iquid wastes lagoons may pose a signifi-
cant threat to groundwater, Unfortunately, only minimum
groundwater monitoring has ever been conducted at these
sites. _ _
_ Lagoons Tocated near private or public wells in karst
terrain and lagoons containing toxic wastes have the highest
potential for causing significant groundwater contamination
problems,
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Septic Tank
Systems

Lagoons are inexpensive to construct, maintain and op-
erate. Thus, they will continue to be used in the treatment
of wastewaters in the future,

Currently, regulation of lagoons can fall under four
separate environmental programs administered by either the
U.S. Environmental Protection Agency or the Iowa Department
of Natural Resources. These programs include the Clean Water
Act program for effluent discharge permits, the Resource Con-
servatijon and Recovery Act program for treatment or storage
of hazardous wastes, the Comprehensive Environmental Response
Compensation and Liability Act program for the clean up of
abandoned lagoons which contained hazardous materials, and
the Toxic Substance Control Act program which restricts the
use and storage of toxic substances such as liquid wastes
contaminated with polychlorinated biphynols.,

The -most encompassing of these programs is the effuent
discharge permit system which is handled primarily by the
Iowa Department of Natural Resources,

There 1is nevertheless a need to collect better water
quality information for 1lagoon sites, particularly when
dredging occurs. In addition, enforcement of the permit re-
guirements for agricultural lagoons should be improved.

Pollution of groundwater from septic tank systems oc-
curs when the capacity of the surrounding soil to treat the
wastewater is exceeded or when the underlying soils are high-
1y permeable allowing contaminants to rapidly move to the
groundwater table before treatment is complete.

The U.S. Environmental Protection Agency estimates that
between 25 and 35 percent of the households in Iowa use sep-
tic tanks. That equals 300,000 to 400,000 septic tanks.
Local contamination may occur near any single unit; however,
regional problems caused by the density of tanks in a region
have been the major concern of most regulatory agencies,

A density of 40 or more septic tank systems per square
mile represents a potential threat to the shallow groundwater
of the area., Based upon countywide statistics, Polk County
and Linn County are the only counties which approach or ex-
ceed this density in the state., Of course, local densities
may exceed these estimates several times depending .upon the
distribution within the county. ' '

The pollutants most commonly found relative to septic
tank systems are nitrates, bacteria, a mixture of organic
compounds, and several inorganic compounds (such as sodium,
chlorides, potassium, calcium, magnesium and sulfates). As
Figure 16 shows, septic systems are not a major source of
nitrate for groundwater although they are appropriately cited
as one of many sources.

Private septic systems are regulated by the Iowa Depart-
ment of Natural Resources rules. The local board of health
is designated in the current rules as the administrative au-
thority unless the system discharges to a surface water,
Then the Department has the permit authority.
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Figure 16. Potential Sources of Nitrogen in Groundwater,
Source: Hallberg, 1986.

lowa Department of Natural Resources rules contain sit-

ing and construction requirements including: a minimum depth
to groundwater of three feet, a minimum separation distance
of 50 feet from a private water supply well and 200 feet from
a public water supply well, and a maximum percolation rate of
one inch in 60 minutes,. No minimum percolation rate is given,
though unstable ground is to be avoided. In addition, where
the septic system serves more than 50 people on a regular
basis, the U.S. Environmental Protection Agency may assert
authority wunder the federal Underground Injection Control
program. - : -
While contamination from septic systems has a Tocal im-
pact on water quality in areas of high septic tank density,
the number of septic tanks is expected to decrease near me-
tropolitan areas as public treatment facilities are made
available, Specifically, expansion of the Des Moines waste-.
water treatment plant is expected within the next five years
and will service portions of the city previously unsewered.

The ‘Iowa Department of Natural Resources has also made
an effort in the past few years to identify unsewered rural
communities and to encourage public treatment at these com-
munities.

Although septic systems are not believed to pose a sig-
nificant threat to the state's groundwater additional infor-
mation on their impact on water quality would be useful.
Zoning or land management controls to restrict the density
of septic tanks .according to soil types may be helpful in
some locations., BENT
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Underground
Storage Tanks
and Pipelines

Underground tanks were originally required for the
storage of some hazardous chemicals to reduce the danger of
fire and explosion. The risk of contaminating groundwater,
however, is increased because contaminants are closer to the
groundwater table and the ability to detect leaks is greatly
reduced. The impact of even a very small leak may be sig-
nificant over the 20 to 50 year lifespan of an underground
tank,

Over 150 1incidents of Teaking underground tanks have
been investigated by the-Department of Natural Resources over
the past four and a half years (Figure 17). Contamination
from teaking underground tanks have affected the public water
supplies of eight communities in Iowa, and four have had to
cease using specific wells.

€077 Number of
Reported Underground Leaks
60— By Yeor

1980 1981 1982 1983 ° 1984 1985

Figure 17. Number of Reported Leaks from Underground Stor-
age Tanks: Source: IowaDepartment of Natural
Resources. S

Since jmplementation of a registration program in July
of 1986, approximately 28,000 tanks at over 10,000 locations
have been registered with the Iowa Department of Natural Re-
sources. .- A study conducted by the U.,S. Environmental Pro-
tection Agency showed that approximately 25 percent of the
existing tanks were leaking nationwide. .

There are 11,670 miles of pipeline 1n.Iowa carrying

' natural gas, crude 0i1, anhydrous ammonia, and other petro-

leum products for eleven different pipeline operators. Less
than: two percent of the reported spills in 'lowa involve

pipeline breaks. That does not suggest, however, that the

volumes - are insignificant. The second Tlargest. pipeline
spill in the United States occurred in Polk County in 1981,
It involved over 900,000 gallons of crude oil.  Transconti-
nental pipelines are better monitored than most -underground

tanks. Pressure gauges at pumping stations often have auto-

matic shut-off valves which activate at preset high or low
pressure levels and during no.flow conditions. Due to the
high pressures {more than 1,000 pounds) and high volumes,
the detection Timit for most systems is five barrels (210
gallons) per day, Thus, while they are monitored carefully,
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the monitoring will not detect leaks which could have very
serious affects on groundwater., The 210 gallon per day Tim-
it is also the reportable quantity set by the Office of
Pipeline Safety of the U.S. Department of Transportation.

Nearly all of the products stored in underground tanks
and transported through pipelines are of a hazardous nature
and pose some threat to human health. Other risks involved
with leaking underground tanks include fire and explosion,
damage to wildlife, damage to plant life/crop loss, and dam-
age to aquatic 11fe.

Nationwide, 45 percent of the incidents of release from
underground tanks have contaminated groundwater. Eighty-
five percent of the underground storage tank leaks reported
in lowa have resulted in contamination of shallow ground-
water, '

At least three state agencies and their federal coun-
terparts are involved in the control of underground tanks
and pipelines. They include: the Iowa Department of Natur-
al Resources, the Iowa Department of Commerce and Industry,
and the State Fire Marshal's Office of the Iowa Department
of Public Safety.

Recently the Ilowa Department of Matural Resources pro-
posed registration rules for underground tanks similar to
the U.S. Environmental Protection Agency's regulations,
Constructijon standards for underground tanks have not yet
been proposed pending finalization of federal regulations.
Other regulations enforced by the Department include the
hazardous conditions reporting requ1rements and emergency
response activities,

The Iowa Department of Commerce and Industry is respon-
sible for the control of the transportation of all sub-
stances (except water) by pipeline in the state. They have
adopted many of the operating standards promulgated by the
Office of Pipeline Safety of the U.S. Department of Trans-
portation,

The State Fire Marshal's Office enforces testing and
inspection requirements for the underground storage of flam-
mable products which were established by the National Fire
Protection Association.

The major environmental program for underground tanks
is included in the 1984 Amendments to the Resource Conserva-
tion and Recovery Act. The Act regulates 83 percent of the
tanks reported to be leaking. The other seventeen percent
are exempt and include small residential tanks, tanks stor-
ing heating oil, and tanks containing recycled wastes.

There has been a continuous increase in the number of
reported releases per year since 1980. This trend is not
expected to level off for several years.
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Special

Machanisms of
Contamination

Abandoned Wells

Several private petroleum companies have voluntarily
implemeénted maintenance and replacement programs for their
aging tanks., These programs systematically replace the old-
est tanks and ensure the integrity of the others, The im-
pact of these programs on the discovery of leaking tanks is
not expected to be seen for several years because of the
large number of potentially leaking tanks.

Another program expected to reduce the number of leak-
ing tanks is the monitoring rules proposed by the Department
of Natural Resources, These rules would require all new
tanks to install observation wells at each end of a single
wall tank and to monitor the interstitial area of a double
wall. tank. ‘

To effectively protect groundwater resources, the state
needs to undertake several activities:

1. the state should be mapped to identify areas vulner-

able to groundwater contamination,

2. the construction requirements for new underground

storage tanks should be finalized,

3, additional staff should be added to respond to the
expected increase in the number of detected leaking
underground tanks, and _ '

4, old tanks need to be replaced and/or subjected to
the same rules as new tanks.

: The final three contaminant sources are really not
sources at all, Rather they are special mechanisms which
allow point contamination of groundwater by conveying water
from the land surface directly down into aquifers below.

Any hole in the ground that penetrates down to an aqui~-
fer becomes a potential avenue for pollutants to enter the
groundwater. A properly constructed and maintained water
well will protect the resource, but if the well is abandoned
and remains open, then runoff from precipitation and snow
melt can find ready access to sources of drinking water.
Surface runoff contains everything with which it comes in
contact--human and animal waste, farm fertilizers, and pes-
ticides. Once into the groundwater system, these pollutants
travel with the subsurface flow to be pumped to the surface
later by an unsuspecting user. Less obvious is the situa-
tion where a well originally penetrated a zone of contami-
nated or highly mineralized water which was cased out to
prevent entry of that water into the well, and the well was
completed in a deeper, better quality source., Given time,
the well casing will deteriorate and fail., When that hap-
pens, the inferior water can enter the well and reduce the
quality of the better water, Well drilling professionals
and health officials have been concerned about these wells
for many years. Improper well abandonment is widely be-
lieved to be a bad practice, but research on their affects
to aquifers is generally Tacking.
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In 1982, the Iowa General Assembly directed an inven-
tory of abandoned wells. Coordinated through county asses-
sor's offices, each property owner or tenant was asked to
provide information about the number and nature of wells on
their property. The primary reason for this inventory was
concern for the potential, detrimental impact abandoned
wells might have on groundwater quality. A total of 21,775
abandoned wells were reported; an average of 217 abandoned
wells were reported per county. Although the inventory cards
did not inquire as to whether or not these wells had been
plugged, a surprising number of cards indicated that owners
had plugged or filled the wells.

Analysis is concluded that the well inventory repre-
sented a 60 percent sample., Thus, approximately 36,300
abandoned wells may be estimated to occur in Iowa. This es-
timate does not consider abandoned municipal or commercial
wells, nor private wells within towns..

The Towest number and percentage of wells were reported
in northeastern Iowa where reliable productive wells of rel-
atively shallow depth have been easy to develop. The larg-
est number and percentage of abandoned wells were reported
in south-central Iowa and to a lesser extent in northwestern
Iowa, These areas, historically, have been deficient in re-
1iable groundwater supplies. People frequently have required
alternative supplies because of contaminated shallow supplies
or unsatisfactory yields. The development of rural water
systems to meet needs in these areas may also have contri-
buted to the number of abandoned wells. In a state with de-
c¢lining farm populations and expanding rural water systems,
it is reasonable to expect the number of abandoned wells to
continue to increase,

Although the number of abandoned wells estimated is
substantial, it is less than some previous estimates. In
terms of the potential adverse impacts on ground water qual-
ity, the wells may pose less of a threat than previously
thought.

. There is no state law that requires an abandoned well
to be plugged unless it is within 100 feet of another well,
The state relies upon an educated and conscientious citizenry
to respond to a problem that endangers a resource vital to
all Iowans. Threats from this source could be eliminated by
requiring proper well plugging.
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Agricultural
Drainage Wells

In areas of north-central Iowa, land is drained by means
of agricultural drainage wells. These wells may drain both
surface water and tile-drainage water into deeper aquifers
below (Figure 18). These aquifers also serve as a primary
source of drinking water in the areas with agricultural
drainage wells. Studies have shown that the wells are de-
livering: sediment, nitrogen, and pesticides to the ground-
water and are affecting the drinking water supplies of nearby
users,

Drainage well

ol . R 5

Ground surface

Figure 18; Schematic Diagram of Agricultural Drainage Well.
Source: Glanville, 1985,

A combination of low topographic relief and tightly
packed, poorly drained soils produced vast sloughs and
marshes rich with plant and animal 1ife over large areas of
north-central Iowa. Underlying a portion of these areas are
highly fractured carbonate bedrock formations, As early as
the 1800's efforts were made to convert this productive
marshiand to agricultural Tland by draining the surface
waters. Most of this change was accomplished through drain-
age districts, but the development of drainage wells contri-
buted some part to this omission of land. The installation
of these wells reached a peak in the 1940's and 1950's.

Since 1980, three studies of agricultural drainage
wells have been undertaken in Iowa. The first of these
studies identified wells in a number of counties in the state
but found that three areas (draining about 16,000 acres)
contained high concentrations of the wells, It was esti-
mated that as many as 700 agricultural drainage wells drain-
ing 70,000 acres could exist in lowa (Figure 19), However,
the exact number and location of agricultural drainage wells
has never been determined. While various methods of locat-
ing the wells have been used, estimates still range from 400
to 700 wells.,
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Figure 19, Location of Areas Possessing Conditions Favorable
' - for Possible Development of Agricultural Drainage
Wells. Source: Musterman, Fisher & Drake, 1981,

Between 1981 and 1983, researchers from lowa State Uni-
versity conducted a study of agricultural drainage wells 1in
Humboldt County. Water entering four wells was monitored,
As. a result of this monitoring, high concentrations of ni-
trate and pesticides were found entering the wells. The
study also Tooked at the impacts drainage wells were having
on nitrate levels in nearby drinking water supplies. The
percent of water supply wells exceeding the nitrate standard
was significantly higher for areas having agricultural
drainage wells than for the areas without such wells. Fur-
ther, average nitrate concentations from deeper wells in
areas with drainage wells were found to be significantly
higher than in areas where there are no drainage wells., Be-
cause agricultural drainage wells normally discharge to
deeper bedrock aquifers, these results show that the wells
are having an impact on the water quality of the aquifers
used by nearby water supplies., '

Perhaps of greater concern is the fact that agricultur-
al drainage wells provide an opportunity for serious contam-
ination of a deeper aquifer as a result of a spill. This is
particularly true with drainage wells that have surface in-
lets and are located on the right-of-way of county or pri-
vate roads. In the event of a spill, clean-up could be eco-
nomically and technically impractical and risk to nearby
residents could be considerable., '
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Sinkholes

Prior to 1957, no regulatery requirements existed for
the installation of drainage wells in Iowa. Thus, these
wells become a viable alternative even in situations where
natural drainage existed. In 1957, the state recognized the
potential for contamination of ground water supplies from
these wells. Between 1957 and 1982, permits were required
to jnstall new wells, Wells constructed prior to 1957 were
generally exempted from the permitting requirements. Under
the laws implemented in 1957, a new well could be granted a
permit if it could be shown that no pollutants would be dis-
charged to the groundwater,

In 1983, the state law changed. All drainage wells,
regardless of their date of construction, must now be per-
mitted. However, under the rules of the Iowa Department of
Natural Resources, the discharge any poliutant, other than
heat, to Iowa's groundwater is illegal. Thus, in light of
the research conducted on the wells, the Department may not
jssue a permit for the wells without violating these rules,

Drainage wells by their nature are also injection wells
and as such are subject to regulation under that portion of
the Safe Drinking Water Act dealing with underground injec-
tion control, In Iowa, this program is administered by the
U.S. Environmental Protection Agency.

Agricultural drainage wells are a poor practice in
areas where drinking water quality is a concern. If ground-
water quality is to be protected, the wells need to be pro-
perly closed,

Sinkholes are natural holes in the ground which allow
sediment, bacteria, and other contaminants including nitrate
and pesticides to run directly into the upper bedrock aqui-
fer. Sinkholes have Tocally been used as dumps, further en-
dangering water quality. Areas with numerous sinkholes are
known as karst regions. In lowa, the karst regions are gen-
erally restricted to the northeastern corner of the state.

More than 12,000 sinkholes have been identifed and map-
ped in northeastern Iowa (Figure 20). Sinkholes occur where
solution caverns or conduits enlarge to the point where they
can no longer support the overlying soil material. - The re-
sulting collapse of this material into the solution cavity
results in an opening on the land surface, or sinkhole.

Studies of groundwater contamiration in northeastern
Towa have revealed two processes by which contaminants reach
the groundwater, The most widespread process and the most
important is by infiltration. The second process is direct
surface runoff into sinkholes of sediment, attached pollu-
tants, and soluble and insoluble contaminants.

Towa karst regions typically exhibits poor water quali-
ty, with occasional high turbidity, high nitrate concentra-
tions, pesticides, bacterial .concentrations, and other
pollutants may find their way to the groundwater through the
sinkholes. Groundwater quantity and quality can fluctuate
widely in this region. During runoff events, water from
wells in major conduits will Tikely turn cloudy and contain
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peak levels of bacteria and pesticides as well as other con-
taminants., The average annual sediment yield to sinkholes
is estimated to be 1,101,000 tons. The area draining to in-
dividual sinkholes may be very small or as large as several
square miles, - The total area draining to sinkholes 1in
northeastern Iowa is estimated to be about 280,000 acres.
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Figure 20. Location of Sinkholes in Northeast Iowa.
Source: Hallberg and Hoyer, 1982,

In addition to the introduction of pollutants from non-
point sources, sinkholes have, in the past, been used as mu~
nicipal and private dump sites. Although open dumping has
not been the practice of municipal operations since 1972,
private dumping in sinkholes still continues. In additien,
karst regions constitute a hazard to engineered installa-
tions which can result in contamination of ground water, In
several incidents in the Midwest, one in Iowa, sinkholes
have opened in the bottom of municipal tagoon systems drain-
ing the lagoon to the groundwater system below,

Although the number of sinkholes is large, their over-
all contribution to deteriorating ground water quality in
karst regions is not great, They do, however, provide the
opportunity for catastrophic impacts on ground water quality
if care is not taken in the siting and operation of large
scale municipal waste disposal systems.

Existing state regulations prohibit open dumping in
sinkholes and require consideration of karst conditions in
the siting and operation of large scale waste disposal sys-
tems. No regulation of runoff to sinkholes is in place,
The state has relied upon an educated public to respond to
the problem and take measures necessary to protect ground-
water resources, '
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Current agricultural practices have contributed to many
of the problems associated with sinkholes. In the absence
-of changes in those practices, the problems can be expected
to continue, Recent revisions in the criteria for the sit-
ing of municipal wastewater treatment systems may prevent the
Toss of another large lagoon system in the karst region.
Aside from this, there is no program in place, eijther
regulatory or educational, to control runoff into sinkholes
from agricultural practices.
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RECOMMENDATIONS FOR PROGRAM DEVELOPMENT

The following thirteen recommendations suggest how
Iowa's groundwater protection program should develop. They
do not require action by the General Assembly, Rather, these
recommendations suggest policy and provide a basis for pro-
gram development. Further, these recommendations jdentify
program improvements which only require additional financial
and staff resources to implement.

The Environmental Protection Commission recommends that
nondegradation be maintained as the goal of lowa groundwater
policies and programs.

Nondegradation is a concept which implies no deteriora-
tion beyond existing water quality conditions, For existing
contaminated waters, the concept also implies improvement in
water quality back towards pre-contaminated quality. Clear-
1y, any contamination is undesirable and may constitute some
additional risk to the public health and environment and ex-
isting contamination problems should be mitigated within
practical limitations,

Nondegradation 1is the concept which underlies current
State policy. It is expressed in the Iowa Administrative
Code, Chapter 61, Water Quality Standards, 567-61,2(455B);

61.2(1) Policy Statement. It shall be the policy of
the commission to protect and enhance the quality of
all the waters of the state. In the furtherance of
this policy it will attempt to prevent and abate the
pollution of all waters to the fullest extent possi-
ble consistent with statutory, and technology limita-
tions. This policy shall apply to all point and non-
point sources of pollution, '

A goal of nondegradation is consistent with the opi-
nions of most people who have expressed views on the subject
during the course of this planning process, It is existing
policy and should be retained and strengthened by incorpora-
-tion into law, '

Recently, nondegradation has been considered as unreal-
istic, unattainable, even naive. People have arqgued that
all of man's activities affect water quality and society
must instead accept degradation, define acceptable concen-
trations of contamination and control its location. While
there is some truth to the arguments, these alternatives are
undersirable. They presume that only certain aquifers are
worth protecting, and that acceptable contamination can be
defined for both existing and possible uses of the water.
Aquifers worth protecting are usually defined as those which
provide drinking water to large numbers of people. Such a
policy is usually called differential protection.
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In a state where nearly one-fourth of the population
has private well water supplies, where many of the public
water supplies serve small towns having Timited financial
resources, where most shallow water supplies (the ones most
susceptable to contamination) are acceptable for drinking
water, and where the most important source of contamination
is nonpoint agricultural sources, differential protection
seems unacceptable. All of our resources and all of our
people deserve protection, Differential protection usuaily
seeks to isolate aquifers and define acceptable pollution,
Unfortunately, aquifers are not always easily defined and
they are always interrelated. Differential protection com-
monly ignores the potential for future groundwater develop-
ment and the all important fact that groundwater provides
the sustaining base flow to surface waters which also supply

drinking water. Equally important, our knowledge about ac-

ceptable Tevels of contamination for any one pollutant, much
less for a "stew" of contaminants, is extremely Timited.
Everyone desires minimal pollution, if not zero contam-
ination, and it seems prudent to attempt a worthy goal that
is difficult to reach rather than to guarantee success with
goals that provide 1ittle benefit. Furthermore, as some
contamination is already widespread and as we are beginning
to understand some methods of control, implementation of
prevention techniques should both improve water quality in
some areas and prevent further contamination everywhere.

Nondegradation should continue to be our state's goal.

The Environmental Protection Commission recommends that
three poticies guide lowa toward its goal of nondegradation:

1. Prevent contamination, _

2. Improve groundwater quality where contamination is

present, and

3. Fnhance and maintain public confidence in ground-

water quality through public awareness.

Prevention of groundwater contamination was emphasized
in various ways by nearly all people contacted during Strat-
egy development; prevention js the key to success in pro-
tecting groundwater. A recent report by the Environmental
and Energy Study Institute, a non-partisan research group
associated with Congress, recommended “that Congress enact a
prevention based goal for groundwater protection,... to pre-
vent contamination to the maximum extent possible.” In a
national process of policy decision making the "Institute
found broad agreement that prevention should be the funda-
mental consideration and the first priority in groundwater
protection decisions., Groundwater should not be contami-
nated by society's activities if it can be avoided.".

An orientation toward prevention is consistent with
seeking nondegradation. It is a proactive approach...stop
contamination before it starts.
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A preventative orfentation of policies and programs is
a realization that society cannot successfully manage each
and every activity. Regulatory and nonregulatory policies
should instead institute as much as possible, a framework
for success which requires a minimal amount of day-to-day
management. Perhaps more importantly, policies should en-
courage those actjvities which emphasize proper handling of
potential contaminating materials. Monitoring and enforce-
ment cannot be done everywhere, Specific rules for one ac-
tivity may not apply to others., However, principles such as
proper handiing of all chemicals, their judicious use and
reuse, and overall efficiency may apply in situations where
personal decisions can prevent contamination. These person-
al decisions add up and are very important,

Prevention is essential because it is far less expen-

sive than cleanup. Cleanup of hazardous conditions on the
ground can cost millions for just a one acre site; cleanup
within an aquifer may cost even more - and it may be techno-
logically impossible for many years. Cleanup of water drawn
for drinking is an essential technology which society must
have available, and many already are using, but it has major
costs as.well, Further legal action is expensive,
_ Prevention is also safer. Aquifer cleanup may be im-
possible, drinking water cleanup may be possible, but not
back to a pre-~contaminated state. Management-intensive ap-
proaches may define specific practices or contaminants, but
they ignore the rest. Long-term health effects of most an-
throprogenic contaminants are largely unknown. We cannot
generally define safe limits, although society should con-
tinue to try and improve our understanding. FEven where
health 1imits have been established, lower concentrations
are preferred, And prevention, not cleanup, nor management,
is the viable mechanism to achieve this protection,

Public confidence repeatedly was mentioned as crucial to
the success of groundwater protection programs., There must
be confidence that policy makers have the information needed
and the ability to act in the interest of Iowa, Policies
must be understood and supported by the public. Thus, the
public needs to learn what has been gained from research and
water quality monitoring, from regulatory programs and train-
ing sessions, The public requires that prevention of contam-
ination, early detection of problems, and public disclosure
of information be built into the groundwater protection
strategy., The public also requires that Iowa programs be
tailored to meet the needs of Iowa. Programs limited by
statutes from being more restrictive than federal laws and
regulations may not meet Iowa's needs. The General Assembly
should consider the impact of placing such a limitation on
groundwater programs. Public confidence is served by research
and monitoring, public education and open policy making.
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The Environmental Protection Commission recommends that
the Department of Natural Resources place emphasis upon im-

proving programs at this time, ‘and develop guidelines or

standards in the future if such guidelines become desirable

or necessary to enhance Iowa's groundwater protection ef-

forts,

The Department of Natural Resources already administers
many environmental programs. Most are regulatory and were
designed with a primary emphasis on surface water. Consid-
eration of protecting groundwater was secondary or incident-
al. Most are inadequately funded and staffed and yet all
are being asked to perform better because there is increas-
ing attention and concern from the public, Initiatives pre-
sented in this Strategy reflect a change in past direction
and a new agenda to acquire needed information, to inform
the public about their environmental problems and possible
solutions, to improve management and enforcement programs,
and to improve rules and regulations. It has been suggested
that nothing new is needed except to do a hetter job of ex-
isting responsibilities. For programs to improve and address
new concerns, major staff efforts and investments are neces-
sary. These are the areas to emphasize in order to prevent
contamination, facilitate clean-up and maintain the public's
confidence in Iowa's groundwater resources.

The issue of setting standards or guidelines for ground-
water is one that should be left for possible consideration
if-and when they are deemed desireable and necessary to en-
hance Iowa's groundwater protection efforts. Groundwater
standards have been developed in other states as a part of
groundwater protection programs. Standards do not prevent
contamination, They are not recommended at this time., The
proposed initiatives in this Strategy represent a very ambi-
tious agenda. They are designed to protect our resources
and provide public confidence. With an emphasis on ground-
water protection programs focused on research and education
for the immediate future, resources directed at establishing
standards seems inappropriate.

The issue of groundwater standards is usua11y marked by
confusion, among both professionals and non-professionals.
How are they set? Who believes the values have significance?
What are they for? Where are they applied...in the aquifer
or in drinking water? Do they apply to aquifers currently
used for drinking water or potentially or to all groundwater?
How many do you set?

It seems that drinking water standards are of more
value than groundwater standards. The U,S. Environmental
Protection Agency should rigorously conduct testing on com-
pounds found in groundwater to assess their health effects.
These should be pubtished in the form of maximum contaminant
levels and recommended maximum  contaminant Tlevels. = Such
values prove helpful in evaluating contaminated conditions
and assessing alternatives for Tlocal mitigation. But
groundwater standards must not be confused with drinking

46




water standards. Drinking water standards represent the
maximum amount of a contaminant allowable in drinking water.
No one wants aquifers to be even close to such levels - and
they need not be. Professionals do not trust such values and
once an aquifer approaches such values it is very difficult,
if not impossible, to go back.

If groundwater standards are chosen in the future, they
should be developed as numerical measures to guide actions,
i.e. guidelines, They should define actions very conserva-
tively. Activities such as contaminant verification should
begin whenever any new compound is discovered at any concen-
tration. Investigations about the sources of contamination
should begin when verified compounds are found at several
locations or at some minor (10%-20%) portion of a national
numerical standard, such as Maximum Contaminant Level or the
recently proposed Groundwater Recommended Guidance Level, or
some arbitrary value such as 1 part per billion in the ab-
sence of such a value. The guideline should be simple, de-
fining actions based on national standards of drinking water
or groundwater, Towa should not get involved in setting
health based standards. Such an action would be expensive
and would take away from other necessary activities. Guide-
Tines could also be developed to help define cleanup activi-
ties in mitigation cases.
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Contaminant The Environmental Protection Commission recommends that
Issue Priority the State of Iowa direct 1its resources at programs 1in
A4  groundwater protection according to the following priority

of 1ssues,

Priorifz 1
- Agricultural use of nitrogen fertilizer,
- Agricultural use of pesticides.

- Abandoned hazardous waste disposal sites, abandoned
dumps, and unpermitted land disposal.

Priority 11

- Underground tanks and pipelines. -

- Landfills,

- Storage, handiing and transportation of hazardous
substances.

Priority III

- Agricultural drainage wells.
- Abandoned wells.
- Sinkholes.

Priority IV

- Land applications of solid and Tiquid wastes,

~ Lagoons and pits.

- Septic systems. '

- Urban use of nitrogen fertilizer and pesticides.

Widespread agreement exists among water resource pro-
fessionals, interested parties, and the general public con=
cerning the relative importance of groundwater contaminant
sources. For policy and program development, this consensus
represents a significant opportunity because it elevates
discussions from those about priorities and objectives to
those of alternative approaches and financial resources.
Documentation of the priorities is a major contribution to
groundwater policy development.

The diffuse-source agricultural contaminants of nitrate
(from nitrogen fertilizer) and pesticides, and the potential
contaminants from mostly unknown disposal sites are thought
by almost all Iowans as the most serious sources of contami-
nation (Priority I). Very little attention has been paid to
these topics until very recently, except at a few hazardous
waste {Superfund) sites. Thought to be of somewhat less im-
portance, Priority II sources of contamination are already
regulated and have received more attention in the past. FEach
Priority Il source is also actively involved in recent leg-
jslation and/or rule development. Priority IIT contaminant
sources are not really sources at all, but physical entities
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that allow or promote contamination. These have received
more popular discussion in the past, although little or no
action has ever been proposed. Except for the use of ferti-
lizers and pesticides in urban areas, Priority IV sources
are generally subjected to extensive rules. Each covers a
limited area of the state and problems associated with each
is expected to be localized, Often concerns in this group
have been more related to surface water contamination or ef-
fects from contact rather than aquifer contamination.

During preparation of this Strategy, questionnaires
about these contaminant sources and possible solutions were
prepared. They were used to assess the problems and possi-
ble solutions, These materials are on record at the Depart-
ment of Natural Resources,

The Environmental Protection Commission recognizes that
mu]tig]e agencies have the resgonsibi]it% to protect Iowa's
groundwater resources and recommends that interagency coop-
eration must be recognized as essential to successfully ac-
compiish groundwater resource protection,

The Department of Natural Resources clearly is the pi-
votal environmental agency related to protecting ground-
water, but many other groups also have key roles. And just
as the Iowa Department Natural Resources must review and up-
grade 1its regulatory, research and educational programs,
every other agency must enhance its efforts to protect
groundwater resources from contamination., It is urged that
each agency consider how it can change, develop or partici-
pate in programs which may help protect groundwater. Ground-
water quality can not be protected without the contributions
and cooperation of all agencies. Following is a Tist of in-
stitutions and their groundwater roles. Certainly others
can be added.

Department of Agriculture and Land Stewardship: regula-
tion of pesticide 1labeling, handling and storage;
registration of pesticides; certification of pesti-
‘cide applicators; regulation of fertilizers and soil
conditioners; control of insect pests and plant

- diseases; soil resources management; administration
of Agricultural Energy Management Fund; compilation
of agricultural statistics; water resources manage-
ment; education, research, public assistance and
analytical services

Department of Natural Resources: administer programs to
prevent, abate and control water pollution; regulation
of water and sewage treatment, hazardous substances
and waste, litter, land disposal and underground
storage tanks; oil and gas exploration and produc-
tion; construction and plugging of water wells;
investigates natural resources; administers program
of conservation easements; education, research and
public assistance

49

Interagency

Cooperation
A5




Local
Government
A6

Department of Public Health: supervision, investiga-
tion, reporting and education on public health

University of Iowa Hygienic Laboratory: analytical ser-
vices; research

Water Resource Districts: coordination; implementation
of water management programs

Towa State Water Resources Research Institute: research;
training _ :

Cooperative Extension Service: education

Cooperative Experiment Station: research

Department of Preventive Medicine: research; assistance;
training

Soil Conservation District: implementation of soil
conservation programs

County Boards of Health: regulation of septic systems
and private wells _ :

Iowa State University, University of Iowa, University

of Northern Iowa: education, research _

Professional and trade associations: education

Public interest groups: education

U.S. Environmental Protection Agency: regulation; re-
search; grants _

U.S. Department of Agriculture, Soil Conservation Ser-

vice: soil and water conservation technical information

. and services : '

U.S. Department of Agriculture, Agricultural Stabiliza-

tion and Conservation Service: conservation assistance

U.S. Department of Interior, Geological Survey:
research; monitoring; service

The Environmental Protection Commission recommends that
the State of lowa develop methods to significantly increase
Jnvolvement of local governments in groundwater protection
efforts.

Groundwater protection involves the integrated actions of
all levels of government. Too often, the federal government
tells the state what it must do or the state tells local
governments what they must do. Financial resources are gen-
erally inadequate with the result that responsibilities are
being inadequately assumed.

_ It is widely recognized that many acute groundwater
quality problems have specific, Tocal origins. Often the
problems are within a quarter of a mile, almost certainly
within ten miles., In the case of non-point agricultural
contamination, the problem stems from virtually an infinite
number of localized sources. Moreover, water is generally
used Tocally. Thus, both groundwater contamination sources

‘and users are local. Nevertheless, local agencies have not

yet begun to address water quality issues very seriously in
lowa. Perhaps, the major efforts have been by municipal
water utilities. Their methods for addressing the problem
have generally been to find alternative water sources (at
more expense) or to manage water quality by blending water
from several different aquifers or several different wells.
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Local government has in the past shown a lack of com-
mitment to many environmental problems, even when their
local people would be the beneficiaries. County sanitarians
exist in only 47 of the counties. Boards of Health are
often not active. Zoning, if it is ever done in the county,
generally 1is not used for any environmental purposes, In
the future, mandates for sanitarians and defined roles in
groundwater protection action activities may be required of
counties,

Local government should begin to consider their poten-
tial roles 1in protecting groundwater. At least at this
time, political support for these efforts might be surpris-
ingly high. Other organizations such as soil conservation
districts, water resource districts, drairage districts and
county conservation boards should consider options in which
they could participate.

Two factors are certain:

1. local people benefit the most from decisions which

protect groundwater, and

2. mandated programs without funding can accomplish

Tittle. '

The Strategy does not recommend any specific actions by
local government, However, parts of many of the initjatives
proposed can be adapted for local implementation and some
were designed to help local governments. Elements especial-
ly pertinent to local entities include:

1. declaration that drainage wells and abandoned wells

are illegal,

2. monitoring of public wells for problem assessment,

3. challenge grant program for private well water

quality assessment,

4. vulnerability mapping,

5. landfill alternative planning grants,

6., statewide hazardous waste collection and transpor-

tation system, '

7. permanent conservation easements on watersheds

draining to drainage wells and sinkholes, and

8. financial assistance programs for closing drainage

wells and old abandoned wells, developing alterna-
tive drainage, protecting sinkhole watersheds and
~ developing manure storage.

0f the elements in the 1ist above, vulnerability mapping
and the development of a statewide hazardous waste collection
and transportation system are primarily state responsibili-
ties, '

It is hoped that regional, county and city groups might
find these programs useful and participate actively or ad-
minister such program elements as are appropriate,

The Well Head Protection provisons and the Sole Source
Aquifer provisions of the Safe Drinking Water Act have a po-
tential for a major impact on local groundwater protection
programs, How the U.S. Environmental Protection Agency will
administer these provisions is unclear at this time, as is
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the response of state or local governments to them. However,
these provisions have the potential to develop major plan-
ning and zoning controls over areas associated with munici-
pal water supplies and they may become very important in the
near future.

The Environmental Protection Commission recommends that

the Department of Natural Resources significantly improve

the resource information base upon which groundwater protec-
Tion policy must be based. lﬁ%s Includes improved monitor-

ing data, better coordination and utilization of all data

and studies to increase our understanding of hydrogeology

throughout Jowa. ,
e objectives of this initiative include:

1. improved resource data so that it may be used for

problem assessment and policy development, and

2. improved public awareness. _

The collection, management, interpretation and public
disclosure of water quality information is the very basis
for lowans understanding our problems and developing solu-
tions. Tt is the basis of public confidence in our water
quality in the face of much current uncertainty. It is the
basis of policy development. The consistent development of
pertinent information is the basis for a resource program
whether it be for protection or management.,

A statewide groundwater monitoring plan should be im-
plemented beginning in FY88., A recent plan developed by the
Department of Water, Air and Waste Management in 1985 out-
lTines a way to use municipal, private, ambient and site
assessment sampling points to provide a flexible and com-
pelling water quality information set. The plan should be
reviewed by state and federal agencies to decide how to man-
age the network. Funding for such a program would provide a
strong incentive for water resource agencies to move ahead.

Although full development of a monitoring plan is be-
yond the scope of the Groundwater Protection Strategy, some
specific proposals are included here which fall within the
concepts developed in the monitoring plan and which further
the objectives of the Strategy. This initiative inctudes
proposals under the municipal, private and research monitor-
ing concepts of the plan. Proposals to accelerate evaluation
of hazardous sites and other problems also include monitor-
ing of the site assessment type. The proposals here would
help assess all major aquifers and the vulnerability of all
types of aquifers., :

" Municipal Monitoring:  Raw water from each aquifer
serving a municipality should be monitored on a rotating
time schedule for bacteria, nitrate, volatile organic com-
pounds and synthetic organic compounds including pesticides,
The compounds analyzed should include all identified com-
pounds from groundwater either from previous research or the
current, one-time sampling program being conducted on
finished public water supplies, Safe Drinking Water Act
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requirements for sampling water for contaminants are inade-
quate to evaluate contamination, These compounds must be
anatyzed to supplement Iowa data. Results should be re-
ported to the Jowa Department of Natural Resources and the
municipality and made publicly available annually. If or-
ganics are detected, quarterly sampling should be required.
In addition, selected aquifers must be sampled more frequent-
1y to develop information on temporal variability necessary
to help assess the data from infrequently. sampled sources,
This would serve as a useful tool for assessment of sources
of contaminants and serve as a useful compliment to possible
local groundwater protection programs.

Private Well Monitoring: An assemblage of 300 private
wells drawing from the full range of aquifers should be de-
veloped and sampled to assess rural contaminants. Possibly
working in cooperation with some private organizations, the
wells would be selected to meet criteria of construction,
depth, geographic location and aquifer type.

Contaminants analyzed would include bacteria, nitrate,
volatile organic and synthetic organic compounds including
pesticides. Again, variable temporal sampling techniques
should be employed, but all would be sampled annually for a
goal of ten years, Individual private results would remain
confidential, but aggregate results would be annually re-
ported.

A second type of private well assessment should also be
conducted. A two percent sample of private wells, drawn ran-
domly, should be sampled one time as a method of describing
the water Iowa's rural population is drinking. Such a sample
could readily be used because it would be statistically val-
id. Such an approach, which would sample about 2,500 wells,
would compliment the fixed set of private wells. The random
set. would emphasize areal coverage and the water consumed;
taking into account well placement, construction and mainte-
nance problems, The fixed set would be the control for well
problems and focus upon temporal changes of the aquifers.

Ambient Research Aquifer Monitoring: An assemblage of
150 wells installed as research wells as a part of Iowa De-
partment of Natural Resources or U,S.Geological Survey/State
Cooperative projects will be selected and maintained for ten
years to evaluate aquifers. These wells are often constructed
in groups to evaluate related aquifers. They should be sam-
pled for bacteria, nitrate, volatile and synthetic organic
compounds including pesticides on a variable temporal sched-
ule,

Local Government Initiative: The Iowa Department of
Natural Resources should develop a mechanism to match Tlocal
initiatives to evaluate water quality. Recent successful
efforts in Guthrie, Green, and Mitchell counties reflect the
serious interest of local governments and citizens., The
state, in conjunction with federal agencies, should develop
staff and financial resources to match Tocal dollars in
water quality testing. Further, services of data evaluation
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and education should become a part of the program. Such a
progam could assist local planning and education efforts and
would have a benefit of greatly aiding Iowa's rural water
quality problems. The program should be structured in such
a manner as to enable all Tocal governments to participate.

‘A premium must be placed upon taking existing data and
placing it in a form which can facilitate use in managing all

programs. It would take advantage of our current understand-

ing about how contamination occurs, where it occurs, where
aquifers are and identify which aquifers are most vulnerable
to contamination., As such, this can guide environmental
programs of the lowa Department of Natural Resources such as
Tandfill permitting, assist epidemiological analysis, and
guide local government decisions related to groundwater pro-
tection, Completed maps should be published in 1990.

A plan should be developed to update and integrate cur-
rent data management systems among the natural resource
agencies which are developing primary groundwater data, Iowa
Department of Natural Resources, University Hygienic Labora-
tory, and U.S. Geological Survey. Improvements are always
necessary, but the recent Towa Department of Natural Re-
sources organization makes such review especially timely.
The plan should be developed by the Iowa Department of Nat-
ural Resources in 1987 and should address:

1., geographic coding - standard locational conventions
of water quality data and other Tlocational data
such as facility and permit records,

2, data compatibility - coordination of data coding

~ responsibilities and data transfer, and

3. data entry - timely entry, especially of monitoring
or special research data, and avoidance of dupli-
cated efforts.

The Iowa Department of Natural Resources should begin
to develop a natural resource, geographic information sys-
tem. Definition of goals, system requirements and hardware/
software planning should begin in 1987 for implementation in
1988, Water contamination is a problem of the interaction
of land management with natural systems. Problem identifi-
cation, assessment and resolution can all be enhanced by
br1ng1ng the pertinent data together. The system should in-
clude land use information, geologic and hydrogeologic in-
formation, political boundaries, permitted locations, dumps,
abandoned sites, significant spills, transportation routes,
lakes, rivers, parks, wildlife areas and preserves. The
system should include digitized soil survey data, and lowa
Department of Natural Resources should support this activity
and coordinate efforts with Towa Department of Agricultural
and Land Stewardship to facilitate the inclusion of this
valuable resource, Such a system can facilitate all plan-
ning efforts in the Iowa Department of Natural Resources and
assist resolution of resource issues in a timely manner,
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The University Hygienic Laboratory has served as the
analytical lab for Iowa's groundwater quality measurement.
The facilities have been available for both research and
private services. lowa is fortunate to have developed such
a state facility.. The lab has developed a considerable re-
search data base, Better use of this data base could be
achieved if private analyses were computerized and the data
were more available for research., A program to computerize
private analyses 1is underway, and the state should seek to
support the activity to accelerate it so that old data may
be entered and made more useful. Such a program would Tower
the cost of data management and benefit water quality re-
search projects that address longer time periods. The lab
should seek ways to increase its locational information on
analyses and in so doing these analyses could help meet the
state's needs for improved groundwater quality assessments.
University Hygienic Laboratory should be given continuing
support to research their data to help evaluate groundwater
trends., :

The first special issue which needs research 1is an
evaluation of aquifer recharge through Iowa's glacial drift.
Glacial drift covers most of Iowa varying from a few feet to
hundreds of feet in thickness., This cover is largely clay-
rich and it is known to act as an aquitard, protecting aqui-
fers below. It is routinely called upon in siting activities
as a natural source of protection for various permitted fa-
cilities, such as landfills and Tagoons. Recharge does occur
through glacial drift and the Department of Natural Resources
must determine where drift is most porous, how the water
moves, and how much of recharge actually occurs under field
conditions rather than only laboratory conditions.

The second-issue requiring major, special research is
contamination in alluvial aquifers. Cities especially use
these -aquifers for their water supplies. _An understanding
of contaminant occurrance and movement in. these aquifers
could help develop water management techniques which could
reduce contaminant levels delivered from wells developed in
these alluvial aquifers.

The Environmental Protection Commission recommends that

the U.S. Environmental Protection Agency should be apprised

when any contaminant s found in Towa's groundwater, and re-
quested to develop health-based risk assessment of the con-
taminant for drinking water. These actions should be made

by the Director of the Department of Natural Resources and

may be in cooperation with the Iowa Secretary of Agricul-
ture, the Commissioner of the JIowa Department of PubTic

Health, and other appropriate agencies.

The U.S. Environmental Protection Agency has the re-
sponsibility to set drinking water standards. This recom-
mendation affirms the need for such drinking water standards
and recognizes Iowa's responsibility to inform the U.,S,
Environmental Protection Agency of contaminants in Iowa's
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groundwater and to seek action from-the U,S. Environmental
Protection Agency. The proposed monitoring would derive
highly credible data which is useful to both national and
state problem assessment and policy development. Such a
program would deserve the U.S. Environmental Protection
Agency's attention, '

The Environmental Protection Commission recommends that
the Department of Natural Resources significantly increase.

its educational rogram on lowa's groundwater resources
contamination proEIems,‘ and methods of preventing contami-
nation. Public awareness and understanding is a key ele-
ment 1n developin olicy and in & n reventive mea-
sures to the dajly activities which lead to groundwater con-
tamination, ' '

Fducation must receive higher priority if groundwater
protection is to be accomplished. Prevention requires that

‘the many decisions Iowans make each day take into account

the action's potential impact on groundwater. Throughout
meetings which occurred in development of this strategy, the
need for education was emphasized and reemphasized. Inter-
nalized concerns by all Iowans are a necessary part of this
strategy. Public awareness, public understanding,- and pub=
1ic knowledge is the Tink between what some researcher knows
and a personal decision, that a few professionals know and
public -policy. Prevention requires regulation and environ-
mental management, but it also requires a re-thinking of
methods and an emphasis on public understanding. Rhetoric

- towards the value of education is common. Such education

should not be limited in scope only to schools, but should
include a broader view of public education such as is needed
to combat groundwater contamination,

Fducation efforts on all sources of contamination, and
control methods for each need to be intensified. The Iowa
Conservationist “has expanded recently to include certain
Broader resource issues, but major emphasis must be placed
on a wide range of educational activities. The Iowa Depart-
ment of Natural Resources should develop a comprehensive
groundwater education plan during FY87. This plan should be
prepared in coordination with the Cooperative Extension Ser-
vice, Department of Public Health, Department of Agriculture

~and Land Stewardship, Department of Public Instruction, and
" lowa Public Television, Such plan development goes far be-
yond the scope of this Strategy, but should consider these

elements. :
' 1. Brief, attractive bulletins on groundwater, lowa
Department of Natural Resources resources programs,
" groundwater problems, sources of contamination, and
practices which can help avoid contamination,
2. Public service announcements which emphasize ways
- that individual citizens can protect water re-
'sources, or which describe problems, new rules, or
incentive programs, should be developed for broad-
cast on television and radio. :
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3. Special features for television.

4. Visual programs for group use.

5. Environmental curriculum development for public

schools,

Results of monitoring and special research need to be
reported routinely as a part of building public awareness.
Monitoring results of water in aquifers serving municipati-
ties should be summarized and reported annually by Iowa De-
partment of Natural Resources. Contaminants should be re-
quired to be reported to water users. Similarly, private
and research monitoring results should be reported annually,
although personal privacy should be protected.

The public is very concerned; it wants to know more,
Providing them the information will help them make the deci-
sions which are required to prevent contamination and lead
to better, informed, groundwater policy. '

Furthermore, the .state should recognize contributions
private groups can make towards educating other Iowans. The
state should encourage these groups to pursue educational
activities. Their involvement costs little, is educational
to the participants and greatly enlarges the potential for
meeting our -public awareness needs. '

+ The Environmental Quality Commission recommends that
the Bepartment of Natural Resources accelerate 1LS assess-
ment _on all known potentially hazardous waste disposal sites
and that preliminary on-=site assessments be conducted on all
sites by a special Towa Department of Natural Resources team
py FY91, Detailed field assessments of ten sites including
five Tandfills should begin during FY88.

~The objective of this Tnitiative 1s to accelerate the
development of an orderly process for acquiring and evaluat-
ing information about sites believed to exert an adverse im-
pact on groundwater. This must be done in a timely fashion
as the public needs to learn both about potential sites lo-
cated near them and because a general evaluation of certain
types of "potential sites, especially landfills, abandoned
town dumps, chemical storage sites, and grain storage areas,
must be conducted as a matter of making informed policy. It
is expected that serious hazardous waste sites will be un-
covered and that a more complete assessment of risk about
certain classes of sites can be learned. Staff; equipment,
training and financial resources to contract for detailed
investigations are needed to accomplish those tasks,

The Department of Natural Resources should assemble a
larger team of geologists, hydrologists, engineers and envi-
ronmental specialists to conduct preliminary site investiga-
tions of all known hazardous waste sites, This includes 222
sites maintained on the CERCLIS file which are presently 1in
need of further documentation. The purpose of the visits is
to document: :

1. the the presence of waste,

2. the presence of contaminated water, if any,
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3, the Tlocal hydrogeologic setting and the risk to

aquifers,

4, the present risk to drinking water, if any, and

5. agency jurisdiction, ownership, and applicability

of permits. :

Following these preliminary investigations, a recommen-
dation must be made which determines the level of activity
required at the site, Some will require no further action.
Others will require detailed studies. Some may require de-
termination of a responsible party. The sites must be pri-
oritized for action. Comprehensive Environmental Response
Compensation and Liability Act guidelines would apply in all
jnvestigations. From such site visits recommendations for
the National and State Priority Lists can be made.

The concept. of public confidence requires initiation of
detajled site investigations at different types of sites.
Sites selected to represent different kinds of problems,
such as landfills, storage sites, spills, abandoned dumps,
and sites with unknown sources of contamination should be
chosen., They might also represent different types of hydro-
geologic conditions, Landfills must be highlighted because
of concern for them and the proposed reduction in their us-
age, However, even if they are closed, contaminants leach-
ing from these sites may influence water qulaity for many
years. Such investigations should be directed by the lowa
Department of Natural Resources, but may involve contractors
to conduct these detailed investigations,

Ultimately, this process will yield the information
needed to evaluate the seriousness of these sites. Further,
it may reveal a need to develop a clear policy on the clean-
up of sites as well as a need to significantly increase our
financial resources allocated to hazardous waste activities,

Ffforts should also be made to establish the location
of other potential sites in the state. Using the same team,
a review of department records and monitoring about sus-
pected potential sites should be conducted to seek out other
sites, Further, geographic locations for all permitted fa-
cilities including permitted dealers, hazardous waste gener-
ators, landfills, dumps, should be obtained and inserted
into data bases for future reference., Finally, any chemicals
found in groundwater through these investigations should be
forwarded to the U.S. Environmental Protection Agency with a
request to develop health-related drinking water standards.
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The Environmental Protection Commission endorses the

development of alternatives To conventional county Tandfills

as_a means of protecting lowa's groundwater and recommends

that planning studies incTude both general reviews of alter-
native, current technologies and grants to local governments

S0 that those technologies may be evaluated for their speci-
fic_needs.

e General Assemb]y established a process and time-
table for. reduc1ng Jowa's dependence on Yandfills for dis-
posal. In carrying out this mandate it seems appropriate
that certain studies be done only once. These include
studies to compile current information on available technol-
ogies, such as waste reduction, recycling, composting and
energy production, the economics of these technologies and
general modelling of their application to certain areas pop-
ultation/distribution. Repetitive grants should be avoided
by this practice., Statewide goals, such as a 75% reduction
in landfilling, could be established based on such studies,

Grants to counties using the Groundwater Fund would go
towards applying general results to specific county or re-
gional areas. - Grant percentages should be based on the
ability to-pay and should favor regional planning in low
population areas. A plan should be developed in FY87 with
grants available in FY88.

The Environmental Protection Commission recommends that

full administration of an underground storage tank program

be instituted in 1987, This program should emphasize pre-
vention of groundwater contam1nat1on, Teak prevention and

early Teak detection, and should require compliance by all

facilities by 1990,

Perhaps no contaminant source is as potentially, acute-
ly dangerous as the leakage of gasoline or other hazardous
fluids, Recent Tegislation required rule development for
these tanks. The registration of tanks has begun and rules
for tank construction standards are in final drafting as of
" the date of this report. The program must move forward and
can be in place in FY88, However, the program requires
staff to enforce compliance with registration, reporting and
construction requirements, Also, staff may be involved in
¢leanup activities as well., Public awareness and education
will be a major component of the program.

The Environmental Protection Commission adopted emer-
gency rules effective January 14, 1987, that specify the
groundwater monitoring requirements for underground storage
tanks.
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The Environmental Protection Commission recommends that
special assessments be made of the possible impacts on
groundwater from pipelines, 1and application of solid and
17quid wastes, lagoons and pits, septic systems and urban

use of nitrogen tertilizer and pesticides.

One of the principles of this Strategy is that policy
should be made based upon facts. Such has proven very help-
ful in the case of agricultural sources of contamination,
and the same principle underlies the hazardous waste initia-
tive, and the monitoring of public and private water sup-
plies. _

lLand disposal of wastes, lagoons, pipelines and the ur-
ban use of fertilizers and pesticides could all be assessed
more thoroughly if research was conducted which was specifi-
cally designed to evaluate their potential for contaminating
groundwater.  Such research could involve Tliterature re-
views, case studies, and field investigations which monitor
sites., In the case of pipelines, it could involve review of
records in Departments regulating pipelines as well as legal
review of authorities and responsibilities. Such research
could be conducted well through the universities researchers
in coordination with state objectives. :
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RECOMMENDATIONS REQUIRING ACTION BY THE GENERAL ASSEMBLY

The following fourteen recommendations are proposals
which can help protect Iowa's groundwater resources. They
require actions by the General Assembly before they can be
implemented.

The Environmental Protection Commission recommends that

special groundwater legislation be drafted and introduced to

the lowa General Assembiy in 1987,  This Tegistation should

acknowledge the 1importance of groundwater as a resource in

lowa, define contamination, establish a goal of nondegrada-

tion, estabiish individual and corporate responsibilTity to

prevent contamination, and grant increased authority to act

in protecting groundwater resources,

Groundwater is a precious resource to the State of
Iowa, It has a value beyond that of most State resources.
Generally society places an economic value on its resources,
It talks about the resource in terms of cost-benefit, profit
and sometimes usefulness. However, groundwater is more than
a resource like lead and timber, to which you can assign a
cost., As a society, we must look at groundwater, Tike the
sojls of the State. Both are important to the quality of
life and are things to which dollar-and-cent values must not
be assessed, Quality groundwater is essential to a quality
life and 1is the basis of a clean environment, Quality
groundwater is essential to make Iowa a desireable place to
Tive, ' :

Special groundwater Tlegislation would reinforce and
recognize the importance of groundwater as a resource in
Towa, Currently there is Tittle in the Code of Iowa which
specifically addresses the importance of the resource or the
responsibility to protect it. Currently, the goal of nonde-
gradation 1is expressed by Department rule only. Further,
there is a need to gain increased legal authority for the
State to take action when necessary to protect groundwater,

The Tegislation needs to focus on requiring actions that
prevent contamination of groundwater by human activities and
clean up contamination when it is discovered. Contamination
is considered to be any change in the quality of groundwater
from its natural quality that is directly or indirectly
caused by human activities, Waiting until the contamination
becomes a problem to public health or 1imits the use of
groundwater is not appropriate. The action initiated when
contamination is found may be more detailed monitoring and
evaluation of the extent and impact of the contamination.

Legislative efforts to eliminate contaminants should be rea-

sonable and recognize the jmportance of the activities of
society.  Legislation should recognize best management prac-
tices and best available technologies in the prevention and

rected predominantly toward those contaminants which pose a
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significant risk to human health, the environment, the qual-
ity of life and future development in the State of Iowa.
Again, the emphasis needs to be initiating actions which
prevent contamination or which minimize it when it is first
discovered, and not waiting until it becomes a problem to
humans .,

The Environmental Protection Commission recommends that

the State of Iowa act immediately to initiate a ten-year,

multi-agency, nonregulatory program directed at protecting

groundwater from contamination resulting from the use of ag-
gricultural fertilizers and pesticides.

This recommendation has the following objectives:

1. development of management techniques which are more
efficient than those widely used today and which
reduce nitrate and pesticide losses to the environ-

~ ment, especially to groundwater;

‘2. widespread adoption of management practices which
protect groundwater; and

3, development of information which can guide future
groundwater policy concerning control of nonpo1nt
agricultural contamination of groundwater.

The proposed initiative includes three major components:

research, education and evaluation.

There is a widespread agreement by both the Iowa public
and the state's resource managers that non-point groundwater
contamination resulting from nitrogen fertilization prac-
tices and pesticide applications constitutes our state's
major source of contamination. In a survey of public atti-
tudes conducted as a part of the Groundwater Protection
planning process, more than 90% of Iowa's population consid-
ered these sources as a problem, The Ten-Year Agricultural
Initiative employs a strategy of voluntary controls which
should reduce the impact of nitrate and pesticides on Jowa's
groundwater, It builds upon the activities of the "Big
Spring Basin Demonstration Project" and the recently accepted

..proposa1 to the Agricultural Energy Management Advisory

Council, entitled "A Demonstration-Education Program to Im-
plement Integrated Farm Management for Energy Conservat1on,
Environmental Protection, and Enhanced Profitability". It
strengthens these efforts by increasing the agr1cu1ture re-
search and demonstration efforts, by enhancing the educa-
tional program, and by assuring broader program evaluation,

Research forms the cornerstone on this initiative, Ag-
ricultural research which explains and demonstrates more ef-
ficient use of nitrogen fertilizers and pesticides serves to
convince farmers and agricultural experts, alike, that alter-
native management techniques can and should be used Effi-
cient use of these chemicals should produce economic benefit

to the farmer-and environmental benefits to all,
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A ten-year plan of research should be developed among
agricultural leaders, businessmen, researchers, state and
federal agency personnel. Both basic and applied agricul-
tural research must be included in the research plan. Basic
research seeks to understand the factors which affect nitro-
gen and pesticide transformations and movement, It explains
how things work, when they work and why they work., It is
essential to design and evaluate management alternatives.
Applied research should be the main emphasis of the plan.
The research should evaluate timing, placement, application
rates in relation to tillage systems and farm economics, It

‘should also include consideration of rotation effects, nat-

ural pest control options, and forms of products (such as
stabilized nitrogen) in regard to overall farm management
and planning,

~ Although a specific research plan for this initiative
goes beyond the scope of the Groundwater Protection Strate-
gy, it should include efforts such as these: '

1. development of a predictive soil test for nitrogen;

2. evaluation of nitrate and pesticide leaching in
soils;

3. evaluation of the economics and potential ground-
water effects from application rates, timing of ap-
plications, placement of nitrogen and pesticides,

. and the influence of crop rotations;

4. development of genetically improved crop varieties;

5. development of biological controls and improved in-
tegrated pest management techniques; and

6. evaluation of minimum input farming.

Iowa State University Experiment Station and the Col-
lege of Agriculture are candidates for most of this research,
Towa State University researchers are recognized as leaders
in the field and support of this initiative can help to ac-
ce1erate and enhance their work. This can serve as a

"magnet™ to help researchers bring in other funds to further
their work,  Such research fits well with the new Tilth
Center concept at Iowa State University, as well as other
Iowa State University undertakings.

Education is a key to success. Information has to be
disseminated consistently, confidently and widely to target
groups. A ten-year plan must be developed and implemented.
Some progress has been made recently with development of the
Agricultural Energy Management program, partial implementa-
tion of the Big Spring Basin Demonstration Project and recent
slide-tape presentations. Much more remains to be incorpor-
ated into educational materials quickly. The plan should
include the development of conventional pamphlets, reports
and slide/video tape presentations., Further it should in-
clude projects to demonstrate management practices through-
out the state, presentations at clinics and seminars, profes-
sional training for Extension staff, farm leaders, teachers
and conservationists. Curriculum materials for high school
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yocational-agricultural courses should be developed and in-
formational "spots" should be developed for television and
radio. Farm planning programs, such as Iowa 2000, should
include current information on fertilizer and pesticide man-
agement and realistic yield goals as a part of the recommen-
dations and alternatives presently directed only at soil
conservation., Materials should stress economic and environ-
mental impacts. Yields should only be discussed in reference
to economics. FEmphasis on the development of such education-
al materials should be placed at the heginning of the program
to explain what we know now, and, again, near the end to ex-
plain what we will have learned from the research. Ciinics,
field demonstrations, personal contacts, and professional
training need to be conducted throughout the ten-year initi-
ative.

Further, special materials need to be developed for in-
clusion in the pesticide applicators certification plans,
administered by the Department of Agriculture and Land Stew-
ardship, which teach applicators about the potential ground-
water effects from pesticide use,

Agribusiness is expected to be a part of this initiative
and can play a key role. Agribusiness conducts significant
research and sponsors numerous educational activities as a
part of their business. Corporate research should be di-
rected at"finding products and management alternatives which
can, supplement those identified through publicly funded re-
search. Private edicational activities should emphasize ef-
ficiency and resource protection. Product advertising can
educate users about efficiency and emphasize products or
practices which protect our resources, '

" Local meetings and demonstration plots which they spon-
sor can utilize resource-protecting management practices.
Corporate educational efforts may prove very succssful as the
rural public is very concerned both about their water sup-
plies and about their production costs. Agribusiness has no
reason to be singled out as a culprit in this issue and
proudly points to some past responses to environmental is-
sues. For this voluntary approach to groundwater protection
to succeed, the business community must make significant con-
tributions. '

Agribusiness and farmers both have responsibilities for

| protecting groundwater. The report, 1985 Agricultural Sta-

tistics reveals that soybean fields are now fertilized with
nitrogen at an average rate of 23 tbs/acre. This is disturb-
ing as the crop is not known to benefit from such fertiliza-
tion. Farmers should purchase fertilizers for bean fields
without nitrogen, and dealers should stock and recommend ap-
propriate blends without nitrogen. Such practices only lead
to product waste, and aggravate existing groundwater prob-
lems. Efforts by the fertilizer industry can help to allevi-
ate such situations. '
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Farm organizations can play a key educational role as
well. One of their major functions is educational and they
can serve their membership by emphasizing efficiency and
groundwater protection in meetings and educational materi-
als, Government cannot solve this problem alone, and only
the combined efforts of government, university, business,
farw groups and individual farmers can make this initiative
work.

This ten-year agricultural initiative requires regular
evaluation. As with all resource programs, there are no
quick fixes. The strategy is a long range one which takes
into account the time realities of the groundwater system as
well as the time realities of research, information dissemi-
nation and technique adoption. The strategy requires pa-
tience.

How much patience? How is it determined if the plan is
working? The answer is monitoring of both groundwater qual-
ity, and nitrogen and pesticide sales. Written evaluations
must be made biennually when the Commission reports to the
General ‘Assembly as a part of an ongoing groundwater protec-
tion planning process,

The Groundwater Strategy Implementation Council should
approve the research and educational plans., This would as-
sure that public needs are addressed and that a variety of
interests are well served, _

Although progress may be difficult to assess, the judi-
cious evaluation of groundwater quality data and product us-
age data must accompany the research and education programs

to evaluate their success. It is recommended that a ten-year

monitoring plan be developed, This special groundwater mon-
itoring must assess nitrate and pesticides in environments
which may respond on a timescale of ten years., The Big
Spring Basin and alluvial aquifers are good examples. It is
expected that the Big Spring Basin Demonstration Project and
special research directed at alluvial areas, combined with
monitoring large numbers of domestic wells and municipal
wells will enhance the process. The groundwater monitoring
plan should be administered by the Iowa Department of Natur-
al Resources in conjunction with other agencies.

~ The Department of Agriculture and Land Stewardship should
be responsibie for collecting and reporting fertilizer and
pesticide use data. Currently, detailed fertilizer informa-
tion is reported, but pesticide data is generally lacking.
It is recommended that the Department of Agriculture and Land
Stewardship be given the responsibility and authority to ob-
tain and report pesticide sales data. It is recommended that
pesticide data be obtained from retailers on an annual basis,
Records would be aggregated to a county or agricultural re-
parting district basis so that regional use patterns can be
identified. Reporting may be restricted to agricultural-use
products only, or may include non-ag uses.
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It should be noted that national policy issues and eco-
nomics affect Iowa's nonpoint groundwater problems. Cropland
set aside programs, farm crop loan rates, export markets,
crop prices, alternative crops, dairy supports, Tand values
and production costs all strongly affect land management in
Iowa, Some may work in concert with resource protection,
others clearly work against it. Regardless, Iowa's problems
have not been created in a vaccuum, and federal policies
should be shaped so that they are consistent with groundwater
protection. This initiative clearly opposes certain federal
policy directions. This proposed initiative stresses re-
search as federal support for agricultural research dwindles.
This initiative supports education, while federal support
for the Cooperative Extension Service is being sharply cut.

The Environmental Protection Commission recommends that
the Towa Secretary of Agriculture shall be petitioned to

consider restrictions on pesticides 1T the Department of
Natural Resources determines that the contaminant concentra-
Tion tound 1n groundwater or their widespread occurrence in
groundwater represent significant risk to human health and
the environment, ‘

~“ATthough the thrust of the nonpoint contaminant source
programs proposed in the Strategy are voluntary, it should
be noted that extensive pesticide regulations exist., These
include special restriction on uses, application rates, la-
beling, protective clothing, and licensing of the products,
The Towa Department of Agriculture and lLand Stewardship ad-
ministers the Federal Insecticide, Fungicide, Rodenticide Act
for the Environmental Protection Agency in Jowa. Under this
authority, the Iowa Secretary of Agriculture may be peti-
tioned to consider placing special restrictions on pesticides
in Iowa. This mechanism should be employed for pesticide
products found in Iowa's groundwater if their occurrence is
thought to represent a significant risk to human health or
the environment,

The Environmental Protection Commission recommends that
the State of Iowa proceed to develop a facility to safely
store and/or process hazardous waste by 1992,

The objective ot this initiative is the prevention of
groundwater contamination by minimizing disposal of hazard-
ous waste in locations where it can cause problems. Uncon-
trolled disposal of hazardous wastes creates fear, although
many of the products are used in everyday activities, Our
society uses many products which create hazardous waste dur-
ing manufacturing or which may be hazardous wastes themselves
if they are improperiy used, For Towa industry such wastes
are a major problem and current practices such as on-site and
out-of-state disposal are not suitable alternatives for to-
day. Iowa must develop a place for industrial producers,
especially the small generators, and a place for household
hazardous waste to go besides the landfill or some other form
of Tand disposal such as disposal on a driveway, lawn or
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roadside. Prevent1on of groundwater contamination requires
that such wastes not be disposed of indiscriminantly.

This- recommendation leaves open private, public-private
cooperative ventures, or multi-state compacts as options.
However, the state shou]d decide and move ahead.

It should be noted that such a facility could include
an adjacent recycling and/or waste reduction facitity, both
of which would be consistent with protecting water and con-
serving resources, -Such facilities could be considered while
still progressing with the storage facility. Decisions on
these facilities should not be made such that they will in-
terfere with the storage facility.

The Environmental Protection Commission recommends that

a statewide hazardous waste collection and transportation

plan be developed and impTemented in conjunction with a haz-
ardous waste facility,

Having .a fac111ty and der1v1ng maximum henefits from it
can be two different issues. Household waste and waste from
small generators must be collected routinely and efficiently
transported to the hazardous waste facility. Alternatives to
collecting county or regional household waste on a city,
county, and regional basis must be developed. Alternatives
to transporting them to the hazardous waste facility must be
developed. Further routine collection of small generator
wastes must be considered. Without a convenient, institu-
tionaltized system, prevention of groundwater contamination
will be Tost because fewer people will use the central facil-
ity. Again, public, private or joint efforts may be consid-
ered for adoption.

The Environmental Protection Commission recommends that

pertinent health information be collected and evaluated as a

part of the continual development of aroundwater protection

policy.

The goal of this initiative is the development of an in-
formation base to help guide future groundwater policy devel-
opment,

Towa's pub11c is highly concerned with water qua11ty
The public's primary motivation for protecting groundwater
quality is protection of its drinking water., The public
understands that acute health problems can result from con-
tamination, and it fears that chronic health problems may be
far more common and hazardous in the long term. But, there
are many unknowns., While epidemiological studies of environ-
mental factors may never conclusively prove causal or non-
causal relationships, they surely can improve on our under-
standing. It has in the past. Further, it could affect
policy in the future. However, such information cannot con-
tribute if our society doesn't collect the pertinent data
and direct researchers toward the concerns which need ad-
dressing. Policy should be based on factual information, not
emotional fears.
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A health initiative should be undertaken in two general
areas:

1. support for centra1 compiiation of pertinent data,

and

2. support for epidimeological research in relation to

groundwater/drinking water contamination, _

Currently, cancer data is centrally collected and man-
aged through the Towa Cancer Registry program, located within
the Department of Preventive Medicine, University of Iowa.
The registry is supported by the National Institute of
Health, Iowa's registry 1is the oldest such cancer data
source in the nation and is very valuable for epidemiological
research, However, other data may be meaningful as well and
an expanded set of data should be available. For example,
the proposed Birth Defect and Low Birth Weight registry pro-
gram at the University of Iowa is strongly endorsed as a
valuable addition to critical health data., Two additional
registries also would be very valuable: a registry of diag-
nosed cases of methemoglobinemia and a registry of illness
related to pesticides. Methemoglobinemia is a known threat
to infants, but it is easily treated if diagnosed--and not
centrally reported in Iowa. Thus its incidence is not re-
corded, Similarly, no one knows the extent of pesticide
poisoning. Physicians should be required to report diagnosed
cases for a period of ten years into the future so that an
incidence record can be made available for epidimeological
research,

The Iowa Department of Public Health should coordinate
such efforts, The state needs to provide funds to help es-
tablish and maintain these records.

Researchers investigate problems for which data is
avaitable, for which they are supported to conduct the re-
search, and which interest them, The registry programs would
provide them data and the state support would focus research-
ers' attention on water-quality jssues. It should foster the
kind of cooperation that is necessary to maximize results by
bringing medical and groundwater researchers together,

An extra benefit to the state's support for registries
and epidemiological research is expected--the Preventive
Medicine Program will be in a hetter position to receive fur-
ther -support from the National Institute of Health and the
Environmental Protection Agency. National interest for epi-
demiological research will also see the added potentials for
using ITowa as a focal point for such research, Iowa's prob-
Tems will be addressed, information gained and our people
served by more knowledge from which to develop enlightened
groundwater policy.

Research into health- based, risk assessments of specific
contaminants is-not the business of the State of Iowa. De-
veloping these assessments for drinking water should remain
an Environmental Protection Agency task. ‘It is an expensive
environmental task and it should receive a high priority.
However, Iowa has a responsibility to notify proper Environ-
mental Protection Agency officials about the occurrence of
contaminants and request priority for contaminants found 1in
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Iowa. There 1is a myth that the Environmental Protection
Agency will soon develop drinking water standards for all po-
tential contaminants. . In fact, progress is slow and the En-
vironmental Protection Agency proposed developing standards
for-only two of the thirteen pesticides found in Iowa's water,
Iowa should petition the Environmental Protection Agency to
accelerate such assessments and place contaminants found in
Iowa's groundwater among those upon the 1ist for risk assess-
ments. '

The Environmental Protection Commission recommends that

a program be developed to establish permanent conservation

easements within watersheds which drain to sinkholes or in

the areas which become wetlands after closure of agricultur-
al drainage wells, ‘

The objective of this jnitiative is to make available at~
tractive options for taking land out of agricultural produc-
tion (or other, adverse uses) in locations where low intensi-
ty land management would help protect groundwater resources.

A conservation easement is a recorded Tand-tuse agreement
in which the property owner conveys to a governmental unit or
charitable organization (the "holder")} certain rights to be
enforced by the holder for public benefit, The conservation
easement assures that significant natural resources are fully
identified and protected against intentional or inadvertent
destruction. Although the easement is a voluntary, negoti-
ated agreement between the original donor and the easement
holder, once the easement is imposed and recorded it binds
current and future owners to abide by its terms. FEnforcement
of the easement is accomplished through periodic inspections
of the property, ongoing consultation with the owners con-
cerning possibly permissible activities, and iegal action to
compel compliance with the easement in the event of a viola-
tion of its terms.

Two conservation easement programs are proposed., The
first would produce wetlands in areas where drainage wells
are presently providing drainage. ‘This would add valuahle
wetland habitat for wildlife while eliminating excess crop
land. It is proposed that the state would purchase the ease-
ment for 25% of the current, appraised value of the land or
up to 25% of the cost of developing an alternative drainage
outlet, whichever is least. The Iowa Department of Natural
Resources would provide help in establishing a favorable
marsh environment,

The owner would receive a land tax reduction as provided
under current wetland laws and retain private ownership, Al-
ternatively, the owner may desire to give the property to the
state or some non-profit organization, It is assumed that
normally this would occur concurrent with the plugging of the
drainage well. Following development of appropriate rules by
the Towa Department of Natural Resources and the Towa Depart-
ment of Agriculture and Land Stewardship, implementation by a
local agency would seem appropriate, Approximately 70,000
acres are eligihle. :
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The second program would allow for a conservation ease-
ment purchase of watershed lands which drain to sinkholes.
Reducing intense agricultural activity on such lands will aiso
lower the risk to groundwater., It is proposed that the ease-
ment purchase be $100.00 per acre and lands could be put into
ejther fenced timber or grass, The Iowa Department of Natural
Resources would provide assistance in establishing these re-
sources by providing seedlings, seed and technical advise.
Harvesting timber or limited grazing should be allowed under
terms of proposed easements. Ownership would be retained
unless there was a desire to donate the property to the state
or other public nonprofit groups. Following development of
appropriate rules by the Iowa Department of Natural Resources
and the Iowa Department of Agriculture and Land Stewardship
jmplementation by a local agency would seem appropriate. Ap-
proximately 280,000 acres are eligible in Iowa.

Under both of these proposed programs, it is hoped that
cooperation can be developed with appropriate federal, state,
local and private organizations. Where lands are being re-
possessed by Federal Farm Home Administration, it is hoped
that Federal Farm Home Administration would seek to place
eligible lands under these programs, Similarly, various con-
servation and environmental groups can help through publici-
ty, technical advice to landowners, and even, perhaps, match-
ing dollars. Finally, the positive results of such programs
will be realized locally. Local agency involvement is vital
to success, '

Approximately 50,000 acres of Iowa.farmland is currently
a part of Federal Farm Home Administration inventory farmland
and eligible to be given or sold as conservation easements to
public or private nonprofit groups. An idea which could of-
fer assistance to this initiative would be development of a
proposal to Federal Farm.Home Administration that all these
lands be transferred to the state. Naturally, most of these
lands would not be in watersheds draining to drainage wells
or sinkholes. However, perhaps they could be used in trade,
or resold to generate revenue which could subsequently pur-
chase easements in the desired watersheds. Such a proposal
might be viewed favorably if comparable areas of land were
removed from production. Federal Farm Home Administration's
goals and the water quality goals of this initiative are sim-

flar.

The Environmental Protection Commission recommends that
agricultural drainage wells should be recognized as a hazard

to groundwater resources and declared illegal. They should

be phased out and permanently sealed, The current moratori-

um on drainage wel] improvements should be maintained.

It has long been recognized that agricultural drainage

wells are a potential source of contamination. In 1957, im-

provements to existing wells were prohibited, Although the
practices may have been appropriate when they were developed,
changes in modern agricultural practices make them a very in-
appropriate practice., Monitoring has confirmed their poten-
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tial for contamination. The direct injection of contaminants
into high quality deep rock aquifers should be ended. These
days of surplus grain, falling land prices, and concern for
groundwater, make today seem the appropriate time. Agricul-
tural drainage wells constitute an unnecessary threat to our
ngEndwater quality and place local users at unnecessary
risk. ‘
It must he recognized that drainage well closure may
cause problems for some landowners, The proposed conserva-
tion easements and financial assistance alternatives sug-
gested in separate recommendations should provide partial
reparation for this proposal. However, as an increased in-
centive to cooperate in a timely fashion, the incentive pro-
gram, if authorized, should end in 2000.

The Environmental Protection Commission recommends that

all water wells should be required to be proper]y plugged

when they are abandoned or can no longer be of service., Im-
proper abandonment should be -11legal.

Improper abandonment of wells has long been a highly
visible threat to groundwater resources, Proper well aban-
donment practices should be required when wells are removed
from service, It should be the responsibility of the land
owner and well driller or other well maintenance profession-
als to properly plug old wells. The Department of Pubtlic
Health and Department of Natural Resources should jointly
enforce rules for abandonment,

The Environhenta] Protection Commission recommends that

programs be developed to plug all drainage wells and aban-
doned water wells,

The Environmental Protection Commission recommends that

a program be developed which targets soil conservation in

watersheds that drain to sinkholes, New practices should be

considered 1n these watersheds and could 1include practices

such as pasture, native prairie, filter strips, grass water-
ways, strip cropping, tree planting and sinkhole clean-up.

The Environmental Protection Commission recommends that

a program be developed to help construct manure storage fa-
cilities so that existing organic fertilizer sources may be

more effectively utilized, Further, county committees which

set -Agricultural Conservation Program (ACP) priorities are

urged to encourage these facilities as well as making ACP

cost-share alternatives for such facilities avallable.
Agricultural drainage wells, abandoned wells, sinkholes
and manure storage practices. do not represent a statewide
threat to groundwater quality. However, the costs of dealing
with these sources of groundwater contamination can be very
high. Because of this, the Environmental Protection Commis-
sion cautions the General Assembly that these relatively Tow
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priority issues can easily distract their attention from the
more important groundwater protection issues that this Strat-
egy addresses.

Programs can be designed to accelerate the implementa-
tion of practices which will help meet groundwater protection
goals. Programs directed at plugging agricultural drainage
wells and old abandoned wells can eliminate local threats of
contamination, Programs directed at cleaning up garbage and
other waste within sinkholes will help to reduce threats to
groundwater in areas of the State with problems related to
karst -hydrology. A program to enhance manure storage is an
incentive to employ more efficient fertilization and waste
management practices as a part of the efficient agriculture
to reduce nitrate contamination in groundwater,

There may be various approaches to implement these rec-
ommendations. One of these approaches is an incentive pro-
gram of financial assistance. Such programs could be expen-
sive, To help in determining the upper 1imit on the cost of
implementing these programs, examples of incentive programs
for alternative drainage, abandoned wells, sinkhole protec-
tion and manure storage are described in the foliowing para-
graphs.

Agricultural drainage wells and abandoned wells under
any financial assistance program should be limited to exist-
ing wells, Newly abandoned wells should be properly aban-
doned at the owners expense. All drainage wells should be
i1legal and new ones should not be drilled. It goes beyond
this Strategy to recommend ru]es, bhut a few basic guidelines
are suggested,:

Guidelines for Agr1cu1tura1 Drainage Well Financial As-
sistance Program:

: 1, State pays 100% of well plugging costs,

2, Well plugging will be done only by a well driller

registered. in the State of Iowa.

3. Rules will be developed by Department of Natural

Resources.

4, Programs may be administered by a local agency.

6. Program will end December 31, 1999,

Guidelines for 01d Abandoned we11 Financial Assistance

. Program:

1. State pays 50% of well-plugging costs to a maximum
of $300.

2. Well plugging will require verification by a regi-
stered well driller or a tocal, designated offi-
cial.

3. Rules will be developed by the Iowa Department of
Public Health and the Iowa Department of Natural
Resources,

4. .Programs may be administered by a local agency.

5. Program will end December 31, 1999,
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Concern for the effects of sinkholes on water quality
is a legitimate, long-term concern for residents in the
areas where sinkholes occur.  Sediment, pathogens and high
concentrations of agricultural chemicals in surface runoff
constitute - special groundwater problems unique to karst
areas, Soi1 Conservation funds should be targeted 1into
watersheds which drain entirely to sinkholes., Practices
which minimize agricultural intensity such as pasture, native
prairie, filter strips, grass waterways, strip cropping and
tree planting should become eligible for special financial
assistance. ‘ :

Existing garbage and waste in sinkholes could be eligi-

- ble for removal through a financial assistance program. While
risk from sinkholes cannot be eliminated, risk can be mini-
mized. One method is to provide an incentive to clean sink-
holes of undesirable wastes, It is suggested that financial
assistance be 50% of the clean-up cost to a maximum of $1,000
per sink, $10,000 per farm.
- Such sinkhole financial assistance programs should be
administered by a responsible local agency in accordance with
rules developed by an appropriate state agency. Administra-
tion could begin in FY89,

Many of Iowa's farmers have small herds of cattle or
hogs. = Manure from livestock is a known source of fertiliz-
er. Proper storage enhances its value as a fertilizer and
may ailow it to be applied in a more timely manner. As such,
development of an incentive program to install manure storage
facilities enhances the options for an efficient agriculture.
It may help entice farmers who are interested in installing
such facilities to do so, It is suggested that state finan-
cial assistance be 50% of the total cost of implementation
to a maximum of $5,000. The program should be administered
through the Tocal Soil Conservation District under rules de-
veloped by the Division of Soil Conservation, Department of
Agriculture and Land Stewardship, :

It should be noted that a similar cost-share opportunity
exists under the Agricultural Conservation Program {ACP), ad-
ministered by the Agricultural Stabilization and Conservation
Service, However, it has never been emphasized in Ilowa and
county committees that set ACP priorities have never ranked
it highly. These committees should be educated about water
quality concerns and requested to prioritize manure manage-
ment cost-share options. Presently, ACP programs can provide
up to 75% cost-sharing to a maximum of $3,500.
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The Environmental Protection Commission recommends that

the State of lowa make significant Jincreases in long-term

financial - resources to support the groundwater protection

programs of the state, Without such increases, most of the

recommendations of this plan cannot be implemented.

The major problem facing lowa groundwater programs is
inadequate funding. 1In the past, laws have been passed which
raised expectations, but money has not been provided to ad-
minister the programs adequately. Agencies have become so
used to this practice that sometimes they have not requested
adequate funding because it seemed futile. Programs are so
inadequately staffed that all or many of the elements neces-
sary to-administer a program are incomplete. ,

Federal funds dominate the Iowa Department of Natural
Resources environmental protection programs. Because state

funds make up less than half of the budget for environmental

programs, -lowa environmental programs are directed by the
federal agenda, not Iowa's. With federal dollars so domi-
nant, a large amount of time is spent meeting federal program
and reporting requirements. Little time is left for deter-
mining Towa's programmatic needs, evaluating state programs,
collecting data important to Iowa, and developing educational
programs. If the Environmental Protection Agency does not
fund a program or activity, it probably does not get imple-
mented. - This should not be construed as suggesting that Iowa
needs less money from the Environmental Protection Agency.
Obviously, many needs go unmet because federal dollars are
short. But, there is a clear need for substantial increases
in state appropriations. These financial resources can be
more flexible, can be used to meet administrative and pro-
grammatic needs, and facilitate better use of the federal
monies. [If lowans want more done to protect their ground-
water resources,.-and 83 percent recently indicated they do,
they must be willing to make a substantial investment of
funds over- a period of years, Changes in government do not
happen over night. Moreover, protection of groundwater and
improvements in its water quality can only be measured over
years, : L - : :
Each proposal requires funds to initiate and implement.

~ There. is .no reason to begin implementation of elements of

this Strategy without adequate funding. That sort of action
will lead to more frustration, dashed expectations and more
programs being inadequately monitored, managed, administered
and evaluated. : : o
The way to improve lowa's environmental programs and
implement a groundwater protection strategy is through in-
creased appropriations. Inadequate funding has been a major
impediment to the implementation of groundwater protection
in the past. Although funding is presented last, the devel-
opment of adequate revenue may be the most important recow-
mendation of this Strategy. 4
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The Environmental Protection Commission recommends that

$37 mitlion from the 031 Overcharge SettTement Funds be ded-
jcated to support the proposed Strategy.

The precise amount of money that the state will receive
from 0il overcharge settlement cases is unknown. However,
many of the highest priority programs can be funded for an
estimated three to five year period if funds that are antici-
pated are judiciously managed and used. Tentative approval
for using these funds to implement energy-efficient related
parts of this strategy is pending, but approval is expected
from the U.S. Department of Energy.

0i1 Overcharge Settlement Funds cannot be used for some
of the proposed programs, and they will become exhatisted in
the three to five year time period. If the initiatives are
supported, auxillary funds are necessary, as well as long
term funds. Possible alternative sources of funding include
General Fund appropriations, tax code changes, user fees,
special assessments, grants from various sources, and bonds,

The long-term financing of the Groundwater Protection
Strategy probably will be a combination of a variety of
sources of funds, The exact composition of the financing
package is a matter to be decided by the Governor and the
General Assembly. Work needs to begin now on putting the
funding package together so that when the 0i1 Overcharge Set-
tlement Funds are no longer available another source of fund-
ing for this program will be in place. Gaps in the financing
of this program will severely affect its implementation and
effectiveness and may cause it to fail.
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IMPLEMENTATION COSTS

The cost of fully implementing all of the recommenda-
tions of this Groundwater Protection Strategy 1987 is esti-
mated to be $230 million between July 1987 and dJune 1997.
0il1 Overcharge Settlement Funds can be used to cover $37
million of the estimated costs between July 1987 and June
1992, The balance of $193 million must be funded from other
revenue sources to fully implement the Strategy.

- Figure 21 shows the total cost per year and the portion
of each year's costs that can be funded with 0i1 Overcharge
Settlement Funds., Table 6 shows which of the recommenda-
tions can be fully or partially funded with 0il Overcharge
Settlement Funds for each of the .ten years covered by the
Strategy. :

Table 7 provides an annual estimate of the costs to im-
plement the recommendations or programs outlined in this
Strategy., The estimates are provided as an aid for consider-
ation of the recommendations. Note that the program costs do
not reflect the priority of each issue. There is no direct
relationship between a program's cost and the relative impor-
tance of the issue it is designed to address. Financial as-
sistance options are designed to eliminate the problem over
ten years and their estimated costs are relatively high,
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_ Figure 21. Cost Per Year by Funding Source,
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Table 6., Programs C

overed by 011 Overcharge Settlement

78

Funds,
Fiscal Year
Recommendations 88 -89 90 91 92 93 94" 95 96 97
Bl  Groundwater .
Information ko0 00 0 - -
B3  Public R
Awareness XXX XX -
B4  Uncontrolled 0 0 0 0 0 = = = = =
: Sites
BS Landfill - - L.
Alternatives 6 0 0 0 0 -
B6  Underground L
‘ Storage Tanks o 0 0 0 0 - - -
B7 Problem _ - - -
Assessment o
C2 ~ Agriculture 0 0 O - - - = -
C4  Hazardous Waste | - _  _ _ _ - .  _ .
Facility '
C5 Haz, Waste o
. Collect & Tran
C6 Health S~ Lo e
Information
C7 Conservation _ L L .
Easements
Cl10 Well Closure - - - = = = = - = -
€11 Target Sinkholey{_ _  _  _  _  _ _ . . .
: Watersheds
€12 Storage _ - - ... - - - -
: Facilities _ '
X = Total Funding 0 = Partial - = No Funding
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B3

Table 7. Groundwater Protection Strategy jmplementation Costs.
Jn Thousands {§1,000!'s) of Dollars

RECOMMENDAT } ONS 1988

GROUNDWATER JNFORMATION

Muniecipal Monitoring
1] 300
State
Local
Private Well Monitoring
oit 400
State
Local
Ambient Monitoring
oil 100
State
Local
Local Governmant Initiative
0il
State
Local
Vulnerabil ity Mapping
0il 100
State -
Local
Data Management
oil 200
State
Local
Nat. Res. Geog; Info. Sys.
o
State
Locat
Research
oil 500
State
Local
Data Utilization
Qi l 100
State
Local

PUBLIC AWARENESS

0il 400
State
Local

1989

500

600

100

100
100

100

200

500

500

200

400

1990

700

600

100

100
100

100

50

250

500

200

400

1591

700

600

100

100
100

50

150
50

500

200

400
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Fiscal Year

1992

600

600

100

100

100

50

100

100

500

100

400

1993

200

400

400

100

100

100

50

200

300

100

200

1994

200

400

400

100

100

100

50

200

300

100

200

1995

200

400

400

100

100

100

50

200

300

100

200

1996

200

400

400

100

100

100

50

200

100

200

1997

200

400

400

100

100
100

50

200

100

200

TOTAL

2800
1000
2000

2800
2000

500
500

900
900

300

400
400

1000
1150

2500
900

800
500

2000
1000




R4

B5

B6

B7

cz

RECOMMENDAT | ONS

1968

UNCONTROLLED D IS5POSAL SITES
Initial Assessments

oil
* State
Locat

Detailed Assessments

Mitigation

oil
‘State
Local

oil
State
Local

LANDFILL ALTERNATIVES

State Plans

ol
State
Local

Rule Review/Ravision

oit
State
Local

UNDERGROUND 'TANKS

oil
State
Local

PROBLEM ASSESSMENT

AGRICULTURE
Research

Education/Demonstration

Evaluation

Ot
State
Local

oil
State
Local

0il
State
Local

ot
State
Local

200

640

850

100
400

375
200

800

1700

700
150

Table 7 {(Conttd)-

1989

300

640

850

100
400

100

575

200

800

1700

700
150

1990

300

640

850

100
400

315
200

300

800

1700

700
150

1991

200

640

850

100
400

315
200

400

800

1700

700
150
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Fiscal Year

11992

50

640

850

~ 100
400

100

400

400

800

1700

700
150

1993

50

640

2000

400

400

50

800

100

850

1994

50

640

2000

400

400

50

800

100

200

1995

50

640

2000

400

400

50

800

100

200

1996

50

640

2000

" 400

400

50

800

100

200

1997

50

640

2000

400

400

50

800

100

200

TOTAL

1000
300

3200
3200

14250

500

4000

100
100

1500
3200

1100
250

4000

4000

8500
500

3500
2400




RECOMMENDAT tONS 1988
Cc4 HAZARDOUS WASTE FACILITY
0il
State 1000
Local

Table 7 (Cont'd)

Fiscal Year

1989 1990 1991 1992 1993

1994

1995

1996

1997 TOTAL

700 5000 5000 5000 5000 5000 1000 1000 1000

C5  HAZARDOUS WASTE COLLECTION AND TRANSPORTATION

0il
State
Local

100

Ce6 HEALTH INFORMATION
- Registries
oil
State 50
Local
Epidemiological Studles
oil
State
Local

C7 CONSERVATION EASEMENTS
Wetlands
ol
State
Local

1400

Forest/Prairie
oit
State
Local

1800

C10 MWELL CLOSURE

ADW Closure
oit
State
Local

Alt. Drainage (C7)
oil
State
Lecal

700

Abandoned Wells
oil
State
Local

1100

100

50 50 50 50 50

500 500 1000 1000 1000
t400 1400 1400 1400 1400
1800 1800 1800 1800 1800
00 700 700 700 700
1400 1400 1400 1400 1400
1100 1i00 1100 1100 1100
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50

500

1400

1800

700

1400

1100

50

250

1400

1800

700

1400

1100

50

250

1400

1800

700

1400

1100

50

250

1400

1800

700

1400

1160

0
29700
0

200

500

5250

14000

18000




Table 7 {(Conttd)

Fiscal Year
RECOMMENDAT | ONS 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 TOTAL

C1t TARGET SINKHOLE WATERSHEDS

Clean-lp
L0111 - - . . -~ 0
State 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 14000
Local 0
Conservation L .
oit . o
State 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 18000
Local - 0
C12 STORAGE FACILITY oL
Oi l _ o
State 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 20000

Local S 0
TOTAL PROGRAM IMPLEMENTATION 19565 22565 2676% 27115 26690 25090 23940 19690 19390 19390 230200

.01l 6615 7815 7765 17565 6740 0 0 0 o 0 36500

State 12950 14650 18900 19450 19850 24590 23440 .19190 18890 18890 190800

Local 0O 100 100 100 100 500 500 500 500 500 2900

32




Thus far all of the costs estimates shown have been for’
program implementation. In order to assure that the pro-
- grams are properly implemented and that the funds are prop-
erly used, the Department of Natural Resources will need to:
add staff to coordinate and administer the program implemen-
tation activities. As Table 8 shows, 25 additional staff
positions will be needed by the Department of Natural Re-
sources to fulfill its program coordination and administra-
tion responsibilities, The cost of these positions and
their associated support is estimated to be $750,000 per
year. '

TABLE 8 |

Coordination and Administration Staff
Program Manager 1
Program Coordinators 5
Program Specialists 12
Data Processing Support . 2
Financial Support 1
Information & Education 2
Administrative Support 2.
25
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APPENDIX A

SUMMARY OF PUBLIC ATTITUDE ON GROUNDWATER QUALITY IN 10WA
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Public Opinion
Poll Survey

SURVEY OF PUBLIC ATTITUDE .ON GROUNDWATER QUALITY IN IOWA

Respondents in this study were asked to indicate, from
a list of six problems or concerns facing Iowa today, which
was the most important, second most important, least impor-
tant and second least important. An analysis of their re-
plies shows that a ranking from most important to Teast im-
portant would be:

1. Economic development to create jobs
. Our schools and educational system
. The quality of drinking water in Iowa
. Controlling soil erosion
. Maintaining and improving highways and bridges

Recreational facilities 1nc1ud1ng parks and lakes
when asked about the degree of seriousness of the pol-
Tution of ground water, 44% of our respondents stated that
it is "very serious", 42% stated "somewhat serious", 11% in-
dicated that it is a "minor problem", 2% that it is "no
problem" and 1% indicated “don't know/no opinion".

A majority of Iowans (63%) volunteered that "agricul-
tural chemicals" are the main source of ground water pollu-
tion in Iowa. When asked if specific possible sources of
ground water pollution caused "a great deal", "some", "very
1ittle", or "no" ground water pollution, a majority of our
respondents attributed a great deal of pollution to farm
pesticides (67%) and farm fertilizers (58%). More than one-
third of Iowas attributed a great deal to hazardous waste
disposal (39%). Additionally, more than one-fourth of our
respondents attributed a great deal of ground water poliu-
tion to Teaking underground storage tanks {28%) and acciden-
tal spills of hazardous materials {28%).

Less than one-fourth of our respondents indicated that
four other possible sources are the source of a great deal
of ground water pollution.

More than four-fifths (83%) of our respondents stated
that they felt more needs to be done to solve ground water
pollution problems,

When our respondents were asked if they strongly favor,
favor, oppose or strongly oppose several possible solutions
to ground water pollution problems, none of the solutions
was strongly favored by a majority. '

Fully 48% strongly favored the conducting of further
research on the safe use of pesticides and fertilizers, 36%
strongly favored making restrictions tighter on the use of
farm pesticides, 29% strongly favored making restrictions
tighter on the use of pesticides and fertilizers in towns
and cities, 26% strongly favored making restrictions tighter
on the use of pesticides and fertilizers in towns and
cities, 26% strongly favored making restrictions tighter on
the use of farm fertilizers and 22% strongly favored taxing
fertilizers and pesticides so users would not ‘use them ex-
cessively.

G‘l(.!'l-f—"-wl‘\)
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When those who favored restricting farm pesticides,
farm fertilizers and the urban use of pesticides and ferti-
lizers were asked if they should be totally banned, in every
case, somewhat more than nine out of ten respondents indi-
cated that those pesticides and fertilizers should be more
tightly restricted but not totally banned.

Those respondents who favored the conducting of more
research were asked how the search should be funded. More
than one-fourth (28%) indicated that they didn't know. Ful-
1y 39% mentioned various taxes as a source of research funds
and 20% mentioned various government sources,

Approximately two-thirds of our respondents (66%) indi-
cated that not enough education for users of pesticides and
fertilizers is currently being conducted.

Respondents were asked if they strongly favored, favored,
opposed or strongly opposed, several proposed solutions to
groundwater pollution caused by industrial and commercial
wastes, MNone of the solutions was strongly favored by a ma-
Jority of the respondents. Three possible solutions were
strongly favored by approximately the same percentage of re-
spondents, "Increasing regulations on disposal practices"
and "requiring prodution processes which minimize hazardous
wastes" were both strongly favored by 40% while "conducting
research on ways to minimize the production of industrial
waste" was strongly favored by 39% of our respondents.

"Increasing taxes on polluting industries was strongly
favored by 35% of the respondents and 24% strongly favored
"banning the activity which causes the pollution.”
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Waterloo -
11/17/86
Comments

Questions

Washington -
11/18/86
Comments

1.

10.
11.

COMMENTS AND QUESTIONS AT GROUND WATER PUBLIC MEETINGS

November, 1986

Most "“education" to farmers come from chemical com-
panies. They say, "Make sure you get your chemicals on
your fields; now is not the time to reduce your chemi-
cal applications.”

There are people at the University of Northern Iowa in-
terested in conducting ground water research, Talk to
us!

There needs to be more education on ground water.

Will the state cooperate with groups such as "Practical
Farmers"?

Will the state really take an active role in protecting
ground water? Will it put up the money?

Are there plans to educate the public even if the state
doesn't do anything else?

Are there to be restrictions on agricultural chemical
usage? If there are, how Tong before we see results?
[sn't it true that chemical companies have sponsored
much of the research on agricultural chemicals?

Is the ground water problem new, or is it simply a mat-
ter that was recently recognized?

How does the cost of protecting ground water from ag
chemicals compare to hazardous site clean up?

How big a ground water quality problem is there in
Black Hawk County?

How can abandoned wells be identified? What resources
are available to find them? Where will the staff come
from to enforce rules and regulations about them?

Is research to be funded only into the universities?
Are they involved in ground water research?

Why haven't we recognized that there is a problem ear-
lier? )

Public Attendance: 6

1.

2.

DNR should study the ground water problem very hard.
Use all the $27,000,000 to study the problem. Study it
to death.

There is a growing awareness of ag chemical problems by
farmers. They are concerned., They want viable alter-
natives.

There is a problem with states acting on their own to.
combat ground water contamination. A strict state
can't be competitive with a Tess restrictive one,
Groups Tike the Farm Bureau need to become actively in-
volved in the educational program,
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12.

What is the current status of the groundwater protec-
tion plan? Has it been to the Commission?

Can "Stripper Well" moneys be applied to all these pro-
posed initiatives?

How Iong will "Stripper Well” money last? Then what?
What is the significance of "Ten Years" in the Agricul-
tural Initiative? Does it mean we are Jjust wa1t1ng
another ten years and not doing anything?

Are there any new restrictions proposed on pest1c1des?
I understand that the plan proposed "non-degradation®
as the prevention goal. That apparently means condi-
tions get no.worse and hopefully better. Do these ini-
tiatives support this goal?

How do you get farmers to do organic farming?

Could insurance somehow promote a change to organic
farming?

How can the state compete with the chemical companies'
advertising?

What are other states doing? Why not impose restric-
tions on pesticides 1ike Californta?

Do we really need more information, or -have we spend
enough on research?

Is there a concern with the use of pesticides on the
Muscatine island? Has anyone studied that area?

Public Attendance: 2

1.

~ O
« .

10.
11,

How can you tell if the Agricultural Initiative is
working? Two year reporting intervals seem too short
to expect scientifically verifiable changes in ground-
water.

What about ground water standards? They aren't men-
tioned. Does this mean that all levels of contam1na—
tion are safe?

A non-regulatory approach is proposed, yet, much of the
plan involves rules and regulations. Explain?

What about a tax on ag-chemical containers? Might that
be a viable source of funds for the ground water pro-
grams?

Do I understand that for ag-drainage wel]s there is a
proposed choice between alternative dra1nage and wet-
land easements?

Why not simply let drainage wells plug up naturally?

Do the Eneray Rebate funds apply to all the inftia-
tives? How are they allocated, approved, hand1ed?

What is the schedule for the plan?

Will there be special ground water legislation pro-.

posed?
How do you define ground water?

1t will take rules to implement the initiatives., Will

they- ever get done or will they be like the storage
tank rules? _

Public Attendance: b5
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Atlantic -
11/24/86
Comments

Questions

Spencer -
11/25/86
Comments

1.

3.

8.
9.
10.

I'm surprised that there is not a larger turnout.

I don't think people are very well informed.

A neighbor's water killed his hogs yet he still drinks
it. People have to be scared out of their wits before

. they are concerned.

I feel too much of ‘the public 1s complacent. I know
our water is. unsafe to drink. © We drink distilled
water, _ o

We hear people say "our city water is ok, it gets

tested" .but they don't test for many chemicals.

We have trouble with iron bacteria in our well.

We have a reverse osmosis system to get out nitrate.
There seems to be a leukemia problem with the water
near the Nishnabotna River

What k1nd of reaction are you gett1ng from the farmers
and chemical companies?

You have a Jot of plans. How are you going to-carry
them out? :

Have other states begun action? -What is Arkansas do-
ing? :

At Griswold they sunk a new well and they aren't sup-

posed to fert111ze around 1t Is that going to do any-

thing?

Doesn't some of the chemicals get down 1nto the aquifer
and move from state to state?

How will the 1eg1sTature rece1ve this plan? - What will
happen?

. Would they.do a "Big Spr1ng" study out here in S.W.

Towa?

Are rural water systems better than country we]]s?

Will more terraces help?

What happens if you cut fert111zer in half? Will the
same amount 1each? ,

Pub11c Attendance: 6

1l

w o
.o .

[S2 30 ]

An1ma1.manure is a better source of nitrogen than com-
mercial fertilizer. We shoqu raise more animals and
use the fertilizer, :

The idea of manure storage seems good.

I support the idea of closing ag-drainage wel]s We
know nitrates and pesticides are entering our aquifers.
We need ducks and geese, Now is the t1me Wildlife
and hunting bring in money too.

I agree very much, : S o :
We aré fortunate here. We have better water than
California and Arizona. We need to protect our water
now. ' ‘

"~ We put on too much nitrogen. It is put on for conve-
nience. You have a tough job convincing people to use

less, :

['m concerned about testing around Tagoons. We have no
research information., Chlorides are moving Tlaterally
and causing crop problems.
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11.

15.

16.
17.
18.

19.

20-
21.

Public information is very necessary. Peop]e are ask-
ing questions. A ground swell will come. It has to
begin with education. "

There used to be a tax incentive on manure storage fa-

cilities. This should be considered again, -
The Iowa Water Well Association has held a number of

demonstrations on well drilling and ground water moni-

toring. The DNR should include this in an education
prograi. :

The  Association for Public Justice is studying the

problem of ground water. We support the -DNR stand -
monitoring and education are very important. There are
25 states go1ng ahead with ground water protect1on. We

are g]ad Iowa is moving ahead

When you.categorized the sources was the agreement only
opinion or technical as well?

Is there a program for testing private we]ls?r

Are there any cheaper tests for pesticides?.

If nitrates are high does that mean pest1c1des are aTso
probably -present?

Is there a problem with 1abs? How do you deve]op con-
sistency in water testing? _

Aren't 'gravel pits a problem?

There are many sand po1nt wells in this area. How deep
are c1ty wells?

Why isn't a tax on ag-chemicals be1ng proposed?

What about ag dealers? Isn't there a need to investi-
gate these spill sites? ' ' -
Does DNR see motor oil as a big issue? : _
How is the $27 million budgeted? ‘Is it:for educat1on?
Can the state declare ag drainage wells illegal?

What about aquifer c]ass1f1cat10n? Some*aquifers are

more valuable than others,

Not having standards is a problem for someone in the
field. How much-do we clean it up to?  Standards would
be'convenient, _ S

If EPA allows Lasso, does that mean IoWa has' to qo
along with it?

Are these initiatives before the Leg1s]ature?

Do you expect heavy lobbying on this issue?

- Questions

Shouldn't there be a central reporttng ‘requirement for,ffi}ft

water analysis?
How about lead in the water for the City of Spencer?
How do vou enforce the closure of abandoned wells?

If prevention is your goa1 ‘do you believe further con-' '

trols and restrictions will be needed?

Public Attendance 12
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Written
Comments
Received

Fairfield -
11/14/86

Hospers -

12/02/86

Northwood -
12/05/86

Des Moines -
12/04/86

Selected Comments/Suggestions

"...my. main concern is that the.nitrates may be the Teast
harmful of an array of pollutants contained.in the water."
"Ascertain criterion for naming families of agricultural chem-
cals for categories of toxicity, volaltility, and/or biograd-
ability." "End spraying in ditches along rural roads!" "A
contrainer deposit ($5 per five gal can) for pesticides and
herbicides.". FGet advice from Amish farmers." "The water
here is terrible," "Our family members have all experienced
diarrhea..."” "How often is city water tested" by the state?"_
"It will take Ames to answer this." S

" fu]ly be11eve ch1se1 (p]owing) ground in the fall kills
...the nitrogen." "I think we need to go back to rotating
corn and soybeans "I think Lasso should be taken off the
market; give dealers, etc, a. chance to unload first,"

"The plan needs to call for a morator1um on- the use. or 1ntro—
duction of any new pesticides," “The plan needs to enforcibly
prevent the. degradation, draining, or alteration of.any and
all of Iowa's wetlands." "Design and implementation -of the
plan must acknowledge that, while improving lowa's water qual-
ity is'cost]y in the short term, the Tong term benefits will
be enormous.," "A state tax on the sale of pesticides, and
other water pollutants can pe used to provide purchase and in-
stallation funds for "reborn" wettands and for...grassed
waterways and other features." C :

"Lack of publicity on these hearings and the lack of any writ-
ten plan for distribution prior to .or at these hearings for-
comment has - in effect nullified the public hearing process."
"We do not belijeve that the.Commission should adopt any prior-

ity plan for recommendation to the. legislature at this time,.."

“You may very well find that when monitoring of these many
other sources of groundwater contamination becomes a reality
that this priority schedule will need to be drastically re-
vised..." "We must move forward on all sources of groundwater
contamination and all segments of society must bear a share of
the burden if it is to be successful," "As an association we
plan to expand our contribution from the industry.to protect:

~ groundwater from contamination by .our products...".  "We will

ask that these funds be administered by a proposed center of
excellence for groundwater protection that is under considera-
tion presently at lowa State University at Ames." "Educatijon-
al programs should be .carried out by educational institutions
rather than a regulatory agency." "We endorse the.co]]ection
and evaluation of human health information." "There is no
question that the state must make significant increases in fi-.
nancial support of a plan for groundwater protection in the

state or it simply will not be accomplished."”

94




APPENDIX C |

SELECTED BIBLIOGRAPHY

95




I,

SELECTED BIBLIOGRAPHY

Agricultural Use of Nitrogen Fertilizer

1.

8.

Baker, J.L. Sources and Fates of Material In-
fluencing Water Quality in the Agricultural Mid-
west.  Perspectives on MNonpoint Source Pollu-
tion, USEPA, EPA 440/5 85-001, Wash., D.C.,
p. 467-470, 1985,

Blackmer, A.M., Losses of Fertilizer N from
Soils., in Proc. TA. 37th Ann. Fert. and Ag-Chem.
Dealers Conf., Ia St. Univ., Coop. Ext. Ser.,
CE-2081; 4 p. (20811), 1984,

Blackmer, A.M, Integrated Studies of N Trans-
formations in Soils and Corn Responses to Ferti-
11zer-N, in Proc. IA. 38th Ann. Fert. and
Ag-Chem. Dealers Conf., Ia St. Univ., Coop. Ext,
Serv., CE-2158; 4 p, (2158e). 1985,

Dorsch, M.M., Scragg, R.K.R., McMichael, A.d.,

Baghurst, P.A. and Dyer, K.F. Congenital Mal-

functions and Maternal Drinking Water Supply in
Rural South Australia: A Case-Control Study.
Am. J. Epidemiology. Vol. 119, pp. 473-486,
1984,

Drinking Water and Health. National Academy of
Sciences. 1977,

Fraser, P, and Chilvers, C. "Health Aspects of
Nitrate in Drinking Water". The Science of the
Environ., Water Supply and Health, Studies in
Environ., Science. Vol. 12, pp. 103-106. 1980,

Hallberg, G.R., Agricultural Chemical and Ground-
water Quality in Iowa: Status Report 1985, 1in
Proc TA, 38th Ann. Fert. and Ag-Chem, Dealers
Conf., Ia St. Univ., Coop. Ext. Serv., CE-21f58;
11 p. (2158q). 1985,

Hallberg, G, Nitrates in Groundwater in Towa,
Proceedings from Iowa Fertilizer and Chemical
Assoc. Conf. 1986.

Harmon, l.. and Duncan, E.R., A Technical Assess-
ment of Nonpoint Pollution in lowa, Contract
Report 77-001 to the Towa Dept. Soil Conserv.,
College of Agric., Iowa State Univ,, 427 p.
1978.

96




10.
11,

12.

13,
14,

15.

16.

17.
18.
19,

20,

Hi11, J.J., Hawksworth, G. and Tattersall, &.
Bacteria, Nitrosamines and Cancer of the
Stomach, Br., J. Cancer. Vol, 28, pp. 562-567.
1973,

Kanwar, R.S., Johnson,  H,P, and Baker, J.L.
Comparison of Simulated and Measured Nitrate
Losses in Tile Effiuent. Trans. Am, Soc. Agric.

"~ Eng., v. 26, p. 1451-1457, 1983,

Kaap, J.D. and Padgitt, S.C. Effects of Agro-
nomic Practices on Groundwater Quality: Results
from a 1984 Iowa Survey. Agron. abs., 1985,
Ann, meetings, ASA, CSSA, SSSA, Chicago, IL,
p. 27, 1985,

Kelley, R.D, Trends in Nitrate Concentrations
Over Time in Selected Iowa Public Water Sup-
plies. IA Dept. Water, Air and Waste Management.
1985, -

McDonald, D.B. and Splinter, R.C. Long-Term
Trends in Nitrate Concentration in Towa Water
Supplies. Jour. Am. Water Wrks, Assoc., v. 74,
p. 437-440, 1982, '

National Research Council. Nitrates: An Envi-
ronmental Assessment, Environmental  Studies
Board, Commission on Natural Resources, Coordi-
nating Committee for Scientific’ and Technical
Assessment of Environmental Pollutants, National
Academy of Sciences, Wash., D.C, 1978,

Rajagopal, R, and Talcott, R.L. Patterns in
Groundwater Quality: Selected Observation in
Towa. Environ. Management. - Vol. 7, No. b5,

pp. 65-474, 1983,

Rajagopal, R. Groundwater Quality Assessment for
Public Policy in lowa. The Joyce Foundation,

7 Chicago, IL. 1984,

Randatl, G.W. Nitrogen Movement. Proceedings
from Plant Nutrient Use and the Environment
Symposium, Kansas City, MO, p. 141-152, 1985,

Shuva],'H.I. and Gruener, N, Health Effects of
Nitrates in Water, = Final Report. Off. of R&D,
U.S. EPR, 1973.

Skow, D. and Malley, C.R. 1985 Towa Agricultur-
al Statistics, Iowa Crop and Livestock Report-
ing Service, 1985, '

97




[I.

21,

Winton, E.F., Tardiff, R.G. and McCabe, L.J.
Nitrate in Drinking Water. Jour, AWWA. Vol. 63

ppo 95-98. 1971.

Agricultural Use of Pesticides

1.

7.

Baker, David B., K.A. Krieger, R,P, Richards and
J.W. Kramer, Fffects of Intensive Agricultural
Land Use on Regional Water Quality in Northwest-

ern Ohio., Perspectives on Nonpolnt Source Poi-

Tution, U.S. EPA, EPA 440/5 85 001 Nash., D.C.

pp. 201-208. 1985

Blair, A, and T.L. Thomas. Leukemia Among

Nebraska Farmers: A Death Certificate Study.

Am. Journ., Epidemiol., v, 110, pp. 264-273,
1979,

Buesching, D. A Study of Cancer Deaths Among
I11inois Farmers Through Death Certificates.
University of Illinois. 1986.

Burmeister, L.F., G.D. Everett, S.F. Van Lier and
P. Isacson, Selected Cancer Mortality and Farm
Practices in Iowa. Am. Jour, Epidemiol, v. 118,

pp. 72-77. 1983,

Cohen, S.Z., S.M. Creeger,‘R.F. Cdrsei and C.G.,

. Enfield, Potential Pesticide .Contamination of

Groundwater Trom Agricultural Uses, Treatment
and Disposal of Pesticide Wastes, Krueger, R.F.,
and Seiber, J.N., eds., Am, Chem, Soc., Wash.,
D.C., p. 297-325. 1984, -

Detroy, Mark. Area and Vertical Distribution of
Non-Point Pollutants in the lowa River Alluvial
Aquifer, Iowa County, Iowa. NWWA agricultural
impacts on ground water conference, Omaha, NE.

1986. _ _

Gianessi, L.P. A National Pesticide Usage Data

Base. Resources for the future. 1986,

Hallberg, G.R;.Agricu1tura1 Chemica]'and Ground-

water Quality in Towa: Status Report 1985,
Proc. la. 38th Ann, Fert, and Ag-Chem,. Dealers
Conf, Ia, St. Univ., Coop. Ext. Ser., Ames,
IA, CE-~2158 (215g) 11 pp. 1985.- :

Hallberg, G.R. Agrichemicals and Water Quality.
Colloguium -on Agrichemical Management and Water
Quality, Nat'l Acad. Sci., Nat'l. Res. Council,
Nat'l Academy of Press, Washington, D.C., 1986,

98




—

e S

.10,

11,

12,

13,

14,

15..

16.

17.

18.

19.

20,

Hardell L., A, Sandstrom. Case-Control, Study:
Soft Tissue Sarcomas and Exposure to Phenozyace-
tic Acids or Chlorophenols, British J. Cancer,
vol. 39, pp. /11-717. 1979.

Holden, Patrick., Pesticides and Groundwater
Quality: Issues and Problems in Four States,
Nat'T. Acad. Press, Nat'T. Research Council, Bd.
on Agric., Washington, D.C., 124 pp. 1986,

Jennings, V. and J, DeWitt. A Report on Best
Management Practices for Agricultural Chemicals.
Cooperative Extension Service, Iowa State Univ.,
Ames, TA, 134 pp. 1983, '

Johnson L, and R, Splinter. Pesticides in Iowa
Rivers, University Hygienic Laboratory, Univ, of

Towa, Towa City, TA. 1983,

Kelley, R.D.  Synthetic Organic Compound Sampl-
ing Survey of Public Water Supplies. TIA, DWAWM
Rept., 32 pp. 1985, '

Kelley, R,D. and M. Wnuk. Little Sioux River
Synthetic Organic COﬁﬁound Municipal Well Sampl-
ing Survey. [IA, DWAWM Rept., 24 PP 1986,

Kelley, R.D. and R, Drustrup. In press. 1986
Little Sioux River Alluvial Monitoring  Study.

TRADIR,

Kelley, R.D., G.R., Hallberg, L.G. Johnson, R.D,
Libra, C.A. Thompson, R.C. Splinter and M.G.
DeTroy. Pesticides in Ground Water in Iowa.
NWWA agricultural impacts on ground water con-
ference, Omaha, NE, 1986, :

Libra, R.D., G.R. Hallberg, G.R. Ressmeyer and

B.E. Hoyer. Ground Water Quality and Hydrogeol-

ogy of Devonian-Carbonate Aquifers in Floyd and
Mitchell Counties, lowa.  la. Geol. Surv,
Open-File Rept. 84-2, 106 pp. 1984,

Richard J.A. Junk, F. Nehring, and H.J. Svec.
Analysis of " various Iowa waters for selected
pesticides: Atrazine, DDE, and Dieldrin.
Pestic. Monltoring Jour., v. 9, pp. 117-123.
1974, S

Thompson, C.R., R. Libra and G. Hallberg. Water
Quality Related to Ag-Chemicals in Alluvial
Aquifers in Jowa. NWWA agricultural impacts on
ground water conference, Omaha, NE. 1986. -

99




111,

21,

22,

wintersteen; W. and R. Haztler. 1985 Iowa Pest-
icide Use Survey. Coop Extension Ser. 1ISU.
1986..

Wnuk, M, et. al, In press. Public Water Supply

. Treatment Efficiency Survey. IA. DNR,

Land

. 1..

Apptication of Solid and Liquid Wastes

Duncomb, D.R. - and Others: Effect of Liquid
Wastewater Sludge Application on Crop Yield and
Water Quality. Journal of the Water Pollution
Control Federation. pp. 1185-1193, 1982.

Feliciano, P.V.: Sludge on Land.... Journal
of the Water Poliution Control Federation,
pp. 1259-1266, 1982. _

Jokela, W.E. Corn Production and Fate of Ferti-

“Tizer N as Affected by Time and Rate Applica-

t10N. Ph.D thests; University of Minnesota,
St. Paul, '

Lu, James, Stearns, Robert J., Morrison, Robert D.
and Eichenberger, Bert A. A Critical Review of
Wastewater Treatment Plant Sludge. EPA - 600/

- 52-82-092, p. 4, 1983,

U,S. Environmental Protection Agency. . Process

Design Manual - Land Application of Municipal

Sludge. EPA-625/1-83-016. 1983.

. U.S. Environmental Protection Agency. Segtage
]

Treatment and Disposal. - EPA-625/6-84-
pp. 25. 1984, s : :

U.S.. Environmental Protection Agency. Use and

Disposal of Municipal Wastewater Sludge. EPA
625/10-84-003, pp. 300, 1984,

Taylor, James., Considering Sludge Options. Op-
erations Forum, pp. 15-18. 1985,

1974-79 Summary of Soil Test Resu1ts. by Cdunty
and Soil Districts. ST-26, ISU Extension Ser-
vice Publication, ;

100




—— e

o “‘____'—‘-—-_—L___,_n__'_____"-—__.‘* i .

IV, Storage, Handling and- Transportation of Hazardous
Substances

.1.

Ecology and Environmental, Inc. Des Moines TCE
Final Remedial Investigation Report. Prepared

~~for.U,5. Environmental Protection Agency. 1985,

5.

7.

Hallberg, George R. Agricultural Chemicals and
Groundwater Quality in Iowa. Status Report,

1985, Cooperative Extension Service, Ames, lowa,
lTowa State University. 1985,

Iowa Department of Water, Air and Waste Manage-
ment., - Hazardous Waste Management Plan, Des
Moines, lowa, 1985,

Iowa Department of Water, Air and Waste Manage-
ment. Hazardous Waste Management Plan Technical

Support Document. Des Moines, lowa. 1985,

‘PRC Engineering, Inc. Hazardous Waste Management

Projections. Prepared for the Iowa Department

of Water, Air and Waste Management, 1985.

The Central States Education Center. Hazardous
Waste, an Introduction., Champaign, IL., 1984,

Wisconsin Department of Natural Resources, Bureau
of Solid Waste Management., Alternatives to Haz-

ardous Waste Land Diposal. 1983,

V. Urban and Residential Use of Fertilizers and Pesti-

cides

i.

2.

Personal Communication with Jim M1dcap, ISuU Hor-
ticultural Service, 1986,

Personal Communication, U.S. Bureau of Census.
1986. _

Personal Communication with Tom Philips, City of
Des Moines Planning and Zoning Department. 1986,

Iowa Development Commission, Stat1st1ca] Profile
of Iowa. 1985. :

Iowa Crop and Livestock Reporting Service. Iowa
Agricultural Statistics. 1985,

Personal Communication with Dr, David Pimintel,
Cornell University Entomology Department. 1985,

101




Padgitt, Steven, Agricultural and Groundwater
Quality as a Social Issue: Assessing Farming

Practices and Potential For Change., ISU, 1986,

- Personal Communication with John Whipple, Iowa

Department of Agriculture ‘and Land Stewardship.
1986.

VI. Abandoned Dumps and Unpermitted Disposal Sites

1.

5.

Golde, Dean M. Water Pollution Arising from
Solid Waste (Coal, Fly Ash, SLAG) DIiSPOSala.....

Water Science Technology. Vol. 15, 1-10 pp.
1983, ;

lowa Department of Water, Air and Waste Manage-
ment. State of Iowa National Priorities List
Sites Update, Des Moines, Iowa. 1986,

[owa Department of Water, Air and Waste Manage-

-ment, . 1985 Annual Report on Abandoned or Uncon-

trolled Hazardous Waste Disposal Sites. Des

Molnes, lowa. 1986.

Linda, J. Mark., The Extent of Solid Waste Dis-
posal in Karst Depressions in Northeast Iowa.

Masters Thesis - Iowa State University, 440 pp.

1973,

Peckenpaugh, J.M, Alluvial Ground Water Quality
Alteration as Related to Solid Waste Disposal

Sites in Iowa. Masters Thesis - Iowa State Uni-

versity, 440 pp. 1973,

Radion Corporation. Survey of Tar Waste Disposal

and tocations of Town Gas Producers, Prepared

for Office of Research and Development, U.S. En-
vironmental = Protection Agency, Contract No.
68-02-3137, Draft Document.

Siudyla, Eugene Alexander. A Hydrogeclogic In-

vestigation. of Aromatic Hydrocarbons 1n the

Aquifer Supplying Ames, Iowa., Masters Thesis
for "Department of Etarth Sciences, Iowa State
University, 139 pp. 1975, :

102




VII.

Landfills

1,

2,

10,

11,

Dept. of Environmental Quality. Sanitary Land-
fill Operator's Manual, 101 pp. 1977, 1980,

Dept.:of Environmental Quality. Hazardous Waste
Management in Iowa., Final Report to the Legis-

Tature, 22 pp. 1982,

Dept. of Water, Air and Waste Managementﬁ
lLeaking Landfills and Leaking Lagoons, Survey of
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House File 631, p. 79"-e;j,.

Sec. 607. NEW SECTION. 455B.479 STORAGE TANK MANAGEMENT -

FEE. o
An owner or operator of an underground StOfaée tank shall-

pay an annual storage tank management fee of fifﬁeen doilars ,

per tank of over one thousand one hundred gallqns:capacity,_
The fees collected shall be deposited in the etorage tank
managemenﬁ account of the groundwater protection fund.
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