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The pr- water quality issue i n  N e b r a s k a  a t  this t h e  is related 
t o  groundwater a s  opposed t o  surface water. Groundwater provides 
i r r i g a t i o n  f o r  over  7 m i l  1 ion acres  of land i n  Nebraska and is t h e  
drinking water source f o r  almost a 1  1 of Nebraska's domestic and 
municipal w a t e r  users. I n  rural  areas gmmdwater provides about 85% of 
t he  drinking water (Cast, 1985). Numerous repor t s  of groundwater 
contamination led to its emeqence as a major environmental issue for  
the 1980,s. Govenrment agencies a t  the local ,  state and national l e v e l  
a r e  becoming involved i n  t he  groundwater q u a l i t y  issue. The primary 
reason is p u b l i c  exp res s ion  of more concern about  t h e  h e a l t h  
implications of drinking contamhated gmurdwater. 

This paper w i l l  address two general areas of water quality issues. 
The f i r s t  w i l l  be those related specif ical l y  to Nebraska the second w i l l  
be an overview of some of t he  federal  l e g i s l a t i o n  t h a t  is cu r r en t ly  
being in-oed. 

lrrigation Developnent in Nebraska 

Nebraska has a very abundant supply of under ground water. 
lrrigation d e v e l o p a t  i n  much of the Pla t te  River Valley began in the  
l a t e  1940 ' s  t o  e a r l y  1950's a s  furrow and f l o o d  i r r i g a t i o n .  
lntmduction of center pivots expanded the acreage that w a s  irrigated 
during the  1970's. Much of t h i s  development was on sandy s o i l s ,  
however, large acreages of finer textured s o i l s  that previously w e r e  to 
d i f f i c u l t  t o  i r r i g a t e  with furrow o r  f lood methods w e r e  a l s o  brought 
i n to  production. Much of t h i s  i r r i ga t ed  acreage is under row crops 
primarily corn. Center pivot irrigation provided an opportunity to add 
chemica ls  w i th  t h e  i r r i g a t i o n  water. T h i s  method is used f o r  
incremental nitrogen appl icat ion and is benef ic ia l  on sandy s o i l s  
because it provides an effective means of sp l i t t i ng  nitrogen application 
t o  improve nitrogen f e r t i l i z e r  use efficiency.  During t h e  l a s t  f e w  
years other chemicals, specif i&l l y  insecticides and herbicides, have 
been injected thmqh center pivots. There is growing concern about the  
possibility of many of these chemicals flawing direct ly  back into the  
w e l l  and contaminating the gmurdwater. 

N a M  Resource ~istricts 

A unique feature of the Nebraska governmental structure is Natural 
Resaun=e D i s t r i c t s .  They w e r e  created in the early 1970's by an act  of 
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the state legislature. They have taxation authority ( m i l l  levies) to 
gene ra t e  budgets  and a r e  charged wi th  p rope r  development and 
conservation of the s t a t e s  natural  resources and t o  implement p o l i c y  
passed by the legislature. MUYs are governed by a poplar  elected baud 
of directors, usual l y  producers in the NRD. 

Nebraska has a Department of ~nvi ronmenta l  Control (DEC) which is 
similar to what may be termed a state E n v ~ ~ l  Protection Agency 
(EPA). I n  1981 t h e  DEC proposed the development of a s t ra tegy f o r  the 
protection of groundwater qua l i t y  i n  Nebraska. The f i n a l  repor t  w a s  
issued in  February 1985. me Strategy stresses the protective -es 
that are needed t o  control or  m g e  potential sources of gmuxkater 
contamination. Six potential scurces of contamhition were identified 
a s  t h e  most se r ious  t h r e a t  t o  groundwater qual i ty .  They a r e  (1) 
Chemical and f u e l  storage, (2) Agr icu l tu ra l  chemicals, (3) Waste 
treatment and disposal  areas,  (4) Water w e l l s  and unregulated test  
holes,  (5) l n d u s t r i a l  f a c i l i t i e s ,  and (6) s p i l l s  and leaks during 
transport of hazardous materials. 

The s t r a t e g i e s  w e r e  developed f o r  each  of t h e s e  d i f f e r e n t  
contaminates and a concept was introduced c a l l e d  S ~ e c i a l  Groundwater 
g u a l i t v  Protection Areas. Under t h i s  concept the l o c a l  e f f o r t s  of 
tams, counties, o r  ~ t u r a l  resource d i s t r i c t s  t o  p ro tec t  groundwater 
qua l i t y  would be t i e d  t o  s t a t e  author i ty  (DEC) t o  regula te  c e r t a i n  
po ten t ia l  sources of contaminations. A spec i a l  protection area of a 
given s i z e  and locationwouldbedesignatedwithinthe s t a t ebased  on 
three c r i t e r i a  - (1) The vu lne rab i l i t y  of an areas  groundwater t o  
pa r t i cu l a r  types of contamination, (2)  t h e  presence o r  po t en t i a l  
presence i n  an area  of ce r ta in  a c t i v i t i e s  t h a t  pose s ign i f i can t  
po ten t ia l  f o r  contaminating groundwater, and (3) t h e  dependence of an 
area on the grmrdwater resource and the lack of practical or  feasible 
a l t e r n a t i v e  water supplies.  Once a spec i a l  protection area  is 
designated the l o c a l  government would be given t h e  opportunity t o  
develop and carry wt the i r  m masares for  protecting the gmurdwater 
resource. ?he DEE wwuld assist in ident i fying poss ib le  a l t e r n a t i v e s ,  
vuuld mni tor  the process and determine its effectiveness over tine. 1 f 
no local action taken the DM: m l d  then institute the protective 
measures in the  area. 

G r a n d w a t e r  Quality Legislation 

Following this action two important l eg i s la t ive  b i l l s  related to 
groundwater q u a l i t y  were passed and implemented beginning January 1, 
1987 i n  Nebraska. The f i r s t  is t h e  Nebraska Chemigation A c t  (LB274). 
T h i s  act required any irr igator or  applicator as  defined in  the I a w  to  
have ce r t a in  specif ied sa fe ty  equipment on any cen te r  p ivo t  or any 
i r r i ga t ion  device  t h a t  was used t o  i n j e c t  any chemical i n t o  the 
irrigation water. Secondly, the applicator needed to be cert if ied after 
going through a t r a in ing  period and passing a test. The NRIYs had the 
task  of inspecting the in jec t ion  systems. The DEC contracted the 
Nebraska Cooperative Extension Service to provide the training. 



The second b i l l  t h a t  was implemented (LB894) was c a l l e d  the 
Grmrdwater N i t r a t e  B i l l .  This b i l l  provides for  the establishment of 
special grmrdwater protection areas where ni t ra te  nitrogen l e v e l s  in 
the grandwater are increasing or have im=reased beyond certain levels.  

Much of t h e  a c t i v i t y  and concern about groundwater n i t r a t e  i n  
Nebraska has been i n  the central portion of the Pla t te  River Valley. On 
a national l eve l  nitrate has received a good deal of attention because 
the d r i n k i n g  water standard for public water -lies is 10 ppu nitrate- 
nitrogen, As early as 1961 scnne f a i r l y  high l e v e l s  of nitrate-nitrogen 
w e r e  found in gnmxhab2.r in Merrick County, NE. A generalized survey 
that w a s  done of the  state of wells in 1962 provided a baseline for much 
of t h e  l a t e r  sampling work (Extension Service,  1962). The NRD's have 
provided much of the  information for the w e 1  1 water sampling during the  
1970's and 1980's. A graph of the ni t ra te  l eve l  trends in the overal l  
grandwater for three counties in the Central P la t te  D i s t r i c t  are shown 
in Figure 1. The concentrations of n i t ra te  nitrogen are increasing in 
the areas t h a t  are affected. 
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Figure 1. Changes i n  groundwater N03-N l e v e l s  i n  t he  Central P l a t t e  
Nebraska NE?D. 

Research and Ectucation, and Demnstration Efforts 

A t  present s eve ra l  educational programs based on research f o r  
dea l  ing with management of ag r i cu l tu ra l  chemicals a r e  i n  place.  
Resear& and m i o n  information has been avai lable  since the ear ly  
1960's s t a t i n g  t h a t  improved water management t o  reduce leaching and 
improved management t o  match nitrogen appl ica t ions  t o  t h e  crop y i e l d  
goal are important. 



Twenty years ago Professor F?&ert Olsen w a s  stressing the importance of 
deep sampling f o r  res idua l  n i t r a t e  t o  assess  carryover nitrogen and 
using it tomodify nitrogen recommendations. A subs tan t ia l  e f f o r t  on 
improved irrigation management was conducted by the UNL Ag Ehgineering 
Deprbent  in the  l a t e  1970's w i t h  a grant f m  the  Wlrlington-Northern 
Foundation. During the l a t e  1970,s t h e  Hal 1 County Project  i n  the 
Central P l a t t e  NRD was a combined e f f o r t  between the  Cooperative 
Extension Service,  SCS and the ASCS and provided cost-sharing f o r  
farmers t o  improve t h e i r  nitrogen management by using s o i l  sampling, 
s p l i t  N appl icat ion,  improved i r r i g a t i o n  management, and sho r t e r  
irrigation runs. The history shms educational institutions t o  change 
nitrogen management that could ult imately a f f e c t  groundwater qua l i ty .  
Most farmers and f e r t i l i z e r  dea le rs  have been slow t o  adopt the new 
practices un t i l  recently. Consquently today we have legislation that 
guides nitrogen management practices. 

Special Gmurdwater Protection Area 

The Central P la t te  NRD has developed and is in the i n i t i a l  stages 
of a plan tha t  w i l l  control nitrogen applications and w i l l  influence 
nitrogen management decisions in the areas that have been designated as 
a special gmmdwater ni t ra te  protection area. The Central P la t te  NRD 
has established a network of over 500 quality mnitoring wells across 
their district (Figure 2). Both domestic ard irrigation wells are used 
in this survey as a basis for  calculating what the average nitrate l e v e l  
is i n  the  area groundwater. The area has been divided in to  d i f f e r e n t  
phases for implementation of different management strategies. These are 
cal led F b s e  1, Phase 2 o r  Phase 3 areas. 
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Figure 2. Fhase 1 an3 F k s e  2 areas in the Central P la t te  Neb- NRD. 



Phase 1 areas are those parts of the NRD where the average nitrate- 
nitrogen concentration of the gmur&ater is between zero and 12.5 ppm 
The only regulation in  this area is the  banninq of f a l l  and winter 
application (prior t o  March 1) of commercial nitrogen f e r t i l i z e r  on 
sandy so i l s .  A sandy s o i l  is defined as  one with a permeability of 2 
inchesfiour or greater for a t  least  30 of the upper 36 inches. I n  phase 
1 areas the NRD w i l l  be providing information and education on improving 
nitrogen management. The primary thrus t  w i l l  be deep sampling f o r  
r e s i d u a l  n i t r a t e  n i t rogen f o r  improved n i t rogen f e r t i l i z e r  
reccffmnendations and improved irrigation water mnagawnt. 

Phase 2 areas of the  study are  par t s  of the  NRD where the  average 
ni t ra te  nitrogen concentration of the gmw3wate.r is between 12.6 and 20 
p nitrate nitrogen, Currently the Phase 2 area covers about 440,000 
acres in the Central Platte area w i t h  4,000 to 5,000 irrigation wells. 
I n  Phase 2 areas no f a l l  application of nitrogen w i l l  be allowed on 
sandy so i l s .  Farmers w i l l  be required t o  attend i r r iga t ion  and 
f e r t i l i z e r  management c l a s s e s  t o  become c e r t i f i e d  i n  n i t rogen  
management. This cer t i f ica t ion  w i l l  be good fo r  4 years. I n  Phase 2 
areas an annual water analysis  fo r  each i r r iga t ion  w e l l  a s  wel l  a s  
annual deep sampling fo r  residual nitrogen on each f i e l d  w i l l  be 
required, Nitrogen application w i l l  be pemnitted on fine textured s o i l s  
i f  applied a f t e r  November 1 or when s o i l  temperature is 50 degrees o r  
cooler provided an approved n i t r i f i ca t ion  inhibi tor  is used. The 
Central P l a t t e  NRD w i l l  require farmers in  a Phase 2 area t o  submit a 
report each year with the follawing information: 

1. The results of the water nitrate analysis of each well. 
2. Results of deep s o i l  sampling on each f i e l d  of 40 acres o r  

less. 
3. The crop planned to be g m m  and the yield goal for cc-nrrmen=ial 

nitrogen fer t i l izer  remmendations. 
4 .  Actual commercial nitrogen applied. 
5. Actual yield achieved with appropriate f ie ld  and we1 1 locations 

indicated. 

Phase 3 areas a re  where the average n i t r a t e  nitrogen l e v e l  is 
greater than o r  equal t o  20.1 ppm n i t r a t e  N. Currently there a re  no 
Phase 3 areas i n  the  Central P l a t t e  NRD. Besides the  measures t h a t  
apply for Phases 1 and 2 i f  an area reaches the Phase 3 level f a l l  and 
winter application of nitrogen f e r t i l i z e r  w i l l  be banned on a l l  s o i l s  
unti l  after March 1. Spring application of commercial N f e r t i l i z e r s  
w i l l  require s p l i t  application or the use of an approved nitrification 
inhibitor i f  50% or more of the nitrogen is applied preplant. 

The provisions of the  Special Groundwater Protection Areas seem 
quite severe. They a re  based on nitrogen research in  t h i s  pa r t  of 
Nebraska. The Central P l a t t e  NRD has been providing funding t o  the 
University of Nebraska t o  do a number of on-farm demonstrations with 
nitrogen and irrigation water management. A technician on the project 
samples the f ie lds  for residual nitrate nitrogen, then works with the 
farmer on developing a r e a l i s t i c  y ie ld  goal and a nitrogen r a t e  
recommendation. A nitrogen r a t e  recommendation 50 l b  below t h e  
recommended ra te ,  the  recommended ra te ,  and a r a t e  50 l b  above the  



recommended r a t e  a r e  used i n  rep l ica ted  s t r i p s  through the  f ie ld .  
Strips may be six to 12 rows wide, a quarter to a half mile long through 
the field. A t  the end of the growing season the s t r ips  are ccwbined and 
weighed with a weight wagon and y i e l d s  a r e  calcula ted.  Numerous 
demonstration p l o t s  i n  1985, 1986, and 1987 have shown t h a t  t h e  
recommended nitrogen r a t e s  general l y  prduce maximum yields. In many 
cases the nitrogen rate 50 lb less than the o p t h  is pra3ucir-q between 
90 and 100% o i  maximum yields. In many cases there is enough residual 
nitrogen in  the s o i l  and ni t ra te  nitrogen in the  irrigation water that 
there is no f e r t i l i z e r  nitrogen response. 

Many farmess and f e r t i l i z e r  dealers have a hard time believing that 
they can grow a ,  crop with l m  nitrogen bpts. THe demonstration p lo t s  
seem to be necessary even in  this age o i  technology t o  convince farmers 
that  the resear& we have been doing for the  last 20 years on modifying 
nitrogen recommendations based on residual n i t ra te  tests rea l ly  works on 
the i r  fam. Many more fanners are using this technology tcday, because 
of two m n s .  'ke f i r s t  is the current economic situation that a more 
refined nitrogen recammendation means more dol la rs  in their pccket and 
the second is the possible threat of the establishment of control areas 
in their local  county or  NRD. 

The prcgram in the Central Plat te NRD is provided only as an example 
and legislat ion of this kind my not occur in other areas, hawever, the 
US EPA is looking a t  the programs in  Nebraska, specifical ly the special 
groundwater n i t r a t e  protection areas and t h e  chemigation law t o  be 
implemented in a National Strategy for states to follow i f  they do not 
have regulations. Federal legislation is caning. 'Ihe only question is 
when. 

National Groundwater Ugislation Summary 

Currently t he re  are a t  l e a s t  1 0  groundwater b i l l s  t h a t  have been 
intrcduoed into the lWth  Corgnss since it convened in January, 1987. 
Po l i t i ca l ly  gmmdwater is a hot potato. In  May 1987 EPA Administrator 
Lee ' I h m  admowl&ged that he had charge.. h i s  mind regarding the need 
for Federal gramdwater protection l eg i s l a t i on .  He be1 ieves  federa l  
legislation is needed because a disjointed approach m y  lead t o  heavier 
federal involvement than is appropriate. H e  a l so  concedes that federal 
legislat ion is necessary to clar i fy  the respective roles of state aml 
federal  governments t o  achieve consistency and coordination among 
federal agencies. 

Support  is b u i l d i n g  f o r  comprehensive f e d e r a l  groundwater 
l eg i s l a t i on .  The Environmental and Study I n s t i t u t e ,  abicameral and 
bipar t isan congressional organization, he ld  a major conference on 
groundwater i n  May with committees of both the House and the  Senate. 
?here appears to be disagreenent over the federal role and strategies 
for  setting the stardards. Resolving these differences m y  be d i f f i cu l t  
and lengthy* 



Resear& and Protection Strategies 

There are t w  major axnpone.r)ts of the aurerrt b i l l s  - gmumbater 
protection and support for research. B i l l s  that have been intrcduced 
are either designated S for Senate or  HR for  House of Representatives. 
There have been four research b i l l s  introduced t o  dea l  with USGS, 
(United S t a t e s  Geological Survey) responsibility (HR791 and 5513) and 
one deals w i t h  EPA responsibilities (HFU253). ?he faurth b i l l  (S1105) 
is a federal research coordination i n  general. A recent b i l l  (HR3069) 
is called the Pgriculture Nitrogen Best Management Practice b i l l .  It is 
being merged with HR791. 

The other major gmun%~te-r issue is that of protection strategies. 
To da te  S20 and House companion b i l l  HR963 are the only b i l l s  t h a t  
propcffe that management plans and protection progranrs be required of the  
s t a t e s  under EPAts leadership. Some miscellaneous b i l l s  a l s o  ex is t .  
S1419 and HR2463 s i n g l e  out  pes t ic ide  contamination a s  an i s sue  and 
provide f o r  both research and protection strategies. HR2 3 2 0 employs 
what might be c a l l e d  a ca r ro t  and s t i c k  approach t o  encourage the 
reclamation s t a t e s  i n  pa r t i cu l a r  t o  b e t t e r  p ro tec t  and manage their 
groundwater resaurces. 

Because no one agency dea l s  t o t a l l y  with groundwater numerous 
federal agencies and congressional committees are beccaning involved in 
the issue. On the Senate s ide  t he  Environment and Public Works 
Committee has taken a lead,  however, Energy and Natural Resources and 
Agriculture and Nutri t ion and Forestry a l s o  want t o  be involved i n  
l e g i s l a t i o n  t h a t  is proposed. On the House side there is a l s o  a 
question of jurisdiction. A recent Congressional Research Service found 
t h a t  a s  many a s  11 House Committees and 13  Federal Agencies can c la im 
some jur i sd ic t ion  over groundwater. Congressman George Brown of 
California has proposed tha t  a tY;r-am&ater Task Force" be established 
t o  coordinate and monitor groundwater work by t h e  various House of 
Representatives Camittee 

I n  sunmwy there appears to be significant congressioml interest in 
developing conference of cjmmdwater leg is la t ion  The House  may pass 
sos~le legislat ion t h i s  session but the Senate may not work on thei r  b i l l s  
till 1988. 

Water quality w i l l  continue to  be a National ard Nebraska ~ s S U ~ .  A s  
industry and extension people w e  may be c a l l e d  on t o  provide the best 
information that can be used in making decisions related to gmun3water 
quality because we make recaamnendations for  chemicals that find their 
way to gmumbater. The American consuming public has benefited greatly 
from the use of chemicals i n  agr icu l tu re  t h a t  have kept t he  p r i ce  of 
food d m  I n  a society where almost everyone is t o t a l l y  removed fram 
t he  food production process they do not r e a l i z e  the importance of 
agricultural d-mnicals and that i n  many instam=es the risks of many of 
these chemicals and other  carcinogens a r e  much lower than suspected 
(Ames, e t  al. ,  1987). We must educate a pblic to the importane of the 
w i s e  use of agricultural chemicals and avoid what I fee l  is a develaping 



chem@&ia. Certain influential  people could t o t a l l y  ban the use of 
chemicals i n  agr icul ture .  There have been misuses i n  t h e  pas t  where 
higher than needed r a t e s  of ag r i cu l tu ra l  chemicals and nitrogen have 
been applied. W e  a l so  need to guard against this p d l e n  In  balance, 
w e  need to support the use of agricultural c h d c a l s  hut sqprt a w i s e  
use that can provide e c o d c  rrop production while m c i n g  the impact 
of chemicals on the  gmtm3wate.r. 
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