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ABSTRACT 

Expanding development of  groundwater s u p p l i e s  i n  the  closed bas ins  of the  

southwestern United S t a t e s  has  l e d  t o  increas ing  r e p o r t s  of high n i t r a t e  l e v e l s  

i n  the water. Many of these  n i t r a t e s  appear t o  be from n a t u r a l  sources.  Data 
i n d i c a t e  t h a t  p laya  a r e a s  have s u b s t a n t i a l  q u a n t i t i e s  of n i t rogen  t h a t  is 

mobilized t o  water suppl ies .  

i n  Nevada where water suppl ies  have been adversely impacted with n i t r a t e  

l e v e l s  reaching 100 m g / l  as N. 

l e v e l s  up t o  20,000 mg/kg. 

the o r i g i n  and process  of concentrat ion of n i t rogen  i n  the  p laya  areas. 

P o t e n t i a l  sources  include s o l u t i o n  and t r a n s p o r t  from bedrock, f i x a t i o n  from 

the a i r  by organisms and photochemical reac t ions ,and  o l d  buried shallow lake  

depos i t s  of organic  o r  evapor i te  mater ia l .  B e t t e r  understanding of the  

occurrence of n a t u r a l  n i t r a t e s  is necessary i n  order  t o  access  the impacts of 

man on present  and f u t u r e  development of groundwater suppl ies .  

Documented areas include Clark and Lyon Counties 

Several  o t h e r  p laya  areas have s o i l  n i t r a t e  

F i e l d  and labora tory  s t u d i e s  a r e  progressing on 

INTRODUCTION 

A p o t e n t i a l l y  major groundwater q u a l i t y  problem has been recognised with 

expanding development of water from closed bas ins  i n  the a r i d  t o  semi-arid 

southwestern United S t a t e s .  There has  been increas ing  r e p o r t s  of high n i t r a t e  

concentrat ions i n  the groundwater i n  a r e a s  with l i t t l e  or no previous develop- 

ment. 

as N. 

na tura l .  

Many n i t r a t e  l e v e l s  exceed the  U.S. d r ink ing  water s tandard of 10 m g / l  
The o r i g i n  of the n i t r a t e s  i n  the  groundwaterand s o i l  a r e  be l ievedto  be 

I n  t h i s  paper four  a r e a s  i n  Nevada (Fig.  1) a r e  b r i e f l y  descr ibed where i t  
is bel ieved t h a t  the  source of n i t rogen  i n  the  s o i l  and/or groundwater is from 

n a t u r a l  sources.  The a r e a s  a r e  L a s  Vegas Valley and Nevada Test  S i t e  (NTS) i n  

Southern Nevada and Washoe Valley and For t  Churchi l l  i n  Northern Nevada. 

P o t e n t i a l  sources  of n i t rogen  include s o l u t i o n  and t r a n s p o r t  from bedrock, 

f i x a t i o n  from the air by organisms and photochemicalreact ions,  and buried 
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shallow lake  (p1aya)deposi ts  of organic  o r  evapor i te  mater ia l .  

RESULTS 

The problem of high n i t r a t e  concentrat ions i n  groundwater f i r s t  became 

apparent i n  the  Gilcrease Ranch a r e a  of L a s  Vegas Valley i n  1972. 

40 homes i n  a 17 km2 a r e a  had n i t r a t e  concentrat ions i n  the  w e l l  waters  up t o  

125 m g / l  as N ( r e f .  land 2 ) .  

f e r t i l i z e r ,  s e p t i c  system and animal c o r r a l  leachate ,and n a t u r a l  organic  o r  
evapori te  mater ia ls .  

a n a l y s i s  i t  w a s  concluded t h a t  t h e  most l i k e l y  source of n i t r a t e s  w a s  the  

n a t u r a l  sources.  

Tables 1 and 2 present  r e p r e s e n t a t i v e  groundwater q u a l i t y  and s o i l  chemistry 

da ta  including samples with high and low n i t r a t e  concentrat ions.  

By 1977 over 

Several  sources  were considered inc luding  n i t rogen  

Af ter  extensive groundwater and s o i l  sampling and 

N i t r a t e  concentrat ions i n  the  s o i l  were up t o  1400 mg/kg. 

The second a r e a  w a s  For t  Churchi l l  S t a t e  H i s t o r i c a l  Monument i n  Lyon County 

The wel l  supplying water t o  the  monument contained as much as 18 m g / l  Nevada. 

NO--N (Table 1) .  I n i t i a l l y  the  Monument's s e p t i c  system w a s  suspected as the  

source of n i t r a t e s .  Inves t iga t ions  ( r e f .  3 )  concluded t h a t  t h e  n i t r a t e s  were 

most l i k e l y  coming from n a t u r a l  depos i t s  assoc ia ted  p l u v i a l  l i k e  condi t ions  i n  

the  past .  Other wel l s  i n  the  area had acceptable  water q u a l i t y .  It seemed 

t h a t  the  monument's wel l  w a s  loca ted  a t  a s i t e  of p o t e n t i a l  organic  accumul- 

a t i o n  under p l u v i a l  condi t ions.  

3 

A t h i r d  documented area is New Washoe Ci ty  on the  east s i d e  of Washoe Lake, 

j u s t  south of Reno, Nevada. A s  the  a r e a  developed i t  w a s  discovered t h a t  the  

groundwater d id  not  meet dr inking  water s tandard f o r  s e v e r a l  c o n s t i t u e n t s  

including n i t r a t e s  ( r e f .  4 ) .  
so l ida ted  depos i t s  assoc ia ted  with Washoe Lake. The source of the  n i t r a t e s  

again was presumed t o  be na tura l .  N i t r a t e  l e v e l s  were up t o  18 m g / l  NG--N. 

The groundwater w a s  being developed from uncon- 

3 
Very high n i t r a t e  l e v e l s  were discovered i n  the playa sediments on the  NTS 

( r e f .  5). Later  sampling a t  

o ther  loca t ions  on the  NTS indica ted  higher  n i t r a t e  concentrat ions were assoc- 

i a t e d  with the  p laya  a reas  than with the  non-playa a r e a s  (Table 2 ) .  There a r e  

no reported high n i t r a t e  concentrat ions i n  wel l  waters on NTS. 

Concentrations up t o  20,000 mg/kg were reported.  

The r e s u l t s  from the  four  a r e a s  has  spurred research  e f f o r t s  i n t o  the  source 

and mechanism of concentrat ion of the  n i t r a t e s  i n  the d e s e r t  environment. 

Poss ib le  sources  include s o l u t i o n  and t ranspor t  from bedrock t o  concentrat ion 

as an evapori te  depos i t ,  f i x a t i o n  from the  a i r  by organisms and photochemical 

react ions,and buried organic  mater ia l .  

progressing on the  o r i g i n  and process  of concentrat ion.  

of the occurrence of n a t u r a l  n i t r a t e s  is necessary t o  access  the  impacts of 

m a n  on present  and f u t u r e  development of groundwater suppl ies .  

F ie ld  and labora tory  s t u d i e s  a r e  

A b e t t e r  understanding 
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Fig. 1. Location map of natural nitrate occurrences in Nevada. 

TABLE 1 

Representative groundwater quality 

Lo cation 

L a s  Vegas 16 I 500 125 
16 240 1 

Fort Churchill 1200 18 

Washoe Valley 15 185 16 
340 0.2 

13.5 165 .5 
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TABLE 2 

Representat ive s o i l  n i t r a t e s  

Location Depth NO- S e t t i n g  
(m) (mg?kg) 

Las Vegas .3 750 Spring mound depos i t  

NTS -3  20000 Playa 
.3 3000 P laya  
.3 200 Non-Playa 

1.5 1400 Desert  s o i l  
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