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ABSTRACT 
 
Perc hlora te has b een  detected in  the loc a l drin kin g-water aquifer for severa l yea rs at levels ra n gin g from a b out 3 pa rts per b illion  (ppb ) 
to the sub -ppb  level (<1), with most detection s less tha n  1 ppb .  A study rec en tly con duc ted b y the La b ora tory a n d New Mexic o 
En viron m en t Depa rtm en t’s DOE Oversight Burea u suggests that perc hlora te a ppea rs to b e presen t in  deep groun d waters of n orthern  
New Mexic o.  As a result of this in vestigation , the Oversight Burea u a n d La b ora tory sc ien tists b ega n  a n  in itia l pha se of a n  in vestigation  
to determ in e if perc hlora te is presen t in  the ea rly sta ges of the loc a l hydrologic  c yc le.  Loc a l b a c kgroun d groun d-water a n d prec ipitation  
sa m ples were a n a lyzed for perc hlora te a n d m a jor-ion  c hem istry.  Groun d-water sa m ples were collec ted at four b a c kgroun d (n on -
hum a n  im pa c ted) sprin gs west of the La b ora tory in  the S ierra  de Los Va lles.  Rec ha rge to these sprin gs is prob a b ly from the eastern  
rim  of the Va lles Ca ldera  through surfa c e-water in filtra tion , seepa ge a n d la tera l flow from west to east.  Presen c e of tritium  suggests 
that water from two of the sprin gs a re of a n  a ge of less tha n  50 yea rs.  T wo prec ipitation  sa m ples were collec ted in  the S a n gre de 
Cristo a n d Jem ez Moun ta in s that represen t the 2002-2003 sn owpa c k.  T hree thun derstorm sa m ples were c ollec ted in  the Los Ala m os 
a rea  durin g this yea r’s mon soon  season .   
 
Ma jor-ion  c hem istry results show that the sprin gs a re c hem ic a lly free of the more con servative a n d mob ile m a n -m a de con ta m in a n ts 
suc h as roa d sa lt, sewa ge, etc.  T he c hem ic a l com position  of prec ipitation  sa m ples m atc h that of data collec ted from previous studies in  
the a rea , free of a n y eleva ted con c en tra tion s of c hloride, n itrate or sulfa te.  Perc hlorate con c en tra tion s were m ea sured through a n ew 
a n a lytic a l m ethod ha vin g a detection  lim it of 0.05 ppb , a n d a qua n tific a tion  lim it of 0.20 ppb .  Prior to the developm en t of this n ew 
m ethod, detection  lim its were in  the 4 ppb  or higher ra n ge usin g ion  c hrom a togra phy.  Perc hlora te was n ot detected in  the prec ipitation  
sa m ples at levels grea ter tha n  0.05 ppb .  Perc hlora te was detected, however, at ea c h sprin g at con c en tra tion s ra n gin g from 0.23 to 
0.33 ppb  a n d a vera gin g 0.27 ppb  with a 1 sta n da rd devia tion  of +0.05 ppb .   T hese data in dic a te that perc hlora te is n ot presen t in  the 
loc a l prec ipitation  b ut does oc c ur in  the ea rly sta ge of the loc a l hydrologic  c yc le at very con sisten t levels.  T hese data a lso suggest that 
perc hlora te m a y b e perva sive throughout the en viron m en t at very low levels.  T he low-level detection s of perc hlora te rec en tly foun d in  
the deep groun d waters of n orthern  New Mexic o, in c ludin g the Los Ala m os a rea , m a y b e within  the n orm a l b a c kgroun d ra n ge, a n d n ot 
rela ted to a n y con ta m in a n t sourc e.   Further work is n eeded to determ in e a more statistic a lly defen sib le b a c kgroun d distrib ution  for 
perc hlora te. 
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Cam p site  Sp ring   0.28 p p b

PC Sp ring   0.23 p p b

CDV -5.0 Sp ring 0.33 p p b TA-8/9 Pre c ip itation   ND

Barb ara's Sp ring   0.23 p p b

TA-21 Pre c ip itation   ND

Pajarito M t. Snow Pac k   ND

Am e ric an Sp ring (2002)   0.3 - 0.503 p p b

"De e p  W e ll"   0.25 p p b

Sp ring 4C   0.56 p p b

O -1 (2002)   1.19 - 2.37 p p b

Asp e n Pe ak Snow Pac k   ND 18.7 m ile s
Figure  1 - Low-le ve l p e rc hlorate  and  m ajor-ion c he m istry re sults for b ac kground  sp rings and  local p re c ip itation in the  Los Alam os are a d uring 2003.

Pe rc hlorate  (LC/M S/M S) Hard ne ss
STATIO N                 (ug/L or p p b ) Ca M g K Na Cl ClO 4 (IC) ClO 3 Br F CO 3 HCO 3 CaCO 3
ID   Date LAB Re sult M DL RL (m g/L) (m g/L) (m g/L) (m g/L) (m g/L) (ug/L) (ug/L) (m g/L) (m g/L) (m g/L) (m g/L) (m g/L)

Sp rings
Ca m psite S prin g 8/25/2003 GEL 0.28 0.05 0.20 5.59 1.83 1.46 9.23 1.22 <0.5 <10 0.02 0.14 0 48.4 21.5
PC S prin g 8/22/2003 GEL 0.23 0.05 0.20 7.30 3.00 2.47 4.07 0.70 <0.5 <10 0.01 0.05 0 45.8 30.6
CDV-5.0 S prin g 8/20/2003 GEL 0.33 0.05 0.20 9.34 3.38 2.59 5.31 1.83 <0.5 <10 0.02 0.07 0 51.3 37.2
Ba rb a ra 's S prin g 8/18/2003 GEL 0.23 0.05 0.20 5.10 0.92 0.20 10.70 1.18 <0.5 <10 <0.01 0.14 0 44.2 16.5

Pre c ip itation
Snow Pac k

Pa ja rito Mn t sn ow pa c k 2002-2003 S T L ND 0.06 0.20 0.35 0.05 0.52 0.05 0.14 <2 <10 <0.01 <0.01 0 2.5 1.1
Aspen  Pea k sn ow pa c k 2002-2003 S T L ND 0.06 0.20 0.51 0.03 0.09 0.17 0.56 <2 <10 <0.01 <0.01 0 3.7 1.4

Rain
T A-21 8/11/2003 GEL ND 0.05 0.20 0.88 0.16 0.25 3.52 0.26 <0.5 <10 <0.01 <0.01 0 <0.8 2.9
T A-21 8/17/2003 GEL ND 0.05 0.20 0.63 0.11 0.14 1.78 0.14 <0.5 <10 <0.01 <0.01 0 <0.8 2.0
T A-8/9 8/23/2003 GEL ND 0.05 0.20 0.74 0.09 0.16 0.07 0.14 <0.5 <10 <0.01 <0.01 0 <0.8 2.2

Pe rc hlorate  (LC/M S/M S) re sults p rovid e d  b y Ge ne ral Engine e ring Lab oratorie s and  Se ve rn Tre nt Lab oratorie s, M e thod  SW 846 83321A.
All othe r d ata p rovid e d  b y EES-6.
IC - ion c hrom atograp hy, M e thod  314.
ND - not d e te c te d .
Pajarito M nt snow p ac k sam p le  c olle c te d  on 4/13/03.
Asp e n Pe ak snow p ac k sam p le  c olle c te d  on 4/18/03.

Fie ld Fie ld FIELD Trac e  M e tals
TDS p H TEM P. Al As B Ba Li M n Si Sr U
(m g/L) (S.U .) (°C) (m g/L) (m g/L) (m g/L) (m g/L) (m g/L) (m g/L) (m g/L) (m g/L) (m g/L)

43.5 7.73 14.9 0.020 0.0006 0.007 0.002 0.021<0.001 26.8 0.020 0.0006
41.9 7.39 9.9 0.031 0.0002 0.002 0.023 0.002<0.001 19.8 0.068<0.0001
54.4 7.40 8.8 0.059 0.0003 0.004 0.026 0.002 0.001 20.2 0.082<0.0001
39.1 7.00 15.6 0.013 0.0005 0.006 0.001 0.033<0.001 32.2 0.023 0.0003

NT 5.59 15.2 0.008 <0.0002<0.00020.002<0.0010.010 0.03 0.002 0.0002
NT 6.36 11.8 0.009 <0.0002<0.00020.001<0.0010.003 0.03 0.002<0.0001

7.7 4.78 19.3 0.130 0.0003 0.005 0.004<0.0010.019 0.33 0.007<0.0001
9.9 4.85 18.3 0.078 <0.0002 0.003 0.003<0.0010.018 0.18 0.005 0.0002
6.0 5.78 24.7 0.033 <0.0002 0.001 0.006<0.0010.046 0.06 0.003<0.0001


