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PLAYA LAKE WATER QUALITY ASSESSMENT SURVEYS COMPLETED IN 1 992 

The pl aya l ake surveys and reports were completed i n  ful fi l lment of 
requi rements spec i f i ed under Section 3 1 4(a)  ( 1 )  of the Cl ean Water 
Act . The program was part i a l l y  funded by a grant from the U . S .  
Envi ronmental Protect i on Agency for Lake Water Qual i t y  Assessment , 
Federal Assi stance 1.0. No. CL-006980-01-0. 



A FORWARD TO THE SOUTHEAST NEW MEXICO HYPERSALINE PLAYA LAKES 

Special  ci rcumstances surroundi ng the fi rst ei ght pl aya basi ns surveyed by the 
Survei l l ance and Standards Section duri ng 1 992 requi re expl anation .  These 
ei ght l akes are l ocated i n  Eddy and Lea counti es of southeast New Mexi co and 
are assumed to be natural l y  ephemeral and hypersal i ne .  Five of the ei ght 
l akes have received i ndustrial d i scharges for various periods of time.  
Ev i dence i nd i cat i ng a decrease in avi an populations , both aquati c  and 
terrestrial , l ed to a cooperative survey effort by teams from the Surface 
Water Qual ity Bureau and the U . S .  F i sh and W i l d l i fe Servi ce.  These joi nt 
i nvesti gations were conducted to determ i ne what , i f  any, di fferences exist 
between bas i ns rece i v i ng d i scharges and those not rece i v i ng d i scharges that 
mi ght account for the decreas i n g  bi rd popu l at i ons. The i nitial  findi ngs of 
these surveys have engendered consi derable controversy. 

Three separate geological setti ngs were chosen based on l ocat i on ,  hi story and 
duration of effl uent d i scharges. Each of the three areas had playa basins 
with a hi story of d i scharges from potash m i n i ng or oi l and gas extracti on ,  and 
each i ncluded a reference l ake bel i eved to have not recei ved recent effl uent 
d i scharges . 

The fol lowing abstracts of ei ght pl aya l akes present i nformati on requi red for 
work commi tments under the Lake Water Qual ity Assessment Grant (CL-006980-01-
0 ) , as wel l  as additional data gathered to ful fi l l  the needs of the Surface 
Water Qual i ty Bureau and U . S .  Fish and W i l d l i fe Serv i ce ' s  cooperati ve 
i nvesti gations. 
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INTRODUCTION 

In 199 2 ,  the Surve i l l ance and Standards Sect i on began a two-year study of the 
State's p l aya l akes and rel ated cl osed bas i n  wet l ands. Pl aya l akes are 
defi ned as waters of the State (see Sect i on 3- 1 0 0 . SS of the New Mex i co water 
qua l i ty standards), thus they a re afforded protecti on for any attai nable  use 
as set out i n  sect i on 3- 1 0 1  of the water qua l i ty standards. The Lake Water 
Qual ity Assessment Grant was amended i n  1 993 to extend fund i ng from two to 
three years , resu l t i ng i n  a commitment to survey a total of 40 pl aya l akes. 
Data col l ected from these surveys , represent i ng vary i ng p l aya l ake types 
throughout the State , w i l l  prov i de the background i nformat i on needed to 
deve l op des i gnated uses and nume r i c  standards necessary for the protect i on of 
these wet l and resources. 

New Mex i co has many pl aya-l i ke bas i n s ,  whi ch share general morpholog i c  
features , but may d i ffer i n  geologic  ori g i n  and hyd rologic  character i st i cs .  
Though pl aya l akes are common l y  associ ated with the a r i d  h i gh p l a i ns of the 
L l ano Estacado i n  eastern New Mex i co ,  pl aya- l i ke c l osed bas i ns are a l so common 
i n  many p l e i stocene l ake bed s ,  d i ssol ut i on basi ns and erosi onal depressions.  
Water qual i ty and biolog i cal  sampl i ng efforts have focused on groups from a l l  
of these pl aya l ake types throughout the State. Water chemistry based 
categories of p l aya l akes wi l l  probabl y  be needed to faci l i tate devel opment of 
water qual ity standards suffi c i ent to protect the ful l  range of pl aya l ake 
types and associ ated water qual ity condi t i ons . 

The study and c l assifi cation of New Mexi co's esti mated 2 , 460 p l aya l akes i s  a 
new effort stemmi ng from the understandi ng that these wetland habitats are 
i mportant resources for both w i l dlife and human uses ( Bolen et al . 1 989 ) .  
The i r  presence a l ong major fl yways offers rest i n g ,  feed i ng and nest i ng habi tat 
for m i g ratory and resi dent bi rd s .  Vegetat ion typi cal of pl aya l ake bas i ns 
also prov i des much needed forage and cover for terrestr i al vertebrates and 
i nvertebrates . Though the majority of p l aya l akes are typi cal l y  ephemeral , 
the i r  presence i n  the arid Southern H i gh P l a i ns reg i on of the U. S .  makes them 
an i mportant resource for many human act i v i ties.  

It is  genera l l y  accepted that p l aya bas i ns often serve as recharge poi nts to 
ground-water aqu i fers , part i cu l a r l y  the Ogla l l a  (Osterkamp and Wood 1 987 ) .  
Though h i stori ca l l y  pl aya l akes have been cons i dered obstac l es to eff i c i ent 
agr i c u l tural  l and use , they are now recogni zed for thei r usefu l ness i n  stori ng 
seasonal prec i p i tat i on as wel l  as for i rr i gati on return flow .  As these 
benef i c i a l  uses of playa l akes have become more w i de l y  recogni zed , i t  has also 
become apparent that mi smanagement has , i n  many cases , e roded the capab i l ity 
of these u n i que and frag i l e  waters to support such uses . 

Hydrol ogi c  mod i fi cation ,  i n  part i cu l ar deepen i n g  of the bas i n  to i nc rease 
storage capac i ty and decrease evaporat i on ,  subjects the major port i on of the 
pl aya bas i n  to premature and prolonged d ryi n g ,  thus i mped i ng the g rowth and 
devel opment of associ ated wet l and vegetati on needed by wi l d l i fe. Furthe r ,  
sedi ment , fert i l i zer ,  pest i c i de and herbi c i de residues from i rr i gat i on tai l 
wate rs , runoff and spray d r i ft may th reaten the qual ity of su rface and g round 
waters associ ated with pl aya l ake bas i n s .  

It i s  not uncommon for pl aya l akes t o  serve as catchment bas i ns for vari ous 
poi nt and non-poi nt source d i scharges. In the southeast corner of New Mex i co ,  
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potash process water and o i l  extraction wastes have been d i scharged to p l aya 
l ake bas i ns for many years. Several commu n i t i es use p l aya bas i ns as waste 
water effl uent ponds, and city storm water runoff i s  often d i verted to pl aya 
l ake basins. Catt l e  feed l ot operators have d i verted waste l adened runoff to 
pl aya l akes , i ncreas i ng the potential for outbreaks of av i an cholera and 
botul i sm. 

Cattle  have a l so i mpacted pl aya l akes i n  rangel and envi ronments. In some 
heav i ly g razed areas there are i nd i cations that i nc reased sediment i nput to 
pl aya bas ins from runoff has reduced basi n depth, faci l i tated the recrui tment 
of non-wetl and vegetat i on and severe l y  decreased water hol d i ng capaci ty .  
These water qual i ty probl ems represent some of the major impacts to New 
Mexi co's p l aya l a ke resou rces and threaten thei r continued useful ness to 
people and wi l d l i fe. 

Due to the uni que and often extreme cond i ti ons i nherent to many pl aya or 
cl osed bas i n  waters , certai n  chemical  analysis  are subject to s i gn i f i cant 
i nterference. H i g h  concentrati ons of major cat i ons and anions often 
necessitate consi derable d i l ution of sampl e  waters prior to l aboratory 
anal yses. Thus, the useful ness of analytical results are often severel y 
compromised by detection l imits that are far i n  excess of numeric  water 
qua l i ty standards appl i cable to more d i l ute freshwater systems. Simi l arly,  
h i gh l evel s  of  natura l l y  occu rring suspended sol ids have occasi ona l l y  rendered 
f i l tration impossi ble, thereby prec l ud i ng anal yses for d i ssolved mate r i a l s .  
The effects of anthropogenic impacts further serve to compl i cate water qua l ity 
analyses. Parti a l l y  as a consequence of these ana l yt i ca l  d i ff i cu l t i e s ,  pl aya 
surveys have i ncorporated wi l d l i fe and macroi nvertebrate observati ons, not 
previous l y  gathered for l ake stud ies ,  to aid  i n  determi nation of b i ot i c  
i ntegrety and wi l d l i fe use. 

Playa l akes are not on l y  i nd i v i dual l y  uni que, but a l so present d i fferent 
characteristics over time as chemical  and b i ot i c  components respond to 
seasonal and hydrologic  vari abl e s .  Whi l e  this var i abi l i ty increases the 
d i ffi culty of data anal ysis,  i t  serves to hi ghl i ght the great need for further 
study of pl aya systems . Wi thout a comprehensive understanding of the nature 
of pl aya l akes and other cl osed-basi n  systems, future management dec i s i ons 
wi ll of necessi ty be made i n  i gnorance and wi l l  r i s k  damaging the resource 
they are desi gned to protect. 
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WATER QUALITY SURVEY OF LAGUNA GATUNA IN LEA COUNTY , NEW MEXICO, 
MARCH 31 , 1 992 

Introduction 

During 1 992 the Survei l l ance and Standards Secti on conducted a water qual i ty 
assessment of Laguna Gatuna i n  Lea County , New Mexico (Fi g .  1 ) .  The field 
team visited the pl aya on March 31 , 1 992 . 

Laguna Gatuna, possibly  named after the "catc1 aw mesqui te" which surrounds the 
playa, i s  a 1 2 1  hectare (300 acre) col lapsed bas i n ,  and i s  l ocated 
approximatel y  26 mi les northeast of Carl sbad , New Mexi co via State hi ghways 62 
and 180.  The bas i n  i s  l ocated in the ari d ,  h i gh desert part of the Western 
H i gh Plains ecoregion at an elevation of 1 , 070 meters ( 3 , 5 1 0  ft) above mean 
sea l evel . Preci pi tation and rainfal l deficit data for Laguna Gatuna, 
Wi l l i ams S i nk,  Laguna Uno, Laguna Tres , Laguna Quatro and "Laguna Walden" were 
estimated by averagi ng historical data for six  surroundi ng stations located i n  
Eddy and Lea counties,  New Mexico (Gaben and Lesperance 1 977 ) .  Mean annual 
preci pi tation and mean water defi cit,  which reflect the conditions i n  the 
study area, are 33.7  cm/year ( 1 3 . 3  in/yr) , and 9 8 . 7  cm/year (38 . 9  i n/yr) , 
respecti vely.  Stations chosen for thei r relative proximity to the study area 
are Mal jamar 4SE , Lovington 1WNW, Ja1 , Lake Aval on , Hobbs , and Hobbs FAA 
Ai rport. 

Soi l s  associ ated with Laguna Gatuna are of the Bad l ands , Ja1 associ ation and 
Largo-Pajarito complex. Badl ands i s  made up of barren areas of w i nd and water 
deposi ted sediments , and i s  usual l y  associ ated with l ocal sal t  l ake areas of 
the San Simon Si nk. Erosion potential  i s  extreme with these soi l s .  The Ja1 
associ ation soi l s  are �ypica1 1 y  found on eastern sides of playa l akes and are 
extreme l y  susceptible to wind erosion when pl ant cover i s  l acking. The Largo­
Pajarito complex derived from Triassi c red-bed material s ,  i s  also subject to 
severe wi nd and water erosion when pl ant cover has been removed (Soi l 
Conservation Service 1 974) . 

The formation of Laguna Gatuna, as with many pl aya bas i ns i n  the Nash Draw and 
Cl ayton bas i n  region of southeastern New Mexico ,  was caused by the d i ssolution 
of underl y i ng sal t  beds which resulted i n  the col l apse of overlying 
formations. Additional bas i n  formation of these pl ayas through eol i an 
processes i s  i ndi cated by the presence of sand dunes on thei r l eeward sides. 

Laguna Gatuna received produced water from the o i l  extraction activi ties of 
Gatuna, Inc. for a period of 1 2  years. Gatuna Inc . , a brine di sposal 
faci l ity, was ordered by EPA Region VI to cease di scharge i n  May of 1 992. The 
EPA ' s  order fol l owed the documentation of_mJgrator-y-wate .rfow1 use of the l ake 
resul t i ng i n  the classification of-Laguna Gatuna as a "Water of the�-

Uilitea��­
states . "  Thi s decision was-hastened -by the di scovery at-Laguna Gatunaof 49 
dead migratory waterfowl consi sting of ruddy ducks, shovelers, green wi nged 
teals,  blue wi nged tea l s ,  pie-bi l led grebes and Ameri can coots . 

There i s  no recorded surface di scharge of potash mine process effluent to 
Laguna Gatuna, however; Laguna Toston, a pl aya bas i n  l ocated five m i les 
southwest of Laguna Gatuna conti nues to receive a d ischarge from the New 
Mexico Potash Company. The d i scharge to Laguna Toston , which has resulted i n  
a signifi cant enl argement of the playa , may contri bute sal i ne .ground-water 

1 



" 
�. 

<.0 

r '" 
<.0 
<:: 
:::J '" 

V> 
"" <:: c. '< 
V> 
"" 
f1) 

N 

EDQ1AB.wmSSINK 

, 

I 
, 

I , 
I 
I s/a , �I� , 

I 

� c 
o N 

·C '" 

Vicini ty !'Iap 

Pota.h . 
eo ... tac.t Ion ��iJ Plant 

1 __ - -'il------- ----, -, 810 �I 0 g..., 
>", ' I  QI< ,... � pote.�1\ 0 "l , '" , 

1=' I' 
'M'Lr;;s.:l 



flow to the surroundi ng pl aya basi ns i nclud i ng Laguna Gatuna (Nicholson and 
Cl ebsch 1961 ) .  The hi stori cal shift from ephemeral to perennial conditions i n  
the pl aya basi ns of the southern Nash Draw area supports this poss i b i l i ty .  In 
an assessment of hydrolog i c  conditions i n  the Nash Draw area, Geohydrology 
Associ ates, Inc. , ( 1 986) assert that "although there i s  no surface connection 
between Laguna Uno and this chain of l akes, it is l i ke l y  that a subsurface 
connecti on exists . "  If Laguna Toston i s  contributi ng sal i ne ground water to 
Laguna Gatuna, then effluent from the New Mexico Potash Company i s  i ndi rectl y  
altering the Laguna Gatuna bas i n  and addi ng to its l eve l s  of dissol ved salts. 

Laguna Gatuna was compared with another playa bas i n  known as Wi l l i ams Si nk, 
located approximatel y  seven mi les due west of the Gatuna Bas i n  (see Wi l l i ams 
Sink report) . Though Wi l l i ams S i nk i s  immediate l y  adjacent to the Missi ssippi 
Chemi cal Potash Compacti on Pl ant and tai l i ngs pi l es consisting of sodi um 
chloride and clay, the bas i n  no longer receives di rect di scharge from potash 
process i ng.  Some runoff from these tai l i ngs pi l es ,  however ,  probabl y  reaches 
the pl aya. We deSi gnated thi s pl aya bas i n  as a reference l ake due to its 
apparent l ack of recent impact by potash mi l l i ng d i scharges. The chemi cal ,  
physi cal and biol ogical di fferences between Laguna Gatuna and Wi l l i ams Sink 
are read i l y  apparent. 

Water Qual i ty Standards 

Water qual ity standards for Laguna Gatuna are set forth i n  section 1 -102 of 
the New Mexi co water qual ity standards (NMWQCC 1 99 1 ) .  Water qual ity standards 
specific  to pl aya l akes have not been adopted . The pri ncipal objective of 
studying the diverse pl aya l akes of New Mexico i s  to develop numeric and 
narrative water qual i ty standards that wi l l  support and protect the attai nable 
uses of these waters of the State. 

Methods 

Water qual ity sampl ing methods were i n  accordance with the " New Mexico Clean 
Lakes Program: Lake Water Qual ity Assessment for FY 92-93" (NMED 1 992) and the 
"Qual ity Assurance Project P l an for Water Qual ity Management Programs" (NMED 
1 992) . 

Water Qual i ty Assessment 

Water qual i ty data for playa l ake station LE01AA. LAGATUNA are avai l able on 
STORET and can be retrieved using the selector A=2 1 NMEX and restrictor 
IS=923507 . Parametri c coverage , water qual ity and biolog i cal data are 
provi ded i n  tables 1 through 6 .  

The i nvesti gators computed Li kens' ( 1 975) phytopl ankton community composition 
i ndex and Carl son ' s  ( 1 977) chlorophyl l �, total phosphorus and Secchi d i sk 
depth i ndices. These trophi c  state i ndices were eval uated for thei r 
appl i cabi l i ty i n  compari sons between the hypersal i rnlpl aya l akes under 
i nvestigation .  The i nvesti gators concluded that these i ndices have no 
appl i cabi l i ty or useful ness i n  compari sons between hypersal i ne l akes. 
Further , si nce these trophi c  state i ndices were developed using data from 
temperate freshwater l akes, they were not expected to be useful i n  comparisons 
between hypersal i ne l akes. 
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Values for unioni zed ammoni a  are presented here as an expression of the 
relationsh i p  between total ammoni a ,  pH and temperature. It i s  estimated that 
algori thms i ncorporati ng ion i c  strength and total al kal i nity i n  addition to 
the above woul d  yield results of approximately one-half the concentrati ons 
gi ven here (Emerson et a1 , 1 975.  B.  Zander ,  EPA Region 8, pers. comm. ) .  

Review of the EPA's guidance l iterature for both fresh and saltwater ammoni a  
criteria shows that whi le ammoni a  toxicity i ncreases with both temperature and 
pH , a decrease i n  toxicity occurs with i ncreasing sal i nity. The EPA did  not 
publ i sh criteria for un-ioni zed ammoni a  i n  sal i ne envi ronments beyond thi rty 
parts per thousand, whi l e  sal i ni ty leve l s  i n  the hypersal i ne pl ayas studi ed i n  
1 992 ranged from 1 40 to 390 parts per thousand . Further ,  the accuracy of the 
method used to cal cu l ate the un-ioni zed fraction of total ammonia i s  
questionable when used i n  conditions of h i gh ionic strength . I n  l i ght of the 
above , i t  i s  worthy of note that the l ake with the h i ghest calculated un­
ion i zed ammoni a  l evel (Middle Lake) among the hypersal i ne systems studied 
duri ng 1 992,  also supported the second h ighest benthi c  standing crop (3897/m2 ) 
and greatest number of taxa (4) of al l these l akes. 

As mentioned earl ier,  Laguna Gatuna i s  hypersal i ne as shown by a total 
dissol ved sol i ds concentrati on of 330,250 mg/1 . Sodi um and chloride ions were 
domi nant with val ues of 99 , 330 and 223 , 000 mg/1 , respecti vely.  Ion anal ysis 
of Wi l l i ams Sink,  the reference pl aya, showed a total d i ssol ved sol ids 
concentration of 1 69 , 270 mg/1 with sodi um and chl oride concentrati ons at 
37 , 2 1 0  mg/1 and 88, 500 mg/1 respecti vely.  Thi s means that Laguna Gatuna i s  
about twice as saturated with di ssolved sol ids as Wi l l  i ams Sink ( F i gs.  2-4) . 

Total and di ssol ved metal anal yses of water and sediments showed no l eve l s  of 
concern except for boron (36 mg/1 ) ,  which exceeded the numeric standard for 
l i vestock and wi ldl i fe wateri ng. Laguna ··Wa1den" , one of the reference 
playas, was the onl y  pl aya sampled where boron val ues were within acceptabl e  
l imits. This suggests that i ncreased boron concentrations may exist in those 
pl aya basi ns where oi l and potash i ndustry di scharges have taken place. 

Radi oacti vity analysi s for radi um 226 and 228 resul ted in a combi ned value of 
1 03 pCi/1 , which is an exceedance of the numeric standard for l i vestock and 
wi l d l i fe watering. Conversel y ,  radium 226 and 228 resul ts from Wi l l i ams Sink 
were 5 . 6  pCi/1 , wel l  within acceptable l imits.  Potass i um 40 was also analyzed 
to determi ne i f  potash m i n i ng di scharge could be l i nked to i ncreased leve l s  of 
K-40. Val ues for K-40 were within acceptable l imits based on the · 
concentrations of potassi um measured i n  sediment and water samples,  and fel l  
within the natural i sotopic d i stri bution. Anal yses for aromat i c  and 
hal ogenated purgeab1 es were performed . Resul ts of thi s scan yielded no 
detectabl e  concentrations of the 62 syntheti c  organi c  compounds anal yzed for. 

Biologi cal anal yses of phytoplankton , di atoms and macroinvertebrates were 
performed at Laguna Gatuna. Pl ankton i c  al gae were scarce except for one green 
alga Ouna1 ie1 1 a  (Table 3 ) .  Thi s single cel l ed flagel l ate i s  dist i nctive i n  
that i t  i s  one of two green al gae known to pers i st i n  waters saturated with 
sal ts . Cole ( 1 983) points out that few al gal species can survive i n  waters 
with greater than 1 0% sal i n i ty except for specific  b1 uegreens and d i atoms that 
wi l l  tolerate what green al gae cannot . Cole further states that "excepti ons 
are the branched green alga Ctenoc1 adus c i rci nnatus and the g reen flagel l ate 
Ouna1 ie1 1 a  . . .  , which thrive i n  water saturated with NaCl . "  
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Qual i tative di atom anal yses of composi ted surface sedi ment samples were 
performed (Table 4) . Only four species were identi fied total i ng four 
i ndividuals i n  1 30 microscope fields. Tentative identification of four other 
di atom genera were noted though not i ncl uded i n  the formal taxonomi c  
assessment. These results may be compared with the d i atom analysis for 
Wi l l i ams Sink,  where five species total i ng 2 1 5  i ndivi duals were counted after 
the ana l ysis  of only 40 fields. 

Sedi ment sampl es were col l ected for di atom analyses using a " Lexan" pi ston 
corer i nsert f itted with an eggshel l core catcher to hold the sediment i n  
pl ace . We bel i eved that analyses of core sections mi ght yield i nformation on 
the h i storic d i atom communities found i n  Laguna Gatuna , but h1 ghl y alkal i ne 
and sal i ne condit1ons has caused the d 1 ssolution of d i atom frustules 
(Rushforth pers. comm. ) ,  thus prec l uding chronolog 1 cal core-sect10n analyses. 

Macr01nvertebrates were col l ected from both the eastern and western shores of 
Laguna Gatuna. Onl y the western shore sampl e  y1elded the two 
macroi nvertebrates found in the pl aya. Artemia sal i na (br1 ne shrimp) and 
Hydropyrus near ci nearea (br1ne f l y) were found , and these were i n  poor 
condition. Many were "mummi f1ed , "  but some were found a1 1ve beneath the salt 
crust that coats the. bottom of the l ake. Table 5 provi des a compar1son 
between macroi nvertebrates ident i fi ed from Laguna Gatuna and W1 l l i ams Sink.  

Acute toxic1ty tests were conducted by the U.S.  F i sh and Wi ldl i fe Service 
usi ng Artemia sal i na and Hydropyrus sp. ,  where organi sms col lected from the 
reference playa were exposed to water and sed1 ment col lected from the test 
pl aya. No Artem1 a  surv1ved exposure to water col lected from Laguna Gatuna, 
whi l e  56 percent of Hydropyrus exposed to l ake sediments were al i ve after 48 
hours (Tables 6a and 6b) . 

There are 1 mportant di fferences between Laguna Gatuna and the reference pl aya 
Will i ams S1nk. As was shown previ ous l y ,  di ssol ved sol i ds concentrations in 
Laguna Gatuna is double that of W i l l i ams Sink.  Phytopl ankton , benthic al gae 
and macr01 nvertebrate species ri chness and standi ng crops were d ramati cal l y  
l ower i n  Laguna Gatuna. Al though both playa depressions were observed to have 
loafing waterfowl duri ng the spring migration , onl y  Laguna Gatuna produced 
the 49 dead and salt encrusted ducks. U . S .  Fish and Wi l d l i fe Service 
pathologi sts exami ned these specimens, and strongly suspected that these ducks 
had succumbed to salt tox1cosi s  (Tables 6c-6d) .  
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Table 1 .  Water quality data for L_guna OatlXlA, 1992. 

lE01AA. lAGATUNA lE01 AAlAGUNAGAT lAGUNAGATUNA 
32 34 5 1 . 0  103 42 00 . 0  4 
LAGUNA GATUtiA MID-DEEP CENTER OF N 1/3 OF lAKE 
35025 NEW MEXICO lEA 
WESTERN GULF 1 20800 
PECOS RIVER /TYPA/AM8NT/lAKE/8IO/PlAYA 
21NMEX 920718 130600 1 1  
0000 METERS DEPTH 907 METERS ELEVATION 

24G SOUT 

SMK 00010 00400 00095 00300 82205 00480 00031 82079 00608 00612 
DATE TIME OR WATER PH CNDUCTVY DO SPECIFIC SALINITY INCDT IT TURBIDTY NH3+NH4- UN-IONZD 
FROM OF DEPTH TE�lP AT 25C GRAVITY REMNING lAB N DISS NH3-N 

TO DAY MEDIUM (M) CENT SU MICROMHO MG/l GM/l PPTH PERCENT NTU MG/l MG/l 

92/03/31 09 1 0  WATER 0 1 6.0 456896J 1 . 8  30B.OJ 1 00 . 0  0 . 6J 
92/03/31 0910 VERT 0 7 . 32 1 4 . 0  101 . 0 

SMK 00078 00079 00204 0041 0  00440 00530 70300 'I 00600 00605 00053 
DATE TIME OR TRANSP COLOR DEPTH-M T ALK HC03 ION RESIDUE RESIDUE TOTAL N ORG N SURFACE 
FROM OF DEPTH SECCHI FORl-UlE IX lIGHT CAC03 HC03 TOT NFlT DISS-IBO N N AREA 

TO DAY MEDIUM (M) METERS SCALE REMAINS MG/l MG/l MG/l C MG/l MG/l MG/l ACRES 

92/03/31 0910 VERT 0 1 .  OOl 3 1 .  Ol 43 52 101 330250 1 09 . 30 6 . 000 392 

SMK 00610 00625 00630 00631 00640 00665 00666 00671 00900 0091 5 
DATE TIME OR NH3+NH4- TOT KJEl N02&N03 N02&N03 T INORG. PHOS-TOT PHOS-DIS PHOS-DIS TOT HARD CALCIUM 
FROM OF DEPTH N TOTAL N N-TOTAl N-DISS NITROGEN ORTHO CAC03 CA,DISS 

TO DAY MEDIUM (M)  MG/l MG/l MG/l MG/l MG/l N MG/l P MG/l P MG/l P MG/l MG/l 

92/03/31 0910 VERT 0 103. 000 109. 000 . 30 . 4  103 . 30 . 200 . 060 . 010K 30720J 271 0 . 0  

SMK 00925 00930 00935 00940 00945 71 870 32210 322 1 1  32212 32214 
DATE TIME OR MGNSIUM SODIUM PTSSIUM CHLORIDE SULFATE BROMIDE CHlRPHYl CHlRPHYl CHlRPHYl CHlRPHYl 
FROM OF DEPTH MGJDISS NA,OI!S K ,OISS TOTAL S04-TOT BR A A UG/l B C 

TO DAY MEDIUM (M)  MG/l MG/l MG/l MG/l MG/l MG/l UG/l COR RECTO UG/l UG/l 

92/03/31 0910 VERT 0 5820 . 0  99330 . 00 1800.00 223000 2855 . 88 . 55 . 57 . 00 . 00 

SMK 32218 32221 
DATE TIME OR PHEOPHTN X CHl A 
FROM OF DEPTH A OF PHE A 

TO DAY MEDIUM (M)  UG/l + CHL A 

92/03/31 0910 VERT 0 . 00 100 

REMARK CODES: C = calculated value, K = actual value is less than value shown, J = 8sti .. tad value, • = WQ STANDARD VIOLATION 



Tabla 1 cant. 

LE01AA. LAGATUNA LE01AALAGUNA GATLAGUNAGAT UNA 
32 34 5 1 . 0  103 42 00. 0  4 
LAGUNA GATUNA MID-DEEP CENTER OF N 1/3 OF LAKE 
35025 NEW MEXICO LEA 
WESTERN GULF 1 20BOO 
PECOS RIVER /TYPA/AMBNT/LAKE/BIO/PLAYA 
21 NMEX 92071B 130600 1 1  
0000 METERS DEPTH 907 METERS ELEVATION 

24G SOUT 

SMK B1 552 78124 81 555 73085 32101 32104 81 595 77342 77350 77353 
DATE TIME OR ACETONE BENZENE BROMO CLBRMETH DICLBRMT BROMOFRM MTH ETH N-BUTLBZ SEC-BUTB T-BUTLBZ 
FROM OF DEPTH HOH VOL BENZENE TOTAL WHL-WTR KETONE TOTAL TOTAL TOTAL 
TO DAV MEDIUM (M)  TOT UG/L UG/L TOT UG/L WTR UG/L TOTUG/L UG/L TOT UG/L UG/L UG/L UG/L 

92/03/31 0910 VERT 0 50. 000K 1 0 . 00K 1 0 . 000K 1 0 . 0K 1 0 . 0K 1 0 . 0K 50. 000K 1 0 . 000K 1 0 . 000K 1 0 . 000K 

SMK 46491 32102 34301 32106 38680 77277 82625 32105 30203 77596 
DATE TIME OR MTBE CARBNTET CHLOROBE CHLRFORM CHLOROTO P-CLTOLU DIBRCLRO CLDIBRMT ETHAN1 2  DBRMETHA 
FROM OF DEPTH WATER NZENE LUENEWTR TOTAL PRPN TOT WTR,WHL TOTAL 

TO DAY MEDIUM (M)  TOT UG/L TOTUG/L TOTWUG/L TOTUG/L TOT UG/L UG/L REC UG/L TOTUG/L REC UG/L UG/L 

92/03/31 0910 VERT 0 5 0 . 00K 1 0 . 0K 1 0 . 000K 1 0 . 0K 1 0 . 000K 10. 000K 1 0 . 0K 1 0 . 0K 10K 10. 000K 

... 5MK 34536 34567 34572 34668 34496 34531 34501 77093 34546 34541 
DATE TIME OR 1 2DICHLO 13DICHLO 1 4DICHLO' DICHLORO 1 1 DICHLO 1 2DICHLO 1 1DICHLO C-1 , 2DCE 1 2DICHLO 1 2DICHLO 
FROM OF DEPTH ROBENZEN ROBENZEN ROBENZEN DIFLUORO ROETHANE ROETHANE ROETHYLE TOTAL ROETHENE ROPROPAN 

TO DAV MEDIUM (M)  TOTWUG/L DISSUG/L DISSUG/L TOTWUG/L TOTWUG/L TOTWUG/L TOTWUG/L UG/L TOTWUG/L TOTWUG/L 

92/03/31 0910 VERT 0 1 0 . 000K 10. 000K 1 0 . 000K 1 0 . 000K 1 0 . 000K 1 0 . 000K 1 0 . 000K 1 0 . 000K 1 0 . 000K 1 0 . 000K 

SMK 77173 77170 77168 34704 34699 34371 34391 77223 30341 34423 
DATE TIME OR 1 , 30ClPR 2 , 20CLPR 1 , 1 DClPR C1 ,3-0CP T1 ,3-DCP ETHVLBEN HEXACHLO IPROPBNZ BNZ1 MTHL METHVLEN 
FROM OF DEPTH TOTAL TOTAL TOTAL TOT WAT TOT WAT ZENE ROBUTADI TOTAL RECOVER ECHLORID 

TO DAY MEDIUM (M) UG/L UG/L UG/L UG/L UG/L TOTWUG/L TOTWUG/L UG/L WTR UG/L TOTWUG/L 

92/03/31 091 0 VERT a 1 0 . 000K 1 0 . 000K 1 0 . 000K 1 0 . 000K 1 0 . 000K 1 0 . 000K 1 0 . 000K 10. 000K 1 0 . 00K 10. 000K 

SMK 7741 8  774 1 6  34896 77224 7712B 77562 34516 34475 
DATE TIME OR 1MNAPTHA 2MNAPTHA NAPTHALE N-PRPBNZ STVRENE 1 1 1 2TCLE 1 1 22TETR TETRACHL 
FROM OF DEPTH TOTAL TOTAL NE T TOTAL TOTAL TOTAL ACHLOROE OROETHVL 

TO DAY MEDIUM (M)  UG/L UG/L OTWUG/L UG/L UG/L UG/L TOTWUG/L TOTWUG/L 

92/03/31 0910 VERT a 1 0 . 000K 1 0 . 000K 1 0 . 000K 1 0 . 000K 1 0 . 000K 1 0 . 000K 1 0 . 000K 1 0 . 000K 

REMARK CODES: C = calcu)atad value, K = actual value ;s less than value shown, J = esti_tad value, • = WQ STANDARD VIOLATION 



Table 1 cant. 

LE01AA. LAGATUNA LE01 AALAGUNA GATLAGUNAGATUNA 
32 34 51 . 0 103 42 00 . 0 4 
LAGUNA GATUNA MID-DEEP CENTER OF N 1 /3 OF LAKE 
35025 NEW MEXICO LEA 
WESTERN GULF 120800 
PECOS RIVER /TYPA/AMBNT/LAKE/BIO/PLAYA 
21NMEX 920718 13060011 
0000 METERS DEPTH 907 METERS ELEVATION 

24G SOUT 

SMK 81807 781 3 1  77613 34551 34506 34511 39180 34488 77443 77222 
DATE TIME OR TETRAHYD TOLUENE 1 23TCLBZ 1 24TRICH 1 1 1 TRICH 1 1 2TRICH TRICHLOR TRICHLOR 1 ,2 , 3TCP 1 ,2,4TMB 
FROM OF DEPTH FURAN WHL HOH TOTAL LOROBENZ LOROETHA LOROETHA ETHYLENE OFLUOROM TOTAL TOTAL 

TO DAY MEDIUM (M) TOT UG/L VOLUG/L UG/L TOTWUG/L TOTWUG/L TOTWUG/L TOT UG/L TOTWUG/L UG/L UG/L 

92/03/31 0910 VERT 0 50. 000K 1 0 . 00K 10. 000K 1 0 . 000K 1 0 . 000K 1 0 . 000K 1 0 . 000K 1 0 . 000K 1 0 . 000K 1 0 . 000K 

SMK 77226 39175 77135 85795 
DATE TIME OR 1 , 3 , 5TMB VINYLCHL O-XYLENE XYLENE 
FROM OF DEPTH TOTAL ORIDE TOTAL MIP WTR 

TO DAY MEDIUM (M) UG/L TOT UG/L UG/L WHL UG/L 

92/03/31 0910 VERT 0 1 0 . 000K 10. 000K 10. 000K 1 0 . 00K 

'j 
00 

SMK 09501 09502 1 1 501 1 1 502 1 1 503 1 1 504 75038 75037 09507 09508 
DATE TIME OR RA-226 RA-226 RA-228 RA-228 RA-228 + RA-226 + K-40 K-40 RA-228 RA-226 
FROM OF DEPTH TOTAL ERROR TOTAL ERROR RA-228 228 ERR TOTAL ERROR SEDIMENT SED-ERR 

TO DAY MEDIUM (M) PC/L PC/L PC/L PC/L PC/L PC/L PC/L PC/L PC/G PC/G 

92/03/31 0910 VERT 0 86.0J 5 . 0J 1 7 . 0J 4 . 0J 1 03 . 0J 6 . 4J 1 500. 00J 100. 00J 1 . 5J . 3J 

SMK 75977 75948 22300 22301 
DATE TIME OR RA 228 RA228SUS K-40 K-40 
FROM OF DEPTH DRY WT 1 SIGMA SEDIMENT SED-ERR 

TO DAY MEDIUM (M) SED PC/G SED PC/G PCI/G PCI/G 

92103/31 0910 VERT 0 . OJ . 60J 8 . 100J 1 . 200 

0 SMK 0 1 1 08 01 008 01013 01023 01 028 009 1 7  01029 01038 01043 0 1 1 70 
DATE TIME OR AL MUD BA MUD BERYLIUM B MUD CD MUD CA MUD CHROMIUM CO MUD COPPER FE MUD 
FROM OF DEPTH DRY WGT DRY WGT SEDMG/KG DRY WGT DRY WGT DRY WGT SEDMG/KG DRY WGT SEDMG/KG DRY WGT 

TO DAY MEDIUM (M) MG/KG-AL MG/KG-BA DRY WGT MG/KG-B MG/KG-CD MG/KG-CA DRY WGT MG/KG-CO DRY WGT MG/KG-FE 

92/03/31 0910 WATER 0 7950 . 00 126.00 6 . 00K 4 3 . 00 . 06K 22578 . 00 1 1 .  20 3 . 20K 6 . 00K 5620. 00 

REMARK COOES : C = calculated value, K � actual value ;B l ess than value shown, J = 8St; .. ted valUB. * = WQ STAHDARO VIOLATION 



Table 1 cant. 

LE01AA.LAGATUHA LE01AALAGUNAGAT LAGUNAGATUHA 
32 34 51 . 0  103 42 00 . 0  4 
LAGUNA GATUNA MID-DEEP CENTER OF N 1/3 OF LAKE 
35025 NEW MEXICO LEA 
WESTERN GULF 120800 
PECOS RIVER /TYPA/AMBNT/LAKE/BIO/PLAYA 
21 NMEX 920718 1 3080011 
0000 METERS OEPTH 907 METERS ELEVATION 

24G SOUT 

0 SMK 00010 00924 01053 01063 01068 01144 01078 01083 01103 01088 
DATE TIME OR WATER MG MUD MN MUD MO MUD NICKEL SI MUD SILVER SR MUD TIN MUD V MUD 
FROM OF DEPTH TEMP DRY WGT DRY WGT DRY WGT SEDMG/KG DRY WGT SEDMG/KG DRY WGT DRY WGT DRY WGT 

TO DAY MEDIUM eM )  CENT MG/KG-MG MG/KG-MN MG/KG-MO DRY WGT MG/KG-SI DRY WGT MG/KG-SR MG/KG-SN MG/KG-V 

92/03/31 0910 WATER 0 15.0 8356.00 83.00 8 . 20 B . OOK 567.00 B . OOK 570.00 e . OOK 21 . 00 

0 SMK 01093 00010 71921 01148 
DATE TIME OR ZINC WATER MERCURy SELENIUM 
FROM OF DEPTH SEDMG/KG TEMP SEDMG/KG SEDMG/KG 

TO DAY MEDIUM eM ) DRY WGT CENT DRY WGT DRY WGT 

92/03/31 0910 WATER 0 15.00 16.0 . 3 K  . 25K 

SMK 01 108 01000 01010 01020 01025 82036 82037 01030 01035 01040 
DATE TIME OR ALUMINUM ARSENIC BERYLIUM BORON CADMIUM CALCIUM MG CHROMIUM COBALT COPPER 
FROM OF DEPTH AL,DISS AS,DISS BE ,DlSS B , OISS CD,DISS DISS CA DISS MG CR,DISS eo,OISS CU ,OISS 

TO DAY MEDIUM eM) UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L 

92/03/31 0910 VERT 0 lOOK 50K 1 00 . 00K 3BOOO l OOK 2390000 575000 8 50K lOOK 

SMK 01046 01049 01056 71890 01060 01065 01145 01140 01075 01080 
DATE TIME OR IRON LEAD MANGNESE MERCURY MOLY NICKEL SELENIUM SILICON SILVER STRONTUM 
FROM OF DEPTH FE,DISS PB , DIS5 MN,DISS HG, DISS MO,DISS NI ,DIS5 SE,DlS5 51 ,0155 AG,OI!S SR,OISS 

TO DAY MEDIUM eM) UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L 

92/03/31 0910 VERT 0 l OOK 250K 50.0K . 5K lOOK l OOK 1000K 1600 100. 0K 120000 

SMK 0 1 1 00 01085 01090 71900 01147 
DATE TIME OR TIN VANADIUM ZINC MERCURY SELENIUM 
FROM OF DEPTH 5N ,OISS V,OISS ZN,DISS HG,TOTAL SE ,TOT 

TO DAY MEDIUM eM) UG/L UG/L UG/L UG/L UG/L 

92/03/3' 091 0 VERT 0 l OOK l OOK lOOK . 5K 1000K 

REMARK CODES: C = calculated value, K = actual value is 1_ than val.- shown, J = asti_tad value, • = NQ STANDARD VIOLATION 
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Table 2. Limiting nutrient and Carlson Trophic State indices computed by SAS. 

LIMITING IIITRIENT FOR PLATA LAKES, CALQJLATED BT SAS 
TN/TP > 17 IMDICATES P-LIMITATION 

TN/TP 10 - 17 IMDICATES N AID/OR P LIMITATION 
TN/TP < 10 IMDICATES N-LIMITATION 

OBS STATION DATE TN TP RATIO 

1 21� LE01M.LAGAlIIIA 3111AR92 109.30 0.20 546.500 
2 21NHEX ED01AB.WLHSSINK 01APR92 4.33 0.18 24.056 
3 21NHEX LE03AC.LANSALLK 14APR92 17.85 0.38 46.974 
4 21NHEX LE04AD.HIDDLELK 14APR92 14.54 0.11 132.182 
5 21NHEX ED01AE.LAGUNUNO 04HAY92 40.65 0.25 162.600 
6 21NHEX EDOZAF.LAG·WALD 04HAY92 1.67 0.89 1.876 
7 21NHEX ED03AG.LGQUATRO 05HAY92 23.39 0.96 24.365 
8 21NHEX ED04AH.LAG·TRES 05HAY92 19.14 0.06 319.000 
9 . 21NHEX H001AIWHSALTLKE 09JUN92 3.53 0.13 27.154 

10 21NHEX HA01AJ.CHICOSAL 26AUG92 7.40 0.64 11.562 

CARLSOI TROPHIC STATE IMDIC£S IDFIITED BT SAS 
TSI <42 OLIGOTROPHIC, 42·47 NESOTROPHIC, >47 EUTROPHIC 

OBS STATION DATE CARLCHL TSICHL CARLSDD TSISDD 

1 21� LE01M.LAGAlIIIA 920331 25.0470 OLIGOTRO 60.0000 EUTRO 
2 21NHEX ED01AB.WLHSSINK 920401 32.4332 OLlGOTRO 54.1491 EUTRO 
3 21NHEX LE03AC.LANSALLK 920414 41.9761 OLlGOTRO 77.3733 EUTRO 
4 21NHEX LE04AD.HIDDLELK 920414 77.3733 EUTRO 
5 21NHEX ED01AE.LAGUNUNO 920504 77.3733 EUTRO 
6 21NHEX EDOZAF.LAG·WALD 920504 28.7344 OLlGOTRO 77.3733 EUTRO 
7 21NHEX ED03AG.LGQUATRO 920505 55.7913 EUTRO 60.0000 EUTRO 
8 21NHEX ED04AH.LAG·TRES 920505 45.6853 HESOTRO 83.2242 EUTRO 
9 21NHEX H001AIWHSALTLKE 920609 32.2697 OLlGOTRO 66.2162 EUTRO 

10 21NHEX HA01AJ.CHICOSAL 920826 85.9582 EUTRO 93.2263 EUTRO 

LIMITING 

P 
P 
P 
P 
P 
N 
P 
P 
P 

N &lOR P 

CARLTP TSITP 

80.593 EUTRO 
79.073 EUTRO 
89.855 EUTRO 
71.967 EUTRO 
83.813 EUTRO 

102.136 EUTRO 
103.228 EUTRO 

63.220 EUTRO 
74.377 EUTRO 
97.378 EUTRO 
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Fig. 2. P l aya b iota x 100 vs m ajor ions. 
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Fig. 3a . 
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Stiff diagrams: Williams, Gatuna meq/I x . 1 
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Fig. 3b. 
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Fig. 4. Piper Trilinear diagram: Williams, Gatuna mg/ I x .1 
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Tab l e  3. Phytopl ankton col l ected from Laguna Gatuna and Wi l l i ams S i n k ,  Eddy and Lea 
Counti es, New Mex i co, March 31-Apri l 1, 1992. 

Lake Stat i on Date Taxon Count (%) 
= = = = = = = = = = = = = = = ' = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

Laguna Gatuna LE0 1 AA . LAGATUNA 9 2 /03/3 1  none found
* o ( 1 00 ) 

* NOTE: During a prelilinary survey of laguna Gatuna conducted on 2/25/92, 510 Dunaliella /11 were counted in a phytoplankton salple. 

W i l l i ams S i nk ED0 1 AB . WLMSSINK 9 2 /04/0 1 Dun a l ie l l a  6 0  ( 80 )  
Stephanoptera 1 5  ( 20 )  

Total 7 5  
Taxa R i chness 2 

Shannon - W i ener D i vers i ty 0 . 7 2 
Evenness 0 . 7 2 



Table 4 .  

QUALITATIVE DIATOM ANALYSIS OF LAGUNA GATUNA. N . M. : 1992 
Surface sediment sample 

1 .  Amphora sp. prob. coffeiform i s  Agardh. 

2 .  Nitzschia palea var. debi l i s (Kutz . )  Grun. 

3 .  Suri rel l a  sp. 

4. Synedra sp. (poss . )  

SHANNON-WIENER INDEX OF DIVERSITY 

Total number of fields vi ewed for formal count = 1 30 
Total species per formal count = 4 
Total speci es ident ified = 8 

H = 2 . 0  
Hmax = 2 . 0  

Equitabi l i ty = 1 . 0  

• CELLS 

1 

1 

1 

Total = 4 

Other di atoms observed , but not i ncl uded i n  formal count : 

A. 

B. 

C .  

D. 

Fragi laria sp. 

Navicula sp. 

Ni tzschi a  sp. 

N i tzschi a  sp . 

( poss. ) 

poss. commun is Rabenhorst 

prob. d i ssipata Grun . 

Note: The Shannon-Wi ener Diversity Index calculated for this playa i s  of no 
use due to the sparsity of di atoms present i n  the sample.  What i s  noteworthy 
i s  that this apparently barren and salt encrusted pl aya does have di atoms 
present , whi ch suggests that under natural conditions a more enri ched d i atom 
community woul d  exist (see Wi l l iams S i nk diatom resul ts for compari son) . 

1 6  



Table 5. 1992 PLAYA SURVEY MACRO INVERTEBRATE ABUNDANCES 

Williams S ink 920401 ( re f . )  
2 60 stat i on 

Artemia salina * 
Hydropyrus .§E..., 
near cinearea 
Dasyhelea .§E... 
Stratiomys .§E... 

2400 stat ion 
Artemia salina 
Hydropyrus .§E..., 
near cinearea 
Dasyhelea .§E... 

2 7 5  

50 
2 1  

1 

69 

268 
11 

Middle Lake 920414 (ref . )  
N s ide of island 

Artemia salina 3890 
Hydropyrus .§E..., 
near c i nearea 
Culicidae, prob . 
Aedes .§E... 
Strat iomys .§E... 
Muscidae 

S. shore 
Artemia salina 
Hydropyrus .§E..., 
near cinearea 

"Laguna Walden" 
S .  end 

Artemia sal ina 
Hydropyrus .§E..., 
near cinearea 
Nemotelus .§E... 

Laguna Tres 
near Murchi s on 

none found 

1 

5 
1 
o 

3 5 07 

15 

920504 ( re f .  ) 

2201 

3436 
1 

920505 
Nash # 3  

17 

Laguna Gatuna 9203 3 1  
East Shore 

West shore 

o 

o 
o 
o 

4 

11 
o 

Lane Salt Lake 920414 
inlet channel 

o 

541 

o 
o 
6 

! mi . N .  of S .  end 
o 

o 

Laguna Uno 920504 
W. end 

0 

0 
0 

Laguna Quatro 920505 
W .  end 

none found 



Table 5. can t .  

Wagon Mound Salt L k .  920609 

qualitative, deep station , Eckman dredge , sediment grab 

Cladocera 
poss . Sididae 

Chironomidae 
Chi ronomus � 
Tanypod-inae 

Wagon Mound Salt Lk.  
qualitative , littoral , "D" net 

Cladocera pass . Sididae 
L ibellul idae 

pass. Belonia � 
Coenagrionidae 

Enellagma � 
Corixidae 

Trichocorixa � 
Tenagobia � 
Corisella � 

Notonectidae 
Buenoa � 

Hydrophilidae 
Berosus � 

Hydraenidae 
poss . Ochtebius � 

Stratiomyidae 
Stratiomys � 

Dolichopodidae 
Chi ronomidae 

Tanypodinae 
Orthocladi i nae 
Chironominae 

Chicosa Lake 920826 

rare 

abundant 
present 

common 

rare (decayed spec imen ) 

abundant 

rare 
rare 
common 

present 

present 

rare 

present 
rare 

abundant 
abundant 
abundant 

quantitative, benthic sweep, liD" net 

Hydrophilidae 
Berosus � 

Corixidae 
Cor isella � 

1 

1 

Note also presence of cast ephydrid (Diptera) pupar ia 
and very numerous Gastropod tests in sample. 
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Table 6a . Results of adult Artemia sal ina 48 hr acute toxicity 
tests ( 1 00% test and control water). 

Test S ite % Survival Control site % Survival 

Laguna Gatuna 0
* 

Williams Sink 9 7 . 8  

Lane Salt Lake 0
* 

Middle Lake 1 0 0 . 0 

Burro Pipeline effl. 0
* 

Middle Lake 100 . 0  

Laguna Uno 0 Laguna Walden 9 6 . 0 

Laguna Tres 0
* 

Laguna Walden 96.0 

Laguna Quatro 0 Laguna Walden 9 6 . 0  

* 
100% mortality/immobility after 24 hrs. 

Table 6b . Results o f  larval Hydropyrus � 48 hr acute toxicity 
tests ( 1 00% test and control sediment). 

Test Site % Survival Control Site % Survival 

Laguna Gatuna 5 61 Wil liams Sink 8 0  

Lane Salt Lake
! 

No sediment toxicity tests were conducted 

Laguna Uno 361 Laguna Walden 96 

Laguna Tres 5 81 Laguna Walden 96 

Laguna Quatro 12
1 

Laguna Walden 96 

Survival = individual larvae that were not dead or immobile . 

! 
Too few Hydropyrus larvae were collected from Middle Lake for 
comparative toxicity testing . 
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Table 6c. M i gratory b i rd speci es of Wi l l i ams Si nk, Eddy county , New Mexico ,  
March 3 1 ,  1 992 

Species Number Activiey 

Ameri can shoveler 9 Loafing 
Bl ack-necked st i l t  9 Feedi ng 
Ameri can avocet 6 Feedi ng 
Ameri can coot 1 
Great blue heron 4 Perchi ng 
Ki l ldeer 4 Flying 
Ameri can shoveler/ 

teal species 25 Loafing 
Diving ducks 

(readheads/scaup) 1 0  Loafing 

Total 68 

Table 6d. Mi gratory bi rd species of Laguna Gatuna , Lea County, New mexico ,  
March 31 , 1 992 

Species Number Activity 

Long-b i l l ed curlew 6 Fly over 
Ki l ldeer 1 A l ong shore 
Canvasback 1 Loafing 
Ameri can shovel er/ 

teal species 26 Loafing 
Least sandpi per 1 Along shore 
Swal l ow speci es 1 Fly over 
Ameri can avocet 1 Along shore 

Total 37 
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Introducti on 

WATER QUALITY SURVEY OF WILLIAMS SINK IN EDDY COUNTY, 
NEW MEXICO, APRIL 1, 1992 

In 1 992 the Surve i l l ance Standards Section conducted a water qua l i ty survey of 
Wi l l i ams S i nk in Eddy County, New Mexico.  The field team completed its 
sampl i ng run on Apri l 1 ,  1 992.  Wi l l i ams S i nk was selected as a study site 
because of its proximity to Laguna Gatuna and the fact that i t  was not 
currentl y  rece i v i ng a di rect i ndustrial di scharge . 

Wi l l i ams Sink i s  a l arge, shal low bas i n  probabl y  formed by the col l apse of 
underl yi ng material due to di ssolution and the subsequent removal of further 
materi al by wind. The bas i n  has an altitude of 1 , 045 m ( 3 , 430 ft) and l ies on 
the boundary of the Southern Desert and Western High Plains ecoregi ons. 
Wetted surface area at the time of sampl i ng was estimated at 350 acres. Mean 
annual prec i pi tation for the area i s  35 . 5  cm ( 1 3 . 2  i n )  and the mean water 
deficit i s  85 . 4  cm ( 34 . 0  i n ) .  

The wetted area of Wi l l i ams Sink i s  compri sed of four major ephemeral 
subbasi ns and several smal l ,  shal l ow pools.  Onl y  the southeastern-most of the 
major subbas i ns was sampled. That thi s  bas i n  has onl y  recentl y  begun fi l l i ng 
regu l arl y with water i s  evi denced by the fact that a water wel l ,  wi ndmi l l  
tower and two water tanks were submerged i n  two meters of bri ne near its 
eastern end . Al though Wi l l i ams S i nk is not currentl y  receiving di rect 
i ndustrial d i scharge , National Potash Co. (NPC) conducted potash ref i n i ng 
operations on the site from 1 957 to 1 982. During NPC ' s  production period 
approximatel y  3 , 200 tons per day of brine s lurry, composed of wate r ,  sod i um 
chloride., potassium salts and cl ays were pumped to the tai l i ngs disposal area, 
which d rains,  i n  part , to Wi l l i ams Sink.  At the time of samp l i ng ,  runoff from 
the east s i de of the tai l i ngs pi l e  was reachi ng the southeastern subbasi n  via  
the State Road 243 bar ditch. 

In the spri ng of 1 992 Wi l l i ams Sink supported a robust , if simple ,  popu l ation 
of aquati c  macro i nvertebrates. This i nvertebrate popul ation supported 
mi gratory and resident waterfowl and shoreb i rds , a number of which were 
observed feed i ng or loafing i n  the bas i n  (Table 1 2c ) .  Other wi ldl i fe i ncl uded 
numerous raptors , especial l y  northern harriers ,  Ci rcus cyanus. A large 
population of cottontai l  rabbits, Syl v i l agus sp. , was evident both from the 
extensive system of trai l s  and numerous sighti ngs. 

<. 

The soi l s  i n  Wi l l i ams Sink are of the Reeves-Gypsumland complex with Reeves 
l oam occupyi ng the l owl ands and Gypsumland on the high ground. These soi l s  
are l i ght i n  col o r ,  wel l drai ned and resi stant to erosion. Soi l cover 
consi sted of a vigorous growth of hummocky short and mid grasses i nterspersed 
with mesquite. It should be noted that revegetati on of these soi l s  i s  
d i fficult once they are denuded . There was no evidence of recent l i vestock 
graz i ng acti vity and almost no erosion except on the l ake ' s  shore. Growth of 
shrubs was commonl y heavi est i n  areas between the subbasins,  but much of this 
had recentl y  been drowned or poi soned by salt .  Thi s brush was predominant l y  
tamarisk (Tamarix pentandra) and extended i nto the water ,  providing cover 
sufficient to make l ocation and identi fi cation of waterfowl d i fficult.  
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The floor of the wetted porti on of the bas i n  was compri sed of a thi n  l ayer of 
fine, yel low-grey gypsi ferous sand overl ying an i ndurated pan of sufficient 
i ntegrity as to render penetrati on by " Lexan" coring tubes nearly impossi b l e .  
Deposits o f  crystal l i ne sal ts were visible onl y  on vegetati on and debris above 
the waterl i ne .  

Water Qual i ty Standards 

Water qua l i ty standards for Wi l l i ams S i nk are set forth i n  section 1 - 1 02 of 
the New Mexico water qual i ty standards (NMWQCC 1 991 ) .  Water qual ity standards 
specific to pl aya lakes have not been adopted . The pri nci pal objective of 
studying the diverse playa lakes of New Mexico i s  to develop numeric and 
narrati ve water qual ity standards that wi l l  support and protect the attai nable 
uses of these waters of the State. 

Methods 

Water qual ity sampl i ng methods were i n  accordance with the "New Mex i co Clean 
Lakes Program: Lake Water Qual i ty Assessment for FY 92-93" (NMED 1 992) and the 
"Qual ity Assurance Project Plan for Water Qual ity Management Programs" (NMED 
1 992) . 

Water Qual i ty Assessment 

Water qual i ty data for p l aya l ake station ED01AB.WLMSSINK are avai l able on 
STORET and can be retrieved using the sel ector A=21 NMEX and restrictor 
IS=923508. Parametric coverage , water qual ity and biological data are 
provided i n  tables 7 through 1 2 .  

The i nvesti gators computed L i kens '  ( 1 975) phytopl ankton community composition 
i ndex and Carlson ' s  ( 1 977) chlorophyl l �, total phosphorus and Secchi disk 
depth i ndi ces (Table 8 ) .  These troph i c  state i ndi ces were evaluated for thei r 
appl i cab i l i ty i n  compari sons between the hypersal i ne pl aya l akes under 
i nvesti gation .  The i nvesti gators concl uded that these indices have no 
appl i cab i l i ty or usefulness i n  compari sons between hypersal i ne lakes. 
Further ,  si nce these trophi c  state i ndices were developed usi ng data from 
temperate freshwater l akes , they were not expected to be useful i n  compari sons 
between hypersal i ne l akes. 

Wi l l iams Sink i s  a sodium chl oride water with S i gnificant concentrations of 
potassi um ,  magnesi um and sul fate . Total di ssolved sol i ds (TDS) at the time of 
sampl i ng was 1 69 , 270 mg/l with a hardness of 1 7 , 1 80 mg/l . As high l y  
concentrated a s  the di ssolved sol ids fracti on of the water i n  Wi l l i ams Sink 
was at the time of sampl i ng ,  the TDS value is sti l l  approximately one hal f 
that of Laguna Gatuna. 

Scans for aromat i c  hydrocarbons yielded no resul ts above detection l imits. 
Anal yses for rad i um 226 and 228 found no levels of concern. Results of 
potassi um 40 anal ysis were consi stent , assuming normal i sotopic distribution,  
with l evel s  of potassi um found in the l ake water. Due to the need for 
considerable d i l ution prior to anal yses , results for metal s are presented with 
extremel y  h i gh detecti on l imits. Unusual l y  h i gh results obtai ned for 
stronti um ,  t i n  and vanadi um appear to be typical of these hypersal i ne systems 
and may be due to concentrati on by evaporation of natura l l y  occurri ng l evels  
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of these el ements .  Boron l eve l s  i n  Wi l l i ams S i nk (8500 ug/1 ) ,  exceed 
l ivestock and wi ldl i fe watering standards. Note that thi s level of boron i s ,  
roughl y ,  one thi rd that of laguna Gatuna (36, 000 ug/1 ) and twice that of 
laguna Walden ( 3 , 900 ug/1 ) ,  the other regional reference l ake. Given that 
laguna Gatuna was receiving o i l  bri nes i n  Apri l of 1 99 2 ,  Wi l l i ams Sink had 
recei ved potash effluent unti l 1 982 and laguna Walden has received no known 
i ndustrial di scharges , i t  appears that bri nes of deep subsurface ori g i n  may be 
a source for boron i n  excess of local background leve l s .  Nutrient anal yses 
yielded no leve l s  of concern. 

The value for un-ioni zed ammoni a  (0. 01mg/1 ) is presented here as an expression 
of the rel ationshi p  between total ammoni a ,  pH and temperature. It i s  
estimated that al gorithms i ncorporat i ng ionic  strength and total al kal i n i ty i n  
addition to the above woul d  yield results of approximatel y one half the 
concentrations given here ( Emerson et a1 , 1975.  B. Zander ,  EPA Regi on 8 ,  
pers. comm. ) .  Review of the EPA ' s  guidance l iterature for both fresh and 
saltwater ammoni a  criteri a shows that whi l e  ammoni a  toxicity i ncreases with 
both temperature and pH , a decrease in toxicity occurs with i ncreasi ng 
sal i ni ty.  The EPA did  not publ i sh criteria for un-ioni zed ammoni a  i n  sal i ne 
envi ronments beyond thi rty parts per thousand,  whi l e  sal i ni ty leve l s  i n  the 
hypersal i ne . pl ayas studi ed in 1 992 · ranged from 140 to 390 parts per thousand. 
Further ,  the accuracy of the method used to cal cu l ate the un-ioni zed fraction 
of total ammoni a  i s  quest i onabl e  when used i n  conditions of high i on i c  
strength. I n  l ight of · the above , i t  i s  worthy of note that the l ake with the 
highest calculated un-ioni zed ammoni a  l evel (Middle lake) among the 
hypersal i ne systems studied d�r i ng 1 99 2 ,  also supported the second h ighest 
benth i c  standing crop (3897/m ) and greatest number of taxa (4) of al l these 
lakes. 

Phytoplankton density was 75 cel l s  per m1 with two taxa represented (Table 9 ) .  
Shannon-Wiener diversity woul d  normal l y  be considered l ow ,  but may not be 
rel evant i n  so special i zed a community. Qual itative d i atom ana l ys i s  from 
multi-substrate peri phyton scrapes yielded a total of five taxa for 1 2 1  cel l s 
per 40 fields counted (Tabl e  1 0 ) .  Shannon-Wiener diversity for the d i atom 
community was good . Benthic macroinvertebrate sweeps at two l ocat i ons i n  the 
south�astern subbas i n  yielded 347 and 348 i ndivi duals of three and four taxa 
per � , respecti ve l y  (Tab le 1 1 ) .  Shannon-Wiener diversity for the 
macroinvertebrate community was poor at both l ocations , but community 
structure appears to be typical for such hypersal i ne systems. 

Whi l e  Wi l l i ams Sink i s  known to have recei ved NPC ' s  bri ne slurry for the 1 957-
1 982 producti on period, the b i otic community of the southeastern subbas i n  
compares favorabl y  to other hypersal i ne systems studied i n  1 992 . However ,  
data col l ected b y  BlM i n  Apri l of 1 975 for sodi um ( 1 2 , 000 mg/1 ) ,  potassium 
( 3 , 500 mg/1 ) and chloride ( 2 2 , 000 mg/ 1 )  are one thi rd ,  one hal f and one 
quarter,  respectively,  of those returned during the Surve i l l ance and Standards 
survey of 1 992 (BlM 1 975a, Fig.  6 ) .  If these di screpanci es represent a trend 
i n  the di ssol ved constituents of Wi l l i ams S i nk water and not natural 
variab i l i ty ,  then there i s  some other source of -sal ts· supplying the bas i n .  

The onl y surface i nflow to Wi l l i ams S i nk observed duri ng the 1 992 survey was 
the smal l flow entering the south east end of the l ake v i a  the SR 243 bar 
ditch. Whi le thi s flow ori gi nates on the east side of the old NPC tai l i ngs 
pi l e ,  it i s  unl i kely that it woul d  be sufficient to i ncrease the d issolved 
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fracti on of the l ake water by a factor of two to four when the di rect 
di scharge of the NPC refinery did  not. No obvious expl anation for the 
i ncrease i n  Na , K and Cl was seen . Neither has the h i storical l y  unprecedented 
occurrence of significant quantities of water i n  Wi l l i ams Sink been explained . 
Si nce di rect di scharges are lacki ng and i ndi rect di scharges via the State Road 
243 bar d itch amount to a trickle i n  fai r  weather, we assume that Wi l l iams 
S i nk should return to a dry cond i ti on .  W i l l i ams Sink contai ned much water i n  
February and Apri l of 1 992 , however ,  and sti l l  contained some water i n  Apri l 
of 1 993 when most other basins i n  the area were dry. The onl y p l aya basins i n  
thi s  part of the Querecho Plai ns that had water i n  Apri l of 1 993 were Lagunas 
Plata, Gatuna and Toston , and Wi l l i ams Sink. 

Whi le there i s  evi dence i ndicati ng the probabi l ity of a hydrologic connecti on 
between Laguna Toston and the Pl ata/Gatuna bas i n  (Nicholson and Clebsch 1 96 1 ) ,  
the case for such a connection between Laguna Toston and Wi l l i ams Sink i s  
tenuous . Laguna Toston , as mapped by the New Mexico Bureau of Mi nes ( 1 961 ) i s  
hydrological l y  down-gradient from Wi l l i ams S i nk.  The surface elevati on of 
Laguna Toston , however ,  i s  significantl y  higher than Wi l l i ams Sink and the 
poss i b i l ity exi sts that water i nfi l trat i ng from Laguna Toston cou l d  reach 
Wi l l i ams Sink.  Whether or not this is the case is not known at thi s time, but 
Laguna Toston i s  the onl y  known supply avai l able to maintain the water level 
i n  Wi l l i ams S i nk.  
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Table 7 .  Water Quality Data �or Wi l l ia.s Sink 

ED01AB.WLMSSINK EOOI ABWILLMS WILLIAMSSINK 
32 34 1 6 . 0  103 49 1 1 . 0  4 
WILLIAMS SINK ACCESSED FROM RD. 243. SE PART OF BASIN 
35015 NEW MEXICO EDDY 
WESTERN GULF 1 20800 
PECOS RIVER ITYPA/AMBNT/LAKE/BIO/PLAYA 
21NMEX 920905 130800 1 1  
0002 METERS DEPTH 1 045 METERS ELEVATION 

SMK 00010 00400 00095 00300 008 1 2  00480 
DATE TIME OR WATER PH CNDUCTVY 00 UN-IONZD SALINITY 
FROM OF DEPTH TEMP AT 25C NH3-N 

TO DAY MEDIUM (M) CENT SU MICROMHO MG/l MG/l PPTH 

92104/01 0900 WATER 1 . 5  1 4 . 0  1 99592J 3 . 8  O.OIJ 1 40 . 0J 
92104/01 0900 VERT 1 . 5  7 . 77 

SMK 00078 00079 00204 004 1 0  00440 00530 
DATE TIME OR TRANSP COLOR DEPTH-M T ALK HC03 ION RESIDUE 

t<> FROM OF DEPTH SECCHI FORl-UlE IX lIGHT CAC03 HC03 TOT NFlT 
'" TO DAY MEDIUM (M)  METERS SCALE REMAINS MG/l MG/l MG/l 

92/04/01 0900 VERT 1 . 5  1 .  50 1 .  5l 1 64 200 408 

SMK 00610 00625 00630 00831 00640 00865 
DATE TIME OR NH3+NH4- TOT KJEl N021N03 N021N03 T INORG. PHOS-TOT 
FROM OF DEPTH N TOTAL N N-TOTAl N-DISS NITROGEN 

TO DAY MEDIUM (M)  MG/l MG/l MG/l MG/l MG/l N MG/l P 

92104/01 0900 VERT 1 . 5  . 680 2. 540 1 .  79 1 . 7  2 . 45 . 1 80 

SMK 00925 00930 00935 00940 00945 71870 
DATE TIME OR MGNSIUM SODIUM PTSSIUM CHLORIDE SULFATE BROMIDE 
FROM OF DEPTH MG,DISS NA, DISS K . OISS TOTAL S04-TOT 8R 

TO DAY MEDIUM (M) Mall MG/l MG/l MG/l MG/l MG/l 

92104/01 0900 VERT 1 . 5  3390 . 0  372 1 0 . 00 7000 . 00 88500 . 1 1 175  . 44 

SMK 32218 32221 09501 09502 1 1 501 1 1 502 
DATE TIME OR PHEOPHTN X CHl A RA-226 RA-226 RA-228 RA-228 
FROM OF DEPTH A OF PHE A TOTAL ERROR TOTAL ERROR 

TO DAY MEDIUM (M)  UG/l + CHL A PC/l PC/l PC/l PC/l 

92104/01 0900 VERT 1 . 5  . 31C 85C 5 . 8J . 4C . OJ 2 . 0C 
Remark codes: C= calculated value, 0= field measurement, J=  value esti mated , K= less than , 

00031 82079 
INCDT LT TURBIDTY 
REMNING lAB 
PERCENT NTU 

1 00 . 0  
2 . 6  

70300 00600 
RESIDUE TOTAL N 
DISS-180 N 
C MG/l MG/l 

1 89270 4 . 33 

00888 00671 
PHOS-DIS PHOS-DIS 

ORTHO 
MG/l P MG/l P 

. 1 00 . 010K 

32210 3221 1 
CHlRPHYl CHlRPHYl 

A A UG/l 
UG/l COR RECTO 

1 . 42C 1 .  21C 

1 1 503 1 1 504 
RA-22B + RA-228 + 

RA-228 228 ERR 
PC/l PC/l 

5 . 6C 2 . 0C 
l= greater than 

00608 
NH3+NH4-
N DISS 

MG/l 

. 490 

00605 
ORG N 

N 
MG/l 

1 . 880 

00900 
TOT HARD 

CAC03 
MG/l 

1 7 1 80J 

32212 
CHlRPHYl 

8 
UG/l 

. OOC 

75038 
K-40 

TOTAL 
PC/l 

5380. 00 

00053 
SURFACE 

AREA 
ACRES 

350J 

00608 
NH3+NH4-
N DISS 

MG/l 

. 490 

00915 
CALCIUM 
CA, DISS 

MG/l 

1 290. 0  

322 1 4  
CHlRPHYl 

C 
UG/l 

. 04C 

75037 
K-40 

ERROR 
PC/l 

250. 00C 

'I 
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Tabl. 7. cant. 

ED01AB.WLMSSINK EDDIABWILLMS WILLIAMSSINK 
32 34 1 6 . 0  103 49 1 1 . 0 4 
ACCESSED FRCM RD. 243, SE PART OF BASIN 
35015 NEW MEXICO EDDY 
WESTERN GULF 1 20800 
PECOS RIVER 
21 NMEX 920905 1306001 1 
0002 METERS DEPTH 1 045 METERS ELEVATION 

SMK 0 1 1 06 
DATE TIME OR ALUMINUM 
FROM OF DEPTH AL ,OISS 

TO DAY MEDIUM (M) UG/L 

92/04/01 0900 VERT 1 . 5  lOOK 

SMK 01 040 
DATE TIME OR COPPER 
FROM OF DEPTH CU,oISS 

TO DAY MEDIUM (M) UG/L 

92/04/01 0900 VERT 1 . 5  lOOK 

SMK 01 080 
DATE TIME OR STRONTUM 
FROM OF DEPTH SR, DISS 

TO DAY MEDIUM (M) UG/L 

92/04/01 0900 VERT 1 . 5  24000 

Remark Codes: K= less than 

01 000 01005 
ARSENIC BARIUM 
AS,oISS SA,oISS 

UG/L UG/L 

50K 200 

01046 01049 
IRON LEAD 

FE,DISS PB,DISS 
UG/L UG/L 

l OOK 130K 

01 1 00 01085 
TIN VANADIUM 

SN ,DISS V ,DISS 
UG/L UG/L 

200 100 

ITYPA/AMBNT/LAKE/BIO/PLAYA 

01010 01 020 01025 82036 82037 01 030 01 035 
BERYLIUM BORON CADMIUM CALCIUM MG CHROMIUM COBALT 
BE,oISS 8 ,oISS CD ,oISS DISS CA DISS MG CR, DISS CO. DISS 

UG/L UG/L UG/L UG/L UG/L UG/L UG/L 

100. 00K 8500 25K 1310000 351 0000 5K 50K 

01056 71890 01060 01065 0 1 1 45 0 1 1 40 01075 
MANGNESE MERCURY MOLY NICKEL SELENIUM SILICON SILVER 
MN ,DISS HG,DISS MO, DISS N I ,oISS SE , DISS SI ,DISS AG,DISS 

UG/L UG/L UG/L UG/L UG/L UG/L UG/L 

5 0 . 0K . 5K 3300 100 1000K 2700 100.0K 

01 090 71 900 01 1 47 
ZINC MERCURY SELENIUM 

ZN .DISS HG,TOTAL SE ,TOT 
UG/L UG/L UG/L 

l OOK . 5K 500K 



toO 
C» 

Tabla 7. cant. 

ED01AB.WLMSSINK ED01ABWILLMS WILLIAMSSINK 
32 34 1 6 . 0  103 49 1 1 . 0 4 
ACCESSED FROM RD. 243. SE PART OF BASIN 
35015 NEW MEXICO EDDY 
WESTERN GULF 1 20800 
PECOS RIVER 
21NMEX 920905 130600 1 1  
0002 METERS DEPTH 1045 METERS ELEVATION 

SMK 009 1 7  
DATE TIME OR CA MUD 
FROM OF DEPTH DRY WGT 

TO DAY MEDIUM (M) MG/KG-CA 

92/04/01 0900 WATER 1 . 5  1 29658 . 0  

SMK 01053 
DATE TIME OR MN MUD 
FROM OF DEPTH DRY WGT 

TO DAY MEDIUM (M) MG/KG-MN 

92/04/01 0900 WATER 1 . 5  1 40. 00 

SMK 0 1 1 4 4  
DATE TIME OR SI MUD 

. FROM OF DEPTH DRY WGT 
TO DAY MEDIUM (M) MG/KG-SI 

92/04/01 0900 WATER 1 . 5  462 . 00 

/TYPA/AMBNT/LAKE/BIO/PLAYA 

00924 01 003 01008 01013 01019  01 023 01029 01038 01043 
MG MUD ARSENIC BA MUD BERYLIUM CO MUD B MUD CHROMIUM CO MUD COPPER 

DRY WGT SEDMG/KG DRY WGT SEDMG/KG WET WGTM DRY WGT SEDMG/KG DRY WGT SEDMG/KG 
MG/KG-MG DRY WGT MG/KG-BA DRY WGT G/KG-CD MG/KG-B DRY WGT MG/KG-CO DRY WGT 

2073 9 . 00 1 2 . 00 6 1 . 00 7 . 00K 3 5 . 00 8 . 00 3 . 60K 7 . 00K 

01063 01068 01078 01083 0 1 088 01 093 0 1 1 03 0 1 1 08 
MO MUD NICKEL SILVER SR MUD V MUD ZINC TIN MUD AL MUD 

DRY WGT SEDMG/KG SEDMG/KG DRY WGT DRY WGT SEDMG/KG DRY WGT DRY WGT 
MG/KG-MO DRY WGT DRY WGT MG/KG-SR MG/KG-V DRY WGT MG/KG-SN MO/KG-AL 

22.00 7 . 00K 7 . 00K 2223. 00 87.00 1 4 . 00 7 . 00K 4921 . 00 

0 1 1 70 71 921 
FE MUD MERCURY 

DRY WGT SEDMG/KG 
MG/KG-FE DRY WGT 

3565.00 . 4K 



Tabla 7. cont. 

ED01AB.WLMSSINK ED01ABWILLMS WILLIAMSSINK 
32 34 1 8 . 0  103 49 1 1 . 0  4 
WILLIMCS SINK, SE PART OF BASIN 
35015 NEW MEXICO EDDV 
WESTERN GULF 1 20800 
PECOS RIVER /TVPA/AMBNT/LAKE/BIO/PLAVA 
21 NMEX 920905 1306001 1 
0002 METERS DEPTH 1045 METERS ELEVATION 

SMK 81 552 78124 81 555 73085 32101 32104 81 595 77342 77350 77353 
DATE TIME OR ACETONE BENZENE BROMO CLBRMETH DICLBRMT BROMOFRM MTH ETH N-BUTLBZ SEC-BUTB T-BUTLBZ 
FROM OF DEPTH HOH VOL BENZENE TOTAL WHL-WTR KETONE , TOTAL TOTAL TOTAL 

TO DAV MEDIUM (M) TOT UG/L UG/L TOT UG/L WTR UG/L TOTUG/L UG/L TOT UG/L UG/L UG/L UG/L 

92/04/01 0900 VERT 1 . 5  5 . 000U 1 . 00U 1 .  OOOU LOU LOU LOU 5 . 000U 1 . 0DOU 1 . 000U 1 .  OOOU 

N SMK 46491 32102 34301 32106 38680 77277 82625 32105 30203 77596 
'" DATE TIME OR MTBE CARBNTET CHLOROBE CHLRFORM CHLOROTO P-CLTOLU DIBRCLRO CLDIBRMT ETHAN 1 2  DBRMETHA 

FROM OF DEPTH WATER NZENE LUENEWTR TOTAL PRPN TOT WTR,WHL TOTAL 
TO DAV MEDIUM (M) TOT UG/L TOTUG/L TOTWUG/L TOTUG/L TOT UG/L UG/L REC UG/L TOTUG/L REC UG/L UG/L 

92/04/01 0900 VERT 1 . 5  5 . 00U LOU 1 .  OOOU LOU 1 .  OOOU 1 .  OOOU LOU L OU L OU 1 .  OOOU 

SMK 34536 34567 34572 34668 34496 34531 34501 77093 34546 34541 
DATE TIME OR 1 2DICHLO 13DICHLO 1 4DICHLO DICHLORO l 1 DICHLO 1 2DICHLO l 1 DICHLO C-1 , 20CE 1 2DICHLO 1 2DICHLO 
FROM OF DEPTH ROBENZEN ROB EN ZEN ROBENZEN DIFLUORO ROETHANE ROETHANE ROETHVLE TOTAL ROETHENE ROPROPAN 

TO DAV MEDIUM (M) TOTWUG/L DISSUG/L DISSUG/L TOTWUG/L TOTWUG/L TOTWUG/L TOTWUG/L UG/L TOTWUG/L TOTWUG/L 

92/04/01 0900 VERT 1 . 5  1 . 000U 1 .  OOOU 1 . 000U 1 .  OOOU 1 .  OOOU 1 . 000U 1 .  OOOU 1 . 000U 1 .  OOOU 1 .  OOOU 

SMK 77173 77170 77188 34704 34699 34371 34391 77223 30341 34423 
DATE TIME OR 1 ,3OCLPR 2 , 2DCLPR 1 , 1 DCLPR Cl ,3-DCP T1 ,3-DCP ETHVLBEN HEXACHLO IPROPBNZ BNZ1MTHL METHVLEN 
FROM OF DEPTH TOTAL TOTAL TOTAL TOT WAT TOT WAT ZENE ROBUTADI TOTAL RECOVER ECHLORID 

TO DAV MEDIUM (M) UG/L UG/L UG/L UG/L UG/L TOTWUG/L TOTWUG/L UG/L WTR UG/L TOTWUG/L 

92/04/01 0900 VERT 1 . 5  1 .  OOOU 1 .  OOOU 1 .  OOOU 1 .  OOOU 1 .  OOOU 1 .  OOOU 1 .  OOOU 1 .  OOOU 1 . 00U 1 .  OOOU 

Remark codes: U= undetected 
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Table 7 .  cant. 

ED01AB.WLMSSINK ED01ABWILLMS WILLI�INK 
32 34 1 6 . 0  1 03 49 1 1 . 0 4 
WILLIAMS SINK. SE PART OF BASIN 
35015 NEW MEXICO EDDY 
WESTERN GULF 1 20800 
PECOS RIVER 
21 NMEX 920905 130600 1 1  
0002 METERS OEPTH 1045 METERS ELEVATION 

SMK 77418 
DATE TIME OR 1MNAPTHA 
FROM OF DEPTH TOTAL 

TO DAY MEDIUM (M)  UG/L 

92/04/01 0900 VERT 1 . 5  1 .  OOOU 

SMK 81 607 
DATE TIME OR TETRAHYD 
FROM OF DEPTH FURAN 

TO DAY MEDIUM (M) TOT UG/L 

92/04/01 0900 VERT 1 . 5  5 . 000U 

SMK 77226 
DATE TIME OR 1 ,3 , 51MB 
FROM OF DEPTH TOTAL 

TO DAY MEDIUM (M) UG/L 

92/04/01 0900 VERT 1 . 5  1 . 000U 

Remark codas: U= undetected 

774 1 6  34696 
2MNAPTHA NAPTHALE 

TOTAL NE T 
UG/L OTWUG/L 

1 .  OOOU 1 .  OOOU 

78131  77613 
TOLUENE 1 23TCL8Z 
WHL HOH TOTAL 
VOLUG/L UG/L 

1 . 00U 1 .  OOOU 

39175 77135 
VINYLCHL O-XYLENE 
ORIDE TOTAL 
TOT UG/L UG/L 

1 . 000U 1 .  OOOU 

/TYPA/AM8NT/LAKE/BIO/PLAYA 

77224 77128 77562 345 1 6  34475 
N-PRPBNZ STYRENE 1 1 1 2TCLE 1 1 22TETR TETRACHL 

TOTAL TOTAL TOTAL ACHLOROE OROETHYL 
UG/L UG/L UG/L TOTWUG/L TOTWUG/L 

1 . 000U 1 . 000U 1 .  OOOU 1 . 000U 1 .  OOOU 

34551 34506 345 1 1  39180 34488 77443 77222 
1 24TRICH l 1 1TRICH 1 1 2TRICH TRICHLOR TRICHLOR 1 , 2 ,3TCP 1 ,2 , 4TM8 
LOROBENZ LOROETHA LOROETHA ETHYLENE OFLUOROM TOTAL TOTAL 
TOTWUG/L TOTWUG/L TOTWUG/L TOT UG/L TOTWUG/L UG/L UG/L 

1 . 000U 1 . 000U 1 . 000U 1 . 000U 1 . 000U 1 . 000U 1 . 000U 

85795 
XYLENE 

MAP WTR 
WHL UG/L 

1 . 00U 
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Table 8 .  U.;t;ng nutr;ent and carlson Troph;c State ;nd;ces co.puted by SAS. 

LIMITING NUTRIENT FOR PLAYA LAKES. CALCULATED BY SAS 
TN/TP ) 1 7  INDICATES P-LIMITATION 

TN/TP 10 - 1 7  INDICATES N ANDIOR P LIMITATION 
TN/TP ( 1 0  INDICATES N-LIMITATION 

OBS STATION DATE TN TP RATIO 

1 21 NMEX LE01AA. LAGATUNA 31MAR92 109 . 30 0 . 20 546 . 500 
2 21NMEX ED01 AB.WLMSSINK 01APR92 4.33 0 . 1 8  24.056 
3 21 NMEX LE03AC. LANSALLK 1 4APR92 1 7 . 85 0 . 38 46. 974 
4 2 1 NMEX LE04AD.MIDDLELK 1 4APR92 1 4 . 54 0 . 1 1  132. 182 
5 21 NMEX ED01AE. LAGUNUNO 04MAY92 40.65 0 . 25 1 62. 600 
6 21 NMEX ED02AF . LAG-WALD 04MAY92 1 .  67 0 . 89 1 . 876 
7 2 1 NMEX ED03AG. LGQUATRO 05MAY92 23 . 39 0 . 96 24. 365 
8 21 NMEX ED04AH . LAG-TRES 05MAY92 1 9 . 1 4  0 . 06 3 1 9 . 000 
9 21 NMEX M001 AIWMSALTLKE 09JUN92 3 . 53 0 . 1 3  27 . 1 54 

10 21NMEX HA01AJ. CHICOSAL 26AUG92 7 . 40 0 . 64 1 1 . 562 

CARLSON TROPHIC STATE INDICES COMPUTED 8Y SAS 
TSI <42 OLIGOTROPHIC, 42-47 MESOTROPHIC, )47 EUTROPHIC 

OBS STATION DATE CARLCHL TSICHL CARLSDD TSISDD 

1 21 NMEX LE01AA. LAGATUNA 920331 25 . 0470 OLIGOTRO 60. 0000 EUTRO 
2 21NMEX ED01 AB.WLMSSINK 920401 32.4332 OLIGOTRO 54. 1491 EUTRO 
3 21NMEX LE03AC . LANSALLK 920414 4 1 .  9761 OLIGOTRO 77 . 3733 EUTRO 
4 21 NMEX LE04AD. MIDDLELK 920414 77. 3733 EUTRO 
5 21 NMEX ED01AE. LAGUNUNO 920504 77 . 3733 EUTRO 
6 2 1 11MEX ED02AF . LAG-WALD 920504 28. 7344 OLIGOTRO 77. 3733 EUTRO 
7 21 NMEX ED03AG. LGQUATRO 920505 55. 7913 EUTRO 60. 0000 EUTRO 
8 21 NMEX ED04AH . LAG-TRES 920505 45. 6853 MESOTRO 83. 2242 EUTRO 
9 21 NMEX M001 AIWMSALTLKE 920609 32. 2697 OLIGOTRO 66 . 21 62 EUTRO 

1 0  21 NMEX HA01AJ. CHICOSAL 920826 85. 9582 EUTRO 93. 2263 EUTRO 

LIMITING 

P 
P 
P 
P 
P 
N 
P 
P 
P 

N &/OR P 

CARLTP TSITP 

80. 593 EUTRO 
79.073 EUTRO 
89. 855 EUTRO 
71 . 967 EUTRO 
83.813 EUTRO 

102 . 136 EUTRO 
103. 228 EUTRO 

63. 220 EUTRO 
74. 377 EUTRO 
97 . 378 EUTRO 
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F i g .  6 . P l aya biota x 1 00 vs m a jor ions. 
Numbers o f  invertebrates relative to 

conc entrations of selected major ions. 

mg/I X 1 000 

+ 

x 

. . . .. .  '. : :)0( :: . 

Gatuna Williams Quatro Tres 

P l aya n a m e  

. . . . . . . . . x 

· · x ····· 

Uno Walden 

_ Potassium � Sodi u m  1 >'1 Ch loride _ s u l fate 

x TDS ---&- Stonding crop 

+ = num ber of invertebrates per sq uare 
m eter x 100 taken at Williams Sink, 
February 26, 19 9 2 .  



Fig. 7 Williams Sink/Laguna Gatuna: meq per liter. 
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Fig. 8 Williams Sink/Laguna Gatuna: % meq per million 
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Fig. 9 Trilinear diagram: Williams/Gatuna. mg/I x 0 . 1  
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Tab l e  9 .  Phytopl ankton col l ected from Laguna Gatuna and Wi l l i ams S i nk ,  Eddy and Lea 
Count i es ,  New Mex i co ,  March 31-Ap r i l 1 ,  1992 . 

Lake stat i on Date Taxon Count ( % )  
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

Laguna Gatuna LE0 1 AA . LAGATUNA 9 2 /0 3 /3 1  none found
' o ( 1 00 ) 

I MOTE: During a prelili nary survey of laguna Satuna conducted on 2/25/g2 ,  510 Dunaliella III were counted i n  a phytoplankton salple. 

W i  1 1  i ams S i n k ED0 1 AB . WLMSSINK 9 2 /04/0 1  

Total 
Taxa R i chness 

Dunal i e l l a  
Stephanoptera 

Shannon - W i ener D i ve rs i ty 
Evenness 

60 ( 80 )  
1 5  ( 20 )  

7 5  
2 
0 . 7 2 
0 . 7 2 



Table 1 0 .  

QUALITATIVE DIATOM ANALYSIS OF WILLIAMS SINK. N . M. : Apri l .  1 992 
Multiple substrate peri phyton scrapes: 

1 .  Amphora coffe i formi s (Ag . )  Kutz .  
var.  coffei formi s 

2 .  Nav i cu l a  c i ncta (Ehr . ) Ralfs. var .  ci ncta 

3 .  N i tzsch i a  communi s Rabh. var. communis  

4.  M.  epithemioi des Grun. 

5 .  P i nnul a r i a  grac i l l i ma Gregory 

SHANNON-WIENER INDEX OF DIVERSITY 

Total number of f i e l ds v i ewed for formal count = 1 50 
Total speci es per formal count = 5 
Total species i dent i f i ed = 5 

H = 2 . 02 
Hmax = 2 . 32 

Equi tabi l i t y  = 0 . 87 

3 7  

# CELLS 

4 

3 1  

3 1  

44 

1 1  

Total = 1 2 1  



Table 1 0 ,  cant. 

QUALITATIVE DIATOM ANALYSIS OF WILLIAMS SINK. N . M . : February. 1 992 
Surface sediment sample:  

1 .  Amphora coffei form i s  (Ag . ) Kutz . 
var. coffei form i s  

2 .  N�yicu l a  c i ncta (Ehr . ) Ral fs .  var. ci ncta 

3 .  Nav i cu l a  sp.  #2 ( pass . ) sclesvi cens i s  Grun . 

4 .  Ni tzschi a  communi s  Rabh. 

5 .  N.  epithem i o i des Grun. 

SHANNON-WIENER INDEX OF DIVERSITY 

Total number of f i e l ds v i ewed for formal count = 40 
Total speci es per formal count = 5 
Total speci es i dent i f i ed = 6 

H = 1 . 8  
Hmax = 2 . 3  

Equi tabi l i ty = 0 . 78 

I CELLS 

1 2  

1 1 5  

35 

45 

8 

Total = 2 1 5  

Other d i atoms observed , but not i nc l uded i n  formal count : 

A. Nav i c u l a  dul cus Patr.  var. d u l cus 

B.  Pass . P i nnul ari a sp.  

38 



Table 1 1 .  1 9 9 2  PLAYA SURVEY MACROINVERTEBRATE ABUNDANCES 

W i l l iams Sink 92 04 01 ( ref .  ) 
260 stat ion 

Artemia sal ina * 2 7 5  
H;ydro:Q;yrus � , 
near c inearea 5 0  
Das;yhelea � 2 1  
Stratiom;ys � 1 

24 00 stat ion 
Artemia sal ina 69 
H;ydro:Q;yrus � ,  
near c i nearea 268 
Das;yhelea � 11 

Middle Lake 9 2 04 14 ( re f . ) 
N s ide o f  i sl and 

Artemia sal ina 3 8 9 0  
H;ydro:Q;yrus � ,  
near c inearea 
Cul i c i dae , prob . 
Aedes � 
Stratiom;ys � 
Muscidae 

S .  shore 
Artemia sal ina 
H;ydro:Q;yrus � ,  
near c i nearea 

1 

5 
1 
0 

3 5 07 

15 

" Laguna Walden" 9 2 05 04 ( re f .  ) 
S .  end 

Artemia sal ina 22 01 
H;ydro:Q;yrus � ,  
near c inearea 3 4 3 6  
Nemotelus � 1 

Laguna Tres 9 2 05 05 
near Murchison Nash # 3  

none found 

3 9  

Laguna Gatuna 9 2 03 3 1  
East Shore 

0 

0 
0 
0 

West shore 
4 

11 
0 

Lane Salt Lake 92 04 14 
inlet channel 

o 

5 4 1  

0 
0 
6 

""- mi . N .  o f  S .  end 2 
0 

0 

Laguna Uno 92 05 04 
W .  end 

0 

0 
0 

Laguna Quatro 92 05 05 
W .  end 

none found 



Table 1 2a .  Results of adult Artemia sal ina 48 hr acute toxic ity 
tests ( 1 00% test and control water ) . 

Test Site % Survival Control s ite % Survival 

Laguna Gatuna 0* Williams S ink 9 7 . 8  

Lane Salt Lake 01 Middle Lake 1 00 . 0  

Burro Pipe l ine e f fl . 01 Middle Lake 1 0 0 . 0  

Laguna Uno 0 Laguna Walden 96 . 0  

Laguna Tres 0* Laguna Walden 96 . 0  

Laguna Quatro 0 Laguna Walden 96 . 0  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 100% mortal ity/immobility after 24 hrs . 

Table 1 2b .  Results of larval Hydropyrus � 48 hr acute toxicity 
tests ( 100% test and control sediment ) . 

Test Site % Survival Control Site % Survival 

Laguna Gatuna 5 61 Will iams Sink 8 0  

Lane Salt Lake
2 

No sediment toxic ity tests were conducted 

Laguna Uno 361 Laguna Walden 96 

Laguna Tres 581 Laguna Walden 96 

Laguna Quatro 1 21 
Laguna Walden 96 

Survival = individual larvae that were not dead or immob ile . 

Too few Hydropyrus l arvae were c o l l ected from Middle Lake for 
comparative toxicity test ing . 
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Table 1 2c. Migratory bi rd species of W i l l iams Sink,  Eddy County, New Mex i co ,  
March 31 , 1 992 

Species Number Act iviey 

Ameri can shoveler 9 Loaf i ng 
Bl ack-necked sti lt 9 Feedi ng 
Ameri can avocet 6 Feed i ng 
Ameri can coot 1 
Great b l ue heron 4 Perchi ng 
Ki 1 1 deer 4 Flying  
Ameri can shoveler/ 

teal speci es 25 Loafi ng 
D i ving ducks 

( readheads/scaup) 1 0  Loafing 

Total 68 

Table 12d.  Migratory b i rd species of Laguna Gatuna, Lea County, New mexico, 
March 31 , 1 992 

Species 

Long-bi l l ed curlew 
K i  1 1deer 
Canvasback 
Ameri can shovel e r/ 

teal spec i es 
Least sandpi per 
Swa 1 1  ow spec i es 
American avocet 

Total 

Number 

6 
1 
1 

26 
1 
1 
1 

37 

Activity 

Fl Y over 
Al ong shore 
Loaf i ng 

Loaf i ng 
Along shore 
F l y  over 
Al ong shore 

4 1  



WATER QUALITY SURVEY OF LANE SALT LAKE IN LEA COUNTY, NEW MEXICO, 
APRIL 14,  1992 

Introduction 

In 1 992 the Survei l l ance and Standards Section conducted a water qual i ty 
survey of Lane Salt Lake i n  Northern Lea County, New Mexico ( F i g .  1 0 ) .  The 
field team completed its survey on Apri l 1 4 ,  1 992 . Lane Salt Lake was fi rst 
permitted by the New Mexi co Oi l Conservation Divi s i on as a receiving bas i n  i n  
May of 1 967 , and si nce then has received produced bri nes more o r  l ess 
conti nuous l y .  Lane Salt Lake currently receives the di scharge of produced 
brines from a di sposal faci l ity operated by Burro Pipel i ne Corporation. The 
New Mexi co Oi l Conservation Division i ssued a permit to Burro Pipel i ne to 
operate thi s  faci l ity unt i l  Nov . 30 , 1993.  

Lane Sal t Lake, covering approximatel y  400 ac , was probabl y  formed by 
di ssolution of underl ying materi als  and further removal of material by 
deflat i on. The l ake ' s  e levati on is approximate l y  1 , 265 m (4, 1 50 ft) above 
mean sea leve l . Lane Sal t  Lake l ies within the Western H i gh Plains ecoregion.  
Mean annual rainfal l i s  37 . 8  cm ( 1 4 . 9  i n )  and the area i s  subject to an annual 
water deficit of 78. 5 cm (30 . 9  i n ) .  

I n  Apri l of 1 992 no benthic organi sms were found i n  Lane Salt Lake prope r ,  
although numbers of brine f l y  larvae , Hydropyrus sp . possibly  ci nearea , were 
found i n  the effluent channel from Burro Pipe l i ne .  Interesti ngl y ,  many more 
recentl y  dead bri ne fly l arvae were observed on the surface sediments of the 
effluent channel than were taken al ive during the sampl i ng effort . Many more 
were dead i n  mineral i zed puparia. Numerous b i rd species were seen near or on 
Lane Salt Lake (Table 18 c-d ) ,  but were observed feedi ng only i n  the effluent 
channel . Onl y  resti ng bi rds were seen on the l ake itself.  A local rancher 
reports that great b l ue herons ,  Ardea herodius,  nested at the north end of the 
l ake unt i l the time that the di scharge commenced . Some wad i ng bi rds were seen 
to exhi bit behavior consi stent with nesti ng activities i n  the vicinity of the 
effluent channel , but no nests were observed duri ng the course of the survey. 
Exami nation of stomach contents of Ameri can avocets, Recurvi rostra americana, 
taken by U. S. F i sh and W i l d l i fe personnel near the effluent channel i nd icates 
that the bi rds were feedi ng primari l y  on Hydropyrus l arvae. No other wi l d l i fe 
was seen. 

Soi l s  i n  the immediate vici nity of the l ake shore are of the Arch-Drake 
associ ation .  These are l i ght colored , calcareous soi l s  of moderate 
permeab i l ity.  W i nd erosion hazard i s  severe . Land use i n  the area i s  
graz i ng ,  but range conditions on the east side of the l ake were general l y  
good. The range on the west side of the l ake was most l y  hummocky brush. Some 
gul l yi ng exi sts on steep banks at the north end of the l ake. The floor of the 
wetted portion of the bas i n  consi sted of a l ayer of whi te ,  crystal l i ne salts 
overl y i ng a grey, i ndurated sandy pavement near shore. The grey pavement gave 
way to black, reduced muck beneath the salt layer. In some areas near shore 
l arge p i l l ars of crystal l i zed sal t  were found on remnant vegetation.  The 
presence of this now dead vegetation on the basi n  floor i s  an i ndication that 
either the water l evel has ri sen dramat i cal l y ,  or the sal t content of the soi l 
has i ncreased beyond the tol erance of the l ocal vegetati on or both. 
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water Qual i ty Standards 

Water qual ity standards for Lane Sal t  Lake are set forth i n  secti on 1 -1 02 of 
the New Mexico water qual ity ·standards (NMWQCC 1 99 1 ) .  Water qual i ty standards 
specific to pl aya lakes have not been adopted . The principal objecti ve of 
studying the d i verse pl aya lakes of New Mexi co i s  to develop numeric and 
narrat i ve water qual ity standards that wi l l  support and protect the attai nable 
uses of these waters of the State. 

Methods 

Water qual i ty sampl i ng metho�s were i n  accordance with the " New Mexi co C l ean 
Lakes Program: Lake Water Qual ity Assessment for FY 92-93" (NMEO 1 992) and the 
"Qual ity As·!iurance Project Plan for Water Qual i ty Management Programs" (NMEO 
1 992 ) .  

Water Qual ity Assessment 

Water qual i ty data for playa l ake stati on LE03AC. LANSALLK are avai l able on 
STORET and can be retrieved using the selector A=2 1 NMEX and restr i ctor 
IS=923509. Parametric coverage , water qual ity and biolog i cal data are 
provided i n  tables 1 3  through 1 8d .  

The i nvesti gators computed L i kens' ( 1 975) phytopl ankton community composi t i on 
i ndex and Carlson ' s  ( 1 977) chlorophyl l  � ,  total phosphorus and Secchi d i sk 
depth i nd i ces. These trophic state i nd i ces were eval uated for the i r  
appl i cabi l i ty i n  comparisons between the hypersal i ne pl aya lakes under 
i nvesti gation. The i nvesti gators concl uded that these i nd i ces have no 
appl i cabi l i ty or useful ness i n  compari sons between hypersal i ne lakes. 
Further ,  si nce these trophi c  state indices were developed using data from 
temperate freshwater l akes , they were not expected to be useful i n  compari sons 
between hypersal i ne l akes. 

___ ) Lane Sal t  Lake i s  a Na-Cl water with a s i gnificant contr i bution of cal c i um 
(Figs .  1 1- 1 4) . Total di ssolved sol ids was 333 , 730 mg/l with a hardness of 
43 , 500 mg/l . The TOS value at Lane Salt Lake i s  over twice that of Middle 
Lake, the other system studi ed in  the Tatum area. Scans for aromati c  
hydrocarbons i n  Lane Salt Lake water yielded no results above detection l imits 
despite the presence of benzene , tol uene and xylenes i n  Burro effl uent water 
(Rick Roy, U . S .  F i sh and Wi ldl i fe Serv i ce ,  pers. comm . ) .  

Analysis for radi um 226 and 228 yielded 256 pCi/l . This value i s  i n  
exceedence of the l ivestock and wi ldl i fe standard for combined radi um of 30 
pCi/ . Compari son to Midd l e  Lake combi ned rad i um results ( 1 1 . 4  pC/l ) suggests 
that levels 0 ss of 1 0ca1-Qagkground levels are the resul t  of 
anthropogenic i nputs associ ated with oi l brine di scharge . Analysis for 
potassium 40 yielded a value of 1 , 980 pCi/l , consistent with results expected 

..from the potass i um concentrati on i n  the l ake water of 2 , 600 mg!" Ana l yses 
for· di ssolved metal s  yielded no leve l s  of concern for any metal subject to 
standards except boron which was found at the level of 1 5 0 , 000 ug/l . 
Compari son of Lane Salt Lake boron l evel s  with those obtained at nearby Middle 
Lake ( 1 8 , 000 ug/l ) suggests that the normal l y  occur i ng level of boron i s  
substantial l y  l ower than that found i n  Lane Salt Lake and that the di fference 
i s  probabl y  attri butabl e  to al l octhonous i nputs from oi l field bri nes. 

44 



Magnes i um and strontium were also elevated , as seems typical for hypersa l i ne 
pl ayas. 

Phytopl ankton density was 3 ce1 1 s/m1 with one taxon, Duna1 ie1 1 a ,  represented 
(Table 15) . Shannon-Wiener Diversity i s  i nappl i cable i n  thi s  case. No 
benthic macroi nvertebrates coul d  be found i n  the l ake bas i n ,  although as 
mentioned above , numbers of Hydropyrus sp. were found i n  the Burro effl uent 
channel (Table 1 7 ) .  Qual itative di atom analysis from multi-substrate 
peri phyton scrapes taken from the Burro P i pel i ne effluent stream yielded 2 1 8  
cel l s  for 1 2  taxa per 2 0  fields counted. Shannon-Wiener diversity was 
excel l ent . Forty one di atom frustu1es of nine taxa per 205 fields viewed were 
found i n  the top two centimeters of bottom sediment cores taken through the 
salt pan . No d i atoms were identified from above the salt l ayer i n  the l ake 
basin proper (Tables 1 6a-1 6b) . Whi le no identifiable bi rd carcases have been 
found i n  Lane Salt Lake , feather pi l es have been l ocated on or near the shore. 
It is not known at this time what , i f  any, i nfluence the l ake envi ronment has 
had on this bi rd mortal i ty .  When exposed to Lane Salt Lake water 1 00X of 
Artem i a  sal i na, col lected from nearby Midd l e  Lake, were dead or otherwise 
immobi l i zed· with i n  24 hours (Table 1 8a) . It is not known if thi s  morta l i ty i s  
due to some unidentified toxin i n  the l ake water o r  i s  simply the result of 
electrolytic stress due to the very high sal i n i ty of Lane Salt Lake . 
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Table 1 3 .  Water Qual ity Data 'for Lana Salt Lake. 

LE03AC. LAHSALLK LE03ACLANSAL LANESALT lK 
33 27 28 .0 103 36 4 8 . 0  4 
LANE SALT LAKE E SHORE . 5  HI. NORTH OF SOUTH EHD 
35025 NEW MEXICO LEA 
WESTERN GULF 1 20500 
COLORADO RIVER ITYPA/AMBNT/LAKE/BIO/PLAYA 
21 NMEX 920822 1 2080001 
0001 METERS DEPTH 1 266 METERS ELEVATION 

SMK 0001 0  00400 00095 00300 82205 004BO 
DATE TIME OR WATER PH CNDUCTVY DO SPECIFIC SALINITY 
FROM OF DEPTH TEMP AT 25C GRAVITY 

TO DAY MEDIUM (14) CENT SU MICROMHO MG/L GM/l PPTH 

92/04/1 4 1 1 00 WATER 0 . 3  2 4 . 0  453900J 1 . 5  328 . 0  
92/04/1 4 1 1 00 VERT 0 . 3  6 . 94 1 .  20D 

SMK 00078 00079 00204 0041 0  00440 00530 
DATE TIME OR TRANSP COLOR DEPTH-M T ALK HC03 ION RESIDUE 
FROM OF DEPTH SECCHI FORL-ULE lX LIGHT CAC03 HC03 TOT NFLT 

TO DAY MEDIUM (14) METERS SCALE REMAINS MG/L MG/L MG/L 

� 92/04/14 1 1 00 VERT 0 . 3  . 30 2J . 3  251 306 1 92 
01 

SMK 0061 0  00625 00630 00631 00640 00685 
DATE TIME OR NH3+NH4- TOT KJEL N02&N03 N02&N03 T INORG. PHOS-TOT 
FROM OF DEPTH N TOTAL N N-TOTAL N-DISS NITROGEN 

TO DAY MEDIUM (14) MG/L MG/L MG/L MG/L MG/L N MG/L P 

92/04/14 1 1 00 VERT 0 . 3  1 4 . 000 1 7 . 600 . 25 . 3  1 4 . 25 . 3BO 

SMK 00925 00930 00935 00940 00945 71 870 
DATE TIME OR MGNSIUM SODIUM PTSSIUM CHLORIDE SULFATE BROMIDE 
FROM OF DEPTH MG,DISS NA ,DISS K , DISS TOTAL S04-TOT BR 

TO DAY MEDIUM (14) MG/L MG/L MG/L MG/L MG/L MG/L 

92/04/14 1 1 00 VERT 0 . 3  4340 . 0  1 62900 . 0  2600 . 00 21 6000 585 B6. 1 0  

SMK 3221B 32221 09501 09502 1 1 501 1 1 502 
DATE TIME OR PHEOPHTN X CHL A RA-226 RA-228 RA-228 RA-228 
FROM OF DEPTH A OF PHE A TOTAL ERROR TOTAL ERROR 

TO DAY MEDIUM (14) UG/L + CHL A PC/L PC/L PC/L PC/L 

92/04/14 1 1 00 VERT 0 . 3  . OOJ 276J 250 . 0J 1 5 . 0C 6 . 0J 4 . 0C 

Remark codes: c= ca1culated value, D= field measurement , J= value estimated, K= lass than , L= 

00031 
INCDT LT 
REMNING 
PERCENT 

1 00 . 0  

70300 
RESIDUE 
DISS-1BO 
C MG/L 

333730 

00666 
PH OS-DIS 

MG/L P 

. 830 

32210 
CHLRPHYL 

A 
UG/L 

1 .  1 6J 

1 1 503 
RA-226 + 

RA-228 
PC/L 

256 . 0C 

82079 
TURBIDTY 

LAB 
NTU 

5 . 0  

00600 
"TOTAL N 

N 
MG/L 

1 7 . 85 

00671 
PHOS-DIS 

ORTHO 
MG/L P 

. 41 0  

322 1 1  
CHLRPHYL 

A UG/L 
CORRECTD 

3 . 20J 

1 1 504 
RA-226 + 

228 ERR 
PCIL 

1 6 . 0C 

greater than 

00612 00053 
UN-IONZD SURFACE 

NH3-N AREA 
MG/L ACRES 

400 
0. 1 

00605 00608 
ORG N NH3+NH4-

N N DISS 
MG/L MG/L 

3 . 600 1 3 . 400 

00900 00915 
TOT HARD CALCIUM 

CAC03 CA,DISS 
MG/L MG/L 

43500J 10270 . 0  

32212 32214 
CHLRPHYL CHLRPHYL 

B C 
UG/L UG/L 

. 60J . OOJ 

75038 75037 
K-40 K-40 
TOTAL ERROR 

PC/L PC/L 

1 980.00 200. 00C 



.. 
... 

Tabla 13. cont. 

LE03AC. LANSALLK LE03ACLANSAL LANESALT LK 
33 27 2B.0 103 36 48 . 0  4 
LANE SALT LAKE E SHORE . 5  MI. NORTH OF SOUTH END 
35025 NEW MEXICO LEA 
WESTERN GULF 1 20500 
COLORADO RIVER 
21 NMEX 920822 1 20B0001 
0001 METERS DEPTH 1 266 METERS ELEVATION 

SMK 0 1 1 06 
DATE TIME OR ALUMINUM 
FROM OF DEPTH AL ,OISS 

TO DAY MEDIUM (M) UG/L 

92/04/14 1 1 00 VERT 0 100K 

SMK 01040 
DATE TIME OR COPPER 
FROM OF DEPTH CU , DISS 

TO DAY MEDIUM (M) UG/L 

92/04/14 1 1 00 VERT 0 100K 

SMK 01080 
DATE TIME OR STRONTUM 
FROM OF DEPTH SR ,DISS 
TO DAY MEDIUM (M) UG/L 

92/04/ 1 4  1 1 00 VERT 0 570000 

Remark Codes : K= less than 

01000 
ARSENIC 
AS,OISS 

UG/L 

50K 

01046 
IRON 

F E ,DISS 
UG/L 

100K 

0 1 1 00 
TIN 

SN , DISS 
UG/L 

1 00K 

/TYPA/AMBNT/LAKE/BIO/PLAYA 

01 005 01010 01020 01025 82036 B2037 01030 01035 
BARIUM BERYLIUM BORON CADMIUM CALCIUM MG CHROMIUM COBALT 

BA, OISS BE ,OISS B ,OISS CO ,DISS DISS CA DISS MG CR ,OISS CO,DISS 
UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L 

400 1 00 . 00K 1 50000 25K 9630000 4330000 250K 50K 

01049 01056 71890 01 060 01065 01 1 45 01 1 40 01075 
LEAD MANGNESE MERCURY MOLY NICKEL SELENIUM SILICON SILVER 

PB,DISS MN , DISS HG , OISS MO, DISS NI, DISS SE,DISS SI /DISS AG,DISS 
UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L 

250K 920 . 0  5 . 0K 100K 100K 1000K 5400 100,OK 

01085 01090 71 900 0 1 1 47 
VANADIUM ZINC MERCURY SELENIUM 

V , OISS ZN,OISS HG ,TOTAL SE,TOT 
UG/L UG/L UG/L UG/L 

100K 100K . 5K 2000K 



,po. CO 

Table 1 3 �  cont. 

LE03AC.LANSALLK LE03ACLAN5AL LAHESALT LK 
33 27 28 . 0  103 36 48 . 0  4 
LANE SALT LAKE E SHORE . 5  MI. NORTH OF SOUTH END 
35025 NEW MEXICO LEA 
WESTERN GULF 1 20500 
COLORADO RIVER 
21 NMEX 920822 1 2080001 
0001 METERS DEPTH 1 266 METERS ELEVATION 

SMK 00917 
DATE TIME DR CA MUD 
FROM OF DEPTH DRY WGT 

TO DAY MEDIUM (M) MG/KG-CA 

92/04/1 4  1 1 00 WATER 0 . 3  33366 . 00 

SMK 01053 
DATE TIME OR MN MUD 
FROM OF DEPTH DRY WGT 

TO DAY MEDIUM (M) MG/KG-MN 

92/04/14 1 1 00 WATER 0 . 3  48.00 

SMK 0 1 1 44 
DATE TIME OR 51 MUD 
FROM OF DEPTH DRY WGT 

TO DAY MEDIUM (M) MG/KG-SI 

92/04/14 1 1 00 WATER 0 . 3  383.00 

00924 
MG MUD 

DRY WGT 
MG/KG-MG 

1 2981 . 00 

01 063 
MO MUD 
DRY WGT 
MG/KG-MO 

6 . 00K 

01 003 
ARSENIC 
SEDMG/KG 

DRY WGT 

1 0 . 00 

01 068 
NICKEL 

SEDMG/KG 
DRY WGT 

6 . 00K 

01 1 70 
FE MUD 

DRY WGT 
MG/KG-FE 

2282. 00 

ITYPA/AM8NT/LAKE/8IO/PLAYA 

01008 01013 01019 01 023 01029 01038 01 043 
BA MUD BERYLIUM CD MUD B MUD CHROMIUM CO MUD COPPER 

DRY WGT SEDMG/KG WET WGTM DRY WGT SEDMG/KG DRY WGT SEDMG/KG 
MG/KG-BA DRY WGT G/KG-CD MG/KG-8 DRY WGT MG/KG-CO DRY WGT 

47.00 6 . 00K 272 . 00 5 . 00 3 . 00K 6 . 00K 

01 078 01 083 01 088 01 093 0 1 1 03 01 108 
SILVER SR MUD V MUD ZINC TIN MUD AL MUD 

SEDMG/KG DRY WGT DRY WGT SEDMG/KG DRY WGT DRY WGT 
DRY WGT MG/KG-SR MG/KG-V DRY WGT MG/KG-SN MG/KG-AL 

6. 00K 3993 . 00 23.00 8 . 00 6 . 00K 281 9 . 00 

71 921 
MERCURY 
SEDMG/KG 

DRY WGT 

. 3K 



Table 1 3 ,  cant. 

LE03AC.LANSALLK LE03ACLANSAL LANESALT LK 
33 27 28 . 0  1 03 36 48.0  4 
LANE SALT LAKE E SHORE • 5 NI. MORllI OF SOOTH END 

35025 NEW MEXICO LEA 
WESTERN GULF 1 20500 
COLORADO RIVER /TVPA/AMBNT/LAKE/BIO/PLAVA 
21 NMEX 920822 1 2080001 
0001 METERS DEPTH 1 266 METERS ELEVATION 

SMK 81 552 78124 81 555 73085 32101 32104 81 595 77342 77350 77353 
DATE TIME OR ACETONE BENZENE BROMO CLBRMETH DICLBRMT BROMOFRM MTH ETH N-BUTL8Z SEC-BUTB T-BUTLBZ 
FROM OF DEPTH HOH VOL BENZENE TOTAL WHL-WTR KETONE TOTAL TOTAL TOTAL 

TO DAV MEDIUM (M) TOT UG/L UG/L TOT UG/L WTR UG/L TOTUG/L UG/L TOT UG/L UG/L UG/L UG/L 

92/04/14 1 1 00 VERT 0 . 3  250. 000U 50. 00U 50. 000U 50.0U 50.0U 50.0U 250. 000U 50. 000U 50. 000U 50. 000U 

.... SMK 46491 32102 34301 32106 38680 77277 82625 32105 30203 77596 
CD DATE TIME OR MTBE CARBNTET CHLOROBE CHLRFORM CHLOROTO P-CLTOLU DIBRCLRO CLDIBRMT ETHAN 1 2  DBRMETHA 

FROM OF DEPTH WATER NZENE LUENEWTR TOTAL PRPN TOT WTR,WHL TOTAL 
TO DAV MEDIUM (M) TOT UG/L TOTUG/L TOTWUG/L TOTUG/L TOT UG/L UG/L REC UG/L TOTUG/L REC UG/L UG/L 

92/04/14 1 1 00 VERT 0 . 3  250. 00U 5 0 . 0U 50. 000U 50.0U 50. 000U 50. 000U 50.0U 50.0U 5 0 . 0U 50. 000U 

SMK 34536 34567 34572 34668 34496 34531 34501 77093 34546 34541 
DATE TIME OR 1 2DICHLO 13DICHLO 1 4DICHLO DICHLORO 1 1 DICHLO 1 2DICHLO 1 1 DICHLO C-1 , 2DCE 1 2DICHLO 1 2DICHLO 
FROM OF DEPTH ROBENZEN ROBENZEN ROBENZEN DIFLUORO ROETHANE ROE THANE ROETHVLE TOTAL ROETHENE ROPROPAN 

TO DAV MEDIUM (M) TOTWUG/L DISSUG/L DISSUG/L TOTWUG/L TOTWUG/L TOTWUG/L TOTWUG/L UG/L TOTWUG/L TOTWUG/L 

92/04/14 1 1 00 VERT 0 . 3  50. 000U 50. 000U 50. 000U 50. 000U 50. 000U 50. 00DU 50. 000U 50. 000U 50. 000U 50. 000U 

SMK 77173 77170 77168 34704 34699 34371 34391 77223 30341 34423 
DATE TIME OR 1 . 3DCLPR 2 . 2DCLPR 1 , 1 DCLPR C1 .3-DCP 1.1 .3-DCP ETHVLBEN HEXACHLO IPROPBNZ BNZ1MTHL METHVLEN 
FROM OF DEPTH TOTAL TOTAL TOTAL TOT WAT TOT WAT ZENE ROBUTADI TOTAL RECOVER ECHLORID 

TO DAV MEDIUM (M) UG/L UG/L UG/L UG/L UG/L TOTWUG/L TOTWUG/L UG/L WTR UG/L TOTWUG/L 

92/04/14 1 1 00 VERT 0 . 3  50. 000U 50. 000U 50. 000U 50. 000U 50. 00DU 50. 000U 50. 000U 50. 000U 50. 00U 50. 000U 

Remark codes : U= undetected 



Table 1 3 ,  cant. 

LED3AC. LANSALLK LED3ACLANSAL LANESALT LK 
33 27 2 8 . 0  103 36 48 . 0  4 
LANE SALT LAKE E SHORE . 5  MI. NORTH OF SOUTH END 
35025 NEW MEXICO LEA 
WESTERN GULF 1 20500 
COLORADO RIVER /TYPA/AMBNT/LAKE/BIO/PLAYA 
21NMEX 920822 1 2080001 
0001 METERS DEPTH 1266 METERS ELEVATION 

SMK 77418 77416 34696 77224 77128 77562 345 1 6  34475 
DATE TIME OR l MNAPTHA 2MNAPTHA NAPTHALE N-PRP8NZ STYRENE 1 1 1 2TCLE 1 1 22TETR TETRACHL 
FROM OF DEPTH TOTAL TOTAL NE T TOTAL TOTAL TOTAL ACHLOROE OROETHVL 

TO DAY MEDIUM (M) UG/L UG/L OTWUG/L UG/L UG/L UG/L TDTWUG/L TOTWUG/L 

92/04/ 1 4  1 1 00 VERT 0 . 3  50. 000U 50. 000U 50. 000U 50. 000U 50. 000U 50. 000U 50. 000U 50. 000U 

'" SMK 81 807 78131 77613 34551 34506 3451 1  391BO 344BB 77443 77222 
0 DATE TIME OR TETRAHYD TOLUENE 1 23TCLBZ 1 24TRICH l 1 1TRICH 1 1 2TRICH TRICHLOR TRICHLOR 1 , 2 , 3TCP 1 , 2 , 4TMB 

FROM OF DEPTH FURAN WHL HOH TOTAL LOROBENZ LOROETHA LOROETHA ETHYLENE OFLUOROM TOTAL TOTAL 
TO DAY MEDIUM (M) TOT UG/L VOLUG/L UG/L TOTWUG/L TOTWUG/L TOTWUG/L TOT UG/L TOTWUG/L UG/L UG/L 

92/04/1 4  1 1 00 VERT 0.3 250. 000U 50. 00U 50. 000U 50. 0DOU 50. 000U 50. 000U 50. 000U 50. 000U 50. 000U 50. 000U 

SMK 77226 39175 77135 B5795 
DATE TIME OR 1 , 3 , 5TMB VINYLCHL O-XYLENE XVLENE 
FROM OF DEPTH TOTAL ORIDE TOTAL MlP WTR 

TO DAY MEDIUM (M) UG/L TOT UG/L UG/L WHL UG/L 

92/04/1 4  1 1 00 VERT 0 . 3  50. 000U 50. 000U 50. 000U 50. 00U 

Remark codes : U= undetected 
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Table 14. U.;t;ng nutr;ent and carlson Troph;c State ;nd;C8S co.puted by SAS. 

LIMITING NUTRIENT FOR PLAYA LAKES. CALCULATED BY SAS 
TN/TP > 1 7  INDICATES P-LIMITATION 

TN/TP 1 0  - 17 INDICATES N ANDIOR P LIMITATION 
TN/TP < 1 0  INDICATES N-LIMITATION 

CBS STATION DATE TN TP RATIO 

1 21NMEX LE01AA. LAGATUNA 31 MAR92 1 09 . 30 0 . 20 546. 500 
2 21 NMEX ED01AB. WLMSSINK 01APR92 4 . 33 O . l B  24. 056 
3 21NMEX LEOSAC.LANSALLK 1 4APR92 1 7.85 0.S8 46.974 
4 21NMEX LE04AD. MIDDLELK 1 4APR92 1 4 . 54 O. 1 1  132. 182 
5 21 NMEX ED01AE. LAGUNUNO 04MAV92 40. 65 0 . 25 1 62 . 600 
6 21NMEX ED02AF . LAG-WALD 04MAV92 1 .  67 0 . 89 1 . 876 
7 21 NMEX ED03AG. LGQUATRO 05MAV92 23 . 39 0 . 96 24 . 365 
8 21 NMEX ED04AH . LAG-TRES 05MAV92 1 9 . 1 4  0 . 06 3 1 9 . 000 
9 21 NMEX M001 AIWMSALTLKE 09JUN92 3 . 53 0 . 1 3  27. 1 54 

10 21 NMEX HA01AJ.CHICOSAL 26AUG92 7 . 40 0 . 64 1 1 .  562 

CARLSON TROPHIC STATE INDICES COMPUTED BY SAS 
TSI <42 OLIGOTROPHIC. 42-47 MESOTROPHIC. >47 EUTROPHIC 

085 STATION DATE CARLCHL TSICHL CARLSDD TSISDD 

1 21 NMEX LE01AA. LAGATUNA 920331 25 . 0470 OLIGOTRO 60. 0000 EUTRO 
2 21 NMEX ED01AB. WLMSSINK 920401 32. 4332 OLIGOTRO 54. 1 491 EUTRO 
3 21NMEX LE03AC. LANSALLK 9204 1 4  41 .9761 OLlGOTRO 77.3733 EUTRO 
4 21 NMEX LE04AD. MIDDLELK 920414 77. 3733 EUTRO 
5 21NMEX ED01AE. LAGUNUNO 920504 77. 3733 EUTRO 
6 21 NMEX ED02AF. LAG-WALD 920504 2B.7344 OLIGOTRO 77. 3733 EUTRO 
7 21NMEX ED03AG. LGQUATRO 920505 55 . 7913 EUTRO 60. 0000 EUTRO 
8 21 NMEX ED04AH . LAG-TRES 920505 45. 6853 MESOTRO 83. 2242 EUTRO 
9 21 NMEX M001 AIWMSALTLKE 920609 32. 2697 OLIGOTRO 6 6 . 2 1 62 EUTRO 

10 21 NMEX HA0 1 AJ . CHICOSAL 920826 85 . 9582 EUTRO 93 . 2263 EUTRO 

LIMITING 

P 
P 
P 
P 
P 
N 
P 
P 
P 

N l/OR P 

CARLTP TSITP 

80 . 593 EUTRO 
79. 073 EUTRO 
89.855 EUTRO 
7 1 .  967 EUTRO 
B3 . B 1 3  EUTRO 

1 02. 136 EUTRO 
1 03 . 228 EUTRO 

63. 220 EUTRO 
74. 377 EUTRO 
97. 37B EUTRO 



Fig.  1 1  Playa b iota x 100 vs m ajor ion s.  
Numbers o f  invertebrates relative to 
concentrations of selected major ions. 
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Fig. 1 2 Stiff diagrams: Four Lakes area. meq/liter 
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Fig. 1 3 Stiff diagrams: Four Lakes area. % meq/liter 
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Di amond=«.:» 

Fig. 1 4 Trilinear diagram: Four Lakes area. mg/I x 0 .1 
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Tab l e  1 5 .  

Lake 

Phytopl ankton col l ected from Lane Sal t Lake and M i dd l e  Lake , Lea County , 
New Mexi co, Apri l 1 4 ,  1 99 2 . 

Stat i on Date Taxon Count (%) 
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

Lane Sa l t  Lake LE03AC . LANSALLK 

M i d d l e  Lake LE04AD . M I DDLELK 

92/04/1 4 Dunal i e l l a  

Total 
Taxa R i ch ness 

Shannon - W i ener D i vers i ty 
Evenness 

9 2 /04/1 4 Pennal es 

Total 
Taxa R i chness 
Shannon - W i en e r  D i ve rs i ty 
Evenness 

3 ( 1 00 ) 

3 
1 
0 . 00 
0 . 00 

1 2  ( 1 00 ) 

1 2  
1 
0 . 00 
0 . 00 



Table 1 6a.  

QUALITATIVE DIATOM ANALYSIS OF LANE SALT LAKE. N . M . : 1 992 
Mai n  i n l et channel below Burro Pipel i ne near spri ngs. 

Mu l t i p l e  subst rate periphyton m i x .  

1 .  Amphora coffe i fo rmi s (Ag . ) Kutz.  
var .  coffe i fo rm i s  

2 .  Cymbel l a  mi nuta Hi l se ex. Rabh. 
var. mi nuta 

3 .  C .  m i nuta var. si l esi aca ( B l e i sch ex . Rabh . ) 
Rei m .  comb. nov . 

4 .  Denti cu l a  elegans var. ki ttoni ana (Grun . ) Del . 

5 .  Nav i cu l a graci l oi des A. Mayer 
var. grac i l oi des 

6. N. od i osa Wal l ace var.  odi osa 

7 .  N i tzsch i a  commun i s  Rabh. var. communi s  

8 .  N. i ntermed i a  Hantzsch var. i ntermed i a  

9 .  � pusi l l a  Kut z .  

1 0 .  t:!.  vermi cularis  ( Kutz . )  Grun . 

II CELLS 

9 

4 

8 

55 

9 

6 

27 

1 8  

48 

7 

1 1 .  Mastogl o i a  el l i pt i ca var. danse i i (Thwaites) Cl . 1 1  

1 2 .  Rhopa l od i a  muscu l us ( Kutz . )  O .  Mul l .  
var.  muscu lus 

SHANNON-WIENER INDEX OF DIVERSITY 

Total number of f i e l ds vi ewed for formal count = 20 
Total species per formal count = 1 2  
Total speci es i dent i fi ed = 1 8  

H = 3 . 1 1  
Hmax = 3 . 59 

Equ i tabi l i ty = 0 . 87 

5 7  

1 6  

Total = 2 1 8  



Table 1 6a. (Cont. ) 

QUALITATIVE DIATOM ANALYSIS OF LANE SALT LAKE. N . M. : 1 992 
Main inlet channel below Burro P i pel i ne near springs. 

Other d i atoms observed , but not included in formal count: 

A .  Nav i c u l a  scol i opl euroi des (Qu i nt . ) Hust. 

B. N i tzsch i a  denticula  Grun . 

C .  N i tzsch i a  d i ssipata ( Kutz )  Grun. 

D. 1'1..  pal e!l ( Kutz . )  W .  Sm. var .  palea 

E. N. t ri b l i onel l a  Hantzsch 

F. Rhopalod i a  gi bberu l a  ( Eh r . ) O .  Mul l .  var.  gi bberu l a  

5 8  



Table 1 6b.  

QUALITATIVE DIATOM ANALYSIS OF LANE SALT LAKE, N . M . : 1 992 
Surface sediment sample 115 ( 0  - 2cm depth) : 

1 .  Amphora coffei form i s  (Ag. ) Kutz . 
var. coffei form i s  

2 .  Prob. Cosci nodi scus sp. poss.  fothi i  
var. normani (Greg . )  V . H .  

3 .  Dent i cu l a  sp. prob. e l egans Kutz. 

4 .  Nav i c u l a  muti ca var. cohni i ( H i l se)  Grun. 

5 .  Prob. Nav i cu l a  tripunctata var. schi zonemoi des 
(V. H . ) Patr .  

6 .  Nav i cu l a  sp. #3 

7 .  N i tzschi a  communis  Rabenhorst 

8 .  N .  subcapi tel l ata Hustedt 

9 .  Rhopalod i a  muscu l us ( Kutz . )  o .  Mul l .  
var. muscul us 

SHANNON-WIENER INDEX OF DIVERSITY 

Total number of f i e l ds vi ewed for formal count = 205 
Total species per formal count = 9 
Total speci es i dent i f i ed = 9 

H = 2 . 89 
Hmax = 3 . 1 7  

Equ itabi l ity = 0 . 9 1  
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1 CELLS 

1 2  

1 

3 

5 

2 

3 

4 

5 

6 

Total = 41 



Table 1 7 .  1 99 2  PLAYA SURVEY MACROINVERTEBRATE ABUNDANCES 

Will iams S ink 9 2 0 4 0 1  ( re f .  ) 
2 6· station 

Artemia sal i na * 2 7 5  
H:y:drop:y:rus � , 
near c inearea 5 0  
Das:y:helea � 2 1  
Strat iom:y:s � 1 

2 4 0' stat i on 
Artemi a  sal ina 6 9  
H:y:drop:y:rus � , 
near c i nearea 2 6 8  
Das:y:helea � 1 1  

Middle Lake 9 2 0 4 1 4  ( re f . ) 
N side o f  i sland 

Artemi a  sal i na 3 8 9 0  
H:y:drop:y:rus � , 
near c i nearea 
Culic idae , prob . 
Aedes � 
Stratiom:y:s � 
Musc idae 

S .  shore 
Artemia sal i na 
H:y:drop:y:rus � , 
near c i nearea 

" Laguna Walden" 
S .  end 

Artemia sal ina 
H:y:drop:y:rus � , 
near c i nearea 
Nemotelus � 

Laguna Tres 
near Murchison 

none found 

1 

5 
1 
0 

3 5 0 7  

1 5  

9 2 0 5 0 4  ( re f . ) 

2 2 0 1  

3 4 3 6  
1 

9 2 0 5 0 5  
Nash # 3 
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Laguna Gatuna 9 2 0 3 3 1  
East Shore 

0 

0 
0 
0 

West shore 
4 

1 1  
0 

Lane Salt Lake 9 2 0 4 1 4  
inlet channel 

o 

5 4 1  

0 
0 
6 

"- mi . N .  o f  S .  end z 
0 

0 

Laguna Uno 9 2 0 5 0 4  
W .  end 

0 

0 
0 

Laguna Quatro 9 2 0 5 0 5  
W .  end 

none found 



Table 1 8 a .  Results of adult Artemia salina 48 hr acute toxicity 
tests ( 1 00% test and control water ) .  

Test S i te % Survival Control s ite % Surv ival 

Laguna Gatuna 0* W i l l iams S ink 9 7 . 8  

Lane Salt Lake 0* M i ddle Lake 1 00 . 0  

Burro Pipel ine e f f l . 0* M iddle Lake 1 0 0 . 0  

Laguna Uno 0 Laguna Walden 96 . 0  

Laguna Tres 0* Laguna Walden 96 . 0  

Laguna Quatro 0 Laguna Walden 96 . 0  

* 100% mortality/immobility after 24 hrs. 

Table 18b . Results of larval Hydropyrus � 48 hr acute toxicity 
tests ( 100% test and control sediment ) .  

Test Site % Survival Control S ite % Survival 

Laguna Gatuna 5 61 W i l l iams S ink 80 

Lane Salt Lake
! 

No sediment toxicity tests were conducted 

Laguna Uno 3 61 Laguna Walden 96 

Laguna Tres 5 81 Laguna Walden 9 6  

Laguna Quatro 1 21 Laguna Walden 9 6  

Survival = individual l arvae that were not dead o r  immobile . 

! 
Too few Hydropyrus larvae were collected from M iddle Lake for 
comparative toxicity test ing . 

6 1  



Table 1 8c .  Migratory bi rd spec i es from Middle Lake, Lea County, New Mex i co ,  
Apri l 1 5 ,  1 992. 

Species 

Ameri can avocet 
Ki l l deer 

Number 

1 1  
2 

Total 1 3  

Activity 

Feedi ng 
Feed i ng 

Table 1 8d .  Migratory bi rd species from Lane Salt Lake , Lea County, New Mex i co ,  
Apri l 1 3 ,  1 992. 

Species 

Ameri can shoveler/ 
teal spec i es/di vers 

American coot 
Ameri can avocet 
Yel lowl egs 
Buffl ehead 
Least sandpi per 
B l ue-wi nged teal 
Snowy pl over 
Ki l ldeer 

Total 

Number 

333 
4 

1 1  
6 
2 

80 
1 9  
1 4  

2 

47 1 

Activity 

Loaf i ng 
Loaf i ng 
Feed i ng' 

Feedi ng
' 

Feed i ng
' 

Feed i ng
' 

Feed i ng
' 

Feedi ng
' 

Feedi ng
' 

*Bi rds encountered i n  area below Burro P i pe l i ne faci l ity outfal l .  
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WATER QUALITY SURVEY OF MIDDLE LAKE IN LEA COUNTY, NEW MEXICO 
APRIL 1 4 ,  1 992 

INTRODUCTION 

During 1 992 the Surve i l l ance and Standards Section conducted a water qual i ty 
assessment of Middle Lake i n  Lea County, New Mexi co (Fig .  1 5 ) .  The field team 
visited the pl aya on Apri l 1 4 ,  1 992 . 

Middle Lake i s  l ocated i n  southeastern New Mexi co approximatel y  1 2  mi les 
northwest of Tatum, New Mexico .  Its l ocation is known as the Four Lakes Area 
as three other pl aya bas i ns ,  North Lake , East Lake and House Lake are i n  close 
proximity to each other.  Middle Lake has a 1 6  hectare (40 acre) surface area 
at an elevation of 1 , 256 meters ( 4 , 1 20 ft) above mean sea level . The bas i n  
formati on appears to be from the d i ssolution and col l apse of underlying 
materials as wel l as eol i an processes , both considered primary factors in the 
creation of playa basi ns (Osterkamp and Wood 1 987 ) .  The basin i s  l ocated i n  
the arid Western H i gh Plai ns ecoregion with mean annual precipi tat i on of 37 . 8  
cm/yr ( 1 4 . 9  i n/yr) and a mean annual water deficit of about 78 . 5  cm/yr ( 30 . 9  
i n/yr) (Gab i n  and Lesperance 1 977 ) . We fol l owed the procedure of Ni cholson and 
C1 ebsch ( 1 961 ) to derive these estimated val ues by averagi ng 37 . 5  years of 
data from four weather stations i n  the vicinity of the study area. The 
stati ons used for the estimati ons were Tatum, Crossroads , Pep A and El ida.  

Soi l s  associ ated with Middle Lake are of the Arch-Drake association , Portales 
and Gomez f i ne sandy 1 0ams and Reeves l oam types. The Arch-Drake association 
consists most l y  of Arch l oam and Drake l oamy fine sand , which i s  general l y  
found as concave benches al ong pl aya l akes. Soi l l oss through wi nd and water 
erosion i s  a severe hazard when pl ant cover i s  removed. The Portal es and 
Gomez f i ne sandy 1 0ams are wel l drai ned , but severely susceptible to w i nd 
erosi on .  The Reeves l oam i s  typical l y  found i n  smooth concave areas near 
l arge pl aya l akes . This soi l  i s  suscepti ble to moderate water and wind 
erosion (So i l  Conservation Service 1974 ) .  

Playa bas i ns i n  the region of Middle Lake are normal l y  ephemeral though 
excepti ons occur. One such exception i s  Lane Salt Lake, a l arge d isso l ution 
bas i n  l ocated about 1 7  km ( 10 mi l es) northwest of Middle Lake. Lane Salt Lake 
i s  currentl y a perennial water body because i t  has received produced water 
from a bri ne di sposal faci l ity associated with oi l extraction activities 
during a period of more than 25 years. 

Midd l e  Lake was chosen as a reference l ake because it is relative l y  
undisturbed , i s  not known to have received poi nt-source di scharges , i s  i n  a 
simi l ar geologic setti ng and i s  close to Lane Salt Lake. Though cattle owned 
by the Four Lakes Ranch are grazed on the State l ands surrounding Middle Lake , 
the cattl e  are apparentl y  rotated often, as i ndi cated by the thickl y grassed 
pasture surroundi ng the playa. 

Water Qual i ty standards 

Water qual i ty standards for Middle Lake are set forth i n  section 1 -102 of the 
New Mexi co water qual ity standards (NMWQCC 1 991 ) .  Water qual ity standards 
specific to pl aya l akes have not been adopted . The pri nc·i pa1 objective of 
studyi ng the di verse pl aya l akes of New Mexico i s  to develop numeri c and 

6 3  
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narrative water qual ity standards that wi l l  support and protect the attai nable 
uses of these waters of the State. 

Methods 

Water qual i ty sampl i ng methods were i n  accordance with the "New Mexi co Clean 
lakes Program: lake Water Qual i ty Assessment for FY 92-93" (NMED 1 992) and the 
"Qual ity Assurance Project Plan for Water Qual ity Management Programs" (NMED 
1 992 ) .  

Water Qua l i ty Asses..ant 

Water qual i ty data for pl aya l ake stati on lE04AD. MIDDlElK are avai lable on 
STORET and can be retrieved using the selector A=2 1 NMEX and restrictor 
IS=92351 0 .  Parametric coverage , water qua l i ty and bio l ogi cal data are 
provided i n  tables 1 9  through 24. 

The i nvesti gators computed li kens' ( 1 975)  phytoplankton community composition 
i ndex and Carlson ' s  ( 1 977)  chlorophyl l � ,  total phosphorus and Secchi disk 
depth indices (Table 20) .  These trophi c  state i ndices were eval uated for 
thei r appl i cab i l i ty i n  compari sons between the hypersal i ne pl aya l akes under 
i nvesti gation .  The i nvesti gators concl uded that these i nd i ces have no 
appl i cabi l ity or useful ness i n  compari sons between hypersal i ne l akes . 
Further, si nce these trophi c  state i ndices were devel oped usi ng data from 
temperate freshwater l akes, they were not expected to be useful i n  compari sons 
between hypersal i ne l akes. 

Val ues for union i zed ammoni a  are presented here as an expression of the 
relationship between total ammoni a ,  pH and temperature. It i s  estimated that 
al gori thms i ncorporati ng ionic strength and total al kal i ni ty i n  addition to 
the above wou ld yield results of approximately one-hal f  the concentrations 
gi ven here (Emerson et al , 1 97 5 .  B.  Zander, EPA Region 8 ,  pers. comm. ) .  

Review of the EPA ' s  gui dance l i terature for both fresh and sal twater ammon i a  
criteri a shows that whi l e  ammoni a  toxicity i ncreases with both temperature and 
pH , a decrease i n  toxicity occurs with i ncreas i ng sal i nity. The EPA did  not 
publ i sh criteria for un-ioni zed ammonia i n  sal i ne envi ronments beyond thi rty 
parts per thousand , whi l e  sal i nity levels  i n  the hypersal i ne pl ayas studied i n  
1 992 ranged from 1 40 to 390 parts per thousand . Further,  the accuracy of the 
method used to cal cu l ate the un-ioni zed fracti on of total ammoni a  i s  
questionable when used i n  conditions of high i oni c strength.  In l i ght of the 
above , i t  i s  worthy of note that the l ake with the hi ghest cal cu l ated un­
ionized ammoni a  l evel (Middle lake) among the hypersal i ne systems studi ed 
during 1 992 , also supported the second hi ghest benthi c standing crop ( 3897/m2 ) 
and greatest number of taxa (4) of al l these l akes . 

Total di ssolved sol ids of 1 88 , 950 mg/l , and sod i um  and chloride i on 
concentrati ons of 5 1 , 880 and 84, 500 mg/l , respectivel y ,  pl ace Middle lake i n  a 
hypersal i ne classifi cation. Sul fate concentration was al so high with a value 
of 46 , 500 mg/l . We compared the i on concentrations of Middle lake , the 
reference playa , with those of lane Sal t  lake , the pl aya bas i n  which has 
received produced water di scharge for 25 years . Fi gure 1 6  shows i on 
compari sons between those survey pl ayas receiving or hav i ng received some type 
of di scharge and pl ayas treated as reference playas. lane Salt lake has a 
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total d i ssol ved sol i ds concentration almost twice that of Middle Lake with 
sodi um and chloride concentrati ons approaching three times that of the 
reference playa. Figures 16 through 19 give a graphical compari son of Middle 
Lake and Lane Salt Lake. 

Total and di ssolved metal anal yses of water and sediments showed no l evels of 
concern , though strontium and magnesium concentrations were not i ceabl y h i gh .  
Radiochemical anal yses of water and sedi ment for radi um 226, 228 and potass i um 
40 were less than the standards appl i cable to l ivestock and wi l d l i fe wate r i ng .  
Analyses for aromat i c  and halogenated purgeables were performed. Results of 
this scan yielded no detectable concentrations of the 62 syntheti c  organic 
compounds anal yzed for. 

Biolog i cal anal yses of phytoplankton , d i atoms and macroi nvertebrates were 
performed on Middle Lake. Pl anktoni c  al gae were scarce i n  the sampl e  
col l ected and resulted i n  only 1 2  d i atom frustules of the order Pennal es 
(Table 2 1 ) .  In contrast , benthi c  d i atom sampl e  composi tes were col lected and 
anal yzed (Table 22 ) .  Seven speci es total i ng 209 i ndividuals were observed i n  
1 5  microscope fields. One additional genus was observed during an i nformal 
scan of the herbarium sl i de .  We found it d i fficult to compare Midd l e  Lake ' s  
diatom community with that of Lane Sal t Lake because the l atter l acked 
sUitabl e  substrate i n  the mai n body of the p l aya. 

A sedi ment sample,  however ,  was col lected i n  Lane Salt Lake usi ng a Lexan 
pi ston corer i nsert fitted with an eggshel l core catcher to hold the sedi ment 
i n  place. Though deeper sect i ons of this core l acked d i atom frustules , 
probabl y  because of dissol ution of the frustules (Rushforth pers. comm. ) ,  the 
uppermost section yielded 41 frustules representi ng n i ne speci es counted i n  
205 microscope fields. Anal yses were also performed on peri phyton scrapes 
from a channel which drai ns rel ative l y  fresh spring water di rect l y  below the 
bri ne di sposal faci l ity. We are uncertain what contri bution this area has 
made to the di atom community of the core sample,  but we do assume that d i atom 
frustules are di spersed throughout the l ake by wind .  Thus we f i nd that i t  i s  
difficult to make compari sons between Midd l e  Lake and Lane Salt Lake d i atom 
communities .  

Macroinvertebrate popul at i ons were domi nated by Artemia sal i na (brine shrimp) 
throughout Middle Lake. Ephvdra sal i na (bri ne fly)  was also common with 
Cul i cidae prob. Aedes sp. (mosquitoes) found i n  lesser amounts . Two 1 5  ft2 

sections of the l ake bed were sampled using a one-foot wide "0" net . Captured 
organi sms were preserved i n  70% ethanol and l ater sorted to the lowest 
practi cabl e  taxonomic l eve l . Table 23 provi des the macroi nvertebrate results 
and i nterpretation of data. 

We found important di fferences between Middle Lake and Lane Salt Lake. As 
shown previousl y ,  Lane Sal t  Lake has twice the di ssol ved sol ids concentration 
as Middle Lake. Radi um concentrati ons are far l ower than i n  Lane Sal t Lake , 
which recei ves produced waters from o i l  and gas extracti on activities .  
Phytopl ankton , benthic al gae, and macroi nvertebrate species ri chness and 
standi ng crops were dramat i cal l y  l ower i n  the mai n  body of Lane Sal t  Lake. 
Although ducks and shorebi rds i n  both pl aya bas i ns were observed (Tables 24c-
24d ) , only Lane Salt Lake reportedl y  yielded dead bi rds (Tom Lane, USFWS 
pers. comm. ) .  The di scovery of dead bi rds on some of the pl ayas of this area 
has l ed to concern by federal and state agencies as wel l as i ndustry and the 
general publ i c .  
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Tabl. 19. Wata� qual i ty data 'for Mi ddl. Lake" 1992. 

lE04AD.MIDDlElK lE04ADMIDllK MIDDlElAKE 
33 22 27.0  103 29 5 9 . 0  4 
MIDDLE lAKE SHORE STATION- W SIDE -S OF INLET 
35025 NEW MEXICO lEA 
WESTERN GULF 1 20800 
PECOS RIVER ITVPA/AMBNT/lAKE/BIO/PlAVA 
21NMEX 920718 1 2080001 
0000 METERS DEPTH 1258 METERS ELEVATION 

SMK 00010 00400 00095 00300 82205 004BO 00031 82079 00608 00812 
DATE TIME OR WATER PH CNDUCTVV DO SPECIFIC SAlINITV INCDT IT TURBIDTV NH3+NH4- UH-IONZD 
FROM OF DEPTH TEMP AT 25C GRAVITV REMHING lAB N DISS NH3-N 

TO DAV MEDIUM (M) CENT SU MICROMHO MG/l GM/l PPTH PERCENT NTU MG/l MG/l 

92/04/14 1 430 WATER 0 23 . 5  239475J 3 . 3  1 5S . 0J 100 . 0  . 40J 
92/04/14 1 430 VERT 0 8 . 45 1 . 1 3J 4 . 2  . 950 

SMK 00078 00079 00204 00410 00440 00530 70300 00600 00805 00053 
DATE TIME OR TRANSP COLOR DEPTH-M T ALK HC03 ION RESIDUE RESIDUE TOTAL N ORG N SURFACE 

0) FROM OF DEPTH SECCHI FORl-UlE 1X lIGHT CAC03 HC03 TOT NFlT DISS-180 N N AREA 
""" TO DAV MEDIUM (M)  METERS SCALE REMAINS MG/l MG/l MG/l C MG/l MG/l MOIL ACRES 

2104/14 1430 VERT 0 .30l 3 . 3l 271 252 323 188950 1 4 . 54C 1 1 .  420C 40 

SMK 00610 00825 00830 00631 00840 00685 00868 00871 00900 00915 
DATE TIME OR NH3+NH4- TOT KJEl N02&N03 N02&N03 T INORG. PHOS-TOT PHOS-DIS PHOS-DIS TOT HARD CALCIUM 
FROM OF DEPTH N TOTAL N N-TOTAl N-DISS NITROGEN ORTHO CAC03 CA,OIS! 

TO DAV MEDIUM (M) MG/l MG/l MG/l MG/l MOIL N MG/l P MG/l P MOIL P MG/l MG/l 

92/04/1 4  1 430 VERT 0 3 . 080 1 4 . 500 . 04 . 04K 3 . 1 2C . 1 10  2 . 830 1 . 190 28530J 599 . 0  

SMK 00925 00930 00935 00940 00945 71870 32210 3221 1 32212 32214 
DATE TIME OR MGNSIUM SODIUM PTSSIUM CHLORIDE SULFATE BROMIDE CHlRPHVl CHlRPHVl CHlRPHVl CHlRPHVl 
FROM OF DEPTH MG,DISS NA.DISS K ,DISS TOTAL S04-TOT BR A A UG/l B C 

TO DAV MEDIUM (M) MOIL MG/l MG/l MG/l MG/l MG/l UG/l CORRECTD UG/l UG/l 

92/04/ 1 4  1 430 VERT 0 6080 . 0  51880.00 4800.00 84500 48500 35 . 50 HVPERSAlINE INTERFERENCE 
PREVENTED ANAlVSIS 

SMK 81 552 78124 81 555 73085 32101 32104 8 1 595 77342 77350 77353 
DATE TIME OR ACETONE BENZENE BROMO ClBRMETH DIClBRMT BROMOFRM MTH ETH N-BUTl8Z SEC-BUTS T-BUTlBZ 
FROM OF DEPTH HOM VOL BENZENE TOTAL WHl-WTR KETONE TOTAL TOTAL TOTAL 

TO DAY MEDIUM (M) TOT UG/l UG/l TOT UG/l WTR UG/l TOTUG/l UG/l TOT UG/l UG/l UG/l UG/l 

92/04/14 1 430 VERT 0 250. 000K 50. 00K 50.000K 5 0 . 0K 50.0K 5 0 . 0K 250. 000K 50. 000K 50. 000K 50. 000K 
REMARK CODES : C = calculated value. k = actual va 1ua ill 111&8 than va'", shown, J = aatt_ted value, • = NQ STANDARD VIOLATION 



Table 1 9 .  cant. 

LE04AD.MIDDLELK LE04ADMIDLLK MIDDLELAKE 
33 22 27.0  103 29 59 . 0  4 
MIDDLE LAKE SHORE STATION- W SIDE -S OF INLET 
35025 NEW MEXICO LEA 
WESTERN GULF 1 20800 
PECOS RIVER /TYPA/AMBNT/LAKE/BIO/PLAYA 
21 NMEX 920718 1 2080001 
0000 METERS DEPTH 1 256 METERS ELEVATION 

25G WEST 

SMK 46491 32102 34301 32106 38680 77277 82625 32105 30203 77596 
DATE TIME OR MT8E CARBNTET CHLOROBE CHLRFORM CHLOROTO P-CLTOLU DIBRCLRO CLDIBRMT ETHAN 1 2  DBRMETHA 
FROM OF DEPTH WATER NZENE LUENEWTR TOTAL PRPN TOT WTR .WHL TOTAL 

TO DAY MEDIUM (M)  TOT UG/L TOTUG/L TOTWUG/L TOTUG/L TOT UG/L UG/L REC UG/L TOTUG/L REC UG/L UG/L 

92104/1 4  1 430 VERT 0 250.00K 50.0K 50. 000K 50.0K 50. 000K 50. 000K 50.0K 50 . 0K 50K 5 0 . 000K 

SMK 34536 34587 34572 34868 34496 34531 34501 77093 34548 34541 
DATE TIME OR 1 2DICHLO 13DICHLO 1 4DICHLO DICHLORO l lDICHLO 1 2DICHLO l l DICHLO C-1 , 2DCE 1 2DICHLO 1 2DICHLO 

Ql FROM OF DEPTH ROBENZEN ROBENZEN ROBENZEN DIFLUORO ROETHANE ROETHANE ROETHYLE TOTAL ROETHENE ROPROPAN CO TO DAY MEDIUM (101) TOTWUG/L DISSUG/L DISSUG/L TOTWUG/L TOTWUG/L TOTWUG/L TOTWUG/L UG/L TOTWUG/L TOTWUG/L 

92/04/14 1 430 VERT 0 50. 000K 50 . 000K 50. 000K 50. 000K 50. 000K 50. 000K 50. 000K 50. 000K 50. 000K 5 0 . 000K 

SMK 77173 77170 77168 34704 34699 34371 34391 77223 30341 34423 
DATE TIME OR 1 .3DCLPR 2 . 2DCLPR 1 . 1 DCLPR C1 .3-DCP T1 . 3-DCP ETHYL8EN HEXACHLO IPROPBNZ BNZIMTHL METHYLEN 
FROM OF DEPTH TOTAL TOTAL TOTAL TOT WAT TOT WAT ZENE ROBUTADI TOTAL RECOVER ECHLORID 

TO DAY MEDIUM (M) UG/L UG/L UG/L UG/L UG/L TOTWUG/L TOTWUG/L UG/L WTR UG/L TOTWUG/L 

92104/14 1 430 VERT 0 50. 000K 50. 000K 50. 000K 50. 000K 50 . 000K 50. 000K 50. 000K 50. 000K 50.00K 50. 000K 

SMK 77418 77416 34898 77224 77128 77562 34516 34475 
DATE TIME OR lMNAPTHA 2MNAPTHA NAPTHALE N-PRPBNZ STYRENE 1 1 1 2TCLE 1 1 22TETR TETRACHL 
FROM OF DEPTH TOTAL TOTAL NE T TOTAL TOTAL TOTAL ACHLOROE OROETHYL 

TO DAY MEDIUM (101) UG/L UG/L OTWUG/L UG/L UG/L UG/L TOTWUG/L TOTWUG/L 

92104/14 1 430 VERT 0 50. 000K 50. 000K 50. 000K 50. 000K 50. 000K 50. 000K 50. 000K 50. 000K 

SMK 81807 78131 77613 34551 34506 345 1 1  39180 34488 77443 77222 
DATE TIME OR TETRAHYD TOLUENE 1 23TCLBZ 1 24TRICH l l 1TRICH 1 1 2TRICH TRICHLOR TRICHLOR 1 , 2 .3TCP 1 ,2 , 4TMB 
FROM OF DEPTH FURAN WHL HOH TOTAL LOROBENZ LOROETHA LOROETHA ETHYLENE OFLUOROM TOTAL TOTAL 

TO DAY MEDIUM (101) TOT UG/L VOLUG/L UG/L TOTWUG/L TOTWUG/L TOTWUG/L TOT UG/L TOTWUG/L UG/L UG/L 

92/04/1 4  1 430 VERT 0 250. 000K 50.00K 50 .000K 5 0 . 000K 5 0 . 000K SO .OOOK 50 .000K 50 .000K 5 0 . 000K 5 0 . 000K 
REMARK CODES: C = calculated value. K = actual value ;8 1_ than value shown. J = est;_tad value, • = IIQ STMOARD VIOLATION 



Tabl. 1 9 ,  cont. 

LE04AD.MIDDLELK LE04ADMIDLLK MIDDLELAKE 
33 22 27.0 103 29 5 9 . 0  4 
MIDDLE LAKE SHORE STATION- W SIDE -S OF INLET 
35025 NEW MEXICO LEA 
WESTERN GULF 1 20800 
PECOS RIVER /TVPA/AM8NT/LAKE/8IO/PLAVA 
21NMEX 920718 12080001 
0000 METERS DEPTH 1258 METERS ELEVATION 

25G WEST 

SMK 77226 39175 77135 85795 
DATE TIME OR 1 .3 , 5TMB VINVLCHL O-XVLENE XVLENE 
FROM OF DEPTH TOTAL ORIDE TOTAL Map WTR 

TO DAV MEDIUM (M) UG/L TOT UO/L UG/L WHL UG/L 

92/04/14 1 430 VERT 0 50. 000K 50. 000K 50. 000K 50. 00K 

SMK 09501 09502 1 1 501 1 1 502 1 1 503 1 1 504 75038 75037 09507 09508 
DATE TIME OR RA-226 RA-226 RA-228 RA-228 RA-226 + RA-226 + K-40 K-40 RA-228 RA-228 

CD FROM OF DEPTH TOTAL ERROR TOTAL ERROR RA-228 228 ERR TOTAL ERROR SEDIMENT SED-ERR 
CD TO DAV MEDIUM (M) PC/L PC/L PC/L PC/L PC/L PC/L PC/L PC/L PC/G PC/G 

92/04/14 1 430 VERT 0 . 4J . 3J 1 1 .  OJ 7 . 0J 1 1 . 4J 7 . 0J 3490.00 250.00 1 . 2J . 2J 

SMK 75977 75948 22300 22301 0 1 1 00 01 085 01090 71900 01 1 47 
DATE TIME OR RA 228 RA228SUS K-40 K-40 TIN VANADIUM ZINC MERCURV SELENIUM 
FROM OF DEPTH DRV WT 1 SIGMA SEDIMENT SED-ERR SN .DISS V ,  DISS 2N,DISS HO ,TOTAL SE ,TOTAL 

TO DAV MEDIUM (M)  SED PC/G SED PC/O PCI/O PCI/G UG/L UG/L UG/L UO/L UG/L 

92/04/14 1 430 VERT 0 2 . 0J . 80J 6 . 400 1 . 600 lOOK lOOK lOOK . 5 K  500K 

SMK 0 1 1 06 01 000 01010 01020 01025 82036 82037 0 1 030 01035 01040 
DATE TIME OR ALUMINUM ARSENIC BERVLIUM BORON CADMIUM CALCIUM NO CHROMIUM COBALT COPPER 
FROM OF DEPTH AL. DISS AS.DISS BE ,DISS 8 . DISS CD .DISS DISS CA DISS MO CR,DISS CO.DISS CU ,OISS 

TO DAV MEDIUM (M) UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UQ/L UG/L 

92/04/14 1 430 VERT 0 lOOK 50K 100. 00K 18000 10K 550000 8530000 50K 50K lOOK 

SMK 01 048 01049 01058 71890 01060 01085 01 1 45 0 1 1 40 01075 01 080 
DATE TIME OR IRON LEAD MANGNESE MERCURV MOLV NICKEL SELENIUM SILICON SILVER STRONTUM 
FROM OF DEPTH F E , DI!S PB ,DIS! MN ,DISS HG,OIS! MO,OI!S NI ,DISS SE ,DISS S I ,DISS AG,DI!! SR,DISS 

TO DAY MEDIUM (M)  UG/L UG/L UG/L UG/L UG/L UG/L UG/L UO/L UG/L UG/L 

92/04/14 1 430 VERT 0 lOOK 130 5 0 . 0K . 5K 200 lOOK 2000K lOOK 100.0K 31000 
REMARK CODES: C = calculated value, K = actual value is 1888 than value shown, J = eati_ted value, • = WQ STAHDARD VIOLATION 
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Table 1 9 .  cant. 

LE04AD.MIDDLELK LE04ADMIDLLK MIDDLE LAKE 
33 22 27 . 0  1 03 29 5 9 . 0  4 
MIDDLE LAKE SHORE STATION- W SIDE -S OF INLET 
35025 NEW MEXICO LEA 
WESTERN GULF 1 20800 
PECOS RIVER 
21NMEX 920718 1 2080001 
0000 METERS DEPTH 1 256 METERS ELEVATION 

SMK 0 1 1 08 
DATE TIME OR AL MUD 
FROM OF DEPTH DRY WGT 

TO DAY MEDIUM (M) MG/KG-AL 

92/04/ 1 4  1 430 WATER 0 9630.00 

SMK 00924 
DATE TIME OR MG MUD 
FROM OF DEPTH DRY WGT 

TO DAY MEDIUM (M) MG/KG-MG 

92/04/14 1 430 WATER 0 1 6340 . 00 

SMK 71921 
DATE TIME OR MERCURY 
FROM OF DEPTH SEDMG/KG 

TO DAY MEDIUM (M) DRY WGT 

92/04/ 14 1 430 WATER 0 . 4K 

25G 

01 008 
SA MUD 

DRY WGT 
MG/KG-SA 

8 0 . 00 

01053 
MN MUD 

DRY WGT 
MG/KG-MN 

1 21 . 00 

0 1 1 48 
SELENIUM 

SEDMG/KG 
DRY WGT 

. 34K 

/TYPA/AM8NT/LAKE/8IO/PLAYA 

WEST 

01013 01 023 01028 00917 01029 01038 01 043 0 1 1 70 
SERYLIUM S MUD CD MUD CA MUD CHROMIUM CO MUD COPPER FE MUD 
SEDMG/KG DRY WGT DRY WGT DRY WGT SEDMG/KG DRY WGT SEDMG/KG DRY WGT 

DRY WGT MG/KG-S MG/KG-CD MG/KG-CA DRY WGT MG/KG-CO DRY WGT MG/KG-FE 

6 . 70K 56 . 00 . 01K 80700. 00 1 3 . 00 3 . 40K 6. 70K 6590.00 

01 063 01 068 0 1 1 44 01078 01083 01 1 03 01088 01 093 
MO MUD NICKEL SI MUD SILVER SR MUD TIN MUD V MUD ZINC 

DRY WGT SEDMG/KG DRY WGT SEDMG/KG DRY WGT DRY WGT DRY WGT SEDMG/KG 
MG/KG-MO DRY WGT MG/KG-SI DRY WGT MG/KG-SR MG/KG-SN MG/KG-V DRY WGT 

6. 70K 6. 70K 857 . 00 6 . 70K 830.00 6 . 70K 48 . 00 24 . 00 

REMARK CODES: C = calculated value. K = actual value is less than value shown, J = esti .. ted value. * = WQ STANDARD VIOLATION 
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Table 20a Li.;ting nutrient and Carlson Trophic State indices � by SAS. 

LIMITING NUTRIENT FOR PLAYA LAKES . CALCULATED BY SAS 
TN/TP > 17 IHDICATES P-LIMITATION 

TN/TP 10 - 1 7  IHDICATES H AND/OR P LIMITATION 
TN/TP < 10 IHDICATES H-LIMITATION 

OBS STATION DATE TN TP RATIO 

1 21NMEX LE01AA. LAGATUNA 31MAR92 1 0 9 . 30 0 . 20 546. 500 
2 21 NMEX Eo01AB. WLMSSINK 01APR92 4 . 33 0 . 1 B  24. 056 
3 21 NMEX LE03AC. LANSALLK 1 4APR92 1 7  . 85 0 . 38 46. 974 
4 21HMEX LE04AD.MIDDLELK 1 4APR92 1 4 . 54 0 . 1 1  1 32 . 182 
5 21NMEX Eo01 AE . LAGUNUNO 04MAV92 40.65 0 . 25 1 62 . 600 
6 21 NMEX Eo02AF. LAG-WALo 04MAV92 1 . 67 0 . 89 1 . 876 
7 21 NMEX Eo03AG. LGQUATRO 05MAV92 23. 39 0 . 96 24.365 
6 21NMEX Eo04AH . LAG-TRES 05MAV92 1 9 . 1 4  0 . 06 3 1 9 . 000 
9 21 NMEX M001 AIWMSALTLKE 09JUN92 3 . 53 0 . 1 3  27. 1 54 

1 0  21NMEX HA01AJ. CHICOSAL 26AUG92 7 . 40 0 . 64 1 1 .  562 

CARLSON TROPHIC STATE INDICES COMPUTED BY SAS 
TSI <42 OLIGOTROPHIC. 42-47 MESOTROPHIC. >47 EUTROPHIC 

OBS STATION DATE CARLCHL TSICHL CARLSDD TSISDD 

1 2 1 NMEX LE01AA. LAGATUNA 920331 25. 0470 OLIGOTRO 60. 0000 EUTRO 
2 21 NMEX Eo01A8. WLMSSINK 920401 32. 4332 OLIGOTRO 54. 1 491 EUTRO 
3 21 NMEX LE03AC. LANSALLK 92041 4  41 . 9761 OLIGOTRO 77. 3733 EUTRO 
4 21H11EX LE04AD.MIDDLELK 920414 77. 3733 EUTRO 
5 21 NMEX Eo01AE. LAGUNUNO 920504 77 . 3733 EUTRO 
6 21NMEX Eo02AF. LAG-WALo 920504 28. 7344 OLIGOTRO 77. 3733 EUTRO 
7 21 NMEX Eo03AG. LGQUATRO 920505 5 5 . 7 9 1 3  EUTRO 60. 0000 EUTRO 
8 21 NMEX Eo04AH . LAG-TRES 920505 45. 6853 MESOTRO 83 . 2242 EUTRO 
9 21NMEX M001 AIWMSALTLKE 920609 32. 2697 OLIGOTRO 66 . 21 62 EUTRO 

1 0  21 NMEX HA01AJ . CHICOSAL 920826 85. 9582 EUTRO 93 . 2263 EUTRO 

LIMITING 

P 
P 
P 
P 
P 
N 
P 
P 
P 

N &lOR P 

CARLTP TSITP 

80. 593 EUTRO 
7 9 . 073 EUTRO 
89 . 855 EUTRO 
71 . 987 EUTRO 
83 . 8 1 3  EUTRO 

1 02. 136 EUTRO 
103. 228 EUTRO 

63. 220 EUTRO 
74. 377 EUTRO 
97. 378 EUTRO 



Fig. 1 6 .  P l aya biota x 100 vs m a j o r  i o n s .  
Number. o f  invertebrate. relative to 
concentrations of selected major ions. 
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Fig. 1 7 Stiff diagrams: Four Lakes area meq/I 
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Fig. 1 8 stiff diagrams: Four Lakes area % meq/I 
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Fig. 1 9 .  Piper Trilinear diagram: Four Lakes area mg/I x 0 . 1 
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Tab l e  2 1 . 

Lake 

Phytopl ankton col l ected from Lane Sal t Lake and M i d d l e  Lake , Lea County , New 
Mex i co ,  Apri l 1 4 ,  1 99 2 .  

stat i on Date Taxon Count (%) 
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

Lane Sa l t  Lake LE03AC . LANSAL L K  

M i dd l e  Lake LE04AD . MI DDLELK 

9 2 /04/1 4 Duna 1 i e l l a 

Total 
Taxa R i chness 
Shannon - W i ene r ' D i versi ty 
Evenness 

9 2 /04/1 4 Pennal es 

Total 
Taxa R i chness 
Shannon - W i ener D i vers i ty 
Evenness 

3 ( 1 00 )  

3 
1 
0 . 00 
0 . 00 

1 2  ( 1 00 )  

1 2  
1 
0 . 00 
0 . 00 



T ab l e  22 . 

QUALITATIVE DIATOM ANALYSIS OF MIDDLE LAKE. N . M . : 1 992 
Multiple substrate peri phyton scrapes: 

• CELLS 

1 .  Amphora acut i uscu l a  Kutz. var.  acut i uscu l a  5 

2 .  �.  coffe i fo rm i s  (Ag . ) Kutz . var.  coffe i fo rm i s  8 

3 .  Nav i cu l a grac i l o i des A.  Mayer var. graci l oi des 5 

4 .  N. l at i ss i ma Greg . var. l at i ss i ma 6 

5 .  N. t r i punctata (O . F . Mu l l . )  Bory var. t r i punctata 1 2  

6 .  N i tzschi a  communis  Rabenhorst . 1 7 0  

7 .  N.  palea var. debi l i s  ( Kutz . )  Grun. 3 

Total = 209 

SHANNON-WIENER INDEX OF DIVERSITY 

Total number of f i e l ds v i ewed for formal count = 1 5  
Total spec i es per formal count = 7 
Total species i dent i f i ed = 8 

H = 1 .  1 5  
Hmax = 2 . 8 1  

Equi tab i l i ty = 0 . 41 

Other d i atoms observed , but not i nc l uded i n  formal count: 

A. Rhopa l od i a  muscul us (Kutz . )  o .  Mul l .  var.  muscu l us 
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Table 2 3 . 1 9 9 2  PLAYA SURVEY MACRO INVERTEBRATE ABUNDANCES . 

W i l l i ams S ink 9 2 0 4 0 1  ( re f . ) 
2 60 station 

Laguna Gatuna 9 2 0 3 3 1  
East Shore 

Artemia sal ina I Hydropyrus � ,  
near c i nearea 
Dasyhelea � 
Stratiomys � 

2 4 00 station 
Artemia sal ina 
Hydropyrus � , 
near c inearea 
Dasyhe lea � 

2 7 5  

5 0  
2 1  

1 

6 9  

2 6 8  
1 1  

West shore 

o 

o 
o 
o 

4 

1 1  
o 

Middle Lake 9 2 0 4 1 4  ( re f . ) Lane Salt Lake 9 2 0 4 1 4  
inlet channel N s ide of i sland 

Artemia sal i na 3 8 9 0  o 
Hydropyru s  � ,  
near c i nearea 
Cul i c idae , prob . 
Aedes � 
Stratiomys � 
Musc idae 

S .  shore 
Artemia sal i na 
Hydropyrus � , 
near c i nearea 

It Laguna Walden!! 
S .  end 

Artemia sal ina 
Hydropyru s  � ,  
near c i nearea 
Nemotelus � 

Laguna Tres 
near Murch i son 

none found 

1 5 4 1  

5 0 
1 0 
o 6 

t mi . N .  o f  S .  end 
3 5 0 7  0 

1 5  o 

9 2 0 5 0 4  ( re f . ) Laguna Uno 9 2 0 50 4  
W .  end 

2 2 0 1  0 

3 4 3 6  0 
1 0 

9 2 0 5 0 5  Laguna Quatro 9 2 0 5 0 5  
Nash # 3  W .  end 

none found 
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Table 2 4 a .  Results o f  adult Artemia sal ina 4 8  hr acute toxicity 
tests ( 100% test and control wat e r )  • 

Test S i t e  % Survival Control s ite % Survival 

Laguna Gatuna 0* W i l l iams S ink 9 7 . 8  

Lane Salt Lake 0* Middle Lake 1 0 0 . 0  

Burro Pipel ine e f f l . 0* Middle Lake 1 0 0 . 0  
, 

Laguna Uno 0 Laguna Walden 9 6 . 0  

Laguna Tres 0* Laguna Walden 9 6 . 0  

Laguna Quatro 0 Laguna Walden 9 6 . 0  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

* 100% mortality/immobil ity after 24 hrs. 

Table 24b . Results o f  larval Hydropyrus � 4 8  hr acute toxicity 
tests ( 100% test and control sediment ) .  

Test S i t e  % Survival Control S i t e  " Survival 

Laguna Gatuna 5 61 W i l l iams S ink 8 0  

Lane Salt Lake! No sed iment toxicity tests were conducted 

Laguna Uno 3 61 Laguna Walden 9 6  

Laguna Tres 581 Laguna Walden 9 6  

Laguna Quatro 1 21 Laguna Walden 9 6  

Survival = indiv idual larvae that were not dead o r  immobil e .  

I Too few Hydropyrus larvae were col lected from Middle Lake for 
comparative toxicity test ing . 
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Table 24c. Mi gratory bi rd species from Middle Lake , Lea County , New Mex i co ,  
Apri l 1 5 ,  1 992. 

Species 

Ameri can avocet 
Ki l l deer 

Number 

1 1  
2 

Total 1 3  

Activity 

Feed i ng 
Feed ing 

Table 24d. Migratory bi rd spec i es from Lane Salt Lake, Lea County, New Mex i co ,  
Apri l 1 3 ,  1 992. 

Species 

Ameri can shoveler/ 
teal species/di vers 

Ameri can coot 
Ameri can avocet 
Yel l owl egs 
Buffl ehead 
Least sandpi per 
Bl ue-wi nged teal 
Snowy p l ove r 
Ki l l deer 

Total 

Number 

333 
4 

1 1  
6 
2 

80 
1 9  
1 4  

2 

471 

Activity 

Loafing 
Loafing 
Feedi ngl 

Feed i ngl 

Feedi ngl 

Feedi ngl 

Feedi ngl 

Feed i ngl 

Feed i ngl 

*Bi rds encountered i n  area be l ow Burro Pipel i ne fac i l ity outfal l .  
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WATER QUALITY SURVEY OF LAGUNA UNO IN EDDY COUNTY, NEW MEXICO, MAY 4 ,  1 992 

Introducti on 

During 1 992 the Survei l l ance and Standards Secti on conducted a water qual ity 
assessment of Laguna Uno in Eddy County , New Mexi co (Fig.  20 ) .  The field team 
visited the pl aya on May 4 ,  1 992 . 

Laguna Uno i s  l ocated i n  southeastern New Mexico ,  approximatel y  1 2  mi les 
northeast of Loving,  via  State h i ghways 31 and 1 28 .  I t  i s  one of many pl aya 
basins l o�ated i n  the " potash d i strict" of Eddy and Lea Counties, New Mexico, 
which i s  the l argest potash m i n i ng area in the U . S .  ( New Mexico Bureau of 
Mi nes and Mi neral Resources 1 977 ) .  The pl aya was determined to have a surface 
area of 245 hectares (606 ac) as cal cu l ated through d i gitized anal ysi s  of 7 . 5  
mi nute quadrangle maps by personnel of the Bureau of Land Management ,  and i s  
at an elevation o f  9 1 4  meters ( 3 , 000 ft) above mean sea level . T h i s  basi n  i s  
l ocated i n  the a r i d  Southern Deserts ecoregion where mean annual preCipitation 
is 33, 5 cm/yr ( 1 3 . 2  i n/yr ) ,  and annual moi sture deficit i s  86 . 4  cm/yr (34 
i n/yr) (Gabin  and Lesperance 1 977) .  

Soi l s  associ ated with Laguna Uno are of the Reeves-Gypsum l and compl ex.  
Typical characteristics for the Reeves series are l i ght-col ored , wel l  drai ned , 
cal careous soi l s  over gypsiferous earths and rocks. This complex i s  general l y  
suitable for native pasture and wi ldl i fe habitat. Soi l erod i bi l ity i s  s l i ght , 
though it i s  suggested that " good range management i s  needed to maintai n a 
cover of desi rabl e  forage" (Soi l Conservati on Service 1 97 1 ) .  

It i s  reasonable to assume that playa basi ns i n  this region are general l y  
ephemeral , however ,  Laguna Uno and other pl ayas i n  l ower Nash Draw appear to 
be permanent due to the hydrologic effect of years of di scharges from the 
Internati onal Mi nerals and Chemi cal Corporation. This fac i l ity began 
operati on i n  1 936 and by 1 948 potassi um-rich ore was being extracted from five 
shafts and associ ated tunnel s  (ICF 1 988 ) .  Process water used i n  the 
extract ion and refi nement of the potassi um ore i s  pumped from wel l s  i n  the 
Capitan Limestone of the Carl sbad underground water bas i n .  The IMC operation 
uses an estimated 3 , 500 gal/min of water to process the ore. Though some of 
thi s  water i s  lost through evaporation duri ng processi ng, an estimated 5 , 000 
acre-feet of brine i s  di scharged annual l y  to lower Nash Draw. Sodium and 
Chloride are the most abundant i ons present i n  Laguna Quatro . The IMC 
faci l i ty di scharges a conservati ve l y  estimated amount of 1 . 8 x 1 06 metri c tons 
per year of NaCl to Nash Draw. This di scharge certainly  accounts for much of 
the thick salt i ncrustat i on on the bottom of most Nash Draw pl ayas. 

Assuming that a portion of this water is l ost duri ng processing through 
evaporati on ,  and that onl y  3 , 000 gal/min of sodium chloride and c l ay enri ched 
brine reach the outfal l ,  the resulting contribution to Laguna Uno i s  
considerable.  A 3 , 000 gal/m i n  d i scharge i s  equal to 1 3 . 3  ac-ft per day or 
4 , 840 ac-ft per year. Using a surface area of 606 acres and mul t i p l yi ng by 
the average annual evaporation rate for brine l akes i n  the Nash Draw area of 
4 . 4  ft/yr (Sandi a  National Labs 1 985)  provi des an estimated evaporation of 
2 , 670 ac-ft per year. The 2 , 1 70 ac-ft provi des an estimated depth of 3 . 6  ft 
in the 606 ac pl aya l ake. These estimates do not i nc l ude normal 
preci pitation,  spri ng flow or ground water contributions, 'i f  any. These 
fi gures support the premi se that Nash Draw pl aya l ake vol umes have i ncreased 
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over the years ( U . S . D . I .  1 975 ) ,  resu l t i ng i n  the need to elevate State hi ghway 
1 28 to protect the roadways from ri sing water l evel s .  

Effl uent concentrations for IMC, as anal yzed by the U . S .  Geol ogical Survey 
yielded sod i um and chl oride concentrations of 1 00 , 000 mg/l and 1 90 , 000 mg/ l , 
respecti vel y from samples col l ected i n  Apri l of 1 975.  If these concentrations 
are appl ied to IMC effl uent di scharge at 3 , 000 gal/m i n ,  the rate of sod i um 
chloride l oad i ng i s  1 . 73 x 1 06 metric tons per year. This i s  the sol ids 
portion of the s l u rried waste , which origi nates as an ore from hundreds of 
feet bel ow ground. 

It is general l y  accepted that surface and ground water flows connect the Nash 
Draw pl ayas. As menti oned i n  the BLM report " Potash Leas i ng i n  Southeastern 
New Mexico" ( 1 975 ) ,  

It i s  shown by Cooper ( 1 962 , Table 2 ) ,  that Nash Wel l ,  Sec . 6 ,  T .  23S. , 
R . 30E . , was 30 feet deep and the water l evel was 6 . 5  feet bel ow 1.and 
surface . Thi s wel l  i s  now fl ooded by Laguna Quatro, hence the aquifer 
below thi s l ake has r i sen at l east 7 feet s i nce August 1 9 ,  1 958. If the 
reported depth i s  correct , the aquifer may have ri sen 30 feet si nce the 
time i t  was dri l led ,  because presumabl y  i t  did not pump bri ne when 
dri l led.  

One wel l  i n  a simi l ar ci rcumstance also exi sts at the southeast end of the now 
enl arged Laguna Uno bas i n .  The J-Bar-F wel l  was s l i ghtl y  over 1 30 feet deep 
i n  the 1 930s (T . M .  McCl ure 1938) , but . now the wel l  l i es submerged beneath the 
main body of Laguna Uno. 

Laguna Uno i s  the fi rst i n  a series of pl aya basi ns which stretch from just 
beneath IMC and extend to the southwest edge of Nash Draw near Malaga Bend on 
the Pecos R i ver. As menti oned earl ier,  surface channel s  connecti ng many of 
the pl aya basi ns have been constructed to equal i ze water l evel s  duri ng wet 
periods, and reduce high water threat to roadways. Further, the shal low 
aqui fer connecti ng many of the Nash Draw pl ayas provi des another pathway for 
i ndustrial di scharges to move through the system. To test this premi se an 
unnamed reference playa , unofficial l y  cal l ed Laguna Walden, was chosen to 
compare with Laguna Uno and two other pl aya basi ns within Nash Draw , Laguna 
Tres, and Laguna Quatro. Laguna Walden i s  l ocated southwest of Laguna Tres, 
and east of Laguna Grande de Sal (Salt Lake ) .  Laguna Walden was chosen as a 
reference pl aya because of its apparent undi sturbed condition. 

Water Qual i ty Standards 

Water qual i ty standards for Laguna Uno are set out i n  section 1-102 of the New 
Mexico water qual i ty standards (NMWQCC 1 991 ) .  Water qua l i ty standards 
specific to pl aya l akes have not been adopted . The pri ncipal  objecti ve of 
studyi ng the diverse pl aya l akes of New Mexico i s  to develop numeric and 
narrative water qual ity standards that wi l l  support and protect the attai nable 
uses of these waters of the State. 

Methods 

Water qual i ty sampl i ng methods were i n  accordance with the "New Mexi co Clean 
Lakes Program: Lake Water Qual ity Assessment" work plan (NMED 1992) and the 
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"Qua 1 ity Assurance Project Plan for Water Qual i ty Management Programs" (NMED 
1 992) . 

Water Qua l i ty Assessment 

Water qual ity data for pl aya l ake stat i on ED01AE . LAGUNUNO are avai l able on 
STORET and can be retrieved using the selector A=2 1NMEX and restri ctor 
IS=92351 1 .  Parametric coverage , water qual ity and biologi cal data are 
provided i n  tables 25 through 29.  

The i nvesti gators computed L i kens' ( 1 975)  phytopl ankton community composition 
i ndex and Carl son ' s  ( 1 977) chlorophy l l  � ,  total phosphorus and Secchi d i sk 
depth i ndices (Table 26) . These · t rophic state indices were eval uated for 
the i r  appl i cabi l ity i n  compari sons between the hypersal i ne pl aya lakes under 
i nvesti gation .  The i nvesti gators concl uded that these i nd ices have no 
app l i cabi l ity or useful ness in comparisons between hypersal i ne l akes. 
Further ,  s i nce these trophic state i nd i ces were developed using data from 
temperate freshwater lakes , they were not expected to be useful i n  compari sons 
between hypersal i ne l akes. 

Val ues for uni oni zed ammoni a  are presented here as an expression of the 
relationsh i p  between total ammoni a ,  pH and temperature . It is estimated that 
al gorithms i ncorporati ng ionic strength and total al kal i nity i n  addition to 
the above woul d  yield results of approximatel y  one-half the concentrati ons 
given here ( Emerson et al . 1 97 5 ;  B .  Zander ,  EPA Region 8 ,  pers. comm. ) .  

Review of the EPA ' s  guidance l i terature for both fresh and saltwater ammon i a  
criteria shows that whi le ammoni a  toxi c i ty i ncreases with both temperature and 
pH , a decrease i n  toxicity occurs with i ncreasi ng sal i nity. The EPA did  not 
publ i sh criteria for un-ioni zed ammoni a  i n  sal i ne envi ronments beyond thi rty 
parts per thousand, whi le sal i n i ty levels i n  the hypersal i ne pl ayas studi ed i n  
1 992 ranged from 140 to 390 parts per thousand . Further ,  the accuracy of the 
method used to calculate the un-ion i zed fracti on of total ammoni a  i s  
questionable when used i n  conditions of h i gh i on i c  strength. I n  l i ght of the 
above , i t  i s  worthy of note that the l ake wi th the hi ghest cal cu l ated un­
ionized ammoni a  level (Midd l e  Lake) among the hypersal i ne systems studied 
duri ng 1 992 , also supported the second hi ghest benthic standi ng crop ( 3897/m2 ) 
and greatest number of taxa (4) of al l these l akes. 

Total di ssolved sol ids of 349 , 800 mg/l with sodium and chloride ion 
concentrati ons of 96 , 900 and 1 9 1 , 000 mg/l , respecti ve l y ,  pl ace Laguna Uno i n  a 
hypersal i ne category. Potassium and sul fate concentrations were 29 , 000 and 
28, 500 mg/l , respecti vely.  The total di ssolved sol i ds for Laguna Uno were 
almost twice that of Laguna Walden , the reference playa, and potassium 
concentration was over six  times hi gher i n  Laguna Uno than the reference 
playa. Turbidity was greater i n  Laguna Uno than the other playa l akes of Nash 
Draw . The orange col ored foam and water observed i n  and around the l ake 
strongl y  suggest that fine particu l ate residue contai ned i n  the IMC eff l uent 
i s  l argely responsible.  Fi gure 2 1  gives compari sons of i oni c concentrati ons 
between those pl aya l akes receiving or having received some type of di scharge 
and those playas consi dered reference playas. Fi gures 22 through 24 provi de a 
graphi cal compari son of Laguna Uno and Laguna Walden. 

Total and d i ssolved metal s  anal yses of water and sedi ment showed no levels  of 
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concern except for boron ( 7 , 700 ug/l ) ,  which exceeded the numeric standard for 
l i vestock and wi ldl i fe wateri ng.  Radi oactivity anal yses of water and sediment 
for rad i um 226 + 228 and potassium 40 were less than l i vestock and wi ldl i fe 
wateri ng standards. Analytical scans for aromat i c  and hal ogenated purgeabl es 
yielded no detectabl e  concentrations of 62 substances . A sampl e  of a thick 
grease or paraff i n-l i ke material found along the shore at the sampl i ng stati on 
was submi tted for base neutral extractable anal ysi s .  Though this waxy 
substance was not i denti fied ,  the anal yst suspected that i t  was a remnant of 
the material  used to protect equi pment surfaces with i n  the IMC potash 
processing faci l i ty .  Results i nd i cated that long carbon chain  hydrocarbons 
(20 to 28 carbon atoms) were present. Total petroleum hydrocarbons were 
detected at 21 mg/ l . Traces of acenaphthene, di-n-butyl phthal ate , and pyrene 
were a l so detected from thi s sample,  but were bel ow the minimum quantification 
level . 

Biological exami nations of phytoplankton , sediment and epi phytic d i atoms and 
macroi nvertebrates were performed , but yielded no organi sms from laguna Uno. 
These resu lts shoul d  be compared with those of laguna Quatro, laguna Tres, and 
the reference pl aya, laguna Walden , a l l  of which are i ncl uded i n  this 
compendi um (Table 27 and 28) . 

Acute tox i city tests were conducted using Artemia sal i na and Hydropvrus sp . ,  
where organi sms col l ected from the reference pl aya were exposed to water and 
sediment col l ected from the test pl aya. No Artemia survi ved exposure to water 
col l ected from laguna Uno , but 36 percent of Hydropyrus exposed to laguna Uno 
l ake sediments were al i ve after 48 hours (Tables 29a and 29b) . 

Mi gratory bi rd species observed on both laguna Uno and laguna Walden duri ng 
the samp l i ng surveys are located i n  Table 29c. Notice that only two teal were 
observed l oafi ng on laguna Uno , whi l e  at l east three species of shorebi rds 
were nest i ng and feeding at laguna Walden. li terature and field reports from 
bi rders support the premise that greater use by migratory waterfowl was normal 
i n  the past for al l of the pl aya bas i ns withi n the Nash Draw (Steve West pers. 
comm. ) .  
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Tab1. 25. Water'" quality data 1"0r'" Lagwla Uno, 1 912. 

ED01AE. LAGUNUNO ED01AELMlUIIO LAGUllIUIO 
32 22 21 . 0  103 56 05. 0 4 
LAGUNA UNO SHORE STATIOII SW END NEAR POWER LINES 
35015 NEW MEXICO EDDY 
WESTERN GULF 120800 
PECOS RIVER 
21MMEX 920718 1308001 1  
0000 METERS DEPTH 914  METERS ELEVATION 

SMK 0001 0 00400 
DATE TIME OR WATER PH 
FROM OF DEPTH TEMP 

TO DAY MEDIUM (M )  CENT SU 

92/05/04 0900 WATER 0 1 9 . 8  
92/05/04 0900 VERT 0 7 . 35 

SMK 00078 00079 
DATE TIME OR TRANSP COLOR 
FROM OF DEPTH SECCHI FORl-UlE 

TO DAY MEDIUM (M) METERS SCALE 

92105/04 0900 VERT 0 . 30l 4 

SMK 00610 00825 
DATE TIME OR NH3+NH4- TOT KJEl 
FROM OF DEPTH N TOTAL N 

TO DAY MEDIUM (M) MG/l MOIL 

92105/04 0900 VERT 0 1 4 . 600J 9 . 800 

SMK 00925 00930 
DATE TIME OR MGNSIUM SODIUM 
FROM OF DEPTH MG,DISS NA,DISS 

TO DAY MEDIUM (M) MG/l MG/l 

92105/04 0900 VERT 0 8730 . 0  98900 . 00 

SMK 79537 79538 
DATE TIME OR ACENAPH ACENAPH 
FROM OF DEPTH THENE THYlENE 

TO DAY MEDIUM (M)  WASMG/KG WASMG/KG 

92/05/04 0900 VERT 0 2 . 00K 2 . 00K 

SMK 79580 79561 
DATE TIME OR BIS ( 2ClR BIS(2ClR 
FROM OF DEPTH ETH ) ETH IPRP) ETH 

TO DAY MEDIUM (M) WASMG/KG WASMG/KG 

92/05/04 0900 VERT 0 2 . 00K 2 . 00K 

00095 
CNDUCTVV 

AT 25C 
MICROMHO 

510050J 

00204 
DEPTH-M 
1� lIGHT 

REMAINS 

. 3l 

00630 
N02&N03 
N-TOTAl 

MG/l 

26. 05 

00935 
PTSSIUM 

K ,DISS 
MG/l 

29000. 00 

79548 
ANTHRA 
CENE 
WASMG/KG 

2 . 00K 

79562 
BIS (2ETH 
HEX)PHTH 
WASMG/KG 

2 . 00K 

ITYPA/AM8NT/lAKE/8IO/PlAYA 

00300 82205 00480 
DO SPECIFIC SALINITY 

GRAVITY 
MG/l GM/l PPTH 

. 8  334.0J 
2. 24J 

00410 00440 00530 
T ALK HC03 ION RESIDUE 
CAC03 HC03 TOT NFlT 

MG/l MG/l MG/l 

1 55 189 351 

00831 00840 00685 
N02&N03 T INORG. PHOS-TOT 

N-DISS NITROGEN 
MG/l MOIL N MOIL P 

24.0 40. 85J . 250 

00940 00945 
CHLORIDE SULFATE 

TOTAL S04-TOT 
MOIL MG/l 

1 91000 28500 

79509 03845 03648 
1 , 2-8ENZ BNZBFlRN BNZKFlRN 
ANTHRACN ELUTRIAT ElUTRIAT 
WASMG/KG UG/l UG/l 

2 . 00K 4000. 000K 4000. 000K 

79534 79565 78547 
4BRPHNYl BUTBNZYl ClBNZENA 
PHNYlETH PHTHlATE MINE 
WASMG/KG WASMG/KG UG/KG 

2 . 00K 2 . 00K 4000. 00K 

00031 
INCDT IT 
REMNING 
PERCENT 

100 . 0  

70300 
RESIDUE 
DISS-180 
C MOIL 

349800 

00866 
PHOS-DIS 

MG/l P 

. 220 

03847 
BNZGHIPl 
ElUTRIAT 

UG/l 

4000.000K 

79527 
2-CHlORO 
NAPTHAlN 
WASMG/KG 

2 . 00K 
REMARK COOES: C = calculated value, K = actual value is 1_ than value shown, J = Mlti_ted value, 

82079 00608 00612 
TUR8IDTY NH3+NH4- UN-IONZD 

lA8 N DISS NG3-N 
NTU MG/l MG/l 

23 . 8  1 0 . 50J 0 . 1 J  

00800 00805 00053 
TOTAL N ORG N SURFACE 

N N AREA 
MG/l MOIL ACRES 

40. 85J . 000 600 

00671 00900 00915 
PHOS-DIS TOT HARD CALCIUM 

ORTHO CAC03 CA,DISS 
MG/l P MOIL MG/l 

. 010K 35698J 3200 . 0  

79532 30180 79559 
3 , 48ENZO BNZlAlCH BIS(2ClR 
PYRENE SOIL, REC ETXY)MTH 
WASMG/KG MG/KG WASMG/KG 

4 . 00K 2K 2 . 00K 

79535 79592 79506 
4ClPHNYl CHRYSENE 1256DI8Z 
PHNYlETH ANTHRACN 
WASMG/KG WASMG/KG WASMG/KG 

2. 00K 2 . 00K 2 . 00K 
* = IIQ STANDARD VIOLATIOII 



Tabla 25.  cant. 

ED01AE. LAOUNUNO ED01AELAGUNO LAGUllAUNO 
32 22 2' . 0  '03 58 05 . 0  4 
LAGUNA UNO SHORE STATION SW END NEAR POWER LINES 
350,5 NEW MEXICO EDDY 
WESTERN GULF 1 20800 
PECOS RIVER /TYPA/AMBNT/LAKE/BIO/PLAYA 
21 NMEX 9207'8 1 30600" 
0000 METERS DEPTH 9 ' 4  METERS ELEVATION 

24G SOUT 

SMK 30168 79599 795" 795 ' 6  79517 79530 79808 7981 ' 79524 79525 
DATE TIME OR DIBNZOFR DINBUTYL ' 2DICLBZ ' 3DICLBZ UDICLBZ 3 . 3DICLR DIETHYL DIMETHYL 24DINIT 26DINIT 
FROM OF DEPTH SOIL , REC PHTHLATE BNZIDINE PHTHLATE PHTHLATE TOLUENE TOLUENE 

TO DAY MEDIUM (M )  MG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG 

92/05/04 0900 VERT 0 2K 2 . 00K 2 . 00K 2 . 00K 2 . 00K 2 . 00K 2 . 00K 2 . 00K 2 . 00K 2 . 00K 

SMK 79600 79625 79628 79633 79834 79635 79838 79644 79848 79686 
DATE TIME OR DINOCTYL FLUORAN FLUORENE HEXACLOR HEXACLOR HXCLCYCL HEXACLOR IND('23- 19PHRONE METHPHEN 
FROM OF DEPTH PHTHLATE THENE BENZENE BUTADIEN PENTDIEN ETHANE CD)PYRNE ANTHRENE 

TO DAY MEDIUM (M) WASMG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG 

92/05/04 0900 VERT 0 4 . 00K 2 . 00K 2 . 00K 2 . 00K 1 0 . 00K 1 0 . 00K 2 . 00K 2. 00K 2. 00K 2 . 00K 

ClO """ SMK 79870 301B8 30187 301B9 79872 79669 79668 79692 79702 79507 
DATE TIME OR NAPHTHA- ANILIN2N ANILIN3N ANILIN4N NITRO N-NITRSO N-NITRSO PHENAN PYRENE 1 24TRICL 
FROM OF DEPTH LENE SOIL. REC SOIL.REC SOIL . REC BENZENE DIPHYLAM DI-NPRAM THRENE 9NZ 

TO DAY MEDIUM (M) WASMG/KG MG/KG MG/KG MG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG WA9MG/KG 

92/05/04 0900 VERT 0 2 . 00K 2K 20K 10K 2 . 00K 2 . 00K 2 . 00K 2 . 00K 2 . 00K 2 . 00K 

SMK 81 552 78124 8, 555 73085 32101 32,04 8'595 77342 77350 77353 
DATE TIME OR ACETONE BENZENE BROMO CLBRMETH DICLBRMT BROMOFRM MTH ETH N-BUTLBZ SEC-BUTB T-BUTLBZ 
FROM OF DEPTH HOH VOL BENZENE TOTAL WHL-WTR KETONE TOTAL TOTAL TOTAL 

TO DAY MEDIUM (M) TOT UG/L UG/L TOT UG/L WTR UG/L TOTUG/L UG/L TOT UG/L UG/L UG/L UG/L 

92/05/04 0900 VERT 0 '25. 000K 25. 00K 25. 000K 25 . 0K 2 5 . 0K 2 5 . 0K 1 2 5 . 000K 25. 000K 25. 000K 25. 000K 

SMK 4849' 32102 3430, 32108 38880 77277 82625 32105 30203 77596 
DATE TIME OR MTSE CARBNTET CHLOROBE CHLRFORM CHLOROTO P-CLTOLU DIBRCLRO CLDISRMT ETHAN12 DBRMETHA 
FROM OF DEPTH WATER NZENE LUENEWTR TOTAL PRPN TOT WTR ,WHL TOTAL 

TO DAY MEDIUM (M) TOT UG/L TOTUG/L TOTWUG/L TOTUG/L TOT UG/L UG/L REC UG/L TOTUG/L REC UG/L UG/L 

92/05/04 0900 VERT 0 1 25 . 00K 2 5 . 0K 25 . 000K 2 5 . 0K 25. 000K 2 5 . 000K 2 5 . 0K 2 5 . 0K 25K 25. 000K 

REMARK CODES: C = calculated value, K = actual value i8 laBS than value shoWn, J = esrti_ted value. * = IIQ STANDARD VIOLATION 



CO CO 

Tab1. 25.  cent. 

EDOIAE. LAGUNUNO EDOIAELAGUNO LAGUNAUNO 
32 22 2 1 . 0  103 56 0 5 . 0  4 
LAGUNA UNO SHORE STATION 
35015 NEW MEXICO 
WESTERN GULF 

SW END 
EDDY 
120800 

NEAR POWER LINES 

PECOS RIVER 
2 1 NMEX 920718 130600 1 1  
0000 METERS DEPTH 9 1 4  METERS ELEVATION 

SMK 34S36 
DATE TIME OR 1 2DICHLO 
FROM OF DEPTH ROBENZEN 

TO DAY MEDIUM (M) TOTWUG/L 

92/05/04 0900 VERT 0 25. 000K 

SMK 77173 
DATE TIME OR 1 , 3DCLPR 
FROM OF DEPTH TOTAL 

TO DAY MEDIUM (M) UG/L 

92105/04 0900 VERT 0 25. 000K 

SMK 71418 
DATE TIME OR IMNAPTHA 
FROM OF DEPTH TOTAL 
TO DAY MEDIUM (M) UG/L 

92105/04 0900 VERT 0 25. 000K 

SMK 8 1 607 
DATE TIME OR TETRAHYD 
FROM OF DEPTH FURAN 

TO DAY MEDIUM (M) TOT UG/L 

92/05/04 0900 VERT 0 1 2 5 . 000K 

SMK 77226 
DATE TIME OR 1 ,3 , 5TMB 
FROM OF DEPTH TOTAL 

TO DAY MEDIUM (M) UG/L 

92/0S/04 0900 VERT 0 25. 000K 

24G 

34S67 
13DICHLO 
ROBENZEN 
DISSUG/L 

2S. 000K 

77170 
2 , 20CLPR 

TOTAL 
UO/L 

25. 000K 

77416 
2MNAPTHA 

TOTAL 
UG/L 

25. 000K 

78131 
TOLUENE 
WHL HOIi 
VOLUG/L 

25 . 00K 

39175 
VINYLCHL 
ORIDE 
TOT UG/L 

25. 000K 

/TYPA/AM8NT/LAKE/BIO/PLAYA 

SOUT 

34S72 3466B 34496 34531 34S01 
UDICHLO DICHLORO I IDICHLO 1 2DICHLO I I DICHLO 
ROBENZEN DIFLUORO ROETHANE ROETHANE ROETHYLE 
DISSUG/L TOTWUG/L TOTWUO/L TOTWUG/L TOTWUG/L 

25. 000K 2S. 000K 25. 000K 2S. 000K 25. 000K 

77168 34704 34699 34371 34391 
1 . IDCLPR C1 ,3-0CP T1 ,3-0CP ETHYLBEN HEXACHLO 

TOTAL TOT WAT TOT WAT ZENE ROBUTADI 
UG/L UG/L UG/L TOTWUG/L TOTWUO/L 

25. 000K 25. 000K 25. 000K 25. 000K 25. 000K 

34696 77224 77128 77562 34516 
NAPTHALE N-PRP8NZ STYRENE 1 1 1 2TCLE 1 1 2 2TETR 
NE T TOTAL TOTAL TOTAL ACHLOROE 
OTWUG/L UG/L UG/L UG/L TOTWUG/L 

25. 000K 25. 000K 2 5 . 000K 25. 000K 25. 000K 

77613 34551 34S06 34S11  39180 
1 23TCL8Z 124TRICH 1 1 HRICH 1 1 2TRICH TRICHLOR 

TOTAL LOROBENZ LOROETHA LOROETHA ETHYLENE 
UG/L TOTWUG/L TOTWUG/L TOTWUG/L TOT UG/L 

25 .000K 25. 000K 25. 000K 2 5 . 000K 25. 000K 

77135 85795 
O-XVLENE XYLENE 

TOTAL MlP WTR 
UG/L WHL UG/L 

25. 000K 25 . 00K 

REMARK CODES: C = calculated value ,  K = act ... 1 value is 1_ than value shown, J = esti_ted value, 

77093 34S46 34541 
C-1 ,2DCE 1 2DICHLO 1 2DICHLO 

TOTAL ROETHENE ROPROPAN 
UO/L TOTWUG/L TOTWUG/L 

2S. 000K 25. 000K 25. 000K 

77223 30341 3U23 
IPROPBNZ 8NZ1MTHL METHYLEN 

TOTAL RECOVER ECHLORID 
UG/L WTR UG/L TOTWUG/L 

25. 000K 25. 00K 25. 000K 

34475 
TETRACHL 
OROETHYL 
TOTWUG/L 

25. 000K 

3H88 71443 77222 
TRICHLOR 1 . 2 .3TCP 1 . 2 .4TMB 
OFLUOROM TOTAL TOTAL 
TOTWUG/L UG/L UG/L 

25. 000K 2 5 . 000K 25. 000K 

• = WQ STANDARD VIOLATION 
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Table 25.  cant. 

EOO1AE . LAGUNUNO EOOIAELAOUNO LAGUNAUNO 
32 22 21 . 0  103 56 05.0 4 
LAGUNA UNO SHORE STATION 
35015 NEW MEXICO 
WESTERN GULF 

SW END 
EDDY 
1 20800 

NEAR POWER LINES 

PECOS RIVER 
21 NMEX 920718 130600 1 1  
0000 METERS DEPTH 9 1 4  METERS ELEVATION 

SMK 09501 
DATE TIME OR RA-226 
FROM OF DEPTH TOTAL 

TO DAY MEDIUM (M) PCIL 

92/05/04 0900 VERT 0 2 . 5  

SMK. 0 1 1 06 
DATE TIME OR ALUMINUM 
FROM OF DEPTH AL , DISS 

TO DAY MEDIUM (M) UG/l 

92/05/04 0900 VERT 0 lOOK 

SMK 01046 
DATE TIME OR IRON 
FROM OF DEPTH FE, DISS 

TO DAY MEDIUM (M) UG/l 

92/05/04 0900 VERT 0 lOOK 

SMK 0 1 1 00 
DATE TIME OR TIN 
FROM OF OEPTH 5N ,OlSS 

TO DAY MEDIUM (M) UG/l 

92/05/04 0900 VERT 0 lOOK 

24G 

09502 
RA-226 
ERROR 

PCIL 

. 3  

01 000 
ARSENIC 
AS,OISS 

UG/l 

50K 

01049 
LEAD 

PB,OI55 
UG/l 

2500K 

01085 
VANADIUM 

V,OlSS 
UG/l 

lOOK 

ITYPA/AM8NT/LAKE/8IO/PLAYA 

SOUT 

1 1 501 1 1 502 I I 503 1 1 504 75038 75037 
RA-228 RA-228 RA-226 • RA-226 • K-40 K-40 
TOTAL ERROR RA-228 228 ERR TOTAL ERROR 

PC/L PC/l PC/l PC/L PC/L PC/L 

1 0 . 0K 8 . 0  1 2 . 5K 8 . 0C 26. 20 . 40 

01010 01 020 01025 82036 82037 01030 0 1 035 01040 
8ERYLIUM BORON CADMIUM CALCIUM MG CHROMIUM COBALT COPPER 
BE ,OI5S 8 , 0155 CO ,OI5S DISS CA DISS MG CR, OIS5 CO,DISS CU, DISS 

UG/L UG/l UG/L UG/L UG/L UG/l UG/l UG/L 

1 00 . K  7700 25K 330000 6980000 40K 50K lOOK 

01058 71890 01 060 01065 01 1 45 0 1 1 40 01075 01080 
MANGNESE MERCURY MOLY NICKEL SELENIUM SILICON SILVER STRONTUM 
MN , DISS HG,DISS MO,OI5S NI ,DISS SE ,OlSS SI ,DISS AG,DISS SR,DlSS 

UG/L UG/L UG/L UG/L UG/L UG/L UG/l UG/L 

70.0 . 5K lOOK lOOK 500K 1 600 100.0K 2800 

01 090 71 900 0 1 1 4 7  
ZINC MERCURY SELENIUM 

ZN ,Ol5S HG ,TOTAL SE ,TOT 
UG/L UG/l UG/L 

lOOK . 5K 2000K 

REMARK CODES: C = calculated value, K = actual valw is 1_ than value shown, J = sati_ted value, • = WQ STANDARD VIOLATION 
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Table 2S� Li.iting nutrient and carlson Trophic State indices COIIpU'ted by SAS� 

LIMITING NUTRIENT FOR PLAYA LAKES. CALCULATED BY SAS 
TN/TP ) 1 7  INDICATES P-LIMITATION 

TM/TP 1 0  - 1 7  INDICATES N AND/OR P LIMITATION 
TN/TP < 1 0  INDICATES N-LIMITATION 

OBS STATION DATE TN TP RATIO 

1 21 NMEX LE01AA. LAGATUNA 31MAR92 109.30 0 . 20 546. 500 
2 21 NMEX E001AB.WLM9SINK 01APR92 4 . 33 0 . 1 8  24. 056 
3 21NMEX LE03AC. LANSALLK 1 4APR92 1 7 . 8 5  0 . 3B 48. 974 
4 21NMEX LE04AO.MIOOLELK 1 4APR92 1 4 . 54 0 . 1 1  1 32 . 1 82 
5 21NMEX Eool AE. LAGUNtlIIO 04MAY92 40.85 0.25 112.100 
8 21NMEX ED02AF. LAG-WALO 04MAV92 1 . 67 0 . 89 1 . 878 
7 21NMEX E003AG. LGQUATRO 05MAY92 23 . 39 0 . 96 24. 365 
8 2 1 NMEX E004AH. LAG-TRES 05MAV92 1 9 . 1 4  0 . 06 3 1 9 . 000 
9 21NMEX M001 AIWMSALTLKE 09JUN92 3 . 53 0 . 1 3  27. 1 54 

1 0  21NMEX HA01AJ. CHIC09AL 26AUG92 7 . 40 0 . 84 1 1 .  562 

CARLSON TROPHIC STATE INDICES COIFtITED BY SAS 
TSI <42 OLIGOTROPHIC. 42-47 MESOTROPHIC. )47 EUTROPHIC 

OBS STATION OATE CARLCHL TSICHL CARLSDO TSISDD CARLTP 

1 21NMEX LE01AA. LAGATUNA 920331 25. 0470 OLIGOTRO 60. 0000 EUTRO 80.593 
2 21 NMEX E001AB. WLMSSINK 920401 32. 4332 OLIGOTRO 54. 1491 EUTRO 79. 073 
3 21 NMEX LE03AC. LANSALLK 920414 4 1 .  9781 OLIGOTRO 77. 3733 EUTRO 89. 855 
4 2 1 NMEX LE04AO. MIOOLELK 920414 77 . 3733 EUTRO 71 . 967 
5 21NMEX EoolAE . �UIIO 920504 77.3733 EUTRO 83. 8 1 3  
8 21 NMEX E002AF. LAG-WALO 920504 28. 7344 OLlGOTRO 77. 3733 EUTRO 102 . 1 38 
7 21NMEX E003AG. LGQUATRO 920505 55. 7913 EUTRO 60. 0000 EUTRO 103. 228 
8 21NMEX ED04AH. LAG-TRE9 920505 45. 8853 MESOTRO 83. 2242 EUTRO 63. 220 
9 21 NMEX M001 AIWM9ALTLKE 920609 32. 2697 OLIGOTRO 86. 2162 EUTRO 74. 377 

10  21NMEX HA01AJ. CHICOSAL 920828 85. 9582 EUTRO 93. 2263 EUTRO 97.378 

LIMITING 
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Fig. 2 2  Stiff diagrams: Nash Draw playas meq/I 
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Fig. 2 3  Stiff diagrams: Nash Draw playas % meq/I 
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Fig. 24 . Tri-linear diagram: Nash Draw Playas mg!1 x 0 . 1 

C. 

Di amond=«» Squ.are=- Ci rel e:;;o 

Walden 04/04/1992-«» Laguna Uno 

Ca+Mg 

20 

20 40 60 
Cl 

04/04/1992-+ Laguna Tres 05/04/1992--

94 

Lag. Quat ro 05/04/1992-° 



Ie c.n 

Tab l e  2 7 . Phytopl ankton col l ected from Nash Draw p l ayas , Eddy County , New Mex i co ,  
Apr i l 4-5 , 1 99 2 .  

Lake Stat i on Date Taxon Count (%) 
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

Laguna Wal den ED02AF . LAG-WALD 

Laguna Uno ED0 1 AE . LAGUNUNO 

Laguna T res ED04AH . LAG-TRES 

Laguna Quatro ED03AG . LGQUATRO 

9 2 /0 5 /04 F rag i l ar i a  
Synedra 
Achnanthes 
Cymbe l l a  
N i tzsch i a  
Dunal i e l l a  
Cruc i gen i a  
G l eocyst i s  

Total 
Taxa R i chness 
Shannon - W i ener D i ve rs i ty 
Evenness 

92/0 5 /04 none found 

9 2 /0 5 /0 5  none found 

9 2 /0 5 /0 5  Dunal i e l l a  

Total 
Taxa R i chness 
Shannon - W i ener D i vers i ty 
Evenness 

3 9 5  ( 56 . 2 )  
1 69 ( 24 . 0 )  

29 ( 4 .  1 ) 
5 7  ( 8 . 1 )  
2 9  ( 4 . 1 )  
1 8  ( 2 . 5 )  

3 ( 0 . 4 )  
3 ( 0 . 4 )  

7 0 3  
8 
1 . 84 
0 . 6 1 

0 ( 1 00 ) 

0 ( 1 00 )  

1 84 8  ( 1 00 )  

1 848 
1 
0 . 00 
0 . 00 



Table 2 8 . 1 99 2  PLAYA SURVEY MACROINVERTEBRATE ABUNDANCES 

Will iams S ink 9 2 0 4 0 1  ( re f . ) 
2 60 station 

Artemia sal ina * Hydropyrus .§.P..... , 
near c inearea 
Dasyhel e a  .§.P..... 
Stratiomys .§.P..... 

2 4 00 station 
Artemia salina 
Hydropyrus .§.p..... , 
near c inearea 
Dasyhelea .§.P..... 

2 7 5  

5 0  
2 1  

1 

6 9  

2 6 8  
1 1  

Middle Lake 9 2 0 4 1 4  ( re f . ) 
N s ide o f  i s l and 

Artemia sal ina 3 8 9 0  
Hydropyrus .§.P..... , 
near c inearea 
Cul i c idae , prob . 
Aedes .§.P..... 
Stratiomys .§.P..... 
Musc idae 

S .  shore 
Artemia sal ina 
Hydropyrus .§.p..... , 
near c inearea 

1 

5 
1 
o 

3 5 0 7  

1 5  

" Laguna Walden" 9 2 0 5 0 4  ( ref .  ) 
S .  end 

Artemi a sal ina 2 2 0 1  
Hydropyrus .§.p..... , 
near c inearea 3 4 3 6  
Nemotelus .§.p..... 1 

Laguna Tres 9 2 0 5 0 5  
near Murch i s on Nash # 3  

none found 

9 6  

Laguna Gatuna 9 2 0 3 3 1  
East Shore 

West shore 

o 

o 
o 
o 

4 

1 1  
o 

Lane Salt Lake 9 2 0 4 1 4  
inlet channel 

o 

5 4 1  

o 
o 
6 

1 mi . N .  o f  S .  end 
o 

o 

Laguna Uno 9 2 0 5 0 4  
W .  end 

0 

0 
0 

Laguna Quatro 9 2 0 5 0 5  
W .  end 

none found 



Table 2 9 a .  Results of adult Artemia salina 48 hr acute toxicity 
tests ( 100" test and control water ) .  

Test S ite " Survival Control s ite " Survival 

Laguna Gatuna 0* W i l l iams S i nk 9 7 . 8  

Lane Salt Lake 0 * M i ddle Lake 1 00 . 0  

Burro Pipel ine e f f l . 0* M iddle Lake 1 00 . 0  

Laguna lIno 0 Laguna Walden 9 6 . 0  

Laguna Tres 0* Laguna Walden 96 . 0  

Laguna Quatro 0 Laguna Walden 9 6 . 0  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
* 100% mortality/immobility after 24 hrs. 

Table 29b . Results o f  larval Hydropyrus � 48 hr acute toxicity 
t ests ( 1 00" test and control sediment ) .  

Test S ite " Survival Control S ite " Survival 

Laguna Gatuna 5 61 W i l l iams S ink 80 

Lane Salt Lake! No sediment tox i c i ty tests were conducted 

Laguna Uno 3 61 Laguna Walden 9 6  

Laguna Tres 581 Laguna Walden 9 6  

Laguna Quatro 1 21 Laguna Walden 9 6  

Survival = i ndividual l arvae that were not dead o r  immobile . 

Too few Hydropyrus larvae were c o llected from M iddle Lake for 
comparative tox i c ity t e s ting . 
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Table 29c. Migratory bi rd species of laguna Uno, Eddy County, New Mexi co ,  
May 4 ,  1 992.  

Speci es 

Bl ue-wi nged/ci nnamon teal 
Swa 1 1  ow spec i es 
Duck speci es 
Peregr i ne fal con 

Number 

2 
1 
1 
1 

Total 5 

Activity 

Loafing 
F l y  over 
F l y  over 
Chas i ng duck 

Table 29d. Migratory bi rd species of laguna Walden , Eddy County, New Mex i co, 
May 4, 1 992. 

Species Number Activity 

Bl ack-necked sti l t 1 4  Feed i n g/nesti ng 
Wi l son ' s  phal arope 9 Feedi ng 
Greater yel l owl egs 1 Feed i ng 
Ki  1 1  deer 5 Voca l i z i ng 
Snowy egret 1 1  F l y  over/nesti ng? 

Total 40 

Table 2ge. Migratory b i rd species of laguna Tres, Eddy County, New Mex i co ,  
May 5 ,  1 992. 

Speci es Number Activity 

Wi l son ' s  phalarope 1 0  Feeding{loaf i ng
' 

Snowy pl over 1 0  Feeding  
Yel l owl egs 2 Feedingl 

Snowy p l over 1 Al ong shore 

Total 23 

Important note: There were no b i rds observed on laguna Quatro during - the survey. 

* B i rds encountered in a cut-off portion of Laguna Tres 
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Introduction 

WATER QUALITY SURVEY OF LAGUNA WALDEN IN EDDY COUNTY , 
NEW MEXICO, MAY 4, 1 992 

In 1 992 the Surve i l l ance and Standards Section conducted a water qua l i ty 
survey at an unnamed depression or swa1e at T23S R29E S3 W/2 SE/4. i n  Eddy 
County, New Mexico .  This bas i n  was i nformal l y  named " Laguna Walden" for 
convenience. The field team completed its survey on May 4 ,  1 992 . Laguna 
Walden was chosen as a study site because of its proximity to Lagunas Uno, 
Quatro and Tres and the fact that it has no known surface connection to any 
i ndustri al di scharge (Fig.  25) . 

Laguna Walden i s  a 40-60 ac depressi on that l ies on a terrace 5 m above Laguna 
G rande de 1 a  Sal near the south end of Nash Draw. This depressi on i s  at an 
altitude of 904 m ( 2 , 960 ft) above mean sea level and l ies within the Southern 
Desert ecoregion. The area has a mean annual rainfal l of 33 . 5  em ( 1 3 . 2  i n) 
and suffers an annual water deficit of 86 . 4  cm (34 i n ) .  The bas i n  appears to 
be primari l y  eol i an i n  ori g i n .  Water depth at the time of sampl i ng was 
measured at 0 . 3  m ( 1  ft) . 

Laguna Walden was sampled at its southern-most end. The bas i n  was wel l 
vegetated with a vi gorous growth of mid grasses ( 1  to 3 feet tal l )  on hummocky 
soi l .  Mesquite, Prosopi s gl andu1 0sa, and tamarisk, Tamarix pentandra, were 
abundant i n  the near-shore area. The lake supported a robust community of 
bri ne fl i es ,  Hydropyrus sp. possibly  ci nearea , and brine shrimp , Artemia 
sal i na.  A number of wad i ng bi rds were seen feeding and nest i ng i n  the sample 
area (Table 35d ) . There were no si gns of excessive grazi ng pressure at the 
time of sampl i ng ,  but the presence of pedestal l ed bunch grasses i ndicates the 
possibi l i ty of hi storic overgrazi ng. 

Soi l s  i n
'the Laguna Walden area are Pajarito l oamy f i ne sand and Cottonwood­

Reeves associ ation.  Pajarito soi l s  are deep, wel l drai ned and moderatel y  dark 
colored . W i nd and water erosion hazard for these soi l s  i s  severe. 
Cottonwood-reeves soi l s  are l i ght colored , wel l  drai ned and shal l ow .  They 
occur over gypsum and are subject to severe erosion i f  exposed (Soi l 
Conservation Servi ce 1 97 1 ) .  

Extensive areas of brush had been i nundated recentl y  and provi ded considerable 
cover for both terrestrial and aquati c  b i rds. The floor of the basi n  
consi sted of a somewhat brittle,  dark colored surface l ayer over reduced muck. 
This substrate , which appeared to consi st of calcari ous or gypsi ferous 
material and the bl ue-green a l ga Microco1eus sp. possibly  chthonop1astes 
provided an excel l ent substrate for l arval brine fl ies. The brine fl ies i n  
turn provi ded a food source for the wad i ng bi rds. Sal t  deposi ts were seen 
onl y  on debri s  and grasses above the waterl i ne .  Large numbers of brine fl y 
larvae and brine shrimp were col lected at Laguna Walden for use i n  toxi city 
tests of Lagunas Uno, Tres and Quatro waters and sedi ments (Tables 35a-b) . 

Water Qual i ty Standards 

Water qual i ty standards for Laguna Walden are set forth i n  secti on 1-102 of 
the New Mexico water qual ity standards ( NMWQCC 1 991 ) .  Water qual ity standards 
specific to pl aya l akes have not been adopted . The pri nci pal objecti ve of 

9 9  
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studyi ng the d i verse playa l akes of New Mexi co i s  to develop numeric and 
narrati ve water qual ity standards that wi l l  support and protect the attainable 
uses of these waters of the State. 

Methods 

Water qual i ty sampl i ng methods were i n  accordance with the " New Mex i co Clean 
Lakes Program: Lake Water Qual i ty Assessment" Work Plan (NMED 1 992) and the 
"Qual ity Assurance Project Plan for Water Qual ity Management Programs" (NMED 
1992 ) .  

Water Qual i ty Assessment 

Water qual ity data for playa l ake stati on ED02AF. LAG-WALD are avai l able on 
STORET and can be retri eved usi ng the selector A=21NMEX and the restrictor 
IS=92351 2 .  Parametric coverage , water qual ity and biological data are 
provided i n  tables 30 through 35.  

The i nvest"i gators computed L i kens ' ( 1 975)  phytoplankton community composition 
i ndex and Carlson ' s  ( 1 977)  chlorophyl l � ,  total phosphorus and Secchi d i sk 
depth i nd i ces (Table 31 ) .  These trophi c  state i ndices were eval uated for 
the i r  appl i cabi l i ty i n  compari sons between the hypersal i ne pl aya l akes under 
i nvest i gati on .  The i nvesti gators concluded that these i ndices have no 
appl i cab i l i ty or useful ness i n  compari sons between hypersal i ne l akes. 
Further ,  s i nce these trophi c  state indices were developed using data from 
temperate freshwater l akes , they were not expected to be useful i n  compari sons 
between hypersal i ne l akes. 

Laguna Walden i s  a Na-Mg-C1 water with a total d i ssol ved sol ids concentrati on 
of 1 9 5 , 902 mg/1 at the time of sampl i ng .  This value i s  one-half to one-thi rd 
that of Lagunas Uno , Tres and Quatro (Table 30) . 

Scans for aromat i c  hydrocarbons yielded trace amounts of chloroform of 9 . 1 
�g/l . Consul tat i on with analytical staff at the Scientific Laboratory 
Division lead to the concl us i on that chloroform was present i n  the sample only 
as a l aboratory contami nant i ntroduced during the extensive series of 
d i l utions requi red prior to analys i s .  No other aromatic hydrocarbon was 
reported for Laguna Wal den . Anal yses for radi um 226 and 228 showed no leve l s  
of concern . Results of potass i um 40 anal ysis yielded a value of 3 , 500 pCi/1 , 
consi stent with assumed normal i sotopi c  d i stri bution of the l ake ' s  potassi um  
concentration of 4 , 600 mg/1 . Anal yses for di ssolved metal s  returned values 
above detection levels  for ei ght meta l s .  Of these , stronti um (99 , 000 �g/l ) 
and boron (3900 �g/l ) appear to be el evated beyond the level expected i n  water 
subject to the evaporative concentration of Laguna Walden. Resul ts of 
stronti um and boron anal yses of sediments taken from Laguna Walden , 560 �g/g 
and 33 �g/g respecti ve ly ,  suggest that h i gh ambient concentrati ons i n  soi l may 
account for the observed level i n  water.  Nutri ent anal yses yielded no level s 
of concern . Total ammoni a  i n  Laguna Walden (0. 10 mg/ 1 )  was consi derably lower 
than l eve l s  encountered i n  other Nash Draw pl ayas . This i s  probabl y  due to 
the general l y  lower levels  of nitrogen compounds avai l able i n  Laguna Walden. 
Unioni zed ammoni a  calcu l ations, reflect i ng the relationsh i p  between 
temperature ,  pH and total ammoni a ,  i ndi cate that no significant level of 
unioni zed ammoni a  exi sted at the time of sampl i ng.  
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Phytopl ankton density was 703 cel l s/ml with ei ght taxa represented (Table 32 ) .  
Shannon-Wiener diversity was good, but may not be relevant i n  systems so 
special i zed to deal with h i gh sal i ni ty.  Qual i tative d i atom analysis from 
mUlti-substrate peri phyton scrapes yielded 2 1 2  cel l s  for ei ght taxa per 50 
fields counted. Shannon-Wiener diversity was good (Table 33) . A benthi c  
macroi nvertebrate sweep resulted i n  5 , 638 i ndivi duals per of i n  three taxa, 
one of which was represented by a s i ngle i ndividual (Table 34) . Shannon­
Wiener diversity was poor wi th Hydropyrus sp. consti tuti ng 61% of the sample.  
It should be noted that this community structure is typical of the hypersal i ne 
systems studied that have not received i ndustrial di scharge (see reports for 
Middle Lake and Wi l l i ams Sink) . 

Laguna Walden appears to be the least i mpacted system studied i n  the Carl sbad 
area. The contrast between Laguna Walden and Lagunas Uno, Tres and Quatro i s  
stri king. Despite the presence of much recentl y  dead brush i n  the vici n i ty of 
the l ake shore, there. are si gns of l i fe everywhere about Laguna Walden , 
whereas many other l akes i n  the vicinity are nearl y  devoid of l ife. The dead 
brush on the perimeter of Laguna Walden rai ses the question of the extent of 
ground-water el evation i n  Nash Draw. If Laguna Walden , l i ke the other l akes 
i n  Nash Draw , i s  a ground-water level l ake and i f  the dead brush , which i s  
greater than 1 0  ft on height and four i nches i n  d i ameter ,  was either drowned 
or poi soned by sal t ,  then water l evels  at Laguna Walden must have recentl y  
ri sen consi derably.  

Si nce the water carrying capac ity of the sha l l ow permeable rock beneath the 
floor of the Draw i s  l arge l y  occupied (BLM 1 975a, Geohydrology Associ ates 
1 986) , any contri bution to the system wi l l  f i nd an alternative route down 
gradient by surface or ground-water flow.  Si nce total d i ssolved sol i ds l eve l s  
i n  Laguna Wal den are wel l bel ow those l akes of Nash Draw receiving effl uent , 
its water level i s  probabl y  not di rectl y  related to effl uent di scharges . But 
gi ven the di ssolved sol i ds concentration difference between Laguna Walden and 
Laguna Tres ( Fi gs .  26-29) , the nearest up-gradi ent l ake , i t  i s  probabl e  that 
local groundwater i s  l i teral l y  floating on a deeper reservoi r of h i gh l y  
mi neral i zed water from Laguna Tres. Whatever the source of water i n  Laguna 
Walden, it is a valuable resource to waterfowl and other wi l d l i fe i n  an area 
where habi tat i s  scarce. Hypersal i ne groundwater mov i ng down from the upper 
part of Nash Draw , however,  may eventual l y  contami nate Laguna Walden as it has 
other l akes i n  the area, and render it unfit for use by w i l d l i fe .  
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Tabla 30. Watar Quality Data for Lagtfia. Walden 

ED02AF. LAG-WALD ED02AFLAGNAL LAGUNANALDEH 
32 1 9  3 4 . 0  103 58 1 2 . 0  4 
LAGUNA WALDEH NN HE S10 T23S R29E 
35015 NEW MEXICO EDDY 
WESTERN GULF 1 20800 
PECOS RIVER ITYPA/AMBNT/LAKE/BIO/PLAYA 
21 NMEX 920822 1306001 1  
0001 METERS DEPTH 904 METERS ELEVATION 

SMK 00010 00400 00095 00300 82205 00480 00031 82079 006 1 2  00053 
DATE TIME OR WATER PH CNDUCTVY DO SPECIFIC SALINITY INCDT IT TUR8IDTY UN-IONZD SURFACE 
FROM OF DEPTH TEMP AT 25C GRAVITY REMNING lAB NH3-N AREA 

TO DAY MEDIUM (M) CENT SU MICRQMHO MG/l GM/l PPTH PERCENT NTU MG/l ACRES 

92/05/04 1300 VERT 0 . 3  2e . 0  7 . 30 286748J 2 . 0  1 8 2 . 0J 1 00 . 0  7 . 3  0 . 00 60 

SMK 00078 00079 00204 00410 00440 00530 70300 00600 00605 00608 
DATE TIME OR TRANSP COLOR DEPTH-M T ALK HC03 ION RESIDUE RESIDUE TOTAL N ORG N NH3+NH4-
FROM OF DEPTH SECCHI FORl-UlE 1 X  LIGHT CAC03 HC03 TOT NFlT DISS-180 N N N DISS ... TO DAY MEDIUM (M) METERS SCALE REMAINS MG/l MG/l MG/l C MG/l MG/l MG/l MG/l 0 to> 

92/05/04 1300 VERT 0 . 3  . 30 . 3  1 54 188 152  1 95902 1 . 67C 1 .  530C . 1 00 

SMK 00610 00625 00630 00631 00640 00665 00666 00671 00900 009 1 5  
DATE TIME OR NH3+NH4- TOT KJEl N02&N03 N02&N03 T INORG. PHOS-TOT PHOS-DIS PHOS-DIS TOT HARD CALCIUM 
FROM OF DEPTH N TOTAL N N-TOTAl N-DISS NITROGEN ORTHO CAC03 CA,DISS 

TO DAY MEDIUM (M) MG/l MG/l MG/l MG/l MG/l N MG/l P MG/l P MG/l P MG/l MG/l 

92/05/04 1300 VERT 0 . 3  . 1 00 1 . 630 . 04K . 04K . 1 4C . 890 . 380 . D10K 32297J 3800 . 0  

SMK 00925 00930 00935 00940 00945 71870 32210 322 1 1  32212 32214 
DATE TIME OR MGNSIUM SODIUM PTSSIUM CHLORIDE SULFATE BROMIDE CHlRPHYl CHlRPHYl CHlRPHYl CHlRPHYl 
FROM OF DEPTH MG, DISS NA, DISS K ,DISS TOTAL S04-TOT BR A A UG/l B C 

TO DAY MEDIUM (M) MG/l MG/l MG/l MG/l MG/l MG/l UG/l COR RECTO UG/l UG/l 

92/05/04 1300 VERT 0 . 3  6730 . 0  52670. 00 4600 . 00 1 1 4000 5800 130 . 00 . 95C . 83C . OOC . OOC 

SMK 32218 32221 09501 09502 1 1 501 1 1 502 1 1 503 1 1 504 75038 75037 
DATE TIME OR PHEOPHTN X CHl A RA-226 RA-226 RA-228 RA-228 RA-226 + RA-226 + K-40 K-40 
FROM OF DEPTH A OF PHE A TOTAL ERROR TOTAL ERROR RA-228 228 ERR TOTAL ERROR 

TO DAY MEDIUM (M) UG/l + CHl A PC/l PC/l PC/l PC/l PC/l PC/l PC/l PC/l 

92/05/04 1300 VERT 0 . 3  . 1 6C 87C 4 . 5J . 3C 1 5 . 0J 1 0 . 0C 1 9 . 5J 1 0 . 0C 3500 . 00 1 50 . 00C 

Remark codes : C= Calculated value, J= Esti mated value, K= Less than , L= Graatar than, U= Undetected 
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Table 30. cant. 

ED02AF. LAG-WALD ED02AFLAGNAL LAGUNAWALDEN 
32 1 9  3 4 . 0  103 58 1 2 . 0  4 
LAGUNA WALDEN NW NE S10 T23S R29E 
35015 NEW MEXICO EDDY 
WESTERN GULF 120800 
PECOS RIVER 
21 NMEX 920822 1 30600 1 1  
0001 METERS DEPTH 904 METERS ELEVATION 

SMK 01 1 06 
DATE TIME OR ALUMINUM 
FROM OF DEPTH AL, OISS 

TO DAY MEDIUM (M) UG/L 

92/05/04 1300 VERT 0 100K 

SMK 01 040 
DATE TIME OR COPPER 
FROM OF DEPTH CU,DISS 

TO DAY MEDIUM (M) UG/L 

92/05/04 1300 VERT 0 100K 

SMK 01080 
DATE TIME OR STRONTUM 
FROM OF DEPTH SR , OISS 

TO DAY MEDIUM (M) UG/L 

92/05/04 1 300 VERT 0 99000 

Remark Codes: K= l ess than 

01000 01005 
ARSENIC BARIUM 
AS, DISS BA , DISS 

UG/L UG/L 

50K 100 

01046 01049 
IRON LEAD 

F E , DISS PB,OISS 
UG/L UG/L 

100K 50K 

01 1 00 01085 
TIN VANADIUM 

SN ,DISS V , OlSS 
UG/L UG/L 

100K 100K 

/TYPA/AM8NT/LAKE/8IO/PLAYA 

01010 01020 01025 82036 82037 01030 0 1 035 
BERYLIUM BORON CADMIUM CALCIUM MO CHROMIUM COBALT 
BE , OISS B ,OISS CD ,DISS DISS CA DISS MG CR ,DISS COtOlSS 

UG/L UG/L UG/L UO/L UG/L UG/L UG/L 

100.00K 3900 10K 3890000 5440000 5K 50K 

01056 71890 01060 01065 01 1 45 0 1 1 40 01075 
MANGNESE MERCURY MOLY NICKEL SELENIUM SILICON SILVER 
MN,OISS HG ,OISS MOJDISS N I ,DISS SE , DISS SI ,DISS AG,DISS 

UG/L UG/L UG/L UG/L UO/L UG/L UG/L 

390 . 0  . 5K 100K 100K 1000K 1 1 000 1 00 . 0K 

01 090 71 900 01 1 47 
ZINC MERCURY SELENIUM 

ZN , DISS HG ,TOTAL SE ,Tor 
UG/L UG/L UG/L 

100K . 5K 1 000K 
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Tabl. 30, cant. 

ED02AF. LAG-WALD ED02AFLAOWAL LAGUN�ALDEN 
32 1 9  34.0  103 58 1 2 . 0  4 
LAGUNA WALDEN NN NE SID T23S R29E 
35015 NEW MEXICO EDDY 
WESTERN GULF 1 20800 
PECOS RIVER 
21 NMEX 920822 1306001 1 
0001 METERS DEPTH 904 METERS ELEVATION 

SMK 00917 
DATE TIME OR CA MUD 
FROM OF DEPTH DRY WGT 

TO DAY MEDIUM (M) Ma/KG-CA 

92/05/04 1300 WATER 0 90061 . 00 

SMK 01053 
DATE TIME OR MN MUD 
FROM OF DEPTH DRY WGT 

00924 
MG MUD 

ORY WGT 
MG/KG-MG 

573 1 . 00 

01063 
MO MUD 
DRY WGT 

TO DAY MEDIUM (M) MG/KG-MN Ma/KG-MO 

92/05/04 1300 WATER 0 1 6 4 . 00 8 . 00K 

SMK 0 1 1 44 
DATE TIME OR SI MUD 
FROM OF DEPTH DRY WGT 

TO DAY MEDIUM (M) MG/KG-SI 

92/05/04 1300 WATER 0 278.00 

/TYPA/AMBNT/LAKE/BIO/PLAYA 

01 003 01 008 01013 01019 01023 01029 01038 01043 
ARSENIC 8A MUD BERYLIUM CD MUD B MUD CHROMIUM CO MUD COPPER 
SEDMG/KG DRY WGT SEDMG/KG WET WGTM DRY WGT SEDMG/KG DRY WGT SEDMG/KG 

DRY WGT MG/KG-BA DRY WGT G/KG-CD MG/KG-B DRY WGT MG/KG-CO DRY WGT 

. 10 1 8 . 00 8 . 00K 3 3 . 00 1 . 60 8 . 00K 8 . 00K 

01068 01078 01 083 01088 01 093 01 1 03 01 108 
NICKEL SILVER SR MUD V MUD ZINC TIN MUD AL MUD 

SEDMa/KG SEDMG/KG DRY WGT DRY WGT SEDMG/KG DRY WGT DRY WGT 
DRY WGT DRY WGT MG/KG-SR MG/KG-V DRY WGT MG/KG-SN MG/KG-AL 

8 . 00K 8 . 00K 9 1 7 . 00 8 . 00K 8 . 00 8. 00K 2620.00 

0 1 1 70 71 921 
FE MUD MERCURY 

DRY WGT SEDMG/KG 
Ma/KG-FE DRY WGT 

2292.00 . 3K 



Tabl. 30. cant. 

ED02AF. LAG-WAUl ED02AFLAGWAL LAGUNAIIALDEH 
32 1 9  34 . 0  103 58 1 2 . 0  4 
LAGUNA WAUlEN HW HE S 1 0  T23S R29E 
35015 NEW MEXICO EDDV 
WESTERN GULF 1 20800 
PECOS RIVER /TVPA/AMBNT/LAKE/BIO/PLAVA 
21NMEX 920822 130600 1 1  
0001 METERS DEPTH 904 METERS ELEVATION 

SMK 81 552 78124 81 555 73085 32101 32104 
DATE TIME OR ACETONE BENZENE BROMO CLBRMETH DICLBRMT BROMOFRM 
FROM OF DEPTH HOH VOL BENZENE TOTAL WHL-WTR 

TO DAV MEDIUM (M) TOT UG/L UG/L TOT UG/L WTR UG/L TOTUG/L UG/L 

92/05/04 1300 VERT 0 . 3  5 . 000U 1 . 00U 1 .  OOOU LOU L OU L OU 

.... SMK 48491 32102 34301 32106 3B680 77277 C DATE TIME OR MTBE CARBNTET CHLOROBE CHLRFORM CHLOROTO P-CLTOLU CI) FROM OF DEPTH WATER NZENE LUENEWTR TOTAL 
TO DAV MEDIUM (M) TOT UG/L TOTUG/L TOTWUG/L TOTUG/L TOT UG/L UG/L 

92/05/04 1300 VERT 0 . 3  5 . 00U L OU 1 .  OOOU 9 . H  1 .  OOOU 1 .  OOOU 

SMK 34536 34567 34572 34668 34496 34531 
DATE TIME OR 1 2DICHLO 1 3DICHLO 1 4DICHLO DICHLORO l lDICHLO 1 2DICHLO 
FROM OF DEPTH ROBENZEN ROBENZEN ROBENZEN DIFLUORO ROETHANE ROETHANE 

TO DAV MEDIUM (M) TOTWUG/L DISSUG/L DISSUG/L TOTWUG/L TOTWUG/L TOTWUG/L 

92/05/04 1300 VERT 0 . 3  1 .  OOOU 1 .  OOOU 1 .  OOOU 1 .  OOOU 1 .  OOOU 1 .  OOOU 

SMK 77173 77170 77168 34704 34899 34371 
DATE TIME OR 1 ,30CLPR 2 , 2DCLPR 1 , l DCLPR C1 ,3-0CP T1 ,3-DCP ETHVLBEN 
FROM OF DEPTH TOTAL TOTAL TOTAL TOT WAT TOT WAT ZENE 

TO DAV MEDIUM (M) UG/L UG/L UG/L UG/L UG/L TOTWUG/L 

92/05/04 1300 VERT 0 . 3  1 . 000U 1 .  OOOU 1 .  OOOU 1 .  OOOU 1 .  OOOU 1 .  OOOU 

Remark codes: U= undetected, T= '8BS than criterion of detection 

81 595 77342 
MTH ETH N-BUTLBZ 
KETONE TOTAL 
TOT UG/L UG/L 

5 . 000U 1 . 000U 

B2825 32105 
DIBRCLRO CLDI8RMT 
PRPN TOT 
REC UG/L TOTUG/L 

LOU LOU 

34501 77093 
l l DICHLO C-1 , 2DCE 
ROETHVLE TOTAL 
TOTWUG/L UG/L 

1 . 000U 1 . 000U 

34391 77223 
HEXACHLO IPROPBNZ 
ROBUTADI TOTAL 
TOTWUG/L UG/L 

1 . 000U 1 . 000U 

77350 
SEC-BUTB 

TOTAL 
UG/L 

1 . 000U 

30203 
ETHAN1 2  
WTR ,WHL 
REC UG/L 

L OU 

34548 
1 2DICHLO 
ROETHENE 
TOTWUG/L 

1 .  OOOU 

30341 
8NZ1MTHL 
RECOVER 
WTR UG/L 

1 . 00U 

77353 
T-BUTLBZ 

TOTAL 
UG/L 

1 . 000U 

77598 
DBRMETHA 

TOTAL 
UG/L 

1 . 000U 

34541 
1 2DICHLO 
ROPROPAN 
TOTWUG/L 

1 . 000U 

34423 
METHVLEN 
ECHLORID 
TOTWUG/L 

1 .  OOOU 
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Table 30, cant. 

ED02AF. LAG-WALD ED02AFLAGIIAL LAGUNAWALDEN 
32 1 9  34 . 0  103 58 1 2 . 0  4 
LAGUNA WALDEN NW NE 910 T239 R29E 
350 1 5  NEW MEXICO EDDY 
WESTERN GULF 120800 
PECOS RIVER 
21NMEX 920822 130600 1 1  
0001 METERS DEPTH 904 METERS ELEVATION 

SMK 77418 
DATE TIME OR l MNAPTHA 
FROM OF DEPTH TOTAL 

TO DAY MEDIUM (M) UG/L 

92/05/04 1300 VERT 0 . 3  1 .  OOOU 

SMK 81 607 
DATE TIME OR TETRAHYD 
FROM OF DEPTH FURAN 

TO DAY MEDIUM (M) TOT UG/L 

92/05/04 1300 VERT 0 . 3  5 . 000U 

SMK 77229 
DATE TIME OR 1 . 3 . 5TMB 
FROM OF DEPTH TOTAL 

TO DAY MEDIUM (M) UG/L 

92/05/04 1300 VERT 0 . 3  1 . 000U 

Remark codes : U= undetected, T= less than 

/TYPA/AMBNT/LAKE/BIO/PLAYA 

77416 34696 77224 77128 77562 34516 34475 
2MNAPTHA NAPTHALE N-PRPBN2 STYRENE 1 1 1 2TCLE 1 1 22TETR TETRACHL 

TOTAL NE T TOTAL TOTAL TOTAL ACHLOROE OROETHYL 
UG/L OTWUG/L UG/L UG/L UG/L TOTWUG/L TOTWUG/L 

1 .  OOOU 1 .  OOOU 1 .  OOOU 1 .  OOOU 1 .  OOOU 1 .  OOOU . 1 .  OOOU 

78131 77613 34551 34506 345 1 1  39180 34488 77443 77222 
TOLUENE 123TCLBZ 1 24TRICH l l 1TRICH 1 1 2TRICH TRICHLOR TRICHLOR 1 . 2 .3TCP 1 . 2 . 4TMB 
WHL HOH TOTAL LOROBENZ LOROETHA LOROETHA ETHYLENE OF LUOROM TOTAL TOTAL 
VOLUG/L UG/L TOTWUG/L TOTWUG/L TOTWUG/L TOT UG/L TOTWUG/L UG/L UG/L 

1 . 00U 1 . 000U 1 .  OOOU 1 .  OODU 1 .  OOOU 1 .  ODOU 1 .  OOOU 1 .  OOOU 1 . 000U 

39175 77135 85795 
VINYLCHL O-XYLENE XYLENE 

ORIDE TOTAL MlP WTR 
TOT UG/L UG/L WHL UG/L 

1 . 000U 1 . 000U 1 . 00U 

criterion of detection 
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Table 3 1 .  Li.iting nutrient and carlson Trophic State indices co.puted by SAS. 

LIMITING NUTRIENT fOR PLAYA LAKES , CALCULATED BY SAS 
TN/TP ) 1 7  INDICATES P-LIMITATION 

TN/TP 10 - 1 7  INDICATES N AND/OR P LIMITATION 
TN/TP < 10 INDICATES N-LIMITATION 

OBS STATION DATE TN TP RATIO 

1 21 NMEX LE01AA. LAGATUNA 31MAR92 1 09 . 30 0 . 20 546 . 500 
2 21 NMEX ED01A8. WLMSSINK 0 1 APR92 4 . 33 0 . 1 8  24. 056 
3 21 NMEX LE03AC. LANSALLK 1 4APR92 1 7 . 85 0 . 38 46. 974 
4 21NIoIEX LE04AD. MIDDLELK 1 4APR92 1 4 . 54 0. 1 1  132 . 182 
5 21 NMEX ED01AE. LAGUNUNO 04MAY92 40 . 65 0 . 25 1 62 . 600 
6 21NMEX ED02Af. LAG-lIALD 04MAY92 1 . 67 0 . 89 1 . 876 
7 21 NMEX ED03AG. LGQUATRO 05MAY92 23 . 39 0 . 96 24. 365 
8 21 NMEX ED04AH . LAG-TRES 05MAY92 1 9 . 1 4  0 . 06 3 1 9 . 000 
9 21NMEX M001 AIWMSALTLKE 09JUN92 3 . 53 0 . 1 3  27 . 1 54 

10 21NMEX HA01AJ. CHICOSAL 26AUG92 7 . 40 0 . 64 1 1 . 562 

CARlSON TROPHIC STATE INDICES COMPUTED BY SAS 
TSI <42 OLIGOTROPHIC, 42-47 MESOTROPHIC, )47 EUTROPHIC 

OBS STATION DATE CARLCHL TSICHL CARLSDO TSISDD 

1 21 NMEX LE01AA. LAGATUNA 920331 25. 0470 OLIGOTRO 60. 0000 EUTRO 
2 21 NMEX ED01A8. WLMSSINK 920401 32. 4332 OLIGOTRO 54. 1 491 EUTRO 
3 21 NMEX LE03AC . LANSALLK 920414 4 1 .  9761 OLIGOTRO 77 . 3733 EUTRO 
4 21NMEX LE04AD.MIDDLELK 920414 77. 3733 EUTRO 
5 21NMEX ED01AE. LAGUNUNO 920504 77. 3733 EUTRO 
6 21NMEX ED02Af. LAG-MALD 920504 28. 7344 OLIGOTRO 77. 3733 EUTRO 
7 21 NMEX ED03AG. LGQUATRO 920505 55. 7913 EUTRO 60. 0000 EUTRO 
8 21 NMEX ED04AH. LAG-TRES 920505 45. 6853 MESOTRO 83. 2242 EUTRO 
9 21 NMEX M001 AIWMSALTLKE 920609 32. 2697 OLIGOTRO 66. 2 1 62 EUTRO 

10 21 NMEX HA01AJ. CHICOSAL 920826 85. 9582 EUTRO 93 . 2263 EUTRO 

LIMITING 

P 
P 
P 
P 
P 
N 
P 
P 
P 

N l/OR P 

'j 

CARLTP TSITP 

80 . 593 EUTRO 
7 9 . 073 EUTRO 
89. 855 EUTRO 
71 . 967 EUTRO 
83 . 8 13  EUTRO 

102 . 1 36 EUTRO 
103. 228 EUTRO 

63. 220 EUTRO 
74. 377 EUTRO 
97. 378 EUTRO 



Fig.  2 6  P l aya bi ota x 100 vs major ions.  
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Fig. 2 8  Stiff diagrams: Nash Draw playas % meq/liter 
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Fig. 2 9  Trilinear diagram: Nash Draw playas mg/I x 0.1 
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Tab l e  3 2 . Phytopl ankton col l ected from Nash Draw p l ayas , Eddy County , New Mex i co ,  
Apri l 4-5 , 1 99 2 .  

Lake Stat i on Date Taxon Count (%) 
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

Laguna Wal den ED02AF . LAG-WALD 

Laguna Uno ED0 1 AE . LAGUNUNO 

Laguna T res ED04AH . LAG-TRES 

Laguna Quatro ED03AG . LGQUATRO 

92/0 5 /04 

Total 

Fragi l ar i a  
Syned ra 
Achnanthes 
Cymbe l l a  
N i tzsch i a  
Dunal i e l l a  
Cruc i gen i a  
G l eocyst i s  

Taxa R i chness 
Shannon - W i ener D i ve r s i ty 
Evenness 

9 2 /0 5 /04 none found 

9 2 /0 5 /0 5  none foun d  

9 2 /0 5 /0 5  Duna l i e l l a  

Total 
Taxa R i chness 
Shannon - W i en e r  D i ve rs i ty 
Evenness 

3 9 5  ( 5 6 . 2 )  
1 6 9 ( 24 . 0 )  

29 ( 4 . 1 )  
5 7  ( 8 . 1 )  
29 ( 4 . 1 )  
1 8  ( 2 . 5 )  

3 ( 0 . 4 )  
3 ( 0 . 4 )  

703 
8 
1 . 84 
0 . 6 1  

o ( 1 00 )  

o ( 1 00 ) 

1 848 ( 1 00 ) 

1 848 
1 
0 . 00 
0 . 00 



Table 33. 

QUALITATIVE DIATOM ANALYSIS OF LAGUNA WALDEN. N . M . : 1 992 
Multiple substrate periphyton scrapes: 

II CELLS 

1 .  Amphora coffei form i s  (Ag. ) Kutz . 
var.  coffei formis 

2 .  EntQmone i s  paludosa (W.  Sm. )  Reim.  comb. nov. 
var. pal udosa 

3 .  N i tzschi a acuta Hantzsch. 

4 .  N.  commun i s  Rabenhorst 

5 .  N .  epi themi o i des Grun . 

6 .  N .  l i near i s  W .  Smith 

7 .  N .  palea ( Kutz . )  W. Sm. 

8 .  Rhopalod i a  muscul us ( Kutz . ) o .  Mul l .  
var. musculus 

SHANNON-WIENER INDEX OF DIVERSITY 

Total number of f i el d s  v i ewed for formal count = 50 
Total speci es per formal count = 8 
Total species i dent i f i ed = 1 1  

H = 2 . 05 
Hmax = 3 . 00 

Equ i tab i l i t y  = 0 . 68 

56 

1 

26 

1 9  

2 

98 

2 

8 

Total = 2 1 2  

Other d i atoms observed , but not i ncl uded i n  formal count : 

1 .  Eunot i a  Sp.  

2 .  Nav i c u l a  sp.  #1  (prob. dul cus patr .  var.  dul cus) 

3 .  Nav i cu l a  sp.  #2 

1 1 4  



Table 3 4 . 1 9 9 2  PLAYA SURVEY MACROINVERTEBRATE ABUNDANCES 

W i l l iams S ink 9 2 0 4 0 1  ( re f . ) 
2 60 stat ion 

Artemia sal i na I Hydropyru s  � , 
near c inearea 
Dasyhe l e a  � 
Strat i omys � 

2 4 00 stat ion 
Artemia salina 
Hydropyrus � , 
near c i nearea 
Dasyhelea � 

2 7 5  

5 0  
2 1  

1 

6 9  

2 6 8  
1 1  

Middle Lake 9 2 0 4 1 4  ( re f . ) 
N s ide o f  i s l and 

Artemia sal ina 3 8 9 0  
Hydropyrus � , 
near c i nearea 
Cul i c i dae , prob . 
Aedes � 
Strati omys � 
Mus c i dae 

S .  shore 
Artemia sal ina 
Hydropyrus � , 
near c i nearea 

1 

5 
1 
o 

3 5 0 7  

1 5  

" Laguna Walden" 9 2 0 5 0 4  ( re f . ) 
S .  end 

Artemia sal ina 2 2 0 1  
Hydropyru s  � , 
near c i nearea 3 4 3 6  
Nemotelus � 1 

Laguna Tres 9 2 0 5 0 5  
near Murchi s o n  Nash # 3  

none found 

1 1 5  

Laguna Gatuna 9 2 0 3 3 1  
East Shore 

West shore 

o 

o 
o 
o 

4 

1 1  
o 

Lane Salt Lake 9 2 0 4 1 4  
inlet channel 

o 

5 4 1  

o 
o 
6 

t mi . N .  o f  S .  end 
a 

a 

Laguna Uno 9 2 0 5 04 
W .  end 

a 

0 
0 

Laguna Quatro 9 2 0 5 0 5  
W .  end 

none found 



Table 3 5 a .  Results o f  adult Artemia salina 4 8  hr acute toxicity 
tests ( 1 00% test and control water ) .  

Test S i te % Survival Control s ite % Surv i val 

Laguna Gatuna 0* W i l l i ams S ink 9 7 . 8  

Lane Salt Lake 0* M i ddle Lake 1 00 . 0  

Burro Pipe l i ne e f f l . 0* M i ddle Lake 1 0 0 . 0  

Laguna Uno 0 Laguna Walden 9 6 . 0  

Laguna Tres 0* Laguna Walden 96 . 0  

Laguna Quatro 0 Laguna Walden 9 6 . 0  

* 100% mortality/immobility after 24 hrs . 

Table 3 5 b .  Results o f  larval Hydropyrus � 4 8  hr acute toxicity 
tests ( 1 00% test and control sediment ) .  

Test S it� " Survival Control Site " Survival 

Laguna Gatuna 5 61 W i l l i ams S i nk 8 0  

Lane Salt Lake! No sed iment tox i c i t y  tests were conducted 

Laguna Uno 3 61 Laguna Walden 9 6  

Laguna Tres 5 81 Laguna Walden 9 6  

Laguna Quatro 1 21 Laguna Walden 9 6  

Surv ival = indiv idual l arvae that were not dead o r  immobi l e .  

Too few Hydropyrus larvae were c o l lected from M iddle Lake for 
comparat ive tox i c i ty t e s t i ng . 

1 1 6  



Table 35c.  M i g ratory b i rd spec i es of Laguna Uno , Eddy County , New Mex i co ,  
May 4 ,  1 99 2 .  

Speci es Number Activity 

Bl ue-wi nged/c i nnamon teal 2 Loaf i n g  
Swal l ow spec i es 1 F l y  over 
Duck spec i es 1 F l y  over 
Peregr i ne fal con 1 Chas i ng duck 

Total 5 

Tab l e  35d. M i g ratory bi rd speci es of Laguna Wal den , Eddy County,  New Mexico,  
May 4 ,  1 99 2 .  

Species 

Bl ack-necked sti l t 
Wi l son ' s  pha l a rope 
Greater yel l ow l egs 
Ki 1 1  deer 
Snowy egret 

Number 

1 4  
9 
1 
5 

1 1  

Total 40 

Act i v i ty 

Feed i ng/nest i ng 
Feed i ng 
Feed i ng 
Vocal i z i ng 
F l y  over/nesti ng? 

Table 35e. M i g ratory bi rd spec i es of Laguna T res , Eddy County , New Mexi co ,  
May 5 ,  1 99 2 .  

Species Number Activity 

Wi l son ' s  pha l arope 1 0  Feed i ng{Loaf i ng 
, 

Snowy p l ove r 1 0  Feed i ng 
Ye1 1 0wlegs 2 Feed i ng' 

Snowy plover 1 A l ong shore 

Total 23 

Important note: There were no bi rds observed on Laguna Quatro duri  ng the survey . 

* Bi rds encountered i n  a cut-off port i on of Laguna T res 
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WATER QUALITY SURVEY OF LAGUNA QUATRO IN EDDY COUNTY, NEW MEXICO 
MAY 5 ,  1 992 

INTRODUCTION 

Duri ng 1 992 the Survei l l ance and Standards Secti on conducted a water qual ity 
assessment of Laguna Quatro i n  Eddy County, New Mexico ( F i g .  30) .  The field  
team visited the pl aya on  May 5 ,  1992 .  

Laguna Quatro is  l ocated i n  southeastern New Mexi co approximatel y  10  mi les 
east of Loving,  New Mexico, via State hi ghways 31  and 1 28 .  It is one of many 
pl aya bas i ns located i n  the' " potash d i strict" of Eddy and Lea counti es ,  New 
Mexico ,  which i s  the l argest potash m i n i ng area i n  the U . S .  (New Mexico Bureau 
of Mi nes & Mi neral Resources 1 977) . The pl aya was determi ned to have a 
surface area of 77 hectares ( 1 91 ac) as calculated through d i g i t i zed analysis 
of 7 . 5  mi nute quadrang l e  maps by personnel of the Bureau of Land Management , 
and i s  at an elevation of 909 meters ( 2 , 982 ft) above mean sea leve l . Thi s  
basi n  i s  l ocated i n  the arid Southern Deserts ecoregion where mean annual 
prec i pitation i s  33 . 5  cm/yr ( 1 3 . 2  i n/yr) , and annual moi sture deficit i s  86 . 4  
cm/yr (34 i n/yr) (Gab i n  and Lesperance 1977 ) .  

Soi l s  associ ated with Laguna Uno are of the Reeves-Gypsum l and complex. 
Typical characteristics for the Reeves series are l i ght-colored , wel l  dra i ned , 
calcareous soi l s  over gypsiferous earths and rocks . This complex i s  general l y  
suitabl e  for nat i ve pasture and w i l d l i fe habitat. Soi l  erod i bi l i ty i s  sl i ght , 
though it i s  suggested that " good range management i s  needed to maintain  a 
cover of desi rable forage" (Soi l Conservation Service 1971 ) .  

Laguna Quatro i s  one of many pl aya basins within Nash Draw that h i storical l y  
were ephemeral except where spri ngs provided a conti nuous water supply.  This 
playa, however ,  and others in l ower Nash Draw , now appear to be permanent due 
to hydrolog i c  changes after years of receiving the di scharges of the potash 
i ndustry. The closest and largest potash m i ne and mi l l ,  the International 
Mi nerals and Chemi cal  Corporati on (IMC ) ,  began operati on in 1 936 . By 1 948 
potassium bearing ore was bei ng extracted from five shafts and associ ated 
tunnel s  ( ICF 1 988 ) .  Process water used i n  the extracti on and refi nement of 
the potassi um ore i s  pumped from wel l s  i n  the Capitan L i mestone of the 
Carlsbad underground water bas i n .  The IMC operati on uses an estimated 3 , 500 
gal/m i n  of water to process the ore .  Though .some. of thi s  water is l ost 
through evaporation duri ng processi ng ,  an estimated 5 , 000 acre-feet of bri ne 
is d i scharged annual l y  to l ower Nash Draw. Sod i um and Chloride are the most 
abundant i ons present i n  Laguna Quatro. Thr IMC faci l i ty di scharges a 
conservative l y  estimated amount of 1 . 8 x 1 0  metric tons per year of NaC1 to 
Nash Draw. This di scharge certa i n l y  accounts for much of the thi ck salt 
i ncrustati on on the bottom of most Nash Draw pl ayas . 

Informati on publ i shed by the Bureau of Land Management ( 1 975b) i nd i cates that 
surface and ground water leve l s  i n  l ower Nash Draw pl aya basi ns have r i sen 
consi derably si nce at l east 1 958 . For example,  the BLM states that New Mexi co 
Hi ghway 128  was elevated to protect the roadbed from the rising  water l evel s 
of Laguna Quatro and Laguna Tres . 
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Further ,  surface and ground-water flows apparentl y  connect the Nash Draw p l aya 
bas ins as i ndi cated by the fol lowing quotation from BLM ( 1 975b ) :  

It i s  shown by Cooper ( 1 962 , table 2 ) ,  that Nash Wel l ,  Sec. 6 ,  T .  23S. , 
R . 30E. , was 30 feet deep and the water level was 6 . 5  feet below l and 
surface . This wel l i s  now flooded by Laguna Quatro, hence the aquifer 
below this l ake has risen at least 7 feet s i nce August 1 9 ,  1 958. If the 
reported depth i s  correct , the aquifer may have risen 30 feet si nce the 
time i t  was dri l led, because presumabl y  it d i d  not pump brine when 
dri l led . 

Another past contri butor of bri ne effluent di scharged di rectly to Laguna 
Quatro was B&E Incorporated . The Bureau of Land Management a l l owed thi s 
faci l i ty to di scharge produced water from oi l and gas extracti on activi ties 
di rectly i nto Laguna Quatro. Concern shared by federal , state and pub l i c  
agenci es and organi zations eventual l y  lead to the determi nation by EPA that 
Laguna Quatro i s  a "Water of the United States , "  and thus i s  subject to point 
source regulat i ons under the Clean Water Act . The net result of thi s 
determi nation has been the halt of produced bri ne d i scharged by B&E 
Incorporated . 

Laguna Quatro i s  one of four pl aya basi ns studied i n  Nash Draw and i s  
approximatel y  2 mi les down gradient from Laguna Uno, which recei ves di rect 
di scharge from IMC. Laguna Tres i s  l ocated below and to the west of Laguna 
Quatro and has a man made channel connecti ng it with Laguna Quatro. The 
fourth lake i s  the reference pl aya Laguna Walden , which was considered free of 
impacts due to di rect potash or produced water d ischarges . 

Water Qual i ty Standards 

Water qual ity standards for Laguna Quatro are set forth i n  section 1-102 of 
the New Mexico water qual i ty standards (NMWQCC 1 99 1 ) .  Water qual i ty standards 
specific to p l aya l akes have not been adopted . The pri nci pal objecti ve of 
studyi ng the di verse pl aya l akes of New Mexico i s  to devel op numeric and 
narrative water qual i ty standards that wi l l  support and protect the attai nable 
uses of these waters of the State . 

Methods 

Water qual ity sampl i ng methods were i n  accordance with the "New Mexi co Cl ean 
Lakes Program: Lake Water Qua l i ty Assessment" work plan (NMED 1 992)  and the 
"Quality Assurance Project Plan for Water Qual ity Management Programs" (NMED 
1 992 ) .  

Water Qual ity Assessment 

Water qual i ty data for pl aya l ake station ED03AG . LGQUATRO are avai l ab l e  on 
STORET and can be retrieved using the selector A=21 NMEX and restri ctor 
IS=9235 1 3 .  Parametric coverage , water qual ity and biologi cal data are 
provided i n  tables 36 through 40. 

The i nvesti gators computed 
i ndex and Car l son ' s  ( 1 977)  
depth i ndices (Table 37 ) .  

L i kens ' ( 1 975)  phytopl ankton community composition 
chlorophyl l � ,  total phosphorus and Secchi d i sk 
These trophi c  state i ndi ces were eval uated for 
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thei r app l i cabi l i ty i n  compari sons between the hypersal i ne pl aya l akes under 
i nvesti gation .  The i nvesti gators concl uded that these i ndices have no 
appl icab i l ity or useful ness i n  compari sons between hypersal i ne l akes. 
Further ,  si nce these trophi c  state i ndices were devel oped using data from 
temperate freshwater l akes , they were not expected to be useful i n  compari sons 
between hypersal i ne l akes. 

Val ues for unioni zed ammoni a  are presented here as an expressi on of the 
relationshi p  between total ammoni a ,  pH and temperature. It i s  estimated that 
al gori thms i ncorporati ng i onic  strength and total al kal i nity i n  addition to 
the above wou l d  yield resul ts of approximatel y  one-half the concentrations 
given here (Emerson et al . 1 975;  B. Zander, EPA Region 8 ,  pers. comm. ) .  

Review of the EPA ' s  gui dance l i terature for both fresh and sal twater ammoni a  
criteria shows that whi l e  ammoni a  toxicity i ncreases with both temperature and 
pH , a decrease i n  toxicity occurs with i ncreasi ng sal i nity. The EPA did not 
publ i sh criteria for un- i oni zed ammoni a  i n  sal i ne envi ronments beyond thi rty 
parts per thousand , whi l e  sal i n i ty levels  i n  the hypersal i ne pl ayas studied i n  
1 992 ranged from 1 40 to 390 parts per thousand . Further ,  the accuracy of the 
method used to calcul ate the un-ioni zed fraction of total ammonia i s  
Questionable when used i n  conditions of high ionic  strength . I n  l i ght of the 
above , i t  i s  worthy of note that the l ake with the hi ghest cal culated un­
ionized ammoni a  level (Midd l e  Lake) among the hypersal i ne systems studied 
during 1 99 2 ,  also supported the second hi ghest benthic standi ng crop (3897/m2 ) 
and greatest number of taxa (4) of al l these l akes. 

Total di ssol ved sol i ds of 368 , 540 mg/l with domi nant sodium and chloride i on 
concentrati ons of 1 50 , 500 and 297 , 000 mg/l , respect i ve l y ,  pl ace Laguna Quatro 
i n  a hypersal i ne category. Potassi um and sul fate concentrati ons were also 
notable with val ues of 24, 000 and 30 , 500 mg/l , respectively.  It i s  important 
to point out that the total di ssol ved sol i ds for Laguna Quatro were about 
twice that of Laguna Walden, the reference playa, and potassium and sulfate 
concentrations were over five times hi gher i n  Laguna Quatro than i n  the 
reference playa. Fi gure 3 1  compares those pl aya basi ns receiving or havi ng 
received some type of di scharge and those considered reference playas. 
Fi gures 32 through 34 provide a graphical compari son of Laguna Quatro and 
Laguna Walden . 

Total and d i ssol ved metal anal yses of water and sediment showed no l evels  of 
concern . Mercury was detected ( 2 . 6  ug/l ) i n  the fi l tered sample whi l e  resul ts 
from anal yses of total mercury were bel ow detection l i mits.  Thi s di screpancy 
may by due to l aboratory error. Radiological anal yses of water for rad i um 226 
and 228 and potassi um 40 were below l ivestock and w i l d l ife water i ng criteri a.  
Anal yses of water samples for aromati c  and halogenated purgeabl es were 
performed . Results of these scans yielded no detectabl e concentrations of the 
62 compounds anal yzed except for chloroform. Laboratory personnel , however ,  
bel i eve that the presence of chl oroform i s  most l i kel y  due to l aboratory 
contami nation .  Analyses for base/neutral extractables were performed on 
sediment col l ected at the sampl i ng station .  As di scussed i n  the i ntroduction, 
the minimum detection l imits were h i gh due to the d i l ution necessary for 
successful anal yses of the sample.  These analyses yielded no detectable 
concentrati ons for 50 specific organi c  compounds. The anal yst also reported , 
however ,  that the sample contai ned a series of petroleum hydrocarbons i n  the 
si x-carbon atom to greater range at a total concentrati on of approximatel y  
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1 , 1 00 mg/l . This suggests that resi due from produced water di scharge and 
documented petroleum spi l l s persi sts i n  the sed iment. 

Biolog i cal exami nation of phytopl ankton , sediment and epi phytic d i atoms, and 
macroi nvertebrates were performed. Phytoplankton anal ysi s  yielded one speci es 
of the green alga Dunal iel l a ,  which i s  a s i ngle cel l ed fl agel l ate d i st i nctive 
as one of two soft bodied al gae known to persi st in waters saturated with 
salts (Table 38) .  Cole ( 1 983) states that few al gal speci es can survive i n  
waters with g reater than 1 0% sal i nity, except for specific bl uegreens and 
d i atoms that tolerate h i gh sal i n i ty .  Cole further states that excepti ons are 
the branched green alga Ctenocl adus c i rci nnatus and the g reen fl agel l ate 
Dunal iel l a ,  which thrive i n  waters saturated with NaCl . 

Qual i tative d i atom analysis of composi ted substrate peri phyton scrapes were 
performed . There were no di atoms found i n  the high l y  concentrated microscope 
sl ide mount . Sediment samples were also col l ected for d i atom ana l ys i s  using a 
Lexan pi ston corer i nsert fi tted with an eggshel l core catcher to hold the 
sedi ment i n  place. Anal yses of core sections mi ght have yielded i nformati on 
on the historic d i atom communities of Laguna Quatro, but h i gh l y  al kal i ne and 
sal i ne conditions caused the d i ssol ution of diatom frustules (Dr.  Sam 
Rushforth pers. comm. ) to the extent that chronolog i cal core section anal ysi s 
was not possi ble.  

Macroinvertebrates were col l ected from the western end of Laguna Quatro. 
There were no organi sms found during formal D-net sweeps. The analyst, 
however ,  found a few (4 or 5)  Hydropyrus sp. when the sal t pan substrate of 
the l ake was broken with a shovel . Table 39 provides a compari son between 
macroi nvertebrates i dentified f rom Laguna Quatro and the reference playa, 
Laguna Walden , where substantial  popul ati ons of Artemia sal i na and Hydropyrus 
sp. were counted . 

An important finding of these pl aya surveys i s  that di fferences between Laguna 
Quatro and Laguna Walden are substantial . Data show that Laguna Quatro has 
twice the d i ssolved sol ids as Laguna Walden. Laguna Quatro was devoid of 
al gal and macroi nvertebrate communities except for one g reen al gal species and 
four brine fly individual s  gathered from beneath the l ake bottom sal t pan. 

Acute toxicity tests were conducted using Artemia sal i na and Hudropyrus sp. , 
where organi sms col lected from the reference pl aya were exposed to water and 
sediment col lected from the test pl aya. No Artemia survi ved exposure to water 
col l ected from Laguna Quatro, and onl y 1 2  percent of Hydropyrus exposed to 
Laguna Quatro lake sediments· were al i ve after 48 hours (Tables 40a and 40b ) .  

Wi ldl i fe use was much more prevalent at the reference p l aya than at Laguna 
Quatro. No migratory waterfowl or shore bi rds were observed on Laguna Quatro, 
however ,  migratory bi rds were observed l oafing, feedi ng and nesting at Laguna 
Walden (Tables 40c-e) .  This strongly suggests that past conditions at many 
other Nash Draw pl aya basi ns i nc l uding Laguna Quat ro ,  may once have provi ded 
mi gratory waterfowl with a more hospi tabl e  habitat. 
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Table 36. Water quality data for Lagwaa Quatro, 1992. 

ED03AG. LIlQUATRO ED03AGQUATRO LAGUHAQUATRO 
32 20 01 . 0  103 55 1 0 . 0  4 
LAGUNA QUATRO SHORE STATION E OF IMC SHAFT #5 
35015 NEW MEXICO EDDY 
WESTERN GULF 1 20800 
PECOS RIVER ITYPA/AMBNT/LAKE/BIO/PlAYA 
21 NMEX 920718 130600 1 1  
0000 METERS OEPTH 909 METERS ELEVATION 

SMK 00010 00400 00095 00300 82205 00480 00031 82079 00608 00612 
DATE TIME OR WATER PH CNDUCTVY 00 SPECIFIC SALINITY INCDT IT TURBIDTY NH3+NH4- UN-IONZD 
FROM OF DEPTH TEMP AT 25C GRAVITY REMNING lAB N DISS NH3-N 
TO DAY MEDIUM eM} CENT SU MICROMHO MG/l GM/l PPTH PERCENT NTU MOil MG/l 

92/05/05 0900 WATER 0 25 . 2  495210J 1 . 1  341 . OJ 100 . 0  
92/05/05 0900 VERT 0 7 . 34 2 . 21J 1 4 . 0  20.300 O . 2J 

SMK 00078 00079 00204 004 1 0  00440 00530 70300 00600 00605 00053 

I-' DATE TIME OR TRANSP COLOR DEPTH-M T ALK HC03 ION RESIDUE RESIDUE TOTAL N ORG N SURFACE 

N FROM OF DEPTH SECCHI FORl-UlE 1% lIGHT CAC03 HC03 TOT NFlT DISS-180 N N AREA 
CoO TO DAY MEDIUM eM} METERS SCALE REMAINS MOil MG/l MG/l C MG/l MOil MG/l ACRES 

92/05/05 0900 VERT 0 1 . 00l 4 1 . 0l lB5 226 306 368540 23. 39C . OOOC 150 

SMK 00610 00625 00630 00831 00640 00665 00666 00871 00900 00915 
DATE TIME OR NH3+NH4- TOT KJEl N02&N03 N02&N03 T INORG. PHOS-TOT PHOS-DIS PHOS-DIS TOT HARD CALCIUM 
FROM OF DEPTH N TOTAL N N-TOTAl N-DISS NITROGEN ORTHO CAC03 CA,DISS 

TO DAY MEDIUM eM} MG/l MG/l MG/l MG/l MG/l N MOil P MG/l P MG/l P MG/l MG/l 

92/05/05 OSOO VERT 0 20. 500 20. 500 2 . 89 3 . 0  23 . 39C . 960 . 570 . 0 1 0K 295S0J 470 . 0  

SMK 00925 00930 00935 00940 00945 006BO 32210 322 1 1  322 1 2  32214 
DATE TIME OR MONSIUM SODIUM PTSSIUM CHLORIDE SULFATE TOT ORG CHlRPHYl CHlRPHYl CHlRPHYl CHlRPHYl 
FROM OF DEPTH Ma,OIS! NA, OIS! K , DISS TOTAL S04-TOT CARBON A A UG/l B C 

TO DAY MEDIUM eM } MG/l MG/l MG/l MG/l MG/l MOil UG/l CORRECTD UG/l UG/l 

S2/05/05 0900 VERT 0 6900 . 0  1 50500. 0  24000 . 00 297000 30500 200K 1 2 . 71 J  1 3 . 08J 2 . 02J . OOJ 

SMK 32218 32221 
DATE TIME OR PHEOPHTN % CHl A 
FROM OF DEPTH A OF PHE A 

TO DAY MEDIUM eM} UG/l + CHl A 

92/05/05 0900 VERT 0 . OOJ 1 00J 
REMARK CODES: C = calculated value, K = actual value is ,_ than value 1Ihown ,  J = .sti_ted value, • = MQ STIIIIDARQ VIOLATION 



Tabl. 38 , cant. 

ED03AG. LGQUATRO ED03111lQUATRO LAGUIIAQUATRO 
32 20 01 . 0  103 55 1 0 . 0 4 
LAGUNA QUATRO SHORE STATION E OF IMC SHAFT .5 
35015 NEW MEXICO EDDV 
WESTERN GULF 1 20800 
PECOS RIVER /TVPA/AMBNT/LAKE/BIO/PLAVA 
21NMEX 920718 13060011 
0000 METERS DEPTH 909 METERS ELEVATION 

24G SOUT 

SMK 79537 79538 79546 79509 03645 03646 03647 79532 30180 79559 
DATE TIME OR ACENAPH ACENAPH ANTHRA 1 , 2-BENZ BNZBFLRN BNZKFLRN BNZGHIPL 3 . 4BENZO BNZLALCH BIS(2CLR 
FROM OF DEPTH THENE THVLENE CENE ANTHRACN ELUTRIAT ELUTRIAT ELUTRIAT PVRENE SOIL, REC ETXV )MTH 

TO DAV MEDIUM (M) WASMG/KG WASMG/KG WASMG/KG WASMG/KG UG/L UG/L UG/L WASMG/KG MG/KG WASMG/KG 

92/05/05 0900 VERT 0 2 . 00K 2 . 00K 2 . 00K 2 . 00K 4000. 0K 4000. 0K 4000. OK 4 . 00K 2K 2 . 00K 

.... SMK 79560 79561 79562 79534 79565 7B547 79527 79535 79592 79508 
N DATE TIME OR BIS(2CLR BIS(2CLR BIS(2ETH 4BRPHNVL BUTBNZVL CLBNZENA 2-CHLORO 4CLPHNVL CHRVSENE 1 256DIBZ 
... FROM OF DEPTH ETH) ETH IPRP) ETH HEX)PHTH PHNVLETH PHTHLATE MINE NAPTHALN PHNVLETH ANTHRACN 

TO DAV MEDIUM (M) WASMG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG UG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG 

92/05/05 0900 VERT 0 2 . 00K 2 . 00K 2 . 00K 2 . 00K 2 . 00K 4000 . 0K 2 . 00K 2 . 00K 2 . 00K 2. 00K 

SMK 30188 79599 795 1 1  795 1 6  79517 79530 79608 796 1 1  79524 79525 
DATE TIME OR DIBNZOFR DINBUTVL 1 2DICLBZ 1 3DICLBZ 1 4DICLBZ 3 .3DICLR DIETHVL DIMETHVL 24DINIT 26DINIT 
FROM OF DEPTH SOIL . REC PHTHLATE BNZIDINE PHTHLATE PHTHLATE TOLUENE TOLUENE 

TO DAV MEDIUM (M) MG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG 

92/05/05 0900 VERT 0 2K 2 . 00K 2 . 00K 2 . 00K 2 . 00K 2 . 00K 2 . 00K 2 . 00K 2 . 00K 2 . 00K 

SMK 79600 79625 79626 79633 79834 79635 79636 79844 79646 79666 
DATE TIME OR DINOCTVL FLUORAN FLUORENE HEXACLOR HEXACLOR HXCLCVCL HEXACLOR IND(123- ISPHRONE METHPHEN 
FROM OF DEPTH PHTHLATE THENE BENZENE BUTADIEN PENTDIEN ETHANE CD)PVRNE ANTHRENE 

TO DAV MEDIUM (M) WASMG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG WASMG/KG 

92/05/05 0900 VERT 0 4 . 00K 2 . 00K 2 . 00K 2 . 00K 1 0 . 0K 1 0 . 0K 2 . 00K 2 . 00K 2 . 00K 2 . 00K 

REMARK CODES: C = calculated value, K = actual value i8 less than value shown ,  J = 8Btiu.ted val .... • = WQ STANDARD VIOLATION 
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Tabl. 38 , cant. 

ED03AG. LGQUATRO ED03AGQUATRO LAGUIIAQUATRO 
32 20 01 . 0  1 03 55 1 0 . 0  4 
LAGUNA QUATRO SHORE STATION E OF IMC SHAFT .5 
35015 NEW MEXICO EDDY 
WESTERN GULF 1 20800 
PECOS RIVER 
21 NMEX 92071 8  130600 1 1  
0000 METERS DEPTH 909 METERS ELEVATION 

SMK 79870 
DATE TIME OR NAPHTHA-
FROM OF DEPTH LENE 

TO DAY MEDIUM (M) WASMG/KG 

92/05/05 0900 VERT 0 2 . 00K 

SMK 81 552 
DATE TIME OR ACETONE 
FROM OF DEPTH 

TO DAY MEDIUM (M) TOT UG/L 

92/05/05 0900 VERT 0 1 25 . 000K 

SMK 46491 
'DATE TIME OR MTBE 
FROM OF DEPTH WATER 

TO DAY MEDIUM (M) TOT UG/L 

92/05/05 0900 VERT 0 1 2 5 . 00K 

SMK 34536 
DATE TIME OR 1 2DICHLO 
FROM OF DEPTH ROBENZEN 

TO DAY MEDIUM (M)  TOTWUG/L 

92/05/05 0900 VERT 0 2 5 . 000K 

REMARK CODES: C = calculated value, K = 

/TYPA/AMBNT/LAKE/BIO/PLAYA 

24G SOUT 

30188 30187 30189 79872 79869 79668 
ANILIN2N ANILIN3N ANILIN4N NITRO N-NITRSO N-NIlRSO 
SOIL , REO SOIL, REO SOIL, REO BENZENE DIPHYLAM DI-NPRAM 

MG/KG MG/KG MG/KG WASMG/KG WASMG/KG WASMG/KG 

2K 20.DK 1 0. 0K 2 . 00K 2 . 00K 2 . 00K 

78124 81 555 73085 32101 32104 81 595 
BENZENE BROMO CLBRMETH DICLBRMT BROMOFRM MTH ETH 
HOM VOL BENZENE TOTAL WHL-WTR KETONE 

UG/L TOT UG/L WTR UG/L TOTUG/L UG/L TOT UG/L 

25. 00K 25. 000K 2 5 . 0K 2 5 . 0K 2 5 . 0K 1 25 . 000K 

32102 34301 32106 38680 77277 82625 
CARBNTET CHLOROBE CHLRFORM CHLOROTO P-CLTOLU DIBRCLRO 

NZENE LUENEWTR TOTAL PRPN TOT 
TOTUG/L TOTWUG/L TOTUG/L TOT UG/L UG/L REC UG/L 

25 . 0K 2 5 . 000K 9 . 7J 25. 000K 25. 000K 2 5 . 0K 

34587 34572 34688 34498 34531 34501 
1 3DICHLO 1 4DICHLO DICHLORO 1 1 DICHLO 1 2DICHLO 1 1 DICHLO 
ROBENZEN ROBENZEN DIFLUORO ROETHANE ROETHANE ROETHYLE 
DISSUG/L DISSUG/L TOTWUG/L TOTWUG/L TOTWUG/L TOTWUG/L 

25. 000K 25. 000K 25. 000K 25. 000K 25. 000K 25. 000K 

actual value ;s less than value shown� J = esti .. ted value, 

79692 79702 79507 
PHENAN PYRENE 1 24TRICL 
THREHE BHZ 
WASMG/KG WASMG/KG WASMG/KG 

2 . 00K 2 . 00K 2 . 00K 

77342 77350 77353 
N-BUTLBZ SEC-BUTB T-BUTLBZ 

TOTAL TOTAL TOTAL 
UG/L UG/L UG/L 

25. 000K 25. 000K 25 . 000K 

32105 30203 77596 
CLDIBRMT ETHAN1 2  DBRMETHA 

WTR .WHL TOTAL 
TOTUG/L REC UG/L UG/L 

25. 0K 25K 25. 000K 

77093 34548 34541 
C-1 , 2DCE 1 2DICHLO 1 2DICHLO 

TOTAL ROETHENE ROPROPAN 
UG/L TOTWUG/ L  TOTWUG/L 

25. 000K 25. 000K 25.000K 

* = WQ STANDARD VIOLATION 
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Table 36" cant. 

ED03AG. LGQUATRO ED03AGQUATRO LAGUNAQUATRO 
32 20 0 1 . 0  103 55 1 0 . 0 4 
LAGUtlA QUATRO SHORE STATIOtl E OF IMC SHAFT .5 
35015 NEW MEXICO EDDY 
WESTERN GULF 1 20800 
PECOS RIVER /TYPA/AMBNT/LAKE/BIO/PLAYA 
21NMEX 920718 130600 1 1  
0000 METERS DEPTH 909 METERS ELEVATION 

24G SOUT 

SMK 77173 77170 77168 34704 34699 34371 34391 77223 30341 34423 
DATE TIME OR 1 , 3DCLPR 2 , 2DCLPR 1 . 1 DCLPR C1 , 3-DCP T1 . 3-DCP ETHVLBEN HEXACHLO IPROPBNZ BNZ1MTHL METHYLEN 
FROM OF DEPTH TOTAL TOTAL TOTAL TOT WAT TOT WAT ZENE ROBUTADI TOTAL RECOVER ECHLORID 

TO DAY MEDIUM (M) UG/L UG/L UG/L UG/L UG/L TOTWUG/L TOTWUG/L UG/L WTR UG/L TOTWUG/L 

92/05/0S 0900 VERT 0 25. 000K 25. 000K 2S. 000K 2S. 000K 2S.000K 2S. 000K 2S. 000K 2S. 000K 2S. 00K 2S. 000K 

SMK 77418 774 1 6  34696 77224 77128 77562 34516 3447S 
DATE TIME OR 1MNAPTHA 2MNAPTHA NAPTHALE N-PRPBNZ STYRENE 1 1 1 2TCLE 1 1 22TETR TETRACHL 
FROM OF DEPTH TOTAL TOTAL NE T TOTAL TOTAL TOTAL ACHLOROE OROETHYL 

TO DAY MEDIUM (M)  UG/L UG/L OTWUG/L UG/L UG/L UG/L TOTWUG/L TOTWUG/L 

92/0S/0S 0900 VERT 0 2S. 000K 2S. 000K 25. 000K 25. 000K 2 S . 000K 25. 000K 25. 000K 25. 000K 

SMK 81607 78 131  77613 34551 34506 3451 1 39180 34488 77443 77222 
DATE TIME OR TETRAHYD TOLUENE 1 23TCLBZ 1 24TRICH 1 1 1 TRICH 1 1 2TRICH TRICHLOR TRICHLOR 1 , 2 ,3TCP 1 , 2 , 4TMB 
FROM OF DEPTH FURAN WHL HOH TOTAL LOROBENZ LOROETHA LOROETHA ETHYLENE OFLUOROM TOTAL TOTAL 

TO DAY MEDIUM (M) TOT UG/L VOLUG/L UG/L TOTWUG/L TOTWUG/L TOTWUG/L TOT UG/L TOTWUG/L UG/L UG/L 

92/05/05 0900 VERT 0 1 25 . 000K 2 5 . 00K 25.000K 2 5 . 000K 25. 000K 25. 000K 25. 000K 25. 000K 25. 000K 25. 000K 

SMK 77226 39175 77135 85795 
DATE TIME OR 1 ,3 , 5TMB VINYLCHL O-XYLENE XYLENE 
FROM OF DEPTH TOTAL ORIDE TOTAL MIP WTR 

TO DAY MEDIUM (M) UG/L TOT UG/L UG/L WHL UG/L 

92/05/05 0900 VERT 0 25. 000K 25. 000K 25. 000K 25. 00K 

REMARK COOES: C = calculated value" K =7 actual value is le88 than value shown. J = esti_tad value" • = WQ STANDARD VIOLATION 



Table 36, cont. 

EOO3AG. LGQUATRO EOO3AGQUATRO LAIlUIIAllUATRO 
32 20 01 . 0  1 03 55 1 0 . 0  4 
LAGUNA QUATRO SHORE STATION E OF IMC SHAFT .5 
WESTERN GULF 1 20800 
3501 5 NEW MEXICO EDDY 
PECOS RIVER ITYPA/AM8NT/LAKE/BIO/PLAYA 
21 NMEX 920718 130600 1 1  
0000 METERS DEPTH 909 METERS ELEVATION 

24G SOUT 

SMK 09501 09502 1 1 501 1 1 502 1 1 503 1 1 504 75038 75037 
DATE TIME OR RA-226 RA-226 RA-228 RA-228 RA-226 + RA-226 + K-40 K-40 
FROM OF DEPTH TOTAL ERROR TOTAL ERROR RA-228 228 ERR TOTAL ERROR 

TO DAY MEDIUM (M) PC/L PC/L PC/L PC/L PC/L PC/L PC/L PC/L 

92/05/05 0900 VERT 0 8 . 5  . 4  1 0 . 0K 4 . 0  1 8 . 5K . 6  20.60 . 40 

.... 
N 
"" 

SMK 01 1 06 01000 01010 01020 01025 82036 82037 01030 0 1 035 01040 
DATE TIME OR ALUMINUM ARSENIC BERYLIUM 80RON CADMIUM CALCIUM MG CHROMIUM COBALT COPPER 
FROM OF DEPTH AL, DISS AS,DISS BE , DISS B ,DISS CD ,DISS DISS CA DISS MG CR,DISS CO/DISS CU ,DISS 

TO DAY MEDIUM (M ) UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L 

92/05/05 0900 VERT 0 lOOK 25K lOOK 5500 5K 380000 5790000 10K 50K lOOK 

SMK 01046 01049 01056 71 B90 01 060 01065 01 1 45 01 140 01075 01080 
DATE TIME OR IRON LEAD MANGNESE MERCURY MOLY NICKEL SELENIUM SILICON SILVER STRONTUM 
FROM OF DEPTH FE ,DISS PB ,DISS MN ,DISS HG,DISS MO,DISS NI , DISS SE ,DISS SI ,DISS AG,DISS SR ,OISS 

TO DAY MEDIUM (M) UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L 

92/05/05 0900 VERT 0 lOOK 25K 1 4 0 . 0  2 . 6  lOOK lOOK 500K 3900 100 . 0K 1 8000 

SMK 0 1 1 00 01 085 01090 71 900 01 1 47 
DATE TIME OR TIN VANADIUM ZINC MERCURY SELENIUM 
FROM OF DEPTH SN , DISS V , DISS ZN ,DISS HG ,TOTAL SE , TOT 

TO DAY MEDIUM (M) UG/L UG/L UG/L UG/L UG/L 

92/05/05 0900 VERT 0 lOOK lOOK lOOK . 5K 2000K 

REMARK COOES: C = calculated value .  K = actual val ... ;s 1_ than va'", shown .  J = 8st;_t8d value, • = WQ STANDARD VIOLATION 
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Table 36, cant. 

ED03AG. LGQUATRO ED03AGQUATRO LAGUllAQUATRO 
32 20 0 1 . 0  1 03 55 1 0 . 0  4 
LAGUNA QUATRO SHORE STATION E OF INC SHAFT .5 
35015 NEW MEXICO EDDY 
WESTERN GULF 1 20800 
PECOS RIVER 
21NMEX 920718 130600 1 1  
0000 METERS DEPTH 909 METERS ELEVATION 

SMK 01 1 08 
DATE TIME OR AL MUD 
FROM OF DEPTH DRY WGT 

TO DAY MEDIUM (M)  MG/KG-AL 

92/05/05 0900 WATER 0 362.00 

SMK 00924 
DATE TIME OR MG MUD 
FROM OF DEPTH DRY WGT 

TO DAY MEDIUM (M) MG/KG-MG 

92/05/05 0900 WATER 0 3472.00 

SMK 01 093 
DATE TIME OR ZINC 
FROM OF DEPTH SEDMG/KG 

TO DAY MEDIUM (M)  DRY WGT 

92/05/05 0900 WATER 0 7 . 20K 

01 008 
8A MUD 

DRY WGT 
MG/KG-BA 

3 9 . 00 

01053 
MN MUD 
DRY WGT 
MG/KG-MN 

7 . 20 

7 1 921 
MERCURY 

SEDMG/KG 
DRY WGT 

. 3K 

ITYPA/AM8NT/LAKE/8IO/PLAYA 

01013 01 023 01028 0091 7  01029 01 038 01 043 01 170 
BERYLIUM B MUD CD MUD CA MUD CHROMIUM CO MUD COPPER FE MUD 
SEDMG/KG DRY WGT DRY WGT DRY WGT SEDMG/KG DRY WGT SEDMG/KG ORY WGT 

DRY WGT MG/KG-8 MG/KG-CD MG/KG-CA DRY WGT MG/KG-CO DRY WGT MG/KG-FE 

7 . 20K 1 4 . 50 . 1 2  1 30208. 0  . 85 7 . 20K 7 . 20K 405.00 

01 063 01068 01 1 44 01078 01 083 0 1 1 03 01088 
MO MUD NICKEL SI MUD SILVER SR MUD TIN MUD V MUD 
DRY WGT SEDMG/KG DRY WGT SEDMG/KG DRY WGT DRY WGT ORY WGT 
MG/KG-MO DRY WGT MG/KG-SI DRY WGT MG/KG-SR MG/KG-SN MG/KG-V 

7 . 20K 7 . 20K 8 7 . 00 7 . 20K 3762.00 7 . 20K 1 1 .  60 

01 1 48 
SELENIUM 

SEDMG/KG 
DRY WGT 

. 3SK 

REMARK COOES� C = calculated value, K = actual 'value ;8 less than value shown, J = ast;_ted value, * = WQ STANDARD VIOLATION 
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Table 37. Li.iting nutrient and C&rlaon Trophic State indicaa CQIIPUted by SAS. 

LIMITING Nl1TRIENT FOR PLAYA LAKES . CALCULATED BY SAS 
TM/TP > 1 7  INDICATES P-LIMITATION 

TMtTP 1 0  - 1 7  INDICATES N ANDtOR P LIMITATION 
TMtTP < 10 INDICATES N-LIMITATION 

OBS STATION DATE TM TP RATIO 

1 21NMEX LE01AA. LAGATUNA 31MAR92 1 0 9 . 30 0 . 20 546. 500 
2 21 NMEX ED01AB. WLMSSINK 01 APR92 4 . 33 0. 18  24.056 
3 2 1 NMEX LE03AC. LANSALLK 1 4APR92 1 7 . 85 0 . 38 46. 974 
4 21 NMEX LE04AD. MIDDLELK 14APR92 1 4 . 54 0. 1 1  132. 182 
5 21NMEX ED01AE. LAGUNUNO 04MAY92 40. 65 0 . 25 1 62. 600 
6 21 NMEX ED02AF. LAG-WALD 04MAY92 1 . 87 0 . 89 1 . 878 
7 21NMEX EOO3AG. LGQUATRO OSMAY92 23.39 0 . 98 24.385 
8 21NMEX ED04AH. LAG-TRES 05MAV92 1 9 . 1 4  0 . 06 3 1 9 . 000 
9 21 NMEX M001 AIWMSALTLKE 09JUN92 3 . 53 0. 13  27 . 1 54 

1 0  21NMEX HA01 AJ . CHICOSAL 26AUG92 7 . 40 0 . 64 1 1 .  562 

CARLSON TROPHIC STATE INDICES COMPUTED BY SAS 
TSI <42 OLlOOTROPHIC. 42-47 MESOTROPHIC. >47 El1TROPHIC 

OBS STATION DATE CARLDIL TSIDIL CARLSOO TSISDO 

1 21 NMEX LE01AA. LAGATUNA 920331 25 . 0470 OLIGOTRO 60. 0000 EUTRO 
2 21 NMEX ED01AB. WLMSSINK 920401 32. 4332 OLIGOTRO 54. 1491 EUTRO 
3 21 NMEX LE03AC. LANSALLK 920414 41 . 9761 OLIGOTRO 7 7 . 3733 EUTRO 
4 21 NMEX LE04AD.MIDDLELK 920414 77 . 3733 EUTRO 
5 21 NMEX ED01AE. LAGUNUNO 920504 77 . 3733 EUTRO 
6 21 NMEX ED02AF. LAG-WALD 920504 28. 7344 OLIGOTRO 77. 3733 EUTRO 
7 21NMEX EOO3AG. LGQUATRO 920505 55.7913 El1TRO 60 . 0000 El1TRO 
8 21 NMEX ED04AH . LAG-TRES 920505 45. 6853 MESOTRO 83.2242 EUTRO 
9 21NMEX M001 AIWMSALTLKE 920609 32. 2697 OLIGOTRO 66. 2162 EUTRO 

1 0  21 NMEX HA01AJ. CHICOSAL 920826 8 5 . 9582 EUTRO 93 . 2263 EUTRO 

LIMITING 

P 
P 
P 
P 
P 
N 
P 
P 
P 

N A/OR P 

CARLTP TSITP 

80. 593 EUTRO 
7 9 . 073 EUTRO 
89. 855 EUTRO 
71 . 967 EUTRO 
83. 8 1 3  EUTRO 

102. 136 EUTRO 
103. 228 El1TRO 

63 . 220 EUTRO 
74. 377 EUTRO 
97. 378 EUTRO 



Fi g .  31 . P l aya b i ota x 100 vs m a j o r  ions.  

600 

400 

200 

0 

Numbers of invertebrates relative to 
concentrations of selected maior ions. 

mg/I x 1 000 

+ 

x. 

Gatuna Williams 

x ···· 

Quatro 

Playa 
- Potassiu m  � Sodium 

· x  TDS � Stand ing 

+ = number of invertebrates per square 
meter x 1 00 taken at Wil liams Sink, 
February 2 6 ,  1 9 9 2 .  

crop 

: ::.::: :
.
:::: ::;:: : ¥: :::::

.
: . . . ... ......... . 

Tres 

n a m e  
E:J Ch loride 

··· :
·:X· ·· 

Uno Walden 

- su Ifate 



Fig. 3 2  Stiff diagrams: Nash Draw playas meq/I 
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Fig. 3 3  stiff diagrams: Nash Draw playas % meq/I 
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Fig. 34. Tri-linear diagram: Nash Draw Playas mg/I x 0 . 1 
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Tab l e  3 8 .  Phytopl ankton col l ected f rom Nash D raw p l ayas , Eddy County , New Mex i co ,  
Apr i l  4-5 , 1 99 2 .  

Lake Stat i on Date Taxon Count (%) 
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

Laguna Wal den ED02AF . LAG-WALD 

Laguna Uno ED0 1 AE . LAGUNUNO 

Laguna T res ED04AH . LAG-TRES 

Laguna Quatro ED03AG . LGQUATRO 

9 2 /0 5 /04 F ragi l ar i a  
Syned ra 
Achnanthes 
Cymbe l l a  
N i tzsch i a  
Duna 1 i e 1 1  a 
C r uc i ge n i a  
G l eocyst i s  

Total 
Taxa R i chness 
Shannon - W i en e r  D i ve rs i ty 
Evenness 

92/0 5 /04 none foun d  

9 2 /0 5 /0 5  none found 

9 2 /0 5 /0 5  Dunal i e l l a  

Total 
Taxa R i chness 
Shannon - W i ener D i ve r s i ty 
Evenness 

395 ( 5 6 . 2 )  
1 69 ( 24 . 0 )  

29 ( 4 .  1 ) 
5 7  ( 8 .  1 ) 
29 ( 4 .  1 ) 
1 8  ( 2 . 5 )  

3 ( 0 . 4 )  
3 ( 0 . 4 )  

7 0 3  
8 
1 . 84 
0 . 6 1  

0 ( 1 00 ) 

0 ( 1 00 ) 

1 848 ( 1 00 )  

1 848 
1 
0 . 00 
0 . 00 



Table 3 9 .  1 9 9 2  PLAYA SURVEY MACROINVERTEBRATE ABUNDANCES 

Will iams S i nk 9 2 0 4 0 1 ( re f . ) 
2 60 stat ion 

Artemia salina * Hydropyrus .§.P..,.. , 
near c inearea 
Dasyhelea-.§.p..,.. 
Stratiomys .§.P..,.. 

2 4 00 stat ion 
Artemia salina 
Hydropyrus .§.P..,.. , 
near c i nearea 
Dasyhelea .§.P..,.. 

2 7 5  

5 0  
2 1  

1 

6 9  

2 6 8  
1 1  

Middle Lake 9 2 0 4 1 4  ( re f . ) 
N s i de o f  i s l and 

Artemia sal ina 3 8 90 
Hydropyrus .§.P..,.. , 
near c i nearea 
Cul i c i dae , prob . 
Aedes .§.P..,.. 
Strat i omys .§.P..,.. 
Musc idae 

S .  shore 
Artemia sal ina 
Hydropyrus .§.P..,.. , 
near c inearea 

1 

5 
1 
o 

3 5 0 7  

1 5  

" Laguna Walden" 9 2 0 5 0 4  ( re f . ) 
S .  end 

Artemia sal ina 2 2 0 1  
Hydropyrus .§.P..,.. , 
near c inearea 3 4 3 6  
Nemotelus .§.P..,.. 1 

Laguna Tres 9 2 0 5 0 5  
near Murchi son Nash # 3  

none found 

1 3 5  

Laguna Gatuna 9 2 0 3 3 1  
East Shore 

0 

0 
0 
0 

West shore 
4 

1 1  
0 

Lane Salt Lake 9 2 04 1 4  
inlet channel 

0 

5 4 1  

0 
0 
6 

i mi . N .  o f  S .  end 
0 

0 

Laguna Uno 9 2 0 5 0 4  
w .  end 

0 

0 
0 

Laguna Quatro 9 2 0 5 0 5  
w .  end 

none found 



Table 40a .  Results o f  adult Artemia salina 48 hr acute toxicity 
tests ( 1 00" test and control wate r ) .  

Test S ite " Survival Control s ite " Survival 

Laguna Gatuna 01 W i l l i ams S ink 9 7 . 8  

Lane Salt Lake 0* M iddle Lake 1 0 0 . 0  

Burro Pipel ine e f f l . 01 M iddle Lake 1 0 0 . 0  

Laguna Uno 0 Laguna Walden 9 6 . 0  

Laguna Tres 01 Laguna Walden 9 6 . 0  

Laguna Quatro 0 Laguna Walden 9 6 . 0  

I 100% mortality/immobility after 24 hrs. 

Table 40b . Results of larval Hydropyrus � 48 hr acute toxicity 
tests ( 1 00" test and control sediment ) .  

Test Site " Survival Control S i te " Survival 

Laguna Gatuna 5 61 W i l l i ams S ink 8 0  

Lane Salt Lake! No sediment toxicity tests were conducted 

Laguna Uno 3 61 Laguna Walden 9 6  

Laguna Tres 5 81 Laguna Walden 9 6  

Laguna Quat ro 1 21 Laguna Walden 9 6  

Survival = i ndividual larvae that were not dead o r  immobi l e . 

Too few Hydropyrus larvae were collected f rom M iddle Lake for 
comparat ive tox i c i ty test ing . 

136 



Table 40c. Migratory b i rd species of laguna Uno, Eddy County, New Mexico, 
May 4, 1 992 . 

Species Number Activity 

Bl ue-wi nged/c i nnamon teal 2 Loafing 
Swa 1 1  ow speci es 1 Fly  over 
Duck speci es 1 Fly  over 
Peregr i ne fal con 1 Chas i ng duck 

Total 5 

Table 40d. M i gratory bi rd species of laguna Walden , Eddy County, New Mexico, 
May 4,  1 992.  

Species Number Activity 

Bl ack-necked sti l t  1 4  Feedi ng/nesti ng 
W i l son ' s  phalarope 9 Feedi ng 
Greater yel l owl egs 1 Feed i ng 
Ki 1 1  deer 5 Vocal i z i ng 
Snowy egret 1 1  Fly  over/nest i ng? 

Total 40 

Table 40e. M i gratory bi rd species of laguna T res, Eddy County , New Mexico, 
May 5, 1 992 . 

Species Number Activity 

W i l son ' s  phalarope 1 0  Feedi ng{Loaf i ng' 

Snowy pl over 1 0  Feedi ng 
Ye1 1 0wl egs 2 Feedi ng' 

Snowy plover 1 Along shore 

Total 23 

Important note: There were no bi rds observed on laguna Quatro duri ng the survey. 

* Bi rds encountered i n  a cut-off portion of Laguna Tres 

1 3 7  



Introducti on 

WATER QUALITY SURVEY OF LAGUNA TRES IN EDDY COUNTY, 
NEW MEXICO, MAY 5 ,  1992 

In 1 992 the Surve i l l ance and Standards Section conducted a water qual ity 
survey of Laguna Tres in Eddy County, New Mexi co ( F i g .  35) .  The field team 
completed i ts sampl i ng run on May 5 ,  1 992.  Laguna Tres was selected as a 
study l ake i n  part because i t  recei ved overland flow from Laguna Quatro v i a  a 
drai nage ditch dug to rel ieve State Road 1 2 8 ,  and because i t  recieved the 
di scharge from Uni chem International ' s  Rattl esnake faci l ity from October of 
1 982 to Apri l of 1 991 . 

The Laguna Tres basin i s  compri sed of three major subbasi ns that connect i n  
times of h i gh water.  H i stori cal l y ,  the two larger subbasi ns have remai ned 
separated by a narrow i sthmus and were named i ndividual l y  by the BLM during 
the 1 970s . At the time of sampl i ng the two major subbasins,  Lagunas T res and 
Ci nco, (after BLM ) , were completely conti guous. The thi rd subbasi n  remai ned 
d i st i nct. Sampl i ng was conducted i n  what would have been Laguna Ci nco i n  times 
of l ower water.  Elevation taken from the USGS Nash Draw Quadrangle map i s  
about 905 m ( 2 , 970 ft) above mean sea level . BLM has computed the area of 
Laguna Tres as 430 . 5  ac and that of Laguna Ci nco as 1 8 5 . 0  ac . The actual area 
of the wetted portion of the bas i n  during the sampl i ng run was greater than 
the 6 1 6 . 4  ac total of the two l akes combi ned. Laguna Tres l ies near the 
eastern edge of the Southern Deserts ecoregion and was probably formed by the 
dissolution of underl y i ng material and removal of some surface material by 
wind. Mean annual rai nfal l for the Nash Draw i s  35 . 5  cm ( 1 3 . 2  i n )  and the 
annual water deficit i s  about 8 5 . 4  cm (34 i n ) .  Water depth at the samp l i ng 
site was measured at 20 cm ( 7 . 9  i n) .  

In May of 1 992 the combi ned Tres-Ci nco bas i n  was nearl y devoid of l i fe .  
Despite the presence of a few di pteran larvae i n  seeps draining to the l ake, 
no macroi nvertebrates were found i n  the mai n  basi n .  Whi le a few d i atoms were 
found along the l ake shore, no phytopl ankters were identified from the water 
column. The thi rd ,  southern-most subbas i n  was found to support large numbers 
of i nvertebrates and bi rds, mostl y  phalarope, which were act i ve l y  feedi ng i n  
the water (Table 46e) . We conclude that the water of the the thi rd subbasi n 
was biological l y  active and the mai n  bas i n  abiotic because no salts were 
precipitati ng i n  the water col umn of the biological l y  acti ve subbasin.  Any 
part i cul ate material i n  the water col umn of the main bas i n  woul d  rapidly  
become encrusted with sal t crystal s  and fal l to the f l oor of the l ake where i t  
woul d  be i ncorporated i n  the sal t substrate. 

With respect to the apparent growth of the wetted area of the Tres/Cinco bas i n  
complex ,  the USDA-SCS soi l maps , developed from aerial photographs taken 
between 1 946 and 1 964, identify two smal l ,  separate basi ns i n  the northern and 
western porti ons of the BLM ' s  Laguna Tres bas i n  as bei ng ephemeral 
wate rbod i es . N.o othe r area i s  des i gnated as wetted . The USGS 1 5-mi nute Nash 
Draw Quadrangl e ,  photo-revi sed i n  1 965 , i dentifies a conti nuous band along the 
northern and eastern boundaries of Laguna Tres and two smal l areas i n  the 
Ci nco bas i ns as ephemeral water bod ies. The 1 992 Surve i l l ance and Standards 
survey found Lagunas Tres and Ci nco to be ful l y  conti guous and saw evidence of 
recent submersion of the i sthmus between the mai n  bas i n  and the thi rd ,  
biological l y  active mi nor bas i n .  A cursory exami nati on of the 1 992 sample 
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site i n  the spri ng of 1 993 found water levels  simi lar  to those of the previous 
year in Laguna Tres, but the detached mi nor bas i n  was now sal t  encrusted 
beneath the water ' s  surface and non-supportive of biot i c  activity .  Discharge 
i n  the drai nage canal from Laguna Quatro to Laguna Tres was estimated at 3 to 
5 cfs. 

Soi l s  in the Laguna Tres bas i n  are Cottonwood-Reeves 1 0ams. These are l i ght 
colored, cal careous soi l s occurri ng over gypsum. If ground cover i s  
el iminated , these soi l s  are subject to serious water erosion. Soi l cover 
consi sted of some short and mid grasses domi nated by shrubs. There was much 
bare soi l i n  the sampled area, presumabl y  due to the removal of ground cover 
and the subsequent erosion of topsoi l .  

The floor of the wetted portion of the basin was compri sed of a thick l ayer of 
coarsel y  crystal l i ne sodium chloride.  That this deposi t  is of fai r l y  recent 
ori gin i s  evi denced by the absence of l arge sal t deposits i n  any Nash Draw 
bas i n ,  except for Laguna Grande de 1 a  Sal i n  the Eddy Area Soi l Survey aeri al 
photographs, whi ch were produced between 1 946 and 1 964. 

Water Qual ity Standards 

Water qual ity standards for Laguna Tres are set forth i n  section 1 -102 of the 
New Mexico water qual i ty standards (NMWQCC 1 99 1 ) .  Water qual i ty standards 
specific to pl aya l akes have not been adopted. The principal objective of 
studyi ng the di verse pl aya l akes of New Mexico i s  to devel op numeric and 
narrative water qual ity standards that wi l l  support and protect the attai nable 
uses of these waters of the State . 

Methods 

Water qual ity sampl i ng methods were i n  accordance with the "New Mexico C l ean 
Lakes Program: Lake Water Qual i ty Assessment" work plan (NMED 1 992) and the 
"Qual ity Assurance Project Plan for Water Qual i ty Management Programs" (NMED 
1992 ) .  

Water Qual i ty AssesSMent 

Water qual i ty data for playa l ake station ED04AH. LAG-TRES are avai lable on 
STORET and can be retrieved usi ng the selector A=2INMEX and the restrictor 
IS=9231 14.  Parametric coverage , water qua l i ty and biologi cal data are 
provided here i n  Tables 41 through 46 . 

The i nvesti gators computed L i kens' ( 1 975)  phytoplankton community composi ti on 
i ndex and Carlson ' s  ( 1 977) chl orophyl l � ,  total phosphorus and Secchi disk 
depth i ndices (Table 42) .  These trophi c  state indices were evaluated for 
thei r appl i cabi l ity in compari sons between the hypersal i ne playa l akes under 
i nvestigation. The i nvesti gators concl uded that these i nd i ces have no 
appl icabi l i ty or useful ness i n  comparisons between hypersal i ne l akes. 
Further,  si nce these trophi c  state i nd i ces were developed using data from 
temperate freshwater l akes, they are not expected to be useful i n  comparisons 
between hypersal i ne lakes. 

Laguna Tres i s  a Na-C1 water with significant contributions ' made by potassi um ,  
magnesium and sul fate. (Figs .  36-39) . Laguna Quatro surpassed Laguna Tres i n  

140 



terms of eq/l NaCl , but Laguna Tres yielded the h i ghest total di ssolved sol i ds 
of any Nash Draw p l aya sampled , with 395 , 584 mg/l and a hardness of 29, 580 
mg/l . Scans for a total of 62 aromatic and hal ogenated hydrocarbons 
identified onl y  one compound , . chloroform, that was present i n  trace amounts. 
Staff of the Scienti fic Laboratory Divisi on have i ndi cated that the chloroform 
present i n  thi s sample was a l aboratory contami nant. Analyses for radi um 226 
and 228 ( 1 1 . 0  pC/l ) reflect no leve l s  of concern. Potassi um 40 analysis 
produced a result of (28, 900 pCi/l)  which was consi stent with the l evel of 
potass i um (33 , 000 mg/l ) found i n  lake water.  

Due to the need for extreme d i l ution of sample water ,  resul ts for metal s 
anal yses are presented with very hi gh detecti on l imits. The results of 
anal yses for priority metals i ndicates that the water of Laguna Tres i s  free 
of quantifiable l evel s of these metal s .  The l aboratory' s  method detecti on 
l im i t  of 1 00 �g/l , however,  does not a l l ow the concl usion that the metal i s  
not present . Quantifiable resul ts were obtai ned for S ,  Ca, Mg, S i  and S r  i n  
water.  These resul ts appear consi stent with those of other hypersal i ne 
systems studied. Metal s anal yses of sediments taken from below the salt pan 
gave quantifiable l evel s  of V ,  Zn,  As , Cd , Cr and Pb. Whi l e  these levels are 
consi stent with those of other basi ns i n  the area, i t  i s  not known whether 
they are due sole l y  to evaporati ve concentrat i on of natural l y  occurring l evel s  
i n  soi l s  o r  whether they are due partly to al l octhonous i nputs from i ndustrial 
di scharges . 

Nutrient anal yses of Laguna Tres gave elevated results for total ammoni a  and 
total Kjeldahl . This i s  consi stent with the reduced envi ronment beneath the 
sal t  l aye r .  Nitrogenous compounds derived from crude o i l  contami nation of 
Laguna Quatro may a l so have contri buted to these resul ts .  Revi ew of the EPA ' s  
gui dance l iterature for both fresh and saltwater ammoni a  criteria shows that 
whi l e  ammonia toxicity i ncreases with both temperature and pH, a decrease i n  
toxicity. occurs with i ncreas i ng sal i nity. The EPA d i d  not pub l i sh criteria 
for un-ioni zed ammoni a  i n  sal i ne envi ronments beyond thi rty parts per 
thousand , whi l e  sal i ni ty l evels  in the hypersal i ne pl ayas studied i n  1 992 
ranged from 1 40 to 390 parts per thousand. Further, the accuracy of the 
method used to cal culate the un-ioni zed fracti on of total ammoni a  i s  
questionab l e  when used i n  conditions of h i gh ionic strength . I n  l i ght of the 
above , i t  i s  worthy of note that the l ake with the hi ghest calculated un­
ionized ammoni a  level (Middle Lake) among the hypersal i ne systems studi ed 
duri ng 1 99 2 ,  al so supported the second h i ghest benthi c  standi ng crop (3897/m2) 
and greatest number of taxa (4) of al l these l akes. Results for analyses for 
total phosphorus and di ssolved phosphorus are anomalous i n  that di ssolved 
phosphorus i s  reported at three orders of magnitude greater than total 
phosphorus .  Thi s  di screpancy i s  attributed to sampl e  contami nation i n  the 
field,  l aboratory error, or both. 

Phytoplankton could not be found in Laguna Tres (Table 43) .  Qual i tative 
d i atom analyses from peri phyton scrapes of substrates i n  seeps flowing to the 
l ake resulted i n  a total of three taxa comprising 1 2  cel l s  i n  over 1 00 fields 
counted (Table 44) . Shannon-Wiener diversity was poor,  although conventional 
i ndices of d i versity are probably i nappl i cabl e  to thi s hypersal i ne system. 

Sweeps made for benthic macroi nvertebrates yielded no organi sms i n  the l ake , 
although some Hydropyrus sp . and l arval Muscidae were taken from seeps flow i ng 
to the l ake (Table 45) . Toxicity studies conducted by personnel of the u . S .  
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F i sh and Wi l d l i fe Serv i ce resu lted i n  the mortal ity or immobi l ity of 1 00� of 
Artemia sal ina i n  water withi n 24 hours and 42� of Hydropyrus sp. l arvae i n  
sediment within 48 hours. Whi l e  the cause of this mortal ity or i mmob i l ity has 
not been positively identified, electrolytic stress i nduced by h i gh sal i nity 
i s  thought to be sufficient explanation (Tables 46a-b) .  

In the absence of definiti ve data, no fi nal concl usions can be drawn as to 
what has rendered this bas i n  v i rtual l y  abi ot i c .  Compari son with laguna 
Wal den , however ,  demonstrates that the potenti al for l i fe i n  l akes i n  this 
area i s  very h i gh ,  and that some factor or combination of factors i s  
suppressing both the flora and the fauna of laguna T res. Despite the net gai n  
i n  surface area the abi otic nature of laguna T res serves only to reduce the 
system' s  useful ness to migrati ng and resident waterfowl . 

Review of BlM water qual ity data for Apr i l 1 975 shows sodi um at 5 3 , 000 mg/l , 
potassium at 8800 mg/l and chloride at 97 , 000 mg/l (BlM 1 975) . These 
concentrations compare favorabl y  with results obtained for laguna Walden 
during thi s set of surveys 17 years after the BlM study. Sodi um concentrat i on 
at the time of sampl i ng i n  laguna Tres was 100, 900 mg/l , potassi um was 
measured at 33, 000 mg/l and chloride was 209 , 000 mg/l . These f i ndi ngs 
i ndi cate that laguna Tres i n  1 975 probabl y  was a biologi cal l y  acti ve bas i n  
capabl e  of supporti ng numerous shorebi rds and other waterfowl . 

At thi s  time i t  i s  not known whether the i ncrease i n  sal i nity i n  the smal l 
cutoff subbasi n ,  evi denced by the development of a thi ck salt crust on the 
basin floor by Apri l of 1 993 , represents a trend rel ated to changes i n  the 
rest of the bas i n ,  or i f  this i s  a periodic occurrence typical of this bas i n .  
A criti cal question i s  rai sed b y  a comparison of i on analyses for laguna T res 
and the adjacent , cutoff subbas i n  ( F i g .  39) .  Resul ts of analyses for major 
i ons sampled i n  May of 1 992 showed the two waters to be simi l ar i n  the 
composition of the i r  di ssolved constituents, but with one i mportant 
d ifference . The total di ssolved sol i ds value for the cutoff subbasi n was 
23 , 000 mg/l l ess than that of the Tres/Ci nco basin.  Exami nation of the l akes 
themselves showed the cutoff bas i n  to have a floor of f i ne sand and to support 
a l arge popul ation of bri ne shrimp, whi l e  the Tres/Ci nco bas i n  had a 0 . 3  m 
l ayer of coarse , crystal l i ne salt and was v i rtual l y  abiotic.  Whi l e  i t  i s  
possible that the two basins were def i n i ng opposite sides of a biologi cal l y  
l imiting osmoti c  threshold,  i t  i s  obvious that a water that i s  active l y  
c rystal l i z i ng and d i ssol v i ng salt i n  a state of saturation equ i l i br i um woul d  
be nearly i ncapabl e  of supporting a s i gnifi cant biotic community for reasons 
of simple mechanics.  Consequentl y ,  i f  the postul ated trend towards the 
movement of h i ghly concentrated i ndustr.i al bri nes i nto the basi ns of Nash Draw 
conti nues , these basins wi l l  be rendered unfit for biot i c  activity .  
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Table 41 . Water Quality Data for Laguna TreB 

ED04AH. LAG-TRES ED04AHL-TRES LAGUNA TRES 
32 1 9  48 . 0  103 58 33 . 0  4 
LAGUNA TRES HE/f SW/4 S12 T23S R29E 
35015 NEW MEX CO EDDV 
WESTERN GULF 1 20800 
PECOS RIVER 
21NMEX 920822 1 306001 1 
0001 METERS DEPTH 908 METERS ELEVATION 

SMK 00010 
DATE TIME OR WATER 
FROM OF DEPTH TEMP 

TO DAV MEDIUM eM) CENT 

92/05/05 1 300 WATER 0 . 2  28 . 2  
92/05/05 1 300 VERT 0 . 2  

SMK 00078 
DATE TIME OR TRANSP 
FROM OF DEPTH SECCHI 

TO DAV MEDIUM eM) METERS 

92/05/05 1300 VERT 0. 2 . 20 

SMK 00610 
DATE TIME OR NH3+NH4-
FROM OF DEPTH N TOTAL 

TO DAV MEDIUM eM )  MG/L 

92/05/05 1 300 VERT 0 . 2  1 5 . 700 

SMK 00925 
DATE TIME OR MGNSIUM 
FROM OF DEPTH MG,DISS 

TO OAV MEDIUM eM) MG/L 

92/05/05 1 300 VERT 0 . 2  6900 . 0  

SMK 32218 
DATE TIME OR PHEOPHTN 
FROM OF DEPTH A 

TO DAV MEDIUM eM) UG/L 

92/05/05 1300 VERT 0 . 2  . 00 

00400 
PH 

SU 

7 . 80 

00079 
COLOR 

FORL-ULE 
SCALE 

2J 

00625 
TOT KJEL 

N 
MG/L 

1 6 . 500 

00930 
SODIUM 

NA,DISS 
MG/L 

100900 . 0  

32221 
% CHL A 
OF PHE A 
+ CHL A 

1 00C 

ITVPA/AM8NT/LAKE/8IO/PLAVA 

00095 00300 82205 00480 
CNDUCTVV DO SPECIFIC SALINITV 

AT 25C GRAVITV 
MICROMHO MG/L GM/L PPTH 

570874J . 8  390 . 0J 
2 . 200 

00204 00410 00440 00530 
DEPTH-M T ALK HC03 ION RESIDUE 
1% LIGHT CAC03 HC03 TOT NFLT 
REMAINS MG/L MG/L MG/L 

. 2  227 277 293 

00630 00631 00640 00665 
N02&N03 N02&N03 T INORG. PHOS-TOT 
N-TOTAL N-DISS NITROGEN 

MG/L MG/L MG/L N MG/L P 

2 . 64 2 . 1 1 8 . 34 . 060 

00935 00940 00945 71870 
PTSSIUM CHLORIDE SULFATE 8ROMIDE 

K, DISS TOTAL S04-TOT BR 
MG/L MG/L MG/L MG/L 

33000. 00 209000 25500 8 2 . 30 

09501 09502 1 1 501 1 1 502 
RA-226 RA-226 RA-228 RA-228 
TOTAL ERROR TOTAL ERROR 
PC/L PC/L PC/L PC/L 

1 1 . 0J . 4C 0 . 0  6 . 0C 
Remark codes: C= calculated value, 0= field measurement , J= estimated value , K= less than , 

00031 82079 006 1 2  
INCDT LT TURBIDTV UN-IONZD 
REMNING LAB NH3-N 
PERCENT NTU MG/L 

100 . 0  
1 4 . 0  0 . 7  

70300 00600 00605 
RESIDUE TOTAL N ORG N 
0155-180 N N 
C MG/L MG/L MG/L 

395584 1 9 . 1 4  . 800 

00666 00671 00900 
PH OS-DIS PHOS-DIS TOT HARD 

ORTHO CAC03 
MG/L P MG/L P MG/L 

1 . 400 . 010K 29580J 

32210 322 1 1  322 1 2  
CHLRPHVL CHLRPHVL CHLRPHVL 

A A UG/L 8 
UG/L CORRECTD UG/L 

4. 69C 4 . 67C . 4 1 C  

1 1 503 1 1 504 75038 
RA-226 + RA-226 + K-40 

RA-228 228 ERR TOTAL 
PC/L PC/L PC/L 

1 1 .  OJ 6 . 0C 28900 . 0  
L= greater than , U= undetected 

00053 
SURFACE 

AREA 
ACRES 

6 1 6L 

00608 
NH3+NH4-
N DISS 

MG/L 

1 6 . 300 

009 1 5  
CALCIUM 
CA,OI55 

MG/L 

470 . 0  

322 1 4  
CHLRPHVL 

C 
UG/L 

. OOC 

75037 
K-40 

ERROR 
PC/L 

500 . 0C 
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Table 41 . cant .  

ED04AH . LAG-TRES ED04AHL-TRES LAGUNA TRES 
32 1 9  45 . 0  103 55 33.0 4 
LAGUNA TRES HE SW S12 T23S R29E 
35015 NEW MEXICO EDDY 
WESTERN GULF 1 20800 
PECOS RIVER 
21 NMEX 920822 130500 1 1  
0001 METERS DEPTH 905 METERS ELEVATION 

SMK 0 1 1 06 
DATE TIME OR ALUMINUM 
FROM OF DEPTH AL ,OISS 

TO DAY MEDIUM (M) UG/L 

92/05/05 1300 VERT 0 lOOK 

SMK 01 040 
DATE TIME OR COPPER 
FROM OF DEPTH CU ,OISS 

TO DAY MEDIUM (M)  UG/L 

92/05/05 1300 VERT 0 lOOK 

SMK 01080 
DATE TIME OR STRONTUM 
FROM OF DEPTH SR , DISS 

TO DAY MEDIUM (M) UG/L 

92/05/05 1300 VERT 0 6000 

Remark Codes: K= less than 

01000 
ARSENIC 
AS, OISS 

UG/L 

25K 

01046 
IRON 

FE,DISS 
UG/L 

lOOK 

0 1 1 00 
TIN 

SN , DISS 
UG/L 

lOOK 

/TYPA/AMBNT/LAKE/BIO/PLAYA 

01 005 01010 01 020 01025 82036 82037 01030 01035 
BARIUM BERYLIUM BORON CADMIUM CALCIUM MG CHROMIUM COBALT 

BA. DISS BE . DISS B ,DISS CO, OISS DISS CA DISS MG CR , DISS CO,DISS 
UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L 

lOOK 1 00. 00K 7400 25K 1 90000 8530000 25K 50K 

01049 01055 7 1 890 01 060 01065 01 1 45 0 1 1 40 01075 
LEAD MANGNESE MERCURY MOLY NICKEL SELENIUM SILICON SILVER 

PB,DISS MN , DISS HG ,DISS MO,DISS NI ,DISS SE, DISS SI , DISS AG,OISS 
UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L 

lOOK 50.0K . 5K lOOK lOOK 500K 500 100.0K 

01085 01 090 7 1 900 0 1 1 4 7  
VANADIUM ZINC MERCURY SELENIUM 

V,OISS ZN , DISS HG ,TOTAL SE ,TOT 
UG/L UG/L UG/L UG/L 

lOOK lOOK . 5K 2000K 
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Tabla 41 . cant. 

ED04AH. LAG-TRES ED04AHL-TRES LAGUNA TRES 
32 1 9  45 . 0  103 55 33.0  4 
LAGUNA TRES ME SW S12 T23S R29E 
35015 NEW MEXICO EDDY 
WESTERN GULF 1 20800 
PECOS RIVER 
21 NMEX 920822 130500 1 1  
0001 METERS DEPTH 905 METERS ELEVATION 

SMK 00917 
DATE TIME OR CA MUD 
FROM OF DEPTH DRY WGT 

TO DAY MEDIUM (M) MG/KG-CA 

92/05/05 1300 WATER 0 4633 7 . 00 

SMK 01 053 
DATE TIME OR MN MUD 
FROM OF DEPTH DRY WGT 

00924 
MG MUD 

DRY WGT 
MG/KG-MG 

941 2 . 00 

01063 
MO MUD 

DRY WGT 

ITYPA/AMBNT/LAKE/8IO/PLAYA 

01 003 01 008 01013 
ARSENIC BA MUD BERYLIUM 
SEDMG/KG DRY WGT SEDMG/KG 

DRY WGT MG/KG-BA DRY WGT 

2 . 20 1 45 . 00 7 . 00K 

01068 01078 0 1 083 
NICKEL SILVER SR MUD 
SEDMG/KG SEDMG/KG DRY WGT 

01019 
CD MUD 

WET WGTM 
G/KG-CD 

0 1 088 
V MUD 

DRY WGT 
TO DAY MEDIUM (M) MG/KG-MN MG/KG-MO DRY WGT DRY WGT MG/KG-SR MG/KG-V 

92/05/05 1300 WATER 0 78 . 00 7 . 00K 7 . 00K 7 . 00K 767 . 00 1 0 . 00 

SMK 01 1 44 01 1 70 71 921 
DATE TIME OR SI MUD FE MUD MERCURY 
FROM OF DEPTH DRY WGT DRY WGT SEDMG/KG 

TO DAY MEDIUM (M) MG/KG-SI MG/KG-FE DRY WGT 

92/05/05 1300 WATER 0 3 1 9 . 00 3620.00 .3K 

01 023 01029 0 1 038 01043 
B MUD CHROMIUM CO MUD COPPER 

DRY WGT SEDMG/KG DRY WGT SEDMG/KG 
MG/KG-B DRY WGT MG/KG-CO DRY WGT 

26.00 5 . 50 7 . 00K 7 . 00K 

01 093 0 1 1 03 0 1 1 08 
ZINC TIN MUD AL MUD 
SEDMG/KG DRY WGT DRY WGT 

DRY WGT MG/KG-SN MG/KG-AL 

1 2 . 00 7 . 00K 4634.00 



Table 41 , cant. 

ED04AH. LAG-TRES ED04AHL-TRES LAGUNA TRES 
32 1 9  46 . 0  103 56 33 . 0  4 
LAGUNA TRES HE SW S12 T23S R29E 
35015 NEW MEXICO EDDY 
WESTERN GULF 1 20800 
PECOS RIVER /TYPA/AMBNT/LAKE/BIO/PLAYA 
21NMEX 920822 1306001 1 
0001 METERS DEPTH 906 METERS ELEVATION 

SMK 81 552 78124 81555 73085 32101 32104 81595 77342 77350 77353 
DATE TIME OR ACETONE BENZENE BROMO CLBRMETH DICLBRMT BROMOFRM MTH ETH N-BUTLBZ SEC-BUTB T-BUTLBZ 
FROM OF DEPTH HOH VOL BENZENE TOTAL WHL-WTR KETONE TOTAL TOTAL TOTAL 

TO DAY MEDIUM (M) TOT UG/L UG/L TOT UG/L WTR UG/L TOTUG/L UG/L TOT UG/L UG/L UG/L UG/L 

92/05/05 1300 VERT 0 . 2  1 25 . 00U 25. 00U 25. 000U 25. 0U 25 . 0U 25.0U 1 25 . 000U 25. 000U 25. 000U 25. 000U 

... SMK 46491 32102 34301 32106 38680 77277 82625 32105 30203 77596 .... 
CI DATE TIME OR MTBE CARBNTET CHLOROBE CHLRFORM CHLOROTO P-CLTOLU DIBRCLRO CLDIBRMT ETHAN1 2  DBRMETHA 

FROM OF DEPTH WATER NZENE LUENEWTR TOTAL PRPN TOT WTR,WHL TOTAL 
TO DAY MEDIUM (M) TOT UG/L TOTUG/L TOTWUG/L TOTUG/L TOT UG/L UG/L REC UG/L TOTUG/L REC UG/L UG/L 

92/05/05 1300 VERT 0 . 2  1 2 5 . 00U 25.0U 25. 000U 8 . 2T 25. 000U 25. 000U 25. 0U 2 5 . 0U 25 . 0U 25. 000U 

SMK 34536 34567 34572 34868 34496 34531 34501 77093 34546 34541 
DATE TIME OR 1 2DICHLO 13DICHLO 1 4DICHLO DICHLORO l l DICHLO 1 2DICHLO l lDICHLO C-1 , 2DCE 1 2DICHLO 1 2DICHLO 
FROM OF OEPTH ROBENZEN ROBENZEN ROBENZEN DIFLUORO ROETHANE ROETHANE ROETHYLE TOTAL ROETHENE ROPROPAN 

TO DAY MEDIUM (M) TOTWUG/L DISSUG/L DISSUG/L TOTWUG/L TOTWUG/L TOTWUG/L TOTWUG/L UG/L TOTWUG/L TOTWUG/L 

92/05/0S 1300 VERT 0. 2 25. 000U 2S. 000U 25. 000U 2S. 000U 25. 000U 25. 000U 25. 000U 25. 000U 25. 000U 25. 000U 

SMK 77173 77170 77168 34704 34699 34371 34391 77223 30341 34423 
DATE TIME OR 1 ,30CLPR 2 . 2DCLPR 1 , 1 0CLPR C1 ,3-0CP T1 .3-DCP ETHYLBEN HEXACHLO IPROPBNZ BNZ1MTHL METHYL EN 
FROM OF DEPTH TOTAL TOTAL TOTAL TOT WAT TOT WAT ZENE ROBUTADI TOTAL RECOVER ECHLORID 

TO DAY MEDIUM (M) UG/L UG/L UG/L UG/L UG/L TOTWUG/L TOTWUG/L UG/L WTR UG/L TOTWUG/L 

92/05/05 1300 VERT 0. 2 2S. 000U 25. 000U 2S. 000U 2 S . 000U 2S. 000U 2S. 000U 2S. 000U 2S. 000U 25. 00U 25. 000U 

Remark codes� u= undetected , T= 1ess than criterion of detection 



Table 4 1 .  cont. 

ED04AH. LAG-TRES ED04AHL-TRES LAGUIIA TRES 
32 1 9  46 . 0  103 56 33 . 0  4 
LAGUNA TRES HE SW S12 T23S R29E 
35015 NEW MEXICO EDDY 
WESTERN GULF 1 20800 
PECOS RIVER /TVPA/AMBNT/LAKE/BIO/PLAYA 
21NMEX 920822 130eOO1 1 
0001 METERS DEPTH 906 METERS ELEVATION 

SMK 77418 77416 34696 77224 77128 77582 3451 6 34475 
DATE TIME OR 1 MNAPTHA 2MNAPTHA NAPTHALE N-PRPBNZ STYRENE 1 1 1 2TCLE 1 1 22TETR TETRACHL 
FROM OF DEPTH TOTAL TOTAL NE T TOTAL TOTAL TOTAL ACHLOROE OROETHYL 

TO DAY MEDIUM (M) UG/L UG/L OTWUG/L UG/L UG/L UG/L TOTWUG/L TOTWUG/L 

92/05/05 1300 VERT 0 . 2  25. 000U 25. 000U 25. 000U 25. 000U 2S. 000U 25. 000U 25. 000U 2S. 000U 

.... SMK 81 607 781 31  7761 3 34551 34S06 345 1 1  39180 34488 77443 77222 "" 
..,. DATE TIME OR TETRAHYD TOLUENE 1 23TCLBZ 1 24TRICH 1 1 1TRICH 1 1 2TRICH TRICHLOR TRICHLOR 1 , 2 ,3TCP 1 . 2 . 4TMB 

FROM OF DEPTH FURAN WHL HOM TOTAL LOROBENZ LOROETHA LOROETHA ETHYLENE OFLUOROM TOTAL TOTAL 
TO DAY MEDIUM (M) TOT UG/L VOLUG/L UG/L TOTWUG/L TOTWUG/L TOTWUG/L TOT UG/L TOTWUG/L UG/L UG/L 

92/0S/0S 1300 VERT 0 . 2  1 2S . 000U 25. 00U 25. 000U 2S. 000U 2S. 000U 2S. 000U 2S. 000U 25. 000U 25. 000U 25. 000U 

SMK 77226 39175 77135 85795 
DATE TIME OR 1 , 3 ,5TMB VINYLCHL O-XYLENE XYLENE 
FROM OF DEPTH TOTAL ORIOE TOTAL MlP WTR 

TO DAY MEDIUM (M) UG/L TOT UG/L UG/L WHL UG/L 

92/05/0S 1300 VERT 0 . 2  25. 000U 2S. 000U 25. 000U 25. 00U 

Remark codes: U= undetected , T= less than criterion of detection 
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Table 42.  Li.iting nutrient and Carlson Trophi c  State i ndices cOliputed by SAS. 

LIMITING NUTRIENT FOR PLAYA LAKES . CALCULATED BY SAS 
TN/TP ) 1 7  INDICATES P-LIMITATION 

TN/TP 10  - 1 7  INDICATES N AND/OR P LIMITATION 
TN/TP < 1 0  INDICATES N-LIMITATION 

OBS STATION DATE TN TP RATIO 

21 NMEX LE01AA. LAGATUNA 31MAR92 109.30 0 . 20 546. 500 
2 2 1 NMEX ED01AB. WLMSSINK 01APR92 4 . 33 0. 18  24. 056 
3 21NMEX LE03AC. LANSALLK 1 4APR92 1 7  .85 0 . 38 4 6 . 974 
4 21NMEX LE04AD . MIDDLELK 1 4APR92 1 4 . 54 0 . 1 1  132. 182 
5 21 NMEX ED01AE. LAGUNUNO 04MAY92 40. 65 0 . 25 1 6 2 . 600 
6 21NMEX Eo02AF. LAG-WALD 04MAY92 1 .  67 0 . 89 1 . 876 
7 21 NMEX ED03AG. LGQUATRO 05MAY92 23 . 39 0 . 96 24. 365 
8 21NMEX ED04AH. LAG-TRES 05MAY92 1 9. 1 4 0 . 06 3 1 9 . 000 
9 21NMEX M001 AIWMSALTLKE 09JUN92 3 . 53 0 . 1 3 27. 1 54 

10 21NMEX HAolAJ . CHICOSAL 26AUG92 7 . 40 0 . 6 4  1 1 .  562 

CARLSON TROPHIC STATE INDICES COMPUTED BY SAS 
TSI <42 OLIGOTROPHIC. 42-47 MESOTROPHIC. )47 EUTROPHIC 

OBS STATION DATE CARLCHL TSICHL CARLSDD TSISDD 

1 21NMEX LE01AA. LAGATUNA 920331 25. 0470 OLIGOTRO 60. 0000 EUTRO 
2 21NMEX ED01AB.WLMSSINK 920401 32. 4332 OLIGOTRO 54 . 1 491 EUTRO 
3 21NMEX LE03AC. LANSALLK 920414 41 . 9761 OLIGOTRO 77. 3733 EUTRO 
4 21NMEX LE04AD.MIDDLELK 920414 77 . 3733 EUTRO 
5 21NMEX ED01AE. LAGUNUNO 920504 77. 3733 EUTRO 
6 21 NMEX ED02AF. LAG-WALD 920504 28 . 7344 OLIGOTRO 77. 3733 EUTRO 
7 21NMEX ED03AG. LGQUATRO 920505 55 . 7913 EUTRO 60 . 0000 EUTRO 
8 21N11EX ED04AH. LAG-TRES 920505 45. 6853 MESOTRO 83. 2242 EUTRO 
9 21NMEX M001 AIWMSALTLKE 920609 32. 2697 OLIGOTRO 66 . 21 62 EUTRO 

1 0  21NMEX HA01AJ . CHICOSAL 920826 85. 9582 EUTRO 93. 2263 EUTRO 

LIMITING 

P 
P 
P 
P 
P 
N 
P 
P 
P 

N l/OR P 

CARLTP TSITP 

80. 593 EUTRO 
79. 073 EUTRO 
89. 855 EUTRO 
7 1 .  967 EUTRO 
83.813 EUTRO 

102. 136 EUTRO 
103. 228 EUTRO 

63. 220 EUTRO 
74. 377 EUTRO 
97. 378 EUTRO 



F i g .  36 P l aya bi ota x 100 vs m a j o r  ions.  
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Fig. 3 7  Stiff diagrams: Nash Draw playas meq/liter 
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Fig. 3 8  Stiff diagrams: Nash Draw playas % meq/liter 
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Fig. 3 9  Trilinear diagram: Nash Draw playas. mg/I x 0 . 1  

Dl amond=«» Cir cl-e=o 
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Cut of f basi n 05/05/1992-«» 
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Tab l e  43 . Phytopl ankton col l ected f rom Nash Draw p l ayas , Eddy County , New Mex i co ,  
Apr i l 4-5 ,  1 99 2 .  

Lake Stat i on Date Taxon Count (%) 
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

Laguna Wal den ED02AF . LAG-WALD 

Laguna Uno ED0 1 A E . LAGUNUNO 

Laguna T res ED04AH . LAG-TRES 

Laguna Quatro ED03AG . LGQUATRO 

9 2 /0 5 /04 F r ag i l ar i a  
Synedra 
Achnanthes 
Cvmbe l l a  
N i tzsch i a  
Dunal i e l l a  
C r uc i gen i a  
G l eocys t i s 

Total 
Taxa R i chness 
Shannon - W i e n e r  D i ve r s i ty 
Evenness 

9 2 /0 5 /04 none found 

9 2 /0 5 /05 none found 

9 2 /0 5 /0 5 Dunal i e l l a  

Total 
Taxa R i chness 
Shannon - W i ener D i vers i ty 
Evenness 

3 9 5  ( 5 6 . 2 )  
1 6 9 ( 24 . 0 )  

2 9  ( 4 .  1 ) 
5 7  ( 8 .  1 ) 
29 ( 4 . 1 )  
1 8  ( 2 . 5 ) 

3 ( 0 . 4 )  
3 ( 0 . 4 )  

7 0 3  
8 
1 .  84 
0 . 6 1 

0 ( 1 00 ) 

0 ( 1 00 )  

1 848 ( 1 00 )  

1 848 
1 
0 . 00 
0 . 00 



Tab l e  44 . 

QUALITATIVE DIATOM ANALYSIS OF LAGUNA TRES. MAIN BODY: N . M .  1 992 
Multiple  substrate peri phyton scrapes: 

1 .  Achnanthes defl exa Rei m .  sp.  nov . 

2 .  Amphora coffei form i s  (Ag . )  Kutz.  var. coffe i form i s  

3 .  Dent i cu l a  sp. 

SHANNON-WIENER INDEX OF DIVERSITY 

Total number of f i e l ds v i ewed for formal count = 1 00+ 
Total speci es per formal count = 3 
Total speci es i dent i f i ed = 3 

H = 1 . 04 
Hmax = 1 . 58 

Equ i tabi l ity  = 0 . 66 

Note: 

# CELLS 

9 

1 

2 

Total = 1 2  

Over 1 00 f i e l ds were scanned to derive the 1 2  d i atom frustules l i sted above . 
Compare these anal ysis with Laguna Tres " cut-off" and noti ce the i ncreased taxa 
ri chness as wel l  as numbers of i nd i v i dual s .  D i vers i ty cal cul at i ons are 
questi onable  i n  this  sample due to the sca r i c i ty of d i atoms . 
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Table 44, cant . 

QUALITATIVE DIATOM ANALYSIS OF LAGUNA TRES CUTOFF. N . M . : 1 992 
Mul t i pl e  substrate peri phyton scrapes derrived from two s l i des. 

1 .  

2 .  

3 .  

4 .  

5 .  

Dent i cu l a  el egans Kutz.  var. e l egans 

Hantzschi �  amphioxys ( Ehr . )  Grun. 

Nav i c u l a  mut i ca var . cohni i  ( H i l se)  Grun. 

P i nn u l a r i a  borea l i s  Ehr.  var.  boreal i s  

Suri re l l a  sp. 

SHANNON-WIENER INDEX OF DIVERSITY 

Total number of f i e l ds v i ewed for formal count = 1 1 0 
Total spec i es per formal count = 5 
Total speci es i dent i f i ed = 5 

H = 1 .  33  
Hmax = 2 . 32 

Equ itab i l i ty = 0 . 57 

II CELLS 

1 

29 

7 

3 

1 

Total = 41 

Note: The Laguna Tres " cutoff" i s  so named because i t  i s  separated from the 
mai n  body of Laguna T res, and i s  suspected of bei n g  fed by spri ngs as 
wel l  as surface runoff . 

1 5 5  



Table 4 5 . 1 9 9 2  PLAYA SURVEY MACRO INVERTEBRATE ABUNDANCES 

W i l l i ams S i nk 9 2 0 4 0 1  ( re f . ) 
2 60 station 

Artemia sal ina * 2 7 5  
Hydro2yrus � ,  
near c i nearea 50 
Dasyhelea � 2 1  
Strat i omys � 1 

2 4 00 !'>.tation 
Artemia sal ina 6 9  
Hydro2yrus � ,  
near c i nearea 2 6 8  
Dasyhelea � 1 1  

Middle Lake 9 2 0 4 1 4  ( re f . ) 
N side o f  i sland 

Artemia sal ina 3 8 9 0  
Hydro2yrus � ,  
near c i nearea 
Culic idae , prob . 
Aede s � 
Strat iomys � 
Musc idae 

S .  shore 
Artemia sal ina 
Hydro2yrus � ,  
near c i nearea 

" Laguna Walden" 
S .  end 

Artemia salina 
Hydro2yrus � ,  
near c i nearea 
Nemotelus � 

Laguna Tres 
near Murchi son 

none found 

1 

5 
1 
0 

3 5 0 7  

1 5  

9 2 0 5 04 ( re f . ) 

2 2 0 1  

3 4 3 6  
1 

9 2 0 5 0 5  
Nash # 3  

1 5 6  

Laguna Gatuna 9 2 0 3 3 1  
East Shore 

0 

0 
0 
0 

West shore 
4 

1 1  
0 

Lane Salt Lake 9 2 0 4 1 4  
inlet channel 

o 

5 4 1  

0 
0 
6 

t mi . N .  o f  S .  end 
0 

0 

Laguna Uno 9 2 0 5 0 4  
W .  end 

0 

0 
0 

Laguna Quatro 9 2 0 5 0 5  
W .  end 

none found 



Table 4 6 a . Results of adult Artemia salina 4 8  hr acute tox i c ity 
tests ( 1 00% test and control wate r )  . 

Test S i te % Survival Control s i te % Surv ival 

Laguna Gatuna 0* W i l l iams S i nk 9 7 . 8  

Lane Salt Lake 0* Middle Lake 1 0 0 . 0  

Burro Pipel ine e f f l . 0* Middle Lake 1 0 0 . 0  

Laguna Uno 0 Laguna Walden 96 . 0  

Laguna Tres 0* Laguna Walden 9 6 . 0  

Laguna Quatro 0 Laguna Walden 9 6 . 0  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

* 100% mortality/immobility after 24 hrs . 

Table 4 6b . Results o f  larval Hydropyrus � 48 hr acute tox i c i ty 
tests ( 1 0 0% test and .control sediment ) .  

Test S i te % Survival Control S ite % Survival 

Laguna Gatuna 5 61 W i l l iams S ink 8 0  

Lane Salt Lake! No sed iment tox i c i t y  tests were conducted 

Laguna Uno 3 61 Laguna Walden 96 

Laguna Tres 5 81 Laguna Walden 9 6  

Laguna Quatro 1 21 Laguna Walden 9 6  

Surv ival = indiv idual larvae that were not dead o r  immob i l e . 

Too few Hydropyrus larvae were collected from M iddle Lake for 
comparat ive tox i c i ty test ing . 
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Table 46c. Migratory bi rd species of Laguna Uno, Eddy County, New Mex i co ,  
May 4,  1 992. 

Species Number Activity 

Bl ue-wi nged/ci nnamon teal 2 Loafi ng 
Swa l l ow spec i es 1 Fl Y over 
Duck species 1 Fl Y over 
Peregr i ne fal con 1 Chas i ng duck 

Total 1) 

Table 46d. Migratory bi rd species of Laguna Walden, Eddy County, New Mex i co ,  
May 4,  1 992. 

Species 

Bl ack-necked sti l t  
W i l son ' s  pha l a rope 
Greater yel l ow l egs 
Ki l l deer 
Snowy egret 

Total 

Number 

1 4  
9 
1 
5 

1 1  

40 

Activity 

Feedi ng/nesti n g  
Feed i ng 
Feedi ng 
Voca l i z i ng 
F l y  over/nest i ng? 

Table 46e. Migratory b i rd species of Laguna Tres, Eddy County, New Mex i co ,  
May 5 ,  1 99 2 .  

Speci es Number Activity 

W i l son ' s  phal a rope 10  Feed i ng{Loafi n g  
I 

Snowy plover 10 Feedi ng 
Yel l owl egs 2 Feedi ng

l 

Snowy plover 1 Along shore 

Total 23 

Important note: There were no b i rds observed on Laguna Quatro d u r i ng the survey .  

* Bi rds encountered i n  a cut-off portion of Laguna T res 
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CONCLUSIONS AND RECOMMENDATIONS ON HYPERSALINE PLAYA LAKES 

New Mexico ' s  closed basin l akes are subject to a vari ety of anthropogenic 
stresses rangi ng from riparian damage by graz i ng animal s to contamination by 
i ndustrial by-products. The natural l y  sal i ne bas i ns of Eddy and Lea counties 
form a speci a l  subset of the State ' s  ephemeral l akes, not onl y  because they 
have been subjected to the most extreme human impacts encountered duri ng thi s 
survey, but also because of the unique position they occupy i n  the Southern 
H i gh P l ai ns ecosystem. The stark, other-worldly appearance of these l akes has 
l ed to a fundamental mi sunderstanding of the biologi cal function and 
importance of these systems . 

Under pre-i ndustrial conditions the sal i ne l akes of Eddy and Lea Counties were 
almost certa i n l y  dry most of the year. Runoff, carrying d issolved material s 
from the su rroundi ng soi l s ,  woul d  periodical l y  accumul ate suffiCiently to 
produce pool s  of standi ng water ,  most of which wou l d  subsequentl y  evaporate , 
leaving the d i ssol ved sol i ds fraction as a thin crust of salts. Continuous 
sal t  bui l d  up i n  normal l y  function i ng playa basins i s  l im ited by two primary 
hydrologic i nfl uences. Some l akes appear to be i nternal l y  dra i n i ng and salt 
is flushed out as water i nfi ltrates through the bas i n  floor. Other l akes have 
an impervious l ayer of clay covering the floor of thei r basins,  preventi ng 
outflow of salt under normal water l evel conditions. During peri ods of high 
runoff, however ,  the sal t i s  di l uted and the water l evel may be rai sed above 
the elevation of the clay pan, whereupon salt i s  flushed i nto the ground-water 
table or washed from the bas i n  by overl and flow .  Additi onal l y ,  large 
quantities of salt may be removed by w i nd action as the c rystal l i ne structure 
of the salt l ayer degrades duri ng the weathering process . Thi s cont i nu i ng 
cycle of accumul ation and di spersion i s  thought to mai ntai n a long term 
average di ssolved sol ids concentrati on i n  water col l ecti ng i n  the basins 
within tolerances conduci ve to the robust productivity seen in Laguna Walden, 
Wi l l i ams Sink and Middle Lake. The protei n  resources of the system then are 
avai l able for the support of l arge popul ations of resi dent and migratory 
waterfowl , as wel l as other vertebrate l i fe .  

At Lane Sal t Lake, Laguna Gatuna and i n  the Nash Draw the cycl i c  function i ng 
of the sal i ne l ake systems has been i nterrupted . The conti nuous inputs of 
concentrated i ndustrial brines have rendered the lakes vi rtual l y  perennial and 
rai sed the average water l evel to a point at or above extreme natural flood 
conditions for much of the year. 

The brine d i scharges enter the systems i n  an al ready concentrated condition 
and are further subject to a greater or l esser degree of evaporati ve 
concentration ,  depending on the season . The net effect of thi s dynamic i s  to 
produce a waterbody that i s  attracti ve to migratory waterfowl , but that i s  
devoid of primary, and therefore secondary production ,  denying the bi rds of a 
much needed food source . Furthermore , under certain conditions , di ssolved 
sol ids levels  reach such h i gh concentrations that waterfowl become encrusted 
with sal t  and , unable to feed , drink or leave, die.  These l akes thus become 
an "attracti ve nui sance " ,  l uring migratory waterfowl to thei r death. 

Pl aya l akes are Waters of the U . S .  (40 CFR 1 2 2 . 2 )  and Waters of the State 
(Water Qual ity Standards for Interstate and Intrastate Streams 3-100 ss NMWQCC 
1 991 ) .  As such i t  i s  appropri ate for the State to ascertain uses and to 
develop standards for the support and protection of those uses i f  the 

1 5 9  



protecti on provided under the general standards and l ivestock and wi ldl i fe 
watering standards i s  not adequate . 

As d i scussed above , pl aya l akes are h i gh l y  dynamic,  ephemeral systems 
support ing an i ndi genous biota specifical l y  adapted to flourish under h i ghl y 
variable conditions. Sal i ne .and hypersal i ne pl ayas are the extreme examples 
of thi s variabi l i ty . In l i ght of the above consi derations the fol l owi ng 
numeric and narrat i ve standards are proposed : 

� Wi l d l i fe Habitat: Numeric or narrati ve standards l i sted 
below shal l not be exceeded . 

� Numeric Standards 

Total mercury 
Total sel en i um 
Total chlor i ne residual 
Ammoni a  (un-ioni zed) NH3 as N 

� Narrative Standard 

0 . 01 2  ug/l 
2 . 0  ug/l 

1 3 . 0  ug/l 
0 . 1 9  mg/l 

In addition to the numeric standards set out i n  L . 1 .  
the wi l d l i fe habitat narrative standard shal l be the concentration of a 
substance whi ch. if not exceeded. protects wi ldl i fe popul ations i nhabiting 
aquati c  envi ronments or using aquati c  organi sms for food from adverse effects 
i n  the surface waters of the State. Numeric standards under thi s narrat i ve 
prov i si on shal l be cal cul ated as given i n  "Appendix D to Part 1 32--Great Lakes 
Water Qual ity Initiat i ve Methodology for the Development of Wi l d l i fe Criteri a 
and Values . " In Wi l d l i fe Criteria Portions of the Proposed Water Qua l i ty 
Gui dance for the Great Lakes System, July 1 993. EPA-822-R-93-006. or l atest 
edition thereof, whi ch i s  i ncorporated here i n  by reference. 
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Introducti on 

WATER QUALITY SURVEY OF WAGON MOUND SALT LAKE 
IN MORA COUNTY, NEW MEXICO JUNE 9 ,  1992 

During 1 992 the Surve i l l ance and Standards Section conducted a water qual ity 
assessment of Wagon Mound Sal t Lake i n  Mora County , New Mexico (Fig.  40) . The 
field team visited the pl aya l ake on June 9 ,  1 992 . 

Wagon Mound Sal t  Lake i s  located i n  northeastern New Mexico approximatel y  1 . 5  
m i l es north of Wagon Mound , New Mex i co,  v i a  the northbound frontage road (old 
hi ghway 85 ) ,  and then west for 1/2 m i l e  to the l ake. The lake is deeded 
property of the New Mexico Department of Game and F i sh .  Many years ago , the 
Department stocked Wagon Mound Salt Lake with rai nbow trout . Because of the 
lack of overal l fi shi ng use, i n  part due to the water chemistry 
characteri stics,  the NMDG&F decided to di sconti nue f i sh stocki ng, and 
concentrate thei r efforts on prov i d i ng a water fowl refuge and management 
area. 

The l ake i s  approximately 97 hectares (240 acres) at maximum pool with a 
corresponding elevation of 1 875 meters (6, 1 50 ft) above mean sea level . 
Maximum depth of the l ake when at thi s  elevation i s  about 4 . 3  meters ( 1 4  ft) 
deep, though a more normal depth i s  about 2 meters ( 6 . 5  ft) with a surface 
area of 61  hectares ( 1 50 acres) . Water i s  suppl i ed by both surface runoff 
from the watershed and from the fi ve springs l ocated on the western side of 
the l ake. Between natural watershed runoff and the natural spri ng i nput , 
Wagon Mound l ake may be classified as a perennial playa l ake. 

This bas i n  i s  l ocated in the semi-arid Western Tablel ands ecoregion where mean 
annual :prec i pi tation i s  about 45 cm/yr ( 1 7 . 6  i n/yr) , with an annual deficit of 
about 38 cm/yr ( 1 4 . 9  i n/yr) (Gabi n and Lesperance 1 977 ) .  These data were 
col lected at Wagon Mound and represent a 32-year period of record . 

Soi l s  associ ated with Wagon Mound Salt Lake are of the Argiustol l s-Rock 
outcrop complex, Vermejo s i l ty c l ay loam and Vermejo-Karde associ at i on .  The 
Argiustol l s-Rock outcrop i s  located on the edges of basalt-capped mesas or 
canyon wal l s ,  and are usual l y  steep, wel l  drai ned soi l s  produced by basalt 
weathering.  There i s  l ittl e  hazard of wind eros i on ,  though potenti al for 
water erosion i s  very high.  Vermejo si l ty c l ay l oam i s  a moderate l y  wel l 
drai ned soi l usual l y  associ ated with val l ey floors and dry l ake beds. Runoff 
from thi s  soi l i s  rapid,  and both water and w i nd erosion potential  i s  h i gh.  
The Vermejo-Karde associ ation is typical l y  found in the bottom of i ntermittent 
l akes and potholes. It i s  a moderatel y  wel l drained soi l exh i biting rapid 
runoff , and high water and wind erosion potenti a l  (Soi l Conservati on Service 
1 985 ) . 

Though cattl e  grazi ng by permit i s  no longer al l owed by the New Mexico 
Department of Game and Fish, the long hi story of cattl e  use i n  the area 
appears to have had l imited impact withi n the i mmedi ate vi c i nity of the l ake. 
A l ush mix of grasses, forbs , brush and a few trees surrounds the l ake. 

Water Qual i ty Standards 

Water qual i ty standards for Wagon Mound Sal t  Lake are set forth i n  secti on 1-

1 6 1  
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1 02 of the New Mexico water qual ity standards (NMWQCC 1 99 1 ) .  Water qual i ty 
standards specific to pl aya l akes have not been adopted . The pri nci pal 
objecti ve of studYing the di verse pl aya lakes of New Mexico i s  to develop 
numeric and narrative water qual ity standards that wi l l  support and protect 
the attai nable uses of these waters of the state. 

Methods 

Water qual ity sampl i ng methods were i n  accordance with the ··New Mexi co Clean 
Lakes Program: Lake Water Qual ity Assessment" work p l an (NMED 1 992)  and the 
··Qual ity Assurance Project Plan for Water Qual i ty Management Programs·· (NMED 
1 992) . 

Water Qual ity Assessment 

Water qual ity data for playa l ake station MO01AIWMSALTLKE are avai l able on 
STORET and can be retrieved usi ng the sel ector A=21NMEX and restrictor 
IS=92351 5 .  Parametric coverage , water qual ity and biolog i cal data are 
provided i n  tables 47 through 5 1 . 

Wagon Mound Salt Lake may be c l assi fied as eutrophi c  accordi ng to Carlson ' s  
( 1 977) i ndi ces for chlorophyl l � ,  total phosphorus, Secchi d i sc depth, and 
L i kens '  ( 1 97 5 )  phytoplankton community composition (Table 48) .  Total nitrogen 
to phosphorus ratios i nd i cate that phosphorus i s  the l im i t i ng nutrient i n  
Wagon Mound Sal t  Lake. Phytopl ankton community composition consi sted 
primari l y  of the bl ue-green a l gae Synechocysti s  and a smal l number of 
Anacysti s ,  which totaled 1 , 566 cel l s/ml (Table 49 ) .  The Shannon-Wiener 
diversity i ndices i ndi cate that phytoplankton diversity was poor duri ng the 
sampl i ng trip.  Qual i tative d i atom anal ysi s  of multiple substrate peri phyton 
scrapes resulted i n  1 4  species per 205 cel ls .  Shannon-Wiener d i versity 
i ndices showed that diatom diversity was very good (Table 50) .  

Measurements for PH were 7 . 7  standard units i n  the mai n spri ng feedi ng the 
lake and 9 . 24 standard units at the mid-l ake station. H i gh nutrient 
concentrations and associ ated primary producti vity are l i kely to be the major 
factors i nfluenc i ng pH i n  Wagon Mound Sal t  Lake . Early records from the 
1 950 ' s ,  provided by the NMDG&F, show pH val ues to regu l arly be 9 . 5  standard 
units. This suggests that pH has remai ned fai rly constant over the past 40 
years . 

Quantitative macroi nvertebrate sampl i ng was not performed though qual i tative 
sampl i ng was performed for both bottom sediment and l i ttoral 
macroi nvertebrates . Three species were identified from bottom sediments 
col lected at the mid-l ake stati on by an Ekman dredge. L i ttoral sweeps using a 
D-net yielded 1 4  different species representi ng various fami l i es of Diptera, 
Coleoptera, Hemi ptera, Odonata and Cl adocera (Table 5 1 ) .  

A large popul ation of ducks and shorebi rds were Observed duri ng the survey. 
Ameri can avocet , k i l ldeer, eared grebes, Wi l son ' s  phalarope , ci nnamon teal , 
ruddy ducks , sol itary sandpipers, western grebes and mal l ards were present i n  
large numbers . Also present were red wi nged bl ackb i rds, yel low headed 
bl ackbi rds, western meadow larks and swal lows. 

1 6 3  



Wagon Mound Salt lake had a total di ssol ved sol i ds concentration of 9900 mg/l 
with sod i um ,  sul fate and chl oride maki ng up the bul k of the sol i ds (Figs.  41-
43) .  Total and d issolved metals were within acceptable l imits except for 
d i ssol ved arseni c ,  whi ch exceeded the standard for l i vestock and wi ldl i fe 
watering use. Results from anal ysi s  for radi um 226 and 228 were wel l  bel ow 
l evel s  of concern .  Water qua l i ty data, biological i ntegrity and the si zable 
waterfowl population strongl y  support the i mportance of Wagon Mound Sal t  lake 
as wi ldl i fe habitat. 
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Table 47. Natar qua 1 ; ty data 'for Wagon Mound sa It Lake. 1992. 

MOO1AINllSALTLKE MOO1AI1MLAKE WIIIlOIIMOUIIDLK 
36 02 04.0 104 42 2 6 . 0  4 
WAGON MOUND SALT LAKE-MIDDLE • DEEPEST POINT 
35033 NEW MEXICO MORA 
SOUTH CENTRAL-LOWER MISS 101 200 
SOUTH CANADIAN RIV A8V TEX-OKLA ST LINE /TVPA/AM8NT/LAKE/8IO/PLAVA 
21NMEX 920718 1 1080003 
0002 METERS DEPTH 1875 METERS ELEVATION 

SMK 00010 00400 00095 00300 00480 00612 82079 00608 00053 00612 
DATE TIME OR WATER PH CNDUCTVV DO SALINITV UN-IONZD TUR8IDTV NH3+NH4- SURFACE UN-IONZD 
FROM OF DEPTH TEMP AT 25C NH3-N LA8 N DISS AREA NH3-N 

TO DAV MEDIUM (M) CENT SU MICROMHO MG/L PPTH MG/L NTU MG/L ACRES MG/L 

92/08/09 1 1 20 WATER 0 1 8 . 0  1 4820J 7 . 1  7 . 2J 240 
92/06/09 1 1 20 WATER 1 1 7 . 0  1 2 1 80J 7 . 1  7 . 0J 
92/06/09 1 1 20 WATER 2 1 6 . 5  1 1 700J 7 . 5  7 . 0J O . OOIJ 
92/06/09 1 1 20 VERT 2 9 . 24 1 2 . 8  . 100 . 001C 
92/06/09 1 1 20 VERT QA REPLICATE . 1 50 

..... 
en 
en SMK 00078 00079 00204 0041 0  00440 00530 70300 00600 00605 00680 

DATE TIME OR TRANSP COLOR DEPTH-M T ALK HC03 ION RESIDUE RESIDUE TOTAL N ORG N TOT ORG 
FROM OF DEPTH SECCHI FORL-ULE 1% LIGHT CAC03 HC03 TOT NFLT DISS-180 N N CARBON 

TO DAV MEDIUM (M) METERS SCALE REMAINS MG/L MG/L MG/L C MG/L MG/L MO/L MG/L 

92/08/09 1 1 20 VERT 2 . 85 1 0  2 . 0  1 460 1 470 37 9900 3. 53C 3 . 38C 200K 
92/06/09 1 1 20 VERT QA REPLICATE 1450 1450 35 9735 3 . 73C 3 . 57C 200. 0K 

SMK 00810 00625 00630 00631 00640 00665 00666 00671 00900 009 1 5  
DATE TIME OR NH3+NH4- TOT KJEL N026N03 N026N03 T INORG. PHOS-TOT PHOS-DIS PHOS-DIS TOT HARD CALCIUM 
FROM OF DEPTH N TOTAL N N-TOTAL N-DISS NITROGEN ORTHO CAC03 CA,DISS 

TO DAV MEDIUM (M) MG/L MO/L MG/L MG/L MG/L N MG/L P MO/L P MO/L P MO/L MG/L 

92/06/09 1 1 20 VERT 2 . 1 00K 3 . 48 . 05 . 05 . 1 5C . 130 . 020 . 010K 1 405 1 7 . 0  
92/08/09 1 1 20 VERT QA REPLICATE . 1 10K 3 . 88 . 05 . 08 . 1 8C . 070 . 0 1 0  . 010K 1399 1 8 . 0  

SMK 00925 00930 00935 00940 00945 32210 322 1 1  32212 32214 
DATE TIME OR MGNSIUM SODIUM PTSSIUM CHLORIDE SULFATE CHLRPHVL CHLRPHVL CHLRPHVL CHLRPHVL 
FROM OF DEPTH NG,DISS HA,OISS K,DISS TOTAL 504-TOT A A UG/L B C 

TO DAV MEDIUM (M) MO/L MG/L MG/L MO/L MO/L UG/L CORRECTO UG/L UO/L 

92/08/09 1 1 20 VERT 2 331 . 0  2552 38.0  1 570 3850 1 . 38 1 . 1 9 . 24 . 46 
92/08/09 1 1 20 VERT QA REPLICATE 329 . 0  2522 3 6 . 0  1 8 1 0  3750 

REMARK CODES: C = calculated valueI' K = K1:ual value is 1 ... than value shown, J = ttSti .. ted value, • = WQ STANDARD VIOLATION 
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Table 47 # cant. 

M001�ALTLKE M001ADillLAKE WAOOIIIIOUNDLK 
36 02 0 4 . 0  104 42 26. 0 4 
WAGON MOUND SALT LAKE-MIDDLE • DEEPEST POINT 
35033 NEW MEXICO MORA 
SOUTHCENTRAL-LOWER MISS 1 0 1 200 
SOUTH CANADIAN RIV ABV TEX-OKLA ST LINE 
21NMEX 920718 1 1 080003 
0002 METERS DEPTH 1875 METERS ELEVATION 

SMK 3221B 
DATE TIME OR PHEOPHTN 
FROM OF DEPTH A 

TO DAY MEDIUM eM) UG/L 

92/06/09 1 1 20 VERT 2 . 3 2  

SMK 09501 
DATE TIME OR RA-226 
FROM OF DEPTH TOTAL 

TO DAY MEDIUM eM )  PC/L 

92/06/09 1 1 20 VERT 2 . 20 
92/08/09 1 1 20 VERT QA REPLICATE . 1 2 

SMK 0 1 1 06 
DATE TIME OR ALUMINUM 
FROM OF DEPTH AL, OISS 

TO DAY MEDIUM eM )  UG/L 

S2/06/09 1 1 20 VERT 2 lOOK 
92/06/09 1 1 20 VERT QA REPLICATE lOOK 

SMK 01048 
DATE TIME OR IRON 
FROM OF DEPTH FE ,DISS 

TO DAY MEDIUM eM )  UG/L 

92/06/09 1 1 20 VERT 2 l OOK 
92/06/09 1 1 20 VERT QA REPLICATE lOOK 

32221 
X CHL A 
OF PHE A 
+ CHL A 

88 

09502 
RA-226 
ERROR 

PC/L 

• 1 
. 1 

01 000 
ARSENIC 
AS,DISS 

UG/L 

58 
53 

01049 
LEAD 

PB /DISS 
UG/L 

5K 
5K 

/TYPA/AMBNT/LAKE/BIO/PLAYA 

1 1 501 1 1 502 1 1 503 1 1 504 
RA-228 RA-228 RA-226 + RA-228 + 
TOTAL ERROR RA-228 228 ERR 

PC/L PC/L PC/L PC/L 

3 . 5  3 . 5  3 . 70 3 . 5  
4 . 9  3 . 5  5 . 02 3 . 5  

01010 01020 01025 82036 82037 
BERYLIUM BORON CADMIUM CALCIUM MG 
BE ,DISS B , OISS CD .DISS DISS CA DISS MG 

UG/L UG/L UG/L UG/L UG/L 

lOOK 800 l K  1 5000 400000 
lOOK 900 l K  1 5000 380000 

01056 71890 01060 01065 01 1 45 
MANGNESE MERCURY MOLY NICKEL SELENIUM 
MN ,DISS HG ,DISS NO ,DISS NI ,DISS SE ,DISS 

UG/L UG/L UG/L UG/L UG/L 

5 0 . 0K . 5K l OOK l OOK 1 0  

· 50.0K . 5K lOOK lOOK 9 

REMARK CODES: C = calculated value, K = actual value is 1_ than value shown ,  J = esti_ted value .  

01030 01035 01040 
CHROMIUM COBALT COPPER 
CR ,DISS CO,DISS CU, DISS 

UG/L UG/L UG/L 

5 50K lOOK 
5 50K lOOK 

01 140 01075 01080 
SILICON SILVER STRONTUM 
SI ,DISS AG,DISS SR ,DI!! 

UG/L UG/L UG/L 

2500 l OOK 1000 
2400 lOOK 1000 

• = NIl STANDARD VIOLATION 
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Tabl. 47 7 cant. 

1IOO1AIlM1ALTLKE 1IOO1ADIMLAKE WAIIONIIOUNIlLK 
36 02 04 . 0  104 42 2 6 . 0  4 
WAGON MOUND SALT LAKE-MIDDLE • DEEPEST POINT 
35033 NEW MEXICO MORA 
SOUTHCENTRAL-LOWER MISS 1 0 1 200 
SOUTH CANAOIAN RIV ABV TEX-OKLA ST LINE 
21 NMEX 92071B 1 1 0B0003 
0002 METERS DEPTH 1875 METERS ELEVATION 

SMK 01 1 00 
DATE TIME OR TIN 
FROM OF DEPTH SN ,oISS 

TO OAY MEOIUM (M) UG/L 
92/06/09 1 1 20 VERT 2 lOOK 
92/06/09 1 1 20 VERT QA REPLICATE l OOK 

SMK 01 108 
DATE TIME OR AL MUD 
FROM OF DEPTH DRY WGT 

TO DAY MEDIUM (14) MG/KG-AL 

92/06/09 1 1 20 WATER 2 6 1 2 . 00 
92/06/09 1 1 20 VERT QA REPLICATE 840 . 00 

SMK 00924 
DATE TIME OR MG MUD 
FROM OF DEPTH DRY WGT 

TO DAY MEDIUM (14) MG/KG-MG 

92/06/09 1 1 20 WATER 0 
92/08/09 1 1 20 WATER 1 
92/06/09 1 1 20 WATER 2 1049 . 0  
92/08/09 1 1 20 VERT QA REPLICATE 1 1 74 . 0  

SMK 01093 
DATE TIME OR ZINC 
FROM OF DEPTH SEDMG/KG 

TO DAY MEDIUM (M) DRY WGT 

92/06/09 1 1 20 WATER 0 
92/06/09 1 1 20 WATER 1 
92/06/09 1 1 20 WATER 2 1 . 30 
92/06/09 1 1 20 VERT QA REPLICATE 1 . 30 

01085 
VANADIUM 

V , oISS 
UG/L 
lOOK 
lOOK 

01 008 
8A MUD 

DRY WGT 
MG/KG-BA 

7 . 40 
9 . 2  

01053 
MN MUD 

DRY WGT 
MG/KG-MN 

7 . 40 
9 . 1 0  

71 921 
MERCURY 

SEDMG/KG 
DRY WaT 

1 .  l K  
1 .  l K  

/TYPA/AMBNT/LAKE/BIO/PLAYA 

01090 71 900 01 1 47 01005 
ZINC MERCURY SELENIUM BARIUM 

ZN , DISS HG ,TOTAL SE ,TOT BA,oISS 
UG/L UG/L UG/L UG/L 
lOOK . 5 K  21 lOOK 
l OOK . 5K 1 1  lOOK 

01013 01023 01028 009 1 7  01029 
BERYLIUM B MUD CD MUD CA MUD CHROMIUM 
SEDMG/KG DRY WGT DRY WGT DRY WGT SEDMG/KG 

DRY WGT MG/KG-B MG/KG-CD MG/KG-CA DRY WaT 

. 44K 1 .  75 0 . 3 1  3148.00 3 6 . 30 

. 40K 2 . 50 0 . 33 3648. 00 43. 56 

01063 01068 01 1 44 01 078 01 083 
MO MUD NICKEL 51 MUD SILVER SR MUD 

DRY WGT SEDMG/KG DRY WGT SEDMG/KG DRY WaT 
Ma/KG-MO DRY WGT Ma/KG-SI DRY WGT Ma/KG-SR 

. 44K . 44 20 . 60 . 44K 33. 70 

. 40K . 80 22. 60 . 40K 35. 60 

01 1 48 01 1 03 01052 
SELENIUM ARSENIC LEAD 

SEDMG/KG SEDMG/KG SEDMG/KG 
DRY WGT DRY WGT DRY WGT 

2 . 1 0  1 3 . 73 23 . 57 
1 .  76 1 1 . 87 26. 1 2  

REMARK COOES: C = calculated value, K = actual value .. a less than valta shown ,  J = 8S't1aa:ted value, 

01038 01043 0 1 1 70 
CO MUD COPPER FE MUD 

DRY WaT SEDMG/KG DRY WGT 
MG/KG-CO DRY WGT MG/KG-FE 

. 22K . 44 525.00 

. 25 . 80 670.00 

01 1 03 01088 
TIN MUD V MUD 
DRY WGT DRY WGT 
MG/KG-SN MG/KG-V 

. 44K 1 .  75 

. 40K 2 . 1 0  

* = WQ STANDARD VIOLATION 
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Table 48. Li.fting nutrient and Carlaon Trophic State indices co.putad by SM. 

LIMITING NUTRIENT FOR PLAYA LAKES, CALCULATED BY SAS 
TN/TP > 17 INDICATES P-LIMITATION 

TN/TP 1 0  - 1 7  INDICATES N AND/OR P LIMITATION 
TN/TP < 1 0  INDICATES N-LIMITATION 

CBS STATION DATE TN TP RATIO 

1 21 NMEX LE01AA. LAGATUNA 31 MAR92 1 09 . 30 0 . 20 546. 500 
2 21NMEX E001AB. WLMSSINK 01APR92 4 . 33 0 . 1 8  24. 056 
3 21 NMEX LE03AC. LANSALLK 1 4APR92 1 7 . 85 0 . 38 46. 974 
4 21 NMEX LE04AO. MIOOLELK 1 4APR92 1 4 . 54 0. 1 1  132. 1B2 
5 21 NMEX E001AE. LAGUNUNO 04MAY92 40. 65 0 . 25 1 62 . 600 
6 21 NMEX E002AF. LAG-WALO 04MAY92 1 .  67 0 . B9 1 . 876 
7 21NMEX E003AG. LGQUATRO 05MAY92 23 . 39 0 . 96 24. 365 
B 21 NMEX E004AH . LAG-TRES 05MAY92 1 9 . 1 4  0 . 06 3 1 9 . 000 
9 21 NMEX MOOIAINMSALTLKE 09JUN92 3.53 0. 1 3  27.154 

1 0  21 NMEX HA01AJ. CHICOSAL 26AUG92 7 . 40 0 . 64 1 1 .  562 

CARLSON TROPHIC STATE INDICES COMPUTED BY SAS 
TSI <42 OLIGOTROPHIC, 42-47 MESOTROPHIC, >47 EUTROPHIC 

, 

OBS STATION DATE CARLDIL TSIDIL CARLSDD TSISDD 

1 21NMEX LE01AA. LAGATUNA 920331 25. 0470 OLIGOTRO 60. 0000 EUTRO 
2 21 NMEX ED01AB. WLMSSINK 920401 32. 4332 OLIGOTRO 54 . 1 491 EUTRO 
3 21 NMEX LE03AC . LANSALLK 920414 41 . 9761 OLIGOTRO 77. 3733 EUTRO 
4 21NMEX LE04AD. MIOOLELK 920414 77.3733 EUTRO 
5 21 NMEX E001 AE . LAGUNUNO 920504 77.3733 EUTRO 
6 2 1 NMEX ED02AF. LAG-WALD 920504 28. 7344 OLIGOTRO 77. 3733 EUTRO 
7 21 NMEX E003AG. LGQUATRO 920505 5 5 . 79 1 3  EUTRO 60 . 0000 EUTRO 
8 21 NMEX ED04AH. LAG-TRES 920505 45. 6853 MESOTRO B3.2242 EUTRO 
9 21NMEX MOO1AIII4SALTLKE 920609 32. 2697 OLIGOTRO 66.2182 EUTRO 

1 0  21 NMEX HA01AJ. CHICOSAL 920826 85. 9582 EUTRO 93 . 2263 EUTRO 

LIMITING 

P 
P 
P 
P 
P 
N 
P 
P 
P 

N &lOR P 

CARLTP TSITP 

80. 593 EUTRO 
79. 073 EUTRO 
89. 855 EUTRO 
71 . 967 EUTRO 
B3.813  EUTRO 

102. 136 EUTRO 
1 03 . 22B EUTRO 

63. 220 EUTRO 
74.377 EUTRO 
97. 378 EUTRO 



Fig. 41 Stiff diagrams: northeast lakes meq/I 
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Fig. 42 
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Stiff diagrams: northeast lakes % meq/I 
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Fig. 43 Piper Trilinear diagram: northeast lakes 
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Tab l e  49 , Phytop l an kton co l l ected f rom Chi cosa and Wagon Mound Sal t Lakes , Hard i ng 
and Mora Count i es ,  June 9 and August 8 ,  1 99 2 .  

Lake Stat i on Date Taxon Count ( % )  
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

Wagon Mound S .  Lk . M00 1 A I . WMSALTLKE 

C h i cosa Lake HA0 1 AJ . CH ICOSAL 

9 2 /0 6 /0 9  

Tota l 
Taxa R i chness 

Anacyst i s  
Synechocyst i s  

Shannon - W i en e r  D i ve rs i ty 
Evenness 

9 2 /08/26 

Tota l 
Taxa R i chness 

Anabaena 
Centratractus 
C h l orobotrys 

Shannon - W i en e r  D i ve rs i ty 
Evenness 

6 ( 0 . 4 )  
1 56 0  ( 9 9 . 6 )  

1 56 6  
2 
0 . 04 
0 . 04 

1 6  ( 1 . 4 )  
1 3 6 ( 1 1 . 5 )  

1 0 2 6  ( 87 . 1 )  

1 1 7 8  
3 
0 . 6 2 
0 . 39 



Table 50 . 

QUALITATIVE OIATOM ANALYSIS OF WAGON MOUNO SALT LAKE, N . M . : 1 992 
Mul ti p l e  substrate periphyton scrapes: 

1 .  Amphora coffei formis  (Ag . )  Kutz . 
var. coffe i form i s  

2 .  Anomoe9Dei s  costata ( Kutz . ) Hust . var. costata 

3 .  Cymbel l a  l u nata W .  Sm . var. l unata 

4 .  Denti cu l a  rai n i e rens i s  SOy . var. rai n i erensi s  

5 .  Mastogl o i a  el l i pt i ca var.  danse i i  (Thwaites) Cl . 

6 .  Nav i cu l a  cryptocephal a  Kut z . var . cryptocephal a 

7 .  H .  od i osa Wal l ace var . odi osa 

8 .  Nav i £u l a  sp.  #3 

9 .  N i tzsch i a  hunga r i ca Grun . 

1 0 .  H .  palea ( Kutz. ) W. Sm. 

1 1 .  P i nn u l a r i a mi crostauron ( Eh r . ) Cl . 
var.  mi crostauron 

1 2 .  Rhopa l od i a  gi bberu l a  var.  vanheurcki i o .  Mul l .  

1 3 .  Suri rel l a  str i atul a Tarpi n 

1 4 .  Synedra pul chel l a  var . l acerata Hust . 

SHANNON-WIENER INDEX OF DIVERSITY 

Total number of fields v i ewed for formal count = 7 1  
Total speci es per formal count = 1 4  
Total species i dent i f i ed = 1 4  

H = 2 . 98 
Hmax = 3 . 8 1  

Equ i tabi l ity = 0 . 78 

1 7 3  

II CELLS 

5 

9 

2 

2 

1 

1 5  

43 

3 

1 4  

22 

2 

28 

2 

57 

Total = 205 



Table 5 1 .  Aquatic macro invertebrate abundances for Wagon Mound 
Salt Lake and Chicosa Lake . 

Wagon Mound Salt Lk . 9 2 0 6 0 9  

Qual itat ive , deep stat ion , Eckman dredge , sed iment grab 

Cladocera 
pos s .  S i d idae 

Chi ronomidae 
Chi ronomus � 
Tanypoci i nae 

Wagon Mound Salt Lk . 
Qual i tative , l ittoral , " D" net 

Cladocera po s s .  S id idae 
L i b e l l u l idae 

pos s .  Belonia � 
Coenagrionidae 

Ene l l agma � 
Corixidae 

Tri chocor ixa � 
Tenagob i a  � 
Cor i s e l l a  � 

Notonectidae 
Buenoa � 

Hydroph i l idae 
Berosus � 

Hydraenidae 
pos s .  Ochtebius � 

Strat i omyidae 
Stratiomys � 

D o l i chopodidae 
Chironomidae 

Tanypod inae 
Orthoclad i i nae 
Chironominae 

Chicosa Lake 9 2 0 8 2 6  

rare 

abundant 
present 

common 

rare ( decayed spec imen ) 

abundant 

rare 
rare 
common 

present 

present 

rare 

present 
rare 

abundant 
abundant 
abundant 

Quant itat ive , benthic sweep , lt D "  net 

Hydrophil idae 
Berosus � 

Corixidae 
C o r i s e l l a  � 

1 

1 

Note also presence o f  cast ephydrid ( Diptera ) pupari a  
and very numerous Gastropod t e s t s  in sample . 
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WATER QUALITY SURVEY OF CHICOSA LAKE IN HARDING COUNTY ,  
NEW MEXICO, AUGUST 26, 1992 

Introducti on 

In 1 992 the Survei l l ance and Standards Secti on conducted a water qual ity 
survey of Chi cosa Lake in Harding County , New Mexico (Fig .  44) . The field 
team compl eted i ts samp l i ng run on August 26, 1 992.  Chi cosa Lake was selected 
for study as an exampl e  of the playas of the Southwestern Tablel ands 
ecoregion .  

Chi cosa Lake i s  a smal l ,  shal low bas i n  probabl y  formed b y  aeol i an erosion and 
the di ssolution of some fraction ' of the soi l  i n  the bas i n  by i nfi ltrating 
water. Chi cosa Lake i s  at an alti tude of 1 , 777 m ( 5 , 830 ft) above mean sea 
level . The basi n  has a maximum wetted surface area of about 40 ac. When 
surveyed , the wetted area was l ess then 1 0  ac . Mean annual precipitation 
measured at Roy, 7 mi south of Chi cosa Lake, i s  39 . 6  cm ( 1 5 . 6  i n )  and the mean 
annual water deficit i s  65 . 8  cm ( 2 5 . 0  i n) (Gabin and Lesperance 1 975) . 

Chicosa Lake i s  the smal l er of two subbas i ns l yi ng within a depression of 
about 2 , 500 ac . The floor of the l arger subbasi n ,  B i g  Chi cosa Lake, about 1 
mi southwest of Chicosa Lake , i s  covered with grasses and seldom accumul ates 
much water.  Chi cosa Lake has historical l y  held water sufficient to have been 
used regularly  for stock water by 1 9th century cattl e  drovers. There i s  some 
reason to bel ieve that the larger bas i n  i s  actual l y  the bas i n  used as a water 
stop and rendezvous by cattl e  drovers on the Goodni ght-Lovi ng Trai l .  

In Apri l of 1 969 Chi cosa Lake was purchased by the New Mexico Park and 
Recreati on D i v i s i on .  At thi s t i me  a series of low, earthen berms d iverted 
runoff from Leonard Draw i n  the northwest and also from the southeast s i de of 
the l ake bas i n  to maintai n l ake water l eve l s .  The berms have si nce washed out 
and Chi cosa Lake has returned to an ephemeral condition .  Duri ng periods of 
sufficient rainfal l Chi cosa Lake i s  stocked with catchabl e  s i zed trout and 
maintai ned as a " put and take" fishery by the New Mexico Department of Game 
and Fish.  At the time of sampl ing,  Chi cosa Lake had onl y  been hol d i ng water 
for a few days after an extended dry period (Levi Garcia,  Park Manager,  pers. 
comm. ) .  Though Chi cosa Lake has had recurri ng blooms of fi l amentous al gae i n  
the past , none was observed duri ng the survey. 

Probabl y  due to the short time the pl aya had contai ned water and the long 
antecedent dry period, Chicosa Lake supported onl y  a simple i nvertebrate and 
al gal community. We observed seven ducks (Anas spp . ) ,  several unidentified 
wading bi rds, an Ameri can avocet (Recurvi rostra ameri cana) and a l arge number 
of swal l ows (Hi rundini dae) on or about the l ake. A herd of 28 l onghorn 
catt l e ,  mai ntai ned and used by the State Park and Recreat i on Divi sion for 
h i storical i nterpretati on ,  was kept in the v i ci nity of the l ake, but a fence 
prevents the i r  access to the l ake. 

Soi l  in the immedi ate Chi cosa bas i n  is Church clay l oam , which i s  a c l ayey, 
cal careous , aqu i c  camberth1d ari d i so1 . Church soi l s  are subject to moderate 
wi nd erosion.  Vegetati ve cover ,  cons i sting of short and m i d  grasses , was 
dense to moderate away from the l ake; with al kal i muh1y (Muh1enbergi a sp) 
domi nant nearer the l ake. The influence of aeol i an processes 1n the 
development of Chi cosa Lake i s  eV i denced by the presence of relatively high,  
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wind l ai d  deposits on the east side of the l ake. These deposits have been cut 
i nto a series of steps by State Park personnel to faci l i tate access by the 
publ i c .  The presence of exposed 6-8 i n  roots on the vertical portions of 
these terraces attests to some degree of erosion s i nce the excavation ,  
however ,  vegetative cover appeared to be regenerati ng .  The pl aya floor 
consisted of pale grey clay over a fi rmer l ayer of non-reduced clay and 
gravel . It i s  possi bl e  that the three to four i nch thick l ayer of soft clay 
above the fi rmer ,  lower l ayer represents recent, erosional i nputs to the l ake 
bas i n ,  though thi s has not been verified .  

Water Qual ity Standards 

Water qual ity standards for Chi cosa Lake are set forth i n  section 1 - 1 02 of the 
New Mexico water qual ity standards (NMWQCC 1 99 1 ) .  Water qual ity standards 
specific to pl aya l akes have not been adopted. The pri nci pal objecti ve of 
studying the di verse pl aya l akes of New Mexico i s  to devel op nume r i c  and 
narrative water qual ity standards that wi l l  support and protect the attai nable 
uses of these waters of the State . 

Methods 

Water qual ity sampl i ng methods were i n  accordance with the "New Mexico Clean 
Lakes Program: Lake Water Qual ity Assessment" work plan (NMED 1 992) and the 
" Qual ity Assurance Project Plan for Water Qual ity Management Programs" (NMED 
1 992) . 

Water Qual i ty AsseSSMent 

Water qua l i ty data for pl aya l ake stati on HA01AJ . CHICOSAL i s  avai l able on 
STORET and can be retrieved usi ng the selector A=2INMEX and restri ctor 
IS=923516 .  Parametric coverage , water qual i ty and biologi cal data are proved 
here i n  Tables 52 through 56. 

The i nvesti gators computed Likens' ( 1 975) phytopl ankton community composition 
i ndex and Carlson ' s  ( 1 977)  chlorophy l l  �, total phosphorus and Secchi d i sk 
depth i ndices (Table 53 ) .  These trophi c  state i ndi ces were eval uated for 
thei r appl i cabi l ity in compari sons between the playa l akes under 
i nvesti gation. The i nvesti gators concl uded that these i nd i ces have no 
appl icabi l ity or useful ness i n  compari sons between p l aya l akes. Since these 
trophic state i ndices were developed using data from perennial temperate 
l akes, they were not expected to be useful i n  compari sons between ephemeral 
p l aya l akes. 

Chi cosa Lake i s  a sodi um-magnesi um - sulfate-chloride water ( F i gs .  45-47 ) .  
Total di ssolved sol i ds at the time of sampl i ng was 1 3 . 2  mg/l . Scans for 
organochlorine and pyrethroid pesticides detected nothi ng above practi cal 
quantitation l imits (Table 52) . Analys i s  for radium 226 and 228 found no 
l evels  of concern. Resul ts of sediment and di ssolved metals are pending as of 
preparation of thi s report . A pesticide scan run to determine the 
concentration of resi dual s from a 1 987 range caterp i l lar  (Hemi l euca o l i v i ae) 
control program yielded no results above detection l imits. A di screpancy i s  
noted i n  the results reported for total and di ssol ved nitrates. A value of 
0 . 09 mg/l total nitrate ( as N) i s  not consi stent with a val ue of 0 . 24 mg/l 
di ssolved nitrate (as N ) .  Thi s di screpancy coul d  be due to sample 
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contami nation i n  the field or l aboratory error. Other nutrient levels,  e . g. , 
total Kje1dah1 nitrogen and total ammon i a ,  were somewhat elevated , probabl y  
due to the presence of cattl e  i n  the i mmedi ate vicinity of the l ake. 

The high pH l evel ( 9 . 26 SU) i n  Chi cosa Lake exceeds al l fi sheries standard s ,  
and are attri buted to biologi cal activity and the al kal i ne  ( pH 7 . 9  to 8 . 4  SU) 
nature of the soi l s  i n  the l ake basi n .  Un-10ni zed ammoni a  (0. 3 mg/1 ) ,  driven 
by h i gh pH and temperature, exceeded al l fi sheries standards by an order of 
magnitude. Un-ioni zed ammoni a  at thi s  level has been shown to be tox i c  to 
numerous test organi sms , i nc l ud i ng rai nbow trout. Were temperature i n  Chi cosa 
Lake to be l owered to 1 5  degrees C and pH lowered to 8 SU , the un- i on i zed 
fracti on of the total ammonia concentration would be reduced from 50 . 2� to 
2 . 6�;  bringing un-ioni zed ammoni a  leve l s  wel l withi n standards. As thi s woul d  
i nvolve acqui sition of sufficient water ri ghts to maintain a depth of at l east 
four feet i n  the l ake as wel l as shad i ng the south and west shores , there i s  
l i ttle 1 i ke1 yhood that the above scenario wi l l  ever be real i zed. 

Phytopl ankton density was 1 , 178 ce1 1 s/m1 with three taxa represented (Table 
54) . Shannon-Wiener d i versity was l ow .  Qual i tative d i atom anal ysi s  from 
multi-substrate peri phyton scrapes yielded a total of six  taxa for 16 
i ndividuals per 150 fields viewed (Table 55) . Shannon-Wiener diversity was 
good. Note that the presence of refractory clays i n  the sl ide mount made 
identification and quantifi cati on of d i atom frustu1 es extremel y  d i fficult.  

A benthic macroinvertebrate sweep yielded onl y  two i ndividuals of two taxa , 
al though fragments of cast d ipteran puparia (probabl y  Ephydridae) and numerous 
gastropod tests were noted i n  the sample (Table 56) .  This situation, i n  the 
probabl e  absence of toxi c  leve l s  of contaminants , reflects the short period 
that the l ake had contai ned water prior to sampl i ng .  Both i nsects taken i n  
the water column were wi nged adults. The presence of cast puparia and 
numerous snai l tests, as wel l  as the presence of i nvertebrate eggs i n  the 
sediments suggests that the l ake has supported a ri cher i nvertebrate community 
in the past and , given adequate water ,  would do so aga i n  in the future. 

. 

The reputati on of Chi cosa Lake as a rel i able watering stop for cattl e  drives 
i s  not consi stent with the current paucity of water i n  the bas i n .  Whi l e  the 
possibi l ity exi sts that rai nfal l patterns have changed sufficientl y  to render 
Chi cosa Lake dry most of the year, it i s  a l so possible that the opening of the 
ground cover associated with l i vestock graz i ng has a l l owed the erosional 
movement of enough material i nto the bas i n  to raise the bed of the l ake above 
the average ground-water level as has apparentl y  happened i n  B i g  Chicosa Lake. 
If Chi cosa Lake i s  fi l l i ng with sediments, the impl i cations for many of the 
State ' s  pl aya l akes are considerable.  The majority of New Mexico ' s  pl aya 
l akes are l ocated on grazed l and,  and i f  they are fi l l i ng with erosional 
sedi ments they wi l l  eventual l y  be unava i l able to wi l d l i fe dependent on them 
for water ,  habitat and food. 
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Table 52.  Water Quality Data 'for Chicosa Lake 

HA01AJ.CHlCOSAL HA01AJCHlCOS CHlCOSALAKE 
36 02 1 3 . 0  104 09 31 . 0  4 
lAKE CENTER- CHlCOSA lK. ST. PARK 
35021 NEW MEXICO HARDING 
SOUTHCENTRAl-lOWER MISS. 1 0 1 200 
SOUTH CANADIAN RIV ABV TEX-OKlA ST lINE ITYPA/AMBNT/lAKE/BIO/PlAYA 
21 NMEX 920905 1 1 0BOO07 
0001 METERS DEPTH 1779 METERS ELEVATION 

SMK 00010 00400 00095 00300 82205 00480 00031 
DATE TIME OR WATER PH CNDUCTVV DO SPECIFIC SALINITY INCDT IT 
FROM OF DEPTH TEMP AT 25C GRAVITY REMNING 

TO DAY MEDIUM (M) CENT SU MICROMHO MG/l GM/l PPTH PERCENT 

92/08/26 1 1 30 VERT 0 . 1  24 . 6  9 . 26 13709 1 0 . 1 1 00 . 0  

SMK 00078 00079 00204 00410 00440 00530 70300 
DATE TIME OR TRANSP COLOR DEPTH-M T ALK HC03 ION RESIDUE RESIDUE 

.... FROM OF DEPTH SECCHI FORl-UlE IX lIGHT CAC03 HC03 TOT NFlT 0155-180 
"'"" TO DAY MEDIUM (M) METERS SCALE REMAINS MG/l MG/l MG/l C MG/l 
10 

92/08/26 1 1 30 VERT 0. 1 . 1 0 1 6  . 1 1 48 180 227 1317B 

SMK 00610 00625 00630 00631 00640 00665 00666 
DATE TIME OR NH3+NH4- TOT KJEl N02&N03 N02&N03 T INORG. PHOS-TOT PHOS-DIS 
FROM OF DEPTH N TOTAL N N-TOTAL N-DISS NITROGEN 

TO DAY MEDIUM (M) MG/l MG/l MG/l MG/l MG/l N MG/l P MG/l P 

92/08/26 1 1 30 VERT 0. 1 . 51 0  7 . 31 0  . 09 . 2  . 60C . 640 . 050 

SMK 00925 00930 00935 00940 00945 7 1 870 32210 
DATE TIME OR MGNSIUM SODIUM PTSSIUM CHLORIDE 9UlFATE BROMIDE CHlRPHYl 
FROM OF DEPTH MG, DISS NA, DISS K ,OISS TOTAL S04-TOT BR A 

TO DAY MEDIUM (M) MOIL MOIL MOIL MOIL MG/l MOIL UO/l 

92/08/26 1 1 30 VERT 0 . 1  1043 . 0  2080. 00 94 . 00 2700 5600 288. 60C 

SMK 32218 32221 09501 09502 1 1 501 1 1 502 1 1 503 
DATE TIME OR PHEOPHTN X CHl A RA-226 RA-226 RA-228 RA-228 RA-226 + 
FROM OF DEPTH A OF PHE A TOTAL ERROR TOTAL ERROR RA-228 

TO DAY MEDIUM (M) UO/l + CHL A PC/l PC/l PC/l PC/l PC/l 

92/08/26 1 1 30 VERT 0. 1 8 . 54C 98C 1 . 3  . 2C 3 . 0  6 . 0C 4 . 3C 

Remark codes : C= calcul ated value, J= esti mated value, K= less than, L= greater than , U= undetected 

B2079 
TURBIDTY 

lAB 
NTU 

, 
256 . 0  

00600 
TOTAL N 

N 
MG/l 

7 . 40C 

00671 
PH OS-DIS 

ORTHO 
MG/l P 

. 01 0  

322 1 1  
CHlRPHYl 

A UG/l 
CORRECTD 

283. 00C 

1 1 504 
RA-226 + 

228 ERR 
PC/l 

6 . 0C 

00612 
UN-IONZD 

NH3-N 
MG/l 

. 3  

00605 
ORG N 

N 
MG/l 

6 . 800C 

00900 
TOT HARD 

CAC03 
MG/l 

5026 

32212 
CHlRPHYl 

B 
UO/l 

44. 20C 

00053 
SURFACE 

AREA 
ACRES 

10  

00608 
NH3+NH4-
N DISS 

MG/l 
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Table 5 2 ,  cont. 

HA01AJ. CHlCOSAL HA01AJCHICOS CHICOSALAKE 
36 02 1 3 . 0  104 09 31 . 0  4 
LAKE CEHTER- CHICOSA LK. ST. PARK 
35021 NEW MEXICO HARDING 
SOUTHCENTRAL-LOWER MISS. 1 0 1 200 
SOUTH CANADIAN RIV ABV TEX-OKLA ST LINE 
21NMEX 920905 1 1 0B0007 
0001 METERS DEPTH 1 779 METERS ELEVATION 

SMK 39337 
DATE TIME OR ALPHABHC 
FROM OF OEPTH 

TO DAY MEDIUM (M) TOTUG/L 

92/08/26 1 1 30 WATER . 050K 

SMK 39365 
DATE TIME OR DOE 
FROM OF DEPTH WHL SMPL 

TO DAY MEDIUM (M) UG/l 

92/08/26 1 1 30 WATER • lOOK 

SMK 39810 
DATE TIME OR G-CHlRDN 
FROM OF DEPTH WHL SMPl 

TO DAY MEDIUM (M) UG/l 

92/08/26 1 1 30 WATER . sOK 

39338 
8ETA BHC 

TOTUG/L 

. 0sOK 

39390 
ENDRIN 

TOT UG/L 

. 1 00K 

39400 
TOXAPHEN 

TOTUG/l 

1 .  OOOK 

/TYPA/AMBNT/LAKE/BIO/PLAYA 

34259 39340 39410 39330 39420 39700 39388 39380 
DELTABHC GAMMABHC HEPTCHLR ALDRIN HPCHLREP HCB ENDOSULN DIELDRIN 

LINDANE WHL SMPL 
TOTUG/L TOT. UG/l TOTUG/L TOT UG/L TOTUG/l TOT UG/l UG/l TOTUG/l 

. 0sOK . 050K . 0sOK . 0sOK . 0sOK . 080K . 0sOK . 1 00K 

82624 39360 82623 39370 82622 39480 78008 39348 
ENDOSLFN DOD ENDOSlFN DDT ENDRIN MTHXYClR ENDRIN A-CHlRDN 
BETA TOT WHL SMPl -S04 TOT WHl SMPL ALDH TOT WHl SMPl KETONE WHl SMPl 
REC UG/L UG/L REC UG/l UG/l REC UG/l UG/l UG/L UG/l 

. I K  . 1 00K . I K  . 1 00K . 1  K . sOOK . 1 0K . sOOK 

39492 39496 39500 39504 39508 39930 
PCB-1232 PC8-1242 PCB-1 248 PCB- 1 254 PCB-1260 PYRTHRNS 

WHl SMPl 
TOTUG/l TOTUG/l TOTUG/l TOTUG/l TOTUG/l TOTUG/l 

. 500K . sOOK . sOOK 1 .  OOOK 1 .  OOOK O . sK 



Table 53. L i.iting nutrient and Carlson Trophic State incUces COIIJ)Uted by SAS. 

LIMITING NllTRIENT FOR PLAYA LAKES . CALCULATED BY SAS 
TN/TP > 1 7  INDICATES P-LIMITATION 

TN/TP 10 - 1 7  INDICATES N AND/OR P LIMITATION 
TN/TP < 1 0  INDICATES N-LIMITATION 

OBS STATION DATE TN TP RATIO LIMITING 

1 21 NMEX LE01AA. LAGATUNA 31MAR92 1 09 . 30 0 . 20 546. 500 P 
2 21 NMEX ED01AB. WLMSSINK 01 APR92 4 . 33 0 . 1 8  24.056 P 
3 21NMEX LE03AC. LANSALLK 1 4APR92 1 7  . 85 0 . 38 46. 974 P 
4 21NMEX LE04AD.MIDDLElK 1 4APR92 1 4 . 54 0. 1 1  132. 182 P 
5 21NMEX ED01AE. LAGUNUNO 04MAY92 40. 65 0 . 25 1 62 . 600 P 
6 21 NMEX E002AF . LAG-WALO 04MAY92 1 .  67 0 . 89 1 .  876 N 
7 21NMEX ED03AG. LGQUATRO 05MAY92 23 . 39 0 . 96 24. 365 P 
8 21 NMEX E004AH . LAG-TRES 05MAY92 1 9 . 1 4  0 . 06 3 1 9 . 000 P 
9 21 NMEX M001AIWMSALTLKE 09JUN92 3 . 53 0 . 1 3 27 . 1 54 P 

1 0  21NMEX HA01AJ. CHICOSAL 26AllG92 7 . 40 0.64 1 1 . 562 N I/OR P 

.... CO 
.... 

CARLSON TROPHIC STATE INDICES COMPllTED BY SAS 
TSI <42 OLIGOTROPHIC. 42-47 MESOTROPHIC. >47 EllTROPHIC 

OBS STATION DATE CARLCHL TSICHL CARLSDD TSISDD CARLTP TSITP 

1 21 NMEX LE01AA.LAGATUNA 920331 25. 0470 OLIGOTRO 60. 0000 EUTRO 80. 593 EUTRO 
2 21NMEX ED01AB.WLMSSINK 920401 32. 4332 OLIGOTRO 54. 1491 EUTRO 79. 073 EUTRO 
3 21 NMEX LE03AC. LANSALLK 920414 41 . 9761 OLIGOTRO 77. 3733 EUTRO 89. 855 EUTRO 
4 21 NMEX LE04AD.MIDDLELK 92041 4  77. 3733 EUTRO 7 1 . 967 EUTRO 
5 21 NMEX ED01AE. LAGUNUNO 920504 77. 3733 EUTRO 83 . 8 1 3  EUTRO 
6 21NMEX ED02AF. LAG-WALD 920504 28. 7344 OLIGOTRO 77. 3733 EUTRO 1 02 . 136 EUTRO 
7 21 NMEX ED03AG. LGQUATRO 920505 55. 7913 EUTRO 60. 0000 EUTRO 103. 228 EUTRO 
8 21 NMEX ED04AH . LAG-TRES 920505 45. 6853 MESOTRO 83. 2242 EUTRO 63. 220 EUTRO 
9 21 NMEX M001 AIWMSALTLKE 920609 32. 2697 OLIGOTRO 6 6 . 2 1 62 EUTRO 74. 377 EUTRO 

1 0  21MMEX HA01 AJ . CHlCOSAL 920826 85. 9582 EllTRO 93. 2263 EllTRO 97.378 EllTRO 



Fig. 4 5  Stiff diagrams: Chicosa/Wagon Mound 
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Fig. 4 6  Stiff diagrams: Chicosa/Wagon Mound % meq/liter 
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Fig. 4 7  Trilinear diagram: Chicosa/Wagon Mound Salt Lake 
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Tab l e  54 . Phytopl ankton col l ected from Chi cosa and Wagon Mound Sal t Lakes , Hard i n g 
and Mora Counti es ,  J une 9 and August 8 ,  1 99 2 . 

Lake Stati on Date Taxon Count ( % )  
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

Wagon Mound S . Lk . M00 1 A I . WMSALTLKE 

C h i cosa Lake HA0 1 AJ . CH I COSAL 

9 2 /0 6 /09 

Total 
Taxa R i chness 

Anacys t i s  
Synechocys t i s 

Shannon - W i ener D i ve rs i ty 
Evenness 

9 2 /08/26 

Total 
Taxa R i chness 

Anabaena 
Centrat ractus 
C h l o robot rys 

Shannon - W i ener D i ve rs i ty 
Evenness 

6 ( 0 . 4 )  
1 5 6 0  ( 9 9 . 6 )  

1 5 6 6  
2 
0 . 04 
0 . 04 

1 6  ( 1 . 4 )  
1 36 ( 1 1 . 5 )  

1 02 6  ( 87 . 1 )  

1 1 78 
3 
0 . 6 2 
0 . 39 



Table 5 5 .  

QUALITATIVE DIATOM ANALYSIS OF CHICOSA LAKE, N . M . : 1 992 
Sedi ment and peri phyton mix:  

1 .  Amphora coffe i fo rm i s  (Ag . ) Kutz.  
var. coffej formi s 

2 .  Q.Ym.Q.ell'! sp. poss . aff i n i s  Kutz . var.  aff i n i s  

3 .  Nav i cu l s  muti ca var.  cohn i i  (Hi l se )  Grun. 

4 .  Nav i c u l �  s p .  112 

5 .  Nav i�u l a  sp.  11 3  prob. t r i punctata 
var .  schi zonemoi des ( V . H . )  Pat r .  

6 .  RhoPalod i a  sp. 

SHANNON-WIENER INDEX OF DIVERSITY 

Total number of f i e l ds v i ewed for formal count = > 1 50 
Total speci es per formal count = 6 
Total speci es i dent i f i ed = 6 

H = 2 . 08 
Hmax = 2 . 59 

Equ i tabi l ity  = 0 . 80 

II CELLS 

8 

2 

1 

3 

1 

Total = 1 6  

Note: Sparcity of d i atoms due to poor s l i de cond i t i on make the usefu l l ness of 
these d i versity cal c u l at i ons quest i onabl e .  
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Table 5 6 . Aquat ic macroinverteb�ate abundances for Wagon Mound 
Salt Lake a�J Chicosa Lake . 

Wagon Mound Sal t. Lk . 9 2 0 6 0 9  

qu a l i t a t i v e , d e e p  s t. at i o n , E c kman dred ge , s e d i me n t  g rab 

C I "dcc e r a  
pc s s .  S i d i dae 

C h i ronom i d ae 
C h i ronomus !ll!..!.. 
Tanyp o d i nae 

Wagon Mound Salt Lk . 
qual i t at i v e , l i tt o r a l , " D " n e t  

C l ad o c e r a  p o s s . S i d i dae 
L i be l lu l i dae 

p o s s . B e l o n i a  !ll!..!.. 
Coenag r i o n i dae 

Ene l l agma !ll!..!.. 
C o r i x i dae 

T r i c h o c o r ixa !ll!..!.. 
Tenagob i a  !ll!..!.. 
Q9_r i ,,� 1 1 a  � 

;iio t one c t. i dae 
Buenoa sp . 

H ;\'drophi l i dae 
B e r o s u s  !ll!..!.. 

Hydrae n i dae 
po s s . Ocht e b i u s  !ll!..!.. 

S t. r a t i om;\' i dae 
S t. r a t i omys !ll!..!.. 

Do l i chopodi dae 
C h i ronomi dae 

Tanyp o d i nae 
Ortho c l ad i inae 
C h i ronomi nae 

Chico sa Lake 9 2 0 8 2 6  

rare 

abundant 
p r e s ent 

c o mmon 

rare ( decayed spe c i me n ) 

abundant 

rare 
rare 
c o mmon 

p r e s ent 

pre s ent 

rare 

p re s e n t  
rare 

abundant 
abundant 
abundant 

quant i t at i v e , b e n t ll i c  swe e p , I' D II ne t 

Hydroph i l i d ae 
B e r o s u s  s p .  

C o r i x idae 
C o r i s e l l a  !ll!..!.. 

1 

1 

Note a l s o  p r e s e n c e  o f  c a s t  e p h y d r i d  ( D i p t e r a ) pupa r i a  
and v e r y  nume r o u s  G a s t r o po d  t e s t s  i n  samp l e .  
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