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I. INTRODUCTION

Authority

In a letter d;ted December 17, 1969, the New Mexico Depart-
ment- of Game and Fish requested that the Environmental Protection
Agency (EPA) perform avstream survey on the Red River of the Rio
Grande to determine the present quality of the stream.

This study was made under the provisions of the Federal

Water Pollution Control Act, as amended (33 U.S.C. 466 et seq. ).

Background, Purnose, and Scope

Prior to operation of the Molybdenum Corporation of
America's (MCA) mine and mill betweeleuesta and Red River, New
Mexico, the New Mexico Departmept_of Public Health, anticipating
possible future stream degradation, requested that a water quality
study be made of the Red River. Chemical, bacteriological, and
biological studies were made in November 1965 by EPA's predecessor
agency, the Federal Water Pollution Control Administration (1), in
cooperation with the State of New Mexico agencies. Follow-up
biological studies were made on the Rio Grande and Red River in
October 1966 in that stretch of the river immediately above and
below the mouth of the Red River (2).

The results of the 1970 stream survey were to serve pri-
marily as comparison data for the purpose of determining the extent
of any water quality degradation that might have come as a result
of increased activity aiong the watershed of the Red River since

the study in 1965. These operations, along with. the increased
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number of people employed by the construction contractors and
mining company, have the potential to incur a significant pollu~-
-Nlion'pfgblem to the water resources of the basin.
At the present time, the most significant water users are
the molvbtdenum mine and mill, a State fish hatchery, and a small

amount of irrigation (some 800 acres).

Acknowledaments

Ihe cooperation of many people and several agencies was
necessarv in this study. The efforts of the following are especially
appreciated: New Mexico Department of Public Health and New Mexico

Department of Game and Fish,

II. SUMMARY AND CONCLUSIONS
Summarv

The New ifexico Department of Game and Fish requested the
EPA to conduct a water quality sﬁudy on the Red River near Questa,
New Mexico.

In accordance with this request, personnel fr = the EP4
Surveillance and Analysis Division, Ada Faciiity, assisted by Si¢ e
personnel, investigated seven major sampling stations along the
main stem of the Red River from above the town of Red River to
below the State fish hatchery near Questa and collected additional
biclogical samples at four stations on the Rio Grande.

The facilities of the New Mexico State Public Health Lab-

oratory in Albuquerque were used during the study where some 55
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water samples were analyzed, including seven bacteriological samples.
_?he biological samples taken during the sampling period were
analfzed at the EPA facility, Ada, Cklahoma. Biological samples
were taken at the seven chemical sampling stations and two additional
stations (T and 2A) along the Red River and four stations on the
Rio Grande.

Basic water quality measurements were made at each sampling
station on 2-hour intervals for three, 8-hour sample days and one,
24-hour sample day. Measurements were made using pogtable instru-
ments,

The river flow was gauged near each of the seven main stem
stations by State and Federal field personnel during the period of

the investigation.

Conclusions

1. The chemical quality of the Red River water remains very
good. The water is suitable for a wide range of beneficial uses
such as domestic, industrial, and recreation, including the prop-
agation of trout,

2, Microbiolégical quality of the river is good, as indi-
cated by the data.

3. Biological conditions in the river are good. A biotic
index of 10 or greater is indicated at all stations. A clean

stream is described as a stream with a biotic index of 10 or

greater at all stations.
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4. The slurry from the XCA mine and mill is currently
being pumped through z cipelir= along the Red Rive~ a tailings

pond located just west of Qu. 2. dccasional br:.:s in the _ine

—

are causing some degradaticn iz stream quaiity and biota. Some

of the settleable material coats the stream bed which damaées the
stream's biological elements.
_

5. The effluent from the MCA tailings pond exerts a fer-
tilizing effact on the Red River by the addition of minerals.

6. The State fish hatcherv, located on the Réd River some
three or four stream miles above its mouth, is contributing to
degradation of that portion of the stream and, consequently, to
the Rio Grande. This degradation is increased when fish ponds are
drained and cleared for restocking. This discharge contains
organics and solids and also has a fertilizing effect by the
additicn of nutrients.

7. The town of Red River, mobile homes, and tourist camps
located along the river z:2 contributing to degradation of the
river, primarily due to septic tank drainage and other unt:eatéd
waste making its way .into thez stream. An oxidation pond was being
constructed at the time of the study to provide waste treatment

for the town of Red River.




IIT. DESCRIPTION OF THE FROJECT

Location

. -

‘The project study area is located near Questa in North
Central New Mexico, including 20 miles of the Red River frem the
State fish hatchery near Questa to above the town of Red River.
(See location map deSigﬁated Figure 1 in back of this report.)

Seven major stream stations along the Red River, designated
Stations 2 through 8, received intensive investigation. Six grab
samples were taken from the MCA tailings pond seepage and discharge
for'metals analyses.

Since the primary purpose of the study was one of comparison,
the same sampling stations were used as during the studv made in

1965,

Characteristics of the Drainage Area

The drainage area of the Red River is mountainous and ranges
in elevation from 13,151 feet at Wheeler Peak to'6,500 feet at the
confluence with thé Rio Grande. Most of the area is forested excent
for that part above timberline-and the area on both sides of State
Highway 3 north of the river. Part of the area on each side of
State Highway 3 is irrigated’for crops and pasture. The forested
and rocky nature of most of the drainage basin produces fine
ﬁaterial which contributes to the silt load of the stream. Land-
slides or constructién gctivities may, however, contribute large

quantities of silt from small areas.
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11.

12.

13.

14.

15.

16.

Iron - Standard Methods, Thirteenth Edition,

Phenanthroline Method, Part 124A.

Zinc ~ Standard Methods, Thirteenth Edition, atomic

absorption, direct determination, Part 129A.

Chlorine - Standard Methods, Thirteenth Edition,

Mercuric Nitrate Method, Part 112B.

Nitrate Nitrogen - Standard Methods, Thirteenth Edition,

Phenoldisulfonic Acid ethod, Part 133A.

Conductance ~ Standard Methods, Thirteenth.Edition,

Specific Conductance corrected to 25°C, Part 154.

Turbidity - Standard Methods, Thirteenth Edition,

Nephelometric Method, Part 163A.

Hardness - Standard Méthods, Thirteenth Edition, EDTA

Titrimetric Method, Part 122B.

pH - Standard Methods, Thirteenth Edition, Glass Elec-

trode Method, Part 144.

Dissolved Residue - Standard Methods, Thirteenth Edition,
Filterable Residue 103-105°C, Part 148B. .
Suspended Residue - By difference of total and fiterable
solids.

Total Residue - Standard Methods, Thirteenth Editionm,

Total Residue 103-105°C, Part 148A.

Alkalinity - Standard Methods, Thirtheenth Edition,

Potentiometric Titration, Part 102.
Lead -~ Standard Methods -~ Thirteenth Edition, Dithizone

Method, Part 125A.
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pH - Measurements were made with either an Instrumentation
Laboratories meter, Model 175, or an Analytical Measurements meter,
Model 100. The instruments were calibrated with buffers of pH

four and seven prior to each sample run. Adjustments for temperature

compensation were manually controlled.

Bacteriological Methods

Water samples for bacterioclogical analyses were collected in
" sterile, widemouthed, ground glass—-stoppered bottles. The samples
were transported from Red River to Albuquerque under ice and were
examined within 24 hours after collection. The sample analyses
were performed by personnel at the New Mexico State Health Depart-—
ment laboratory at Aibuquerque.‘

The procedures outlined in Standard Methods for the Examina-

tion of Water and Wastewater, Thirteenth Edition, were used for the

bacteriological analyses of the samples collected during this survey.
The methods used are described as follows:

1. Total Coliform -~ Standard Methods, Thirteenth Edition,

Membrane Filter Method, Part 408A.

2. Fecal Coliform - Standard Methods, Thirtheenth Edition,

Membrane Filter Method, Part 408B.

3., Fecal Streptococci - Standard Methods, Thirteenth Edition,

Membrane Filter Method, Part 409B.



V. PRESENTATION OF DATA

Chemical Quality

A chemical analysis of the water from all survey stations in
the Red River Basin indicates that the water is of a very good
quality and has undergong very little change since the stream study
in 1965, except for the mineralization effect of the tailings pond
discharge.

Table 2 is a water quality summary sheet which lists the
project averages for each station for comparison. Tables 3 through
9 list the complete chemical analyses of all stations sampled during
the survey. Figures 3 through 14 are da;g coﬁpérison graphs which,
show the level of chénge in some-of the more important chemical
parameters from the 1965 study to the 1970 study.

Figure 3 (the flow data comparison graph) shows a change in
the stream flow pattern due to water usage by the molybdenum mine
and mill located between Stations 5 and 6. The molybdenum mill
diverts a portion of the Red River water for use in the milling
operation. The mill also uses groundwater. The MCA tailings pond
effluent then discharges into the Red River between Stations 2 and 3
which accounts for a large portion of the flow increase between
Stations 2 and 3. Spring water used by the fish hatchery also con-
tributes to the flow increase between Stations 2 and 3.

Dissolved Oxygen - The dissolved oxygen readings in November
1970 were slightly highef than the readings in November 1965. This

increase in dissolved oxygen level is probably due to the lower water
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waters. When concentrated to high levels by the plants, certain
illnesses can be transmitted to livestock.

All other metals found were in insignificant concentrations.

Biological Nuality

Red River

Since all samples constitute the same amount of area sampled,
stations can be cogpéred. Figure 15 depicts the number of organisms
per sample and the number of kinds (Genera) per sample. From this
illustration, a general trend of depression can be seen. Station 8
is donsidered a control station; and, in comparison with other
stations, it shows a'decrease in both the number of organisms and
number of kinds, with the exception of Stations 2A and 2. This
decrease is most evident in the 1970 study as shown by the number
of organisms per sample.

Benthic organisms are known to be a reliable monitof of water
quality (9, 10, 12, 13, 19, 23); thus, any significant change in the
environment will be reflected in the biota. This has also been
demonstrated even when subtle or mild changes occur (11, 16, 17,

20, 24). The cause for the decrease in water quality, demonstrat;d
during these studies, appears to be somewhat cqmplex due ﬁo the
nature of this recreational area, the aforementioned tailings
ﬁipeline breaks, the presence of a town (Red River) without adequate
sewage treatment facilities at the time of the study, and the natural

order of change in a river from headwaters to mouth.
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Figure 17 is a graphic illustration of the Biotic Index for

all studies on the Red River. All stations are considered clean—-—

- — -

a numerical index of 10 or more classifies a station as clean. The
fertilization effect of the tailings effluent and the fish hatchery
effluent is clearly seen. The depression effect previously men-

tioned is also illustrated in Table 13.

Rio Grande

As in the Red River study, all samples constitute the same
amount of area sampled and thus can be compared.

Figure 18‘depicts the number of.organisms per sample (3 ft?2)
and the number of kinds (Genera) per sample. These data illustrate
a fertilizing effect from the Red River on the Rio Grande. 1In
1966, the effect appears to have been longer lasting as it pro-
gressed downstream and diminished between river mile 1600 and 1630.
Comparison of the number of organisms at Stations 2 and 5 shows
almost the same number, but the number of kinds dropped slightly
at Stations 2 and 3. 1In the 1970 study, the number of kinds in-
creased greatly at the stations below Red River only. Stations 2
and 3 were comparable.to the control station, 5. The number of
organisms per sample did not reflect the fertilizing effect as
greatly; howevér, there was an increase. Figure 19 depicts the
same fertilization effect as illustrated by the Biotic Index.
Station 5 was noted in an earlier study to be somewhat affected by
silting, and this was reflected by a decrease in the benthic ani-

mal population. A silt covering on the aquatic plant gfowth was



Some water quality degradation was occurring to the Red-
River due to inadequate sewage treatment facilities for the town
of Red River at the time of the study. This pollution increases

with an increase in recreational activity in and around the town

of Red River.

17



. AMALYSES

CRATURE, °C
CONDUCTTIVITY, micromhos

pi .

DISSOLVED OXYGEN, ppm
PERCERT OXYCEN SATURATION
TURBIDLTY, turbidity units
C.0.D., mg/l

TGUAL DISSOLVED SOLIDS, mg/l
SUSPENDED SOLIDS, mg/l
TOTAL SOLIDS, mg/l
ALEATTHENY as CaCOs, mg/l

3

:
Voo
ne /1
s, wmell
Pb, wg/l
n, mpe/l
HARDNESS as CaCO3, mg/l

STATION

#8

2.
198

7.

11.
112
22.
19.
159.
3.
163
84.
2.
10.
3L
3.
0.
0.
<Q.
<0.
<0.
90

TABLE 2
WATER QUALITY SUMMARY SHEET

STATION
#7

232

10.

112

25.
14,

184

186
6Y

41.2

105

.25
.02
.01
.02
.01

STATION
6

[ )
1O = 00 b= el ] i

T NOCEOOR~NSHOWN

<. . . . . .

~N o~ [« V) o

r

b~ Lo ON
*
UV w wt

o
—
&~

0.02
<0.01

<0.02
<0.01
119

STATION

#5

2.
220
7.
11.
116
8.
6.
162
1.
164
65
¢]
44,
34
5.
0
0.
<0.
<0.
0.
106

.16

4

3

.15

02
01
02
01

STATION
4

2.6
255
6.8
11.0
105
16.9
9.2
160
2.7
163
54
0.7
66.5
35.7
6.9
0.09
0.01
<0.01
<0.02

0.01

‘118

(7 72

STATION
#3

7.1

0.12

0.01
<0.01
<0.02

<0.01
127

STATION
#2

9.1

435

6.8
9.4
102

3.5
14.0
248
12
260
74.

118.
47
10.8

<0.01

<0.02

<0.01
162



TABLE 4
CHEMLCAL QUALITY - STATION NO. 3%
. i
Date : 11-2-70 11-2-70 11-4-70 11-5-70 11-5-70 11-5-70
Run No.: 1 2 3 b-a ' 4-b f-c

FIELh AMALYSES '

TR RRATURE, °C 5.2 IANA 4.1 0.6 bot 4.4
CONpUCTIVETY, micromhos 275 275 270 . 240 270 270 .
e 6.5 6.8 7.0 7.0 .7 6.8
DISSOLVED OXYCEN, ppn 10.9 11.1 10.8 10.6 10.5 9.8
P'ORCENT OXYCEN SATURATION 112 112 107 74 96 99

FADORAGIRY ANALYEVS :

CoRBULTIVITY, micromhos 270 260 . 275 265 270 265
(4 : 7.2 7.2 7.2 6.9 7.1 7.3
LERRTETTY ) turbidity units 130 5.5 130.0 6.0 4.5 6.5
Corob, omp/l 5.0 6.0 7.0 10.0 15.0 16.0
Foa AL RLOSOLVED SOLIDS, mg/l 198 205 193 173 190 158
Cintiin SOLIDS, mg/l 9 0 3 0 0 5
i SOLTUS, ma/) 207 205 196 173 190 163
AtaAe Aty as Callg, mg/l 56 56 62 58 56 55
i, g/l 5.0 2.0 1.0 0.0 0.0 1.0
S, maed |l 60.0 68.0 . 76.0 64.0 64.0 84.0
Coy oy mae/ ) . 34.0 34.0 38.0 36.0 38.0 36.0
P, wwd 7.3 8.5 8.5 7.3 6.1 4.9
B, we/l 0.12 0.12 0.12 0.12 0.12 0.12
NOL T, me/l 0.01 0.01 0.01 0.01 0.01 0.01
As, pu/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Ph, g/l <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Zr, ne/l 0.01 0.01 <0.01 <0.01 <0.01 0.02
HAKRDNESS as CaCOs, mg/l 115 120 130 120 165 110

*Located below town of Questa - Elevation 7,300'

1¢



Date
Run No.:

FELLD ANJLYSES

TEMPERATULE, °C
CORBUCTIVITY,, micromhos
pit

DiSEOLVED OXKYGEN, ppm
PERCENT O¥YOEN SATURATION

LAROEATORY ANALYSICS

kh}\]fii?{1T§77L§f:~}51};ronﬂxos

pil

PLEEBTETI, turbidity units

Louhe, s/l

Torai, ina0LVED SOLIDS, mg/l
' SR SOLLBE, np/L

LoSGLELE, mp/ L

ol Y as Cala g, g/l

o RV L
l'v'(_:.}ukr- , mp/l
NO 3M , mp /1
As, me/l
T Pb, mg/l
Zn, wg/l
HARDNESS as CaC04, mg/l

PR

TABLE 6

CHEMICAL QUALITY - STATION NO. 5%

11-2-70 11-3-70
1 2
3.9 1.1
220 220
7.4 7.1
11.9 13.5
121 131
220 220
7.6 ' 1.4
7.5 4.0
5.0 4.0
165 168
1 0
166 168
68 64
0.0 0.0
49.0 42.3
34.0 34.0
6.1 3.7
0.20 0.20
0.01 0.02
<0.01 <0.01
<0.02 <0.02
0.01 0.01
110 100

*Located below molybdenum mill - Elevation 8,000

11-4-70
3

2.0
200

6.6

12,2
119

235
20.0
<1.0

185

186
67

45,
36.

O OO0
N

<0.01

<0.02

<0.01
110

11-5-70
4-a

i
11-5-70
4-b

1.7
220

6.8

11.3
‘109

225
7.4
4.0

15.0

160

160
62
0.0
40.0
32.0
4.9
0.12
0.02
<0.01
<0.02
0.01
100

11-5-70

4-¢

225

11.
111

220
10.0
135

141
64

42,
32.

v oo

<0.01

<0.02

0.01
100

€2
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TABLE 8
CHEMICAL QUALITY - STATION NO. 7%
i
Date : 11-2-70 11-3-70 11-4-~70Q 11-5-70 11-5-70 11-5-70
Run No.: 1 2 3 b-a 4-b b-c
PIELD ANALYSES ) f
TEMPLRATURE, °C 5.0 3.9 3.9 1.1 A 2.8
CONDUCTIVITY, micromhos 225 240 230 235 245 220
pif , 7.4 7.1 6.6 7.0 6.9 6.9
LISSOLVED GXYGEN, ppm 11.4 10.2 11.6 10.2 10.2 10.9
PLKCENT OXYGEN SATURATION 122 112 120 99 108 109
LABORSTORY AMALYSES ' ! '

CONNUCILVLITY, micromhos 230 240 ' 235 240 235 . 225
pli _ 7.6 : 7.1 7.2 7.2 7.4 7.3
TERBLDITY, turbidity units 3.0 130.0 3.0 2.5 8.0 9.0
C.G.D., mp/d 5.0 28.0 <1.0 10.0 38.0 5.0
TOTAL DISSOLVED SOLIDS, mg/l 160 ' 253 200 153 175 160
SESPENDLD SOLIDS, mg/l 0.0 2 0 0 12 4
TOTAL SOLLDE ) mg/l 160 255 200 153 187 164
AenALIHITY as CaC0y, mp/l 69 68 67 68 73 70
1, re/d 0.0 1.0 0.0 0.0 1.0 0.0
:—:::-.A,_:“, my /1 38.0 45.0 45.0 40.0 39.0 40.0
Ca_,, wu/l 32.0 34.0 34.0 34.0 34.0 34.0
Mgy oma/l 6.1 6.1 4.9 4.9 3.7 4.9
re' Y, me/l 0.20 . 0.52 0.24 0.20 0.20 0.16
NGy, mp/l 0.02 0.03 0.01 0.02 0.01 0.01
Asy mp/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Pbh, w1 <0.02 <0.02 <0.02 <0.02 <0.02 <0,02
Ziv, mg/l <0.01 <0.01 0.04 <0.02 0.02 0.01
HARDELSS as €aCO3, mg/l 105 110 105 105 100 105

*Located below town of Red River — Elevation 8,680

14



- _ Date: : 11-3-70 11-4-70
Run Yo: 1 2 3

PARSMETER
Zn, wg/l 15.0 16.4 11.6
cd, " <1.5 <1.8 1.3
re, " 90,0 50.0 288.0
Mo, M 3500.0 3050.0 2924.0
Sn, " 5.5 <6.1 6.4
Ma, " 46.5 47.5 45.1
Cu, " 26.0 30.5 21.9
Ag, " <5.0 <6.1 <4.3
Ni, " 22.0 23.1 81.7
Pb, " <5.0 <6.0 <4.3
et m <1.5 <1.8 <1.3
as, " - - -
Sb: " - - -
Se, " <15.0 <18.0 <13.0
T1, " - - -
cN, 0.04 <0.04 <0.04

Hg, " ' <0.5 <0.5 <0.5



TABLE 12~
BACTERIOLOGICAL RESULTS
(MEMBRANE FILTER)

STATION STATION STATION STATION STATION STATLON STATION

#8 #7 #6 #5 4 3 2
DATE AND ANALYSIS |

11-4-65:

TOTAL COLIFORM/100 ml. 6 410 280 240 121 170 760
TOTAL COLIFORM/100 ml. 3 2500 360 280 129 170 200
11-6-65:

TOTAL COLIFORM/100 ml. 4 4000 290 680 270 270 800
11-7-65:

TOTAL COLTFORM/100 ml. 2 290 30 10 5 95 650
i LOLLFORM/100 ml. <1 50 <2 2 4 Z4 ;
¥ CAL STREPTOCOCCI/100 ml. 1 <2 2 2 30 74
11-5-70:

TOTAL COLIFORM/100 ml. <10 20 40 50 20 <10 200
FECAL COLIFORM/100 ml. <10 10 70% . 10 90* <10 <10
FECAL STREPTOCOCCI/100 ml. 10 20 10 50 a0 60 64)

*Unreliable Data



Summary of Raw Data of Biological Conditions at the Sampling Stations in the Rio G

Sampling
Station

N b o N

Amount

of Sample

3 ft.2

TABLE 14

November 1970

Percent of Genera Biotic

g}ean Facultative Tolerant Index
63 25 12 12
87 13 0. 15
69 25 6 26
80 20 : 0 9

No. of

Genera

16

rande of ﬁew Mexico

No. of
Organisms

188
388
403

48
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TOTAL
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190

170
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