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INTRODUCTION / EXECUTIVE SUMMARY

The San Juan River Recovery Implementation Program (“SJRIP”’) was initiated in October
1991. The SJRIP's goals are to: a) recover the endangered fish in the San Juan River Basin,
and b) accommodate the needs of future water development in the San Juan River Basin.
The San Juan River provides habitat essential to the survival of two fishes in danger of
extinction: the Colorado pikeminnow (Ptychocheilus lucius) and the razorback sucker
(Xyrauchen texanus). The SIRIP funded investigations of the physical, chemical, and
biological characteristics of the San Juan River mainstem environment. The SJRIP Biology
Committee identified environmental contamination of river sediment, biota, and water
quality, as important aspects of San Juan River to be investigated during the 7-year research
period (1991-1997). From 1993 to 1994, the SJRIP funding studies on water quality (Abell
1994a). From 1994 to 1996, the SJRIP funded an environmental contaminant investigation
of aquatic plants, invertebrates and fish collected from the San Juan River mainstem (this
“Synoptic Study”).

The objectives of this Synoptic Study were:

Objective 1. Survey and report environmental contaminants in aquatic plants and
animals of the San Juan River mainstem to reflect and identify any
sources of pollution or harmful conditions.

During the 7-year research period, several collections were made of plant and animal tissues
for chemical analyses in order to interpret the concentrations given threshold criteria, and
determine seasonal, species, and spatial variations, among other factors. Additional samples
were collected under the Department of the Interior’s National Irrigation Water Quality
Project (Blanchard et al. 1993, Thomas et al. 1998). Data generated from these sampling
events were combined and then contaminant trends in biota by river reach and species were
identified or used as indicators of potential contaminant sources. Contaminant
concentrations in biota were also compared with literature values where the potential for
harm was identified.

The Synoptic Study included 19 sites for extensive sampling of submergent plants, aquatic
invertebrates, and fish from mainstem and backwater habitats of the San Juan River.
Semipermeable membrane devices were also deployed at 10 sites in order to detect the
presence of petroleum pollution and its by-products in the San Juan River. The Synoptic
Survey was completed in Fall 1995 and the results were reported in the SJRIP’s Annual
Report (Wilson et al. 1995). Wilson et al. (1995) evaluated contamination (both inorganic
and organic) in the San Juan River from the Navajo Reservoir in New Mexico to the San
Juan River arm of Lake Powell in Utah. However, few samples were collected west of Four
Corners, New Mexico. Furthermore, only three backwaters along the San Juan River were
sampled, thereby reducing the ability of this Synoptic Study to determine the differences in
contaminant concentrations between biota taken from backwaters and biota taken from the
mainstem. Unfortunately, this aspect also limited the interpretation of the effects of
contaminants to animals that reside or consume food predominantly from backwaters, such as
the razorback sucker and Colorado pikeminnow.
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Given existing data, two classes of environmental contaminants have been identified that
have the potential to pose health risks to fish and wildlife of the San Juan River, namely,
trace elements and polynuclear aromatic hydrocarbons (PAHs). Of the 21 elements analyzed,
six were selected in this report for further evaluation based on several selection criteria, such
as the frequency of detection, the availability of a threshold concentration, and likelihood of
harm, and they were aluminum, arsenic, copper, mercury, selenium, and zinc. Areas where
trace elements could pose the greatest potential for harm to the endangered fishes (and other
wildlife) included the upper reaches of the San Juan River and off-channel habitats such as
the mouths of tributaries and irrigation return drains.

The general health of the San Juan River fish community was investigated by Hart and Major
(1995) after reports of lesions were reported by Blanchard et al. (1993) as well as fishery
biologists. A 2.7% overall incidence of abnormalities (lesions, deformities, tumors, parasites,
etc.) was reported in fish sampled from 1992 to 1994. The majority of fish with
abnormalities were flannelmouth suckers (Catostomus latipinnis). The incidence of spinal
deformity in adult flannelmouth suckers was about 0.3%. The greatest incidence of
abnormalities in flannelmouth suckers occurred in River Reach 6.

Blanchard et al. (1993), Wilson et al. (1995), and Thomas et al. (1997, 1998) reported on the
incidence of organochlorine pesticide and polychlorinated biphenyl (PCB) contamination in
the biota of the San Juan River Basin. Organochlorine pesticide residues were generally
below the detection limit. Thomas et al. (1998) reported that no organochlorine pesticide
residues or PCBs exceeded dietary threshold concentrations, but cautioned that PCBs
represent a class of 209 chemicals with differing toxicities and this aspect was not taken into
account. Individual PCB congeners have the potential to act as “rogue hormones” with
adverse effects to biota even at extremely low concentrations below current detection limits
(Hoffman et al. 1996).

Monitoring for PAHs has been conducted in water, soils, and sediments and PAHs have been
found infrequently above the analytical detection limit (Odell 1997, Wirth 1999). The
analyses of PAH residues in fish bile, eggs, and semipermeable membrane devices (so called
“SPMDs”) in air and water have indicated widespread PAH exposure as well as detectable
residues in lipid containing materials such as animal fats (Odell 1997, Wirth 1999, H. Prest,
Univ. California, written communication). However, indications of harm were either not
evaluated or indicated consistently (Wilson et al. 1995, Allert et al. 1999). Areas where
PAHs could pose the greatest potential for harm to the endangered fishes (and other wildlife)
included the Animas River and the San Juan River near Bluff, Utah, and Zahn Bay in Lake
Powell.

Objective 2. Identify any relationship between environmental contamination and the
research flow regime of the San Juan River.

During the 7-year research period, the responses of fish and their habitats to manipulation of
flow discharge from the Navajo Dam were gathered and evaluated (Holden 1999). This
Synoptic Study evaluated the relationship between different flow regimes and contaminant
concentrations in biota from eight reaches of the San Juan River. Methods and results were
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similar to those presented by Holden (1998) that evaluated watetborne or invertebrate
contaminant concentrations with instream flow discharge. Using stream flow data from
United States Geological Survey (USGS) gaging stations, flow data were compared to
contaminant data from biota collected from the San Juan River in order to discern
relationships. No consistent correlations were found.

Objective 3. Identify potential contaminants of concern to the endangered fish and
monitor environmental contaminants in the endangered fish using
nonlethal methods.

The SJRIP arranged toxicity tests to determine the effects of environmental contaminants in
water (Hamilton and Buhl 1997), and in diet and tissues (Buhl and Hamilton 1998) of the
razorback sucker and Colorado pikeminnow. The waterborne toxicity tests showed a
potential threat to endangered species from waterborne concentrations of selected
contaminants, namely copper and mixtures simulating the water quality conditions of two
irrigation drains (Hamilton and Buhl 1995, 1997). The results of the dietary toxicity test and
accumulation study, however, were equivocal and such a study should be replicated as it is
extremely important to their recovery.

A nonlethal environmental contaminant monitoring technique was initiated on razorback
suckers in the San Juan River similar to a study in the Green River (Waddell and May 1995).
Selenium was analyzed in 31 muscle plugs taken from razorback suckers introduced and four
Colorado pikeminnow collected from the San Juan River. The results were provided in this
report. Other than comparisons to concentrations in fish sampled nationwide, interpretation
was limited until further studies identify toxicological effects with muscle concentrations in
the endangered fish. Given the lack of other empirical data, such as the collection and
chemical analyses of ovary tissue (the indicator tissue of selenium’s adverse effects),
however, the authors chose to predict the concentrations of selenium expected in endangered
fish’ ovarian tissue from the selenium concentrations found in their muscle or whole body,
and then predicted potential harm. Essential habitats (e.g., slackwater areas) for the
razorback sucker were not sufficiently sampled by this Synoptic Study to quantitatively
estimate the risks there or robustly determine differences in environmental contamination
compared with other habitats.

Objective 4. Develop a long-term monitoring plan of the environmental contaminants
of concern to endangered species and provide a widely available
environmental contaminants database.

Contaminant monitoring has been suggested to assess the direct dietary toxicity to
endangered fish as a component of the recovery process. Previous studies have identified
components of water pollution that would likely exhibit direct and indirect toxicity to the
endangered fishes (Abell 1994, Hamilton and Buhl 1997, Allert et al. 1999, Wirth 1999).
Contaminants of concern that were identified included: arsenic, copper, selenium, zinc
(Wilson et al. 1995, Hamilton and Buhl 1995, 1997), as well as PAHs (Wilson et al. 1995).
(Allert et al. (1999), also indicated the ultraviolet radiation may pose additional risks to biota
in backwater habitats. Given this information, two data needs were identified that would be
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crucial towards developing the data quality objectives of a long-term environmental
contaminant monitoting program:

» Quantify diet preference, feeding location, and the quality of prey used by various life
stages of razorback sucker in the San Juan River.

» Quantify concentrations of selenium and toxicity thresholds for diet, egg, and muscle plug
concentrations of the endangered fishes.

This report further identified areas in which more research was needed before the
development of a basin- or agency-wide monitoring plan. The environmental contaminants
data used and this report are proposed to be made widely available from the Fish and Wildlife
Service internet website at the Universal Resource Locator:

http://southwest.fws.gov/sjrip/




METHODS

Sample Collection

Methods of sample collection were detailed in Blanchard et al. (1993), Wilson et al. (1995),
and Thomas et al. (1997). In general, aquatic plants were grab sampled, picked clean of
sediment and debris, rinsed in the field using either site water or deionized water, and frozen
until shipment to an analytical laboratory. Invertebrates were sampled either by hand or
using light traps. Whole body fish were collected using either standard electroshocking
methods or seining. Some fish were filleted. All fish were bagged and frozen until shipment.

Methods of collection varied by personnel, however, and no one systematic method of
sample collection or analysis was followed for all the samples. Methods of analysis,
detection limits, and quality assurance and quality control varied given the contract laboratory
used for a given study. All laboratory analyses were assumed to have been measured with
negligible error.

Data Analysis and Statistical Methods

Data presented and evaluated were compiled from multiple sources. Aside from data
collected specifically for this study (Wilson et al. 1995) data were also gathered from the
National Irrigation Water Quality Program investigations of the San Juan River (Blanchard et
al. 1993, Thomas et al. 1997), as well as biological and water chemistry data from Keller-
Bliesner Engineering, Inc., and, biological, water, and sediment data from the Department of
the Interior’s 1996 Westwide Study (unpublished). In total, Appendix A contains
environmental contaminant data for 759 biological samples, including 64 aquatic plant
samples, 86 invertebrate samples, and 609 fish tissue samples collected from mainstem
habitats of the San Juan River.

Environmental contaminant data were collected from the “mainstem” portion of the San Juan
River (and its associated backwaters, slackwaters, tributary mouths), and not, for example,
from other off-channel aquatic habitats in the basin (e.g., nearby upland ponds, in upstream
tributaries). Environmental contaminant data for sites associated with Department of the
Interior irrigation projects were evaluated in Blanchard et al. (1993) and Thomas et al.
(1998). Much of the data collected for the Synoptic Study were compiled to assess
environmental contamination of aquatic invertebrates and fish, because they might coexist
with, or be utilized by the endangered fish. Ryden (1995a, 1995b) and Miller (1995) reported
that endangered fish tend to use slack- and backwater habitats as staging grounds for
spawning, feeding, and the rearing of young, but such habitats were rare on the San Juan
River (Bliesner and Lamarra 1995), and few were adequately sampled along the San Juan
River mainstem during this Synoptic Study.

Data were reported in either dry weight (DW) or wet weight (WW) concentrations and were
so indicated. To convert dry weight concentrations into wet weight concentrations, the
following equation can be used:
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Wet weight = (Dry weight) x [1 - (percent moisture/100)]

In some cases, after conversion to wet weight concentrations, fish that had fillets removed
were mathematically “re-integrated” (as the sum of weighted concentrations of the parts of a
fish) to yield an ‘integrated’ whole body fish concentration, thereby allowing whole body
comparisons of contaminant concentrations with those in integrated whole body fish. A
generalized equation was used to calculate integrated fish contaminant concentration
(Equation 2, below).

Equation 2. Equation Used to Reintegrate Fillets with Remaining Partial Body Fish

Integrated fish concentration = [(fM/WM) x cF] + [(pM/WM) x cP]

where:
t™M mass of a fillet (g)
wM whole body mass = mass of fillet + mass of partial body (g)
cF contaminant concentration in a fillet (mg/kg)
pM mass of partial body (g)
cP contaminant concentration in partial body (mg/kg)
example:
Given:
™M = 20g
pM = 180¢g
wM = ftM+pM=200g
cF = 0.5mgkg
cP = 2.8 mgkg
Then:

integrated fish concentration
((20g/200g) x 0.5mg/kg) + ((180g/200g) x 2.8mg/kg)
2.57 mg/kg

Each sample was classified according to its general site description (e.g., in the Mixer, near
Kutz Canyon, etc.), its latitude and longitude, river mile (some of the river mile location
information was either inaccurate or not provided; thus, a variety of sources were used in
order to standardize the river mile designation), and hydrologic unit (Appendix B). The data
were then categorized into one of eight geomorphic river reaches as determined by Bliesner
and Lamarra (1993, 1994, 1995) (see Figure 1). Samples were also categorized by taxonomy,
flow, date, and habitat type (Appendix C). Most samples were composites rather than
individuals.



For statistical purposes and simplicity, all results, including integrated fish, which were
below the laboratory’s instrument detection limit, were replaced with a value one-half the
instrument detection limit (USEPA 1998). Additionally, data were natural log transformed to
normalize the data distribution prior to parametric statistical tests (Bailey 1981) including a
one-way analysis of variance (ANOVA).

Several descriptive statistics (e.g., the geometric mean) and analyses (e.g., regression,
principal component analyses) were conducted on concentrations of selected contaminants in
biota. The software program called STATISTICA (StatSoft Inc. 1994) was used on a
personal computer. The Multiple Regression Module of STATISTICA (StatSoft Inc. 1994)
was used to analyze the relationship between selected contaminants in biota and flow.
Multiple regression with few variables was unnecessary and in this case the software
defaulted to a linear regression of flow with contaminant concentrations in biota.
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Figure 1. San Juan River Recovery Implementation Program Study Area.



Geometric means were calculated in both dry and wet weight concentrations for selected
environmental contaminants. The geometric mean was provided as a measurement of the
central tendency of contaminant distributions that was resistant to the effects of outliers and
was calculated using data converted to their natural logarithms. However, when only one
sample was collected for a reach, then that value was directly reported in tables and
appendices as the geometric mean with the sample number identified as one.

Natural-log transformed data were also used during statistical tests between selected biota by
reaches, species, and matrices. Natural-log transformed dry weight data were used in the
ANOVA significance testing with Tukey’s test for Honestly Significant Differences (p<0.05)
(StatSoft Inc. 1994). Varimax normalized principal components analysis was also performed
using non-natural log transformed dry weight concentrations (StatSoft Inc. 1994). The
number of factors was determined by a visual evaluation of a scree plot.

Environmental contaminant concentrations were evaluated using three techniques:

1. Concentrations in San Juan River biota were compared to values reported in the literature
as ambient or elevated in biota.

2. Environmental contaminant concentrations in San Juan River biota were also compared
groupwise, according to the methods described by Velz (1984) and Carter (1997). To
date, no regional studies of the background concentrations of trace elements in biota from
the San Juan River have been reported from which to identify elevated concentrations.
Therefore, for each trace element evaluated, cumulative frequency curves were plotted for
the concentrations in plants, invertebrates, and fish collected. For these distributions, the
first point of substantial change in concentration was considered regionally elevated.
Rather than use visual observation, which often corresponded with the 95" percentile
value, the 95" percentile value was identified as the concentration above which sample
concentration was considered elevated. National studies often identify concentrations
above the 85" percentile value as regionally elevated (e.g., Schmitt and Brumbaugh
1990). For the Synoptic Study, all values above the calculated 95" percentile value were
considered regionally elevated and were evaluated for site, river reach, or species trends.
This method will be referred to as the Regional Comparison Method (RCM).

3. Contaminant concentrations were compared to concentrations reported in the literature to
be associated with harm to an individual or a population. These concentrations were
considered threshold criteria and were referenced.

Flow Considerations

Following the methods of Holden (1998), each sample collected for the Synoptic Study was
matched to the instantaneous flow reported at the nearest USGS gage station for the river
reach and the date in which the sample was collected. Flow measurements for the period
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between January 1, 1990, and September 30, 1996, were obtained from the USGS historical
streamflow website at http://waterdata.usgs.gov/nwis-w/US/. Discharge was calculated from
the five San Juan River gaging stations at Archuleta, Farmington, and Shiprock, New
Mexico, at Four Corners, Colorado, and at Bluff, Utah. Gage stations were not available for
each river reach, therefore, the measured discharge from the Archuleta station was used to
approximate flow in River Reach 7 and River Reach 8; the discharge at Farmington was used
for River Reach 6; the discharge measured at Shiprock was used for River Reach 5; the
discharge at Four Corners was used for River Reach 4; and the discharge at Bluff was used
for River Reach 1, River Reach 2, and River Reach 3. The Four Corners station accounts for
the flow contribution of the Mancos River, a major tributary within River Reach 4. However,
samples collected above the confluence of the Mancos River had the discharge contribution
of the Mancos River subtracted from it to reflect the discharge at their collection.

Discharge data were entered into a computer spreadsheet with each sample and they were
assigned to five flow categories (low, below average, average, above average, and high) as
well as two flow regimes (instantaneous flow and lag flow) (Appendix C). Figure 2 presents
an example of the flow regimes and categorization corresponding to a sample collection
performed on March 1, 1994. Each sample collected was associated with the average
instantaneous flow in the San Juan River reach on the day of collection. Also, the average
instantaneous flow 14 days prior to sample collection was determined for each sample (“lag-
flow”). Lag flow was calculated based on the hypothesis that contaminant accumulation
might be delayed from exposure prior to collection. For example, Finley (1985) and
Coughlan and Velte (1989) reported that selenium accumulation in biota reflected past
dietary exposure; therefore, discharge was evaluated with instantaneous flow at collection or
the lag flow two weeks prior to collection, with contaminant body burdens of arsenic, copper,
selenium and zinc. Discharge measurements were also assigned a flow category. Flow
categories were determined using percentile summaries of all flow measurements in each
river reach from 1990 to 1996. Each flow category is presented in Table 1 along with the
number (N) of samples collected. Note that the timing of samples collection was not
concordant with the different flow categories, and therefore sample collection was not
distributed evenly among the different flow categories.
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Table 1. Sample Collection Distribution by Instanteous Flow Category and River Reach
for the San Juan River, 1990-1996.

RIVER REACH!

River Reach 1

River Reach 2

River Reach 3

River Reach 4

River Reach 5

River Reach 6

River Reach 7

River Reach 8

FLOW

CATEGORY?

Low

Below Average
Average

Below Average
Below Average
Average

Below Average
Average

Low

Below Average
Average

High

Low

Below Average
Average
Above Average
High

Low

Below Average
Average
Above Average
High

Low

Below Average
Average

High

- River Reach designation range based on Figure 1.

LOWER
BOUND
(CFS?

0

841

1120

841

841

1120

844

1100

795

1060

1990

831

1060

1923

1930

534

606

798

1114

534

606

1114

UPPER
BOUND
(CFS?

841

1120

1950

1154

1120

1950

1100

1986

795

1060

1862

831

1060

1923

1930

534

606

798

1114

534

606

798

N3

15

12

38

14

60

30

43

38

46

47

30

63

26

28

68

23

93

40

Percentage of Samples
Collected from a Reach
for Flow Category

14.8
55.6
29.6
100
86.4
13.6
63.6
36.4
6.7
57.1
28.6
7.6

24.6

26.3
0.6
26.9
14.0
29.3
12.1

13.0

14.5
1.9
58.5

25.2

*-  Flows categorized as: Low (minimum - 25" percentile); Below Average (25" percentile - median); Average Flow (median - mean);

Above Average (mean -75" percentile); and High (75" percentile - maximum).
CFS= cubic feet per second; N=number of samples collected in the flow category.
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Figure 2. Hydrograph of River Reach 3 in 1994 Presenting Evaluation
of Instantaneous and 14-Day Lag Flow During Sample Collection.
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Holden (1998) evaluated the correlation between flow discharges and concentrations of
environmental contaminants in water and invertebrates of the San Juan River. Similar
techniques were employed in this report to evaluate the relationship between flow
measurements (instantaneous and lag flow) and environmental contaminant concentrations in
plants, invertebrates, and whole body fishes.

A correlation matrix with selected contaminants of concern (arsenic, copper, selenium, and
zinc), the lag flow, and river miles was generated in order to distinguish any general trends.
Linear regression was used to evaluate lag flow correlations with concentrations of arsenic
(Appendix D-1), copper (Appendix D-2), selenium (Appendix D-3), and zinc (Appendix D-
4) in San Juan River biota.

Endangered Fish Muscle Plugs

In order to assess selenium contamination of endangered fish using a non-lethal method,
Colorado pikeminnow and razorback sucker muscle plugs were opportunistically sampled
during fish surveys of the San Juan River by the U.S. Fish and Wildlife Service, Fishery
Resources Office, Grand Junction, Colorado. Muscle plugs were collected anterior to the
dorsal fin of the fish, placed in sample containers, and frozen in the field until analysis
according to methods detailed by Waddell and May (1995). Additionally, three whole body
razorback sucker samples were collected in October 1995.

All razorback sucker muscle plugs were collected from fish that had been introduced into the
San Juan River for approximately one year, however, each individual fish was not re-
sampled, but a cohort from the same group was sampled after one year. Six razorback sucker
muscle plugs were collected prior to stocking to determine pre-San Juan River exposure
concentrations of selenium in the muscle tissue. All introduced fish were outfitted with
Passive Integrated Transponder (PIT) tags prior to stocking in the San Juan River. All
Colorado pikeminnow muscle plugs were collected from wild fish.

Razorback sucker and Colorado pikeminnow data are presented in Table 2. Due to analytical
requirements of amount of tissue, muscle plugs were only analyzed for selenium. The PIT
tag number, location of recapture, introduction date, recapture date, weight, length, and
concentration of selenium are included in Table 2.
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Table 2. Razorback Sucker and Colorado Pikeminnow Selenium Concentrations (pg/g, Dry Weight) in Whole Body and Muscle

Plug Samples Collected from the San Juan River in Utah, Colorado, and New Mexico.

PIT Tag
Number

1F733C783A
1F733C535F
1F41394126

1F732D724F
1F41505779
1F43686353
1F43686353
TFTD171A43
TFT7D22491A
1F435D1C25
1F742E4D72
1F40326B04
1F40496870
1F41405A06
1F685A1C03
1F404E666D
1F40496870
1F4040075A
1F731C2E24
1F7441614B
TFT7D224E24

7F7D1D4E7D

River Sa.mple‘
Mile Identification

Code

Whole Body Razorback Suckers

120 SJRRBS03

135 SJRRBS02

151 SJRRBSO01

Razorback Sucker Muscle Plugs

54.1 SJIRZ12

62 SJRZ20

72.1 SJIRZ11

79.6 SJRZ10

79.6 11270

79.6 11269

82 SJRZ19

87.3 SJRZ18

87.6 SIRZ9

93 SIRBMPOS

93.9 SJRZ38

94.2 SIRZ21

102.5 SIRZ17

108 SIRZ16

110.7 SJIRZ15

113 SIRBMP04

116 SIRZ7

117.5 11267

117.5 11268

120 SJIRBS03
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1F733C783A

Location of recapture

Four corners
Above the mixer
Above Shiprock

Above Mexican Hat Boat
Below Chinle Creek
Recaptured below Cottonwood
Stocked below Cottonwood
Below Cottonwood wash
Baseline

Baseline

Baseline

Baseline

Baseline

Below Montezuma Creek
Above Montezuma Creek
Above McElmo

Below Mancos River
Below Mancos River
Below Mancos River
Below Mancos River

Below Mancos River

Below Mancos R. Confluence

Four corners

River
Reach

(9}

A A B B A D P W W LW W WL W W W W W WMo W

Introduction

March 30,
March 29,
March 29,
March 29,

Date

1994
1994
1994
1994

March 29, 1994

Nov.
Nov.
Nov.
Nov.
Nov.
Nov.
Nov.
Nov.

Nov.
Nov.

16,
16,
18,
18,
16,
18,
18,
18,
18,
18,

1994
1994
1994
1994
1994
1994
1994
1994

1994
1994

Recapture Date

October 3, 1995
October 5, 1995
October 6, 1995

October 3,
October 5,
October 6,
October 7,
October 9,

1995
1995
1995
1995
1995

March 9, 1995
May 8, 1995
May 8, 1995
May 9, 1995
May 10, 1994
May 10, 1994
May 11, 1995
May 11, 1995
May 11, 1995
May 11, 1995

Weight

(2)

800
625
870

790
675
790
930
304
345
850
765
635
585
750
130
600
720
950
510
510
200

169
800

Total

Len
(mm

gth

)

439
427
442

424
414
427
427
289
306
422
411
364
408
419
231
372
408
442
411
390
252

239
439

Se pg/g,

DW

3.8
4.3
3.8

3.9
4.3
3.6
33
33
2.9
4.4
4.7
3.7
4.8
4.3
1.1
4.7
3.2
3.8
5.4
3.7
3.2

3.5
4.9



Table 2. Razorback Sucker and Colorado Pikeminnow Selenium Concentrations (pg/g, Dry Weight) in Whole Body and Muscle

Plug Samples Collected from the San Juan River in Utah, Colorado, and New Mexico.

River Sample PIT Tag
Mile Identification Number
Code

122 SIRZ6 1F402D165E
123 SIRZ5 1F733D0031
123 SIRZ14 1F43596560
126 SJRZ13 1F41401050
129.9  SJRZ4 7F7D164D53
135 SJIRBS02 1F733C535F
136.6 11266 7F7D22532E
137.2  SJRZ3 1F40735A54
151 SIRBSO1 1F41394126
156.5 SIRZ2 1F404F4A08
158 SIRZ1 TFTD177124
Colorado Pikeminnow Muscle Plugs
74.8 11273 TF7D075651
123.6  SJCSMP 1F74387F36
129.2 11272 7F7D225E24
133.2 11271 TETD0O77A18

Location of recapture

Above Four corners
Above Four corners
Above Four corners
The Mixer

The Mixer

Above the mixer
Above the mixer
Above the mixer
Baseline

Above Shiprock
Above Shiprock

Below Cottonwood wash

Four corners
The Mixer
The Mixer

See Figure 1 for River Reach and River Mile location

“Baseline” indicated sample collection (from hatchery stock) prior to introduction into San Juan River

PIT = passive integrated transponder

g = grams
mm = millimeters
Se = selenium

DW = Dry Weight
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River
Reach

o e R, T NV S S S N O N

(U N N OO

Introduction
Date

Nov. 18, 1994
Nov. 18, 1994
Nov. 18, 1994
Nov. 18, 1994
Nov. 18, 1994
Nov. 18, 1994
Nov. 18, 1994
Oct. 27, 1994
Oct. 27, 1994
Nov. 18, 1994
Nov. 18, 1994

wild fish capture
wild fish capture
wild fish capture

wild fish capture

Recapture Date

May 12, 1995
May 12, 1995
May 12, 1995
May 13, 1995
May 13, 1995
May 13, 1995
May 14, 1995
May 15, 1995

May 16, 1995
May 15, 1995

April 15,1994

October 3, 1993
October 8, 1993
October 5, 1993

Weight
(2)

750
525
600
800
120
625
290
750
870
630
450

3900
4370
5510
2000

Total
Length

(mm)
404
376
388
427
244
427
289
420
442
388
356

753
823
820
617

Se pglg,
DW

11.0
4.0

4.7

4.2

1.2

4.5

3.2

4.4

4.9

43

3.1

2.9
33
2.9
3.9



RESULTS AND DISCUSSION

Flow Considerations

No consistent river-wide or reach-wide correlations were detected between lag flow and the
concentrations of arsenic (Appendix D-1), copper (Appendix D-2), selenium (Appendix D-
3), and zinc (Appendix D-4) in plants, whole fish, or aquatic invertebrates. Although not
presented, similar results were found for instantaneous flow and contaminant concentrations
in biota. As an example, when discharge was above average for a river reach, the
corresponding biological samples collected did not contain contaminant burdens consistently
higher than in samples collected during below average flow. Occasionally, arsenic
concentrations in plants correlated with instream lag flow (Appendix D-1) in some reaches,
while copper concentrations in invertebrates from River Reach 5 and zinc concentrations in
whole body fish from River Reach 3 and River Reach 5 were correlated (r*>0.75) with lag
flow. The occurrences of environmental contaminant concentrations in aquatic plants,
invertebrates, and whole body fish of the San Juan River, therefore, were likely dependant
upon other factors (i.e., site- and species-specific factors) than flow per se.

The Synoptic Study did not evaluate water quality trends or examine differences in
contaminant body burdens in aquatic life from San Juan River backwaters during different
flow regimes. Backwaters along the river could become shallow due changes in flow,
recharge rates, and water levels. And such changes would undoubtedly alter the
physical/chemical environment, habitat conditions and nutrient cycling (Stumm and Morgan
1970, Kennedy 1979, Holden et al. 1986, DeCamps and DeCamps 1989, Allen 1991, Presser
1994). Reduced flow in backwater habitats fosters the deposition of suspended materials that
can result in reduced turbidity, increased light penetration of the water column, increased
temperature, changes to acidity, alkalinity, dissolved oxygen and nutrient cycling, as well as
changes to the type, amount, and distribution of living and dead vegetation, wildlife
abundance and diversity as compared with mainstem habitat. Research should continue to be
directed toward understanding habitat quality alterations of backwaters, slackwaters, and
flood plain habitats related to changes in the river hydrograph and water level.
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Aluminum

Data Comparisons

Aluminum concentrations for each sample analyzed are reported in Appendix A. The
number of samples, geometric mean, and range of aluminum concentrations were
summarized by river reach, sample type, and species in Appendix E. The geometric mean
aluminum concentrations in plants (Table 3), invertebrates (Table 4), and fish (Table 5) were
compared with the other contaminants for mainstem and backwater habitats. The geometric
mean aluminum concentration for each sample type and fish species are evaluated by river
reach in Table 6. Summary findings regarding aluminum including data comparisons and a
hazard assessment are found in Table 7.

The highest geometric mean concentration of aluminum in plants occurred in River Reach 7
and the lowest in plants was from River Reach 8, below Navajo Reservoir. Aluminum
concentrations in plants increased tenfold between River Reach 8 and River Reach 7. Allert
et al. (1999) found differences in increased turbidity and temperature in River Reach 8
compared to River Reach 7. Biota in River Reach 7 were exposed to a increased suspended
sediment compared with the cool, clear-water, reservoir releases found in River Reach 8. As
aluminum is commonly associated with the mineral content in soils in sediments (Sparling
and Lowe 1996), the increased exposure of plants to increasing suspended sediments
downstream could account for the higher residues found in plants in downstream reaches.

Aluminum and several of the other transitional metals (iron, nickel, vanadium, chromium,
lead, magnesium) as well as boron and arsenic had similar trends in biota. Using principle
components analysis, a single factor can explain the 80% of the variability of these elements
in plants, invertebrates, and fish (Figure 3). This factor might be related to soil and sediment
quality in the basin. Principle components analysis does not identify what the factor was.
The environmental contaminant burdens in biota of aluminum, iron, nickel, vanadium,
chromium, lead, magnesium, boron and arsenic, then, likely reflect the ambient geochemical
environment. Therefore, these elements may be governed in biota more by edaphic factors
(i.e., biota reflect the ambient geology) as opposed to species-specific factors or point-source
pollution.

Sparling and Lowe (1996) suggested that aquatic plants containing greater than 1000 pg Al/g
DW were “accumulators,” and plants containing greater than 5000 pg Al/g DW were “hyper
accumulators.” Hyper accumulators of aluminum were often species of algae or bryophytes.
Many plant samples collected in the San Juan River contained algae (e.g., periphyton) and
elevated aluminum concentrations. However, the methods of collection used may also have
allowed the entrapment of sediment in the sample, thereby biasing aluminum concentrations
in these plant tissues. Therefore, it was undetermined if the elevated aluminum
concentrations detected were incorporated into tissues or adhered sediment on plant samples.
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The distribution of aluminum concentrations in aquatic plants (Figure 4), invertebrates
(Figure 5), and fish (Figure 6) were plotted using the Regional Comparison Method (RCM).
Three samples of algae collected at River Mile 225, 148, and 119, were above the 95"
percentile value of 30,700 pg/g for aluminum in aquatic plants.

Three invertebrate samples were above the RCM 95" percentile value. Two invertebrate
samples were annelids (aquatic worms), which were known to ingest sediment and bias
aluminum concentration ranges (Beyer and Linder 1995). Concentrations of aluminum in
invertebrates from River Reach 5 and River Reach 6 were significantly higher than
invertebrates sampled in River Reach 8. Aluminum concentrations in invertebrates (<4 to
1,702 pg/g DW) were within the range specified by Sparling and Lowe (1996) as ambient
(<24 to 37,800 png/g DW) for invertebrates.

Sixteen whole body fish samples were considered regionally elevated (i.e., above the RCM
95™ percentile value). Nine samples were sucker species, and the other were small fish (n=3),
speckled dace (n=2), and red shiners (n=2). Whole body fish from River Reach 1 through
River Reach 6 often had higher aluminum body burdens than whole body fish from River
Reach 8. The majority of fish containing elevated aluminum were sucker species collected
from River Reach 6. Aluminum concentrations were significantly less in fish collected
upstream.

-18-



Table 3. Geometric Mean Concentrations (ng/g Wet Weight (WW), except Selenium, which is pg/g Dry Weight [DW])
of Selected Elements in Plant Tissue from the San Juan River by River Reach (See Figure 1) and Habitat Type
(Backwater [B] or Mainstem [M]).

Habitat|Reach 1| Reach 2 | Reach 3 |Reach 4 | Reach 5 Reach 6 Reach 7 Reach 8 All Plants
Element M M M M M M B M M B (ng/g WW)
Selenium (DW) 0.92 0.90 0.86 1.04 0.70| 0.82| 0.67 0.58 1.12 0.92 0.86 DW
Aluminum 2837 4819 4511 6162 4919 3951| 1553 4941 1059 417 1240
Arsenic 1.04 0.93 1.19 1.21 1.36| 1.03] 0.50 1.36 0.34 0.11 0.42
Barium 39.18] 379.08 67.63] 61.60 51.68] 51.83| 34.11 83.15| 27.14| 20.80 28.99
Beryllium 0.12 0.30 0.20 0.27 0.21] 0.25] 0.05 0.27 0.04 0.01 0.06
Boron 30.1 36.9 17.3 15.4 17.4| 14.8 1.9 8.6 10.0 5.3 9.3
Cadmium 0.08 0.13 0.10 0.06 0.07] 0.11| 0.06 0.03 0.05 0.02 0.05
Chromium 2.64 5.02 3.66 4.86 394 3.12| 0.81 3.70 0.99 0.30 1.19
Copper 3.13 8.38 5.03 5.47 4731 394 2.13 3.78 1.95 1.10 2.43
Iron 1763 5589 3006 3719 3149 2330| 1169 3382 806 260 996
Lead 1.30 4.25 2.58 3.17 2.81| 430 1.83 2.22 1.25 0.47 1.16
Magnesium 967 1337 1069 1213 950 699 438 801 497 367 636
Manganese 89.7 119.9 111.9] 197.7 200.5| 452.9| 246.2 275.4( 100.6] 111.2 120.2
Mercury 0.006 0.016 0.013| 0.020 0.013| 0.013] 0.003 0.012] 0.004| 0.002 0.005
Molybdenum 0.35 0.81 0.26 1.00 1.00{ 1.00] 0.05 1.00 0.09 0.06 0.12
Nickel 1.64 3.20 2.31 3.83 2.35]  1.78] 0.70 2.48 0.78 0.37 0.94
Strontium 59.5 47.4 66.2 74.5 63.3 70.8] 20.8 20.2 15.6 19.7 35.8
Vanadium 4.77 13.24 7.35 9.09 747 5.53] 2.12 7.50 2.19 0.60 2.18
Zinc 8.45 22.68 16.33] 20.23 23.76| 31.27| 20.94 9.70 4.66 3.07 8.21
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Table 4. Geometric Mean Concentrations (ng/g Wet Weight [WW], except Selenium, which is pg/g Dry Weight [DW])
of Selected Elements in Invertebrates from the San Juan River Categorized by River Reach (See Figure 1) and
Habitat Type (Mainstem [M], Backwater [B], or Confluence with Named Tributary).

Habitat |Reach 1 |Reach 2 Reach 3 Reach 4 Reach 5 Reach 6 [Reach 7 Reach 8 All
McElmo Mancos Inverte-

Element M M M Creek M River M M B M M B brates
Selenium(DW) 2.87 3.02| 2.58 2.00] 2.49 4.63 247 3.13| 4.71 3.88] 4.82| 2.92 3.26
Aluminum 775 505 621 239 651 881 1033| 1209| 843 595| 424 178 374
Arsenic 0.16 0.12] 0.08 0.43] 0.28 0.25 0.40] 0.33] 0.56 0.24] 0.33] 0.16 0.21
Barium 20.83| 17.56| 13.88 11.13| 7.49( 19.40 11.09 13.81| 8.33| 13.15| 11.97] 3.90 7.81
Beryllium 0.02 0.01] 0.02 0.02] 0.01 0.03 0.03] 0.05] 0.02 0.02] 0.02] 0.01 0.02
Boron 0.8 1.2 0.8 0.7 0.8 1.6 0.9 1.4 0.5 0.9 0.5 0.3 0.6
Cadmium 0.07 0.04] 0.03 0.03] 0.02 0.04 0.02] 0.07] 0.13 0.04] 0.07| 0.06 0.05
Chromium 0.93 0.73] 0.25 2.26| 0.44 1.42 0.54| 0.42| 0.66 0.41| 0.38] 0.18 0.34
Copper 15.63| 11.65] 5.11 32.09] 5.28] 15.36 5.68] 6.18] 4.69 4.03] 3.04] 4.24 4.82
Iron 438 295 395 121 405 454 600 741 659 403 330 140 290
Lead 0.36 0.26] 0.31 0.09( 0.37 0.32 0.44( 1.13| 1.27 0.33| 0.48| 0.12 0.30
Magnesium 543 458| 393 908| 346 550 396 401 284 357 256 218 323
Manganese 29.4 15.5| 16.9 14.4| 21.2 49.7 37.2| 1089 90.7| 105.8] 35.8] 18.3 30.0
Mercury 0.023] 0.019| 0.021 0.043| 0.010] 0.005 0.010[ 0.018| 0.012| 0.026| 0.011] 0.019 0.015
Molybdenum 0.32 0.28| 0.33 0.36 0.05 0.07[ 0.09 0.11
Nickel 0.66 0.30[ 0.37 0.69[ 0.39 0.68 0.69| 0.54| 041 0.47| 0.45| 0.15 0.33
Strontium 40.8 33.5| 10.0 2344 9.5 52.8 9.2| 19.1 55 9.0 9.4 6.0 12.2
Vanadium 1.26 0.86[ 1.05 0.39] 1.20 2.03 1.62| 1.86] 1.35 1.19] 0.85| 0.36 0.72
Zinc 38.24| 26.89| 44.47 26.57| 36.07] 18.51 43.96| 45.57| 33.74] 25.03| 10.80] 16.18 22.39

-20-



Table 5. Geometric Mean Concentrations (ng/g Wet Weight [WW], except Selenium, which is pg/g Dry Weight [DW])

of Selected Elements in Whole Fish from the San Juan River Categorized by River Reach (See Figure 1) and
Habitat Type (Mainstem [M], Backwater [B], or Confluence with Named Tributary).

Habitat Reach 1 Reach 2 Reach 3 Reach 4 Reach 5 Reach 6 |Reach 7| Reach 8 All Whole
McElmo Mancos Body Fish

Element M B M M | Creek | M |Rivee) | M | M | B M | M | B | nelgWW
Selenium (DW) 3.04 3.08 2.64| 2.57 3301 2.97 3.63 2.20( 2.05[ 3.76 2.89| 3.43[ 2.76 2.60 DW
Aluminum 260 32 208 159 231 183 263 88 100 222 45 25 14| 68
Arsenic 0.05 0.11 0.09] 0.06 0.08] 0.08 0.11 0.07( 0.09( 0.18 0.06( 0.10[ 0.07 0.08
Barium 4.55 1.96 6.23] 3.92 3.75| 4.68 3.64 2.39( 3.18[ 4.80 1.89( 0.84 2.20 2.49
Beryllium 0.02 0.02 0.01| 0.02 0.03| 0.02 0.01 0.02f 0.02f 0.01 0.02( 0.00[ 0.01 0.01
Boron 0.7 0.4 0.3 0.7 0.6 1.6 0.2 0.2 0.5 0.2 03] 02| 02 0.4
Cadmium 0.03 0.01 0.02( 0.03 0.05| 0.03 0.02 0.03| 0.01f 0.04 0.02( 0.01f 0.01 0.02
Chromium 0.54 0.73 1.06] 0.46 1.54| 0.27 0.67 0.32( 0.24f 0.27 0.32( 0.11f 0.07 0.26
Copper 1.18 0.59 0.81| 0.90 1.04] 0.93 0.85 0.83| 0.89 1.24 1.21| 1.40| 1.28 1.02
Iron 161 40 153 111 149 122 137 90 95 162 62 33 271 71
Lead 0.16 0.08 0.12| 0.17 0.10f 0.17 0.11 0.19( 0.18[ 0.40 0.14 0.03[ 0.05 0.11
Magnesium 333 352 338 336 412 382 347 279 292 342 298| 270| 292| 302
Manganese 5.5 2.8 6.4 5.0 10.3 5.5 6.3 5.0 8.9 255 57 2.5 2.0 5.0
Mercury 0.033] 0.094| 0.053| 0.068 0.053] 0.069( 0.026] 0.058|0.055[ 0.018| 0.113]0.043|0.043 0.056
Molybdenum 0.30 0.26 0.28( 0.28 0.31] 0.29 1.00 0.12( 0.19({ 0.09 0.17( 0.06[ 0.10 0.14
Nickel 0.22 0.22 0.51] 0.31 0.41| 0.26 0.25 0.24( 0.24( 0.10 0.16[ 0.06[ 0.07 0.17
Strontium 23.8 324 30.1| 26.6 52.5| 25.2 36.2 19.7( 16.7 22.0 13.9 59| 15.5 17.5
Vanadium 0.52 0.22 0.60( 0.38 0.62| 0.33 0.74 0.28( 0.35[ 0.36 0.17( 0.07[ 0.06 0.21
Zinc 27.15] 23.89| 21.68| 25.81 31.01| 25.54( 2897 22.77|20.90[ 29.05| 27.62(23.03(31.24| 24.32
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Table 6. Geometric Mean of Aluminum Concentrations (ug/g, Dry Weight) in Submergent Plants, Invertebrates, and Fish
From River Reach 1 Through River Reach 8 of the San Juan River (See Figure 1).

River Reach
Sample Type Reach1 Reach2 Reach3 Reach4 Reach 5 Reach 6 Reach7 Reach 8 All Reaches

Submergent Plants 14087 17600 19901 17256 14710 20804 2111 6335
Invertebrates 2440 1778 1589 3001 3968 ®* 3986 ®* 2062 637 1502
Whole Body Fish 272®% 8007 H*  6067V* 687V 307 ®* 35679% 142 80 234
Fish Species
Bluehead Sucker (BH) 569 1055 496 eecerm 1122 786 930
Brown Trout (BT) 22 49 46
Common Carp (CC) 500 396 154 23 88 49 100
Channel Catfish (CF) 453 435 375 171 249
Flannelmouth Sucker (FM) 849 830 628 699 306 e 213 157 150 297
Rainbow Trout (RT) 68 84 80
Small Fish (SF) 1398 876 648 757 wrcecr 1205 wce 804 439 134 765
Speckled Dace (SD) 644 1138 ercc 451 650

* Samples from this river reach had significantly (p<0.05) greater aluminum concentrations than found in samples from the river
reach indicated by superscript; identified using dry weight, natural log transformed concentrations without regard to species
differences.

** Fish species (identified by species code on left) in this river reach had significantly (p<0.05) greater aluminum concentrations
than found in other fish species in that reach as indicated by subscript; identified using dry weight, natural log transformed
concentrations.
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Hazard Assessment

The National Research Council (1980) recommended a protective dietary concentration of
200 pg A/g WW for domestic animals based on reduced growth in fowl fed 500 ug/g
aluminum. The geometric mean concentrations of aluminum in all plants and invertebrates
collected from the mainstem, as well as whole fish collected from River Reach 1 and River
Reach 2 exceeded the 200 ng A/g WW dietary threshold criterion for the protection of avian
species. Carriere et al. (1986) observed no adverse effects on avian fertility, hatchability, or
fledgling success by doves exposed to 1500 ug Al/g WW. Only plant tissues from the San
Juan River mainstem exceeded the Carriere et al. (1986) threshold for effects. If the
aluminum found elevated in San Juan River biota were bioavailable, then avian species that
eat predominantly plants could begin experience reduced growth and metabolism, especially
if their diets were poor in calcium or phosphorus (Schuehammer 1987).

Aluminum burdens in fish exposed to acidic conditions have been implicated in reduced
growth and survival for both brook trout (Smith and Haines 1985) and smallmouth bass
(Kane and Rabeni 1987). Aluminum toxicity in aquatic plants and invertebrates was
enhanced with decreasing pH, phosphate, and calcium (Sparling and Lowe 1996). Sites with
low pH and elevated aluminum may result in adverse effects to plants and invertebrates.
However, the mean San Juan River pH was often neutral to slightly basic (Abell 1994b).
Few studies conducted have explored aluminum toxicity in alkaline conditions.
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Table 7. Comparison of San Juan River Aluminum Concentrations (pg/g Wet
Weight [WW] or Dry Weight [DW]) in Plants, Invertebrates, and Fish
with Ambient Concentrations and Thresholds of Concern.

Data Comparisons and Hazard Assessment

Sample Type Ambient/Threshold Concentrations San Juan River Results
Aquatic Plants Ambient range™: 38-6,580 ng/g WW range: 7-10,552 ug/lg WW
Invertebrates Ambient range®: 100-4,900 ng/g range: <l - 1,701 pg/lg WW

wWw
Whole Body Ambient range”:<3-18,000 ug/g DW range: <l - 1,345 ng/lg WW
Fish
Diet, Birds Threshold’: 200 ug/g WW plants, invertebrates > threshold
Diet, Doves No Observed Adverse Effects plants > NOAEL

Level’: (NOAEL) 1,500 pg/g WW
Summary of Findings/River Reaches of Concern

Aluminum accumulation in biota seemed to be associated with sediment geochemistry.
Biota collected from River Reach 8, a cooler, less turbid stream reach downstream of
Navajo Dam contained less aluminum than in biota from downstream, more turbid river
reaches. Animals closely associated with sediment, including algae, aquatic worms, and
benthic fish species had aluminum concentrations considered regionally elevated. If
aluminum concentrations were bioavailable, or if the environment becomes more acidic,
and calcium or phosphorus were unavailable, then herbivorous and omnivorous birds
might experience adverse effects such as reduced growth and altered metabolism.

@ Sparling and Lowe 1996; ®> USDOI 1998; © National Resources Council 1980
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Fercent of Varability Explained by PCA Factor 2

Figure 3. Varimax Normalized Principal Components Analysis (PCA)
of San Juan River Plants, Invertebrates, and Whole Fish.
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Figures 4 5, & 5. Cumulative Frequency Distribution Plots of Aluminum Concentrations
[ugfg, dry weight) in Plants, Invertebrates, and Fish From the Zan Juan River, 1920-1595.

-26-



Arsenic

Data Comparisons

Arsenic concentrations ranged between <0.1 and 12.0 pg/g DW (Appendix A). The highest
concentrations were found in periphyton and sediment samples. The number of samples,
geometric mean, and range of arsenic concentrations were summarized by river reach, sample
type, and fish species in Appendix E. The geometric mean arsenic concentration for
submergent plants, invertebrates, and fish species were evaluated by river reach in Table 8.

Summary findings regarding arsenic including data comparisons and a hazard assessment are
found in Table 9.

Arsenic concentrations in plants with a maximum geometric mean concentration of 5.7 pg/g
DW were found in River Reach 7 (Table 8). Arsenic concentrations in aquatic plants from
River Reach 1 through River Reach 7 were higher than in aquatic plants from River Reach 8.

Arsenic concentrations in plants were below ambient background concentrations (1.4-13 pg/g
DW) reported by Eisler (1993).

Geometric mean arsenic concentrations in invertebrates were highest from River Reach 5, but
all concentrations were below ambient background concentrations (<1 pg/g WW) reported by
Eisler (1993). Arsenic concentrations in whole fish were <0.6 ng/g WW, which were below
ambient background concentrations reported by Eisler (1988, 1993). Using the Regional
Comparison Method, elevated arsenic concentrations were identified in three periphyton
samples (Figure 7), in four invertebrate samples (Figure 8), and in 16 fish samples (Figure 9)
that were scattered throughout the San Juan River with no consistent species trends or spatial
patterns.

Hazard Assessment

Arsenic concentrations in most aquatic plant samples were considered phytotoxic (>3 mg/kg
DW) by Pais and Jones (1997), and above the “Level of Concem” that ranged from 2 to 5
png/g DW reported by the USDOI (1998). However, these thresholds of concern were derived
using higher plants (dicotyledons, gymnosperms, etc.), and may not reflect the potential
effects to periphyton and other aquatic plant species collected in the San Juan River.
Concentrations of arsenic in invertebrates were below the No Adverse Effects Concentration
(30 png/g DW) reported by the USDOI (1998), although four invertebrates contained arsenic
concentrations above the no adverse effects body burden threshold reported by Poulton et al.
(1995).
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Table 8. Geometric Mean of Arsenic Concentrations (nug/g, Dry Weight) in Submergent Plants, Invertebrates, and Fish
from River Reach 1 Through River Reach 8 of the San Juan River (See Figure 1).

River Reach
Sample Type Reach 1 Reach2 Reach3 Reach4 Reach5 Reach6 Reach7  Reach 8 All Reaches

Submergent Plants 5.17 4.64 3.91 476®"  422®% 5.71®% 0.96 2.12
Invertebrates 0.49 0.41 0.31 1.05 1.54 1.52 0.84 0.84 0.85
Whole Body Fish 0.30 0.34 0.23 0.29 0.26 0.32 0.20 0.33 ("% 0.28
Fish Species
Bluehead Sucker (BH) 0.19 0.46 0.29  wicerm0.56  wpyp 0.74 0.48
Brown Trout (BT) 0.15 0.26 0.24
Common Carp (CC) 0.34 0.20 0.26 0.15 0.19 0.19 0.21
Channel Catfish (CF) 0.18 1.00 0.20 0.19 0.21
Flannelmouth Sucker (FM)  0.18 0.18 0.20 0.26 0.21 0.23 0.18 0.14 0.21
Rainbow Trout (RT) 0.09 excc0.42 0.31
Small Fish (SF) 0.21 0.25 0.25 0.20 wxcp 0.46 0.33 gy 0.41 0.81 0.31
Speckled Dace (SD) 0.29 0.50 0.33 0.35

* Samples from this river reach had significantly (p<0.05) greater arsenic concentrations than found in samples from the river reach
indicated by superscript; identified using dry weight, natural log transformed concentrations without regard to species
differences.

** Fish species (identified by species code on left) in this river reach had significantly (p<0.05) greater arsenic concentrations than
found in other fish species in that river reach indicated by subscript; identified using dry weight, natural log transformed
concentrations.
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Flgure 7. Frequency Plot of Arsenlc Concentratlons In Agquatlc Plamts.
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The majority of whole body fish were below the No Adverse Effects Concentration (<1 pg/g
DW) reported by the USDOI (1998). However, 16 fish samples had arsenic concentrations
ranging froml.1 to 2.5 pg/g DW, which were within the Level of Concern range (1-12 pg
As/g DW) reported by the USDOI (1998). Cockell et al. (1991) found that concentrations
less than 10 pg As/g DW had no adverse effects on rainbow trout. Eisler (1994) reported
diminished growth and survival in adult fish when arsenic residues in muscle were greater
than 5 pg/g WW, which were not found in San Juan River fish muscle. No sample contained
arsenic concentrations as high as 30 pg/g WW reported by Camardese et al. (1990) to be
associated with reduced growth in duckling diets. Arsenic may pose a risk to plants, to 7% of
invertebrates and to 5% of fish analyzed that contained elevated arsenic concentrations.
Arsenic toxicity and metabolism varies greatly among species and the toxic effects of arsenic
may be altered by numerous modifiers including the chemical form of arsenic in the
environment, route of exposure, and the physiological conditions of exposed biota (Eisler
1994).

Table 9. Comparison of San Juan River Arsenic Concentrations (ng/g Dry Weight [DW]
or Wet Weight [WW] as indicated) in Plants, Invertebrates, and Fish with
Ambient Concentrations and Thresholds of Concern.

Data Comparisons and Hazard Assessment

Sample Type Ambient/Threshold Concentrations San Juan River Results
Aquatic Plants Ambient range®: 1.4 - 13 pg/g DW range:< 0.1 - 12.0 ug/g DW
Level of Concern range®: 2 - 5 pg/g DW
Invertebrates Ambient Range®: <1 pg/g WW range: <0.2- 0.8 pgg WW
No adverse effects threshold”:30 pg/g DW range: < 0.5 - 5.8 pg/g DW
Whole Fish Level of Concern range®: 1 - 12 ug/g DW range: <0.5-2.5 ug/g DW
Duckling Diet Reduced growth at >30 pg/g WW maximum 2.4 pg/g WW

Sites/River Reaches of Concern

Elevated arsenic concentrations were found in most submergent plants and in five percent of the
fish analyzed. Arsenic concentrations in plants exceeded concentrations considered phytotoxic to
other plant species and some adverse effects to plants. Arsenic was elevated in some invertebrate
and whole fish samples. No consistent pattern of arsenic accumulation was identified for any river
reach or site. Toxicity of arsenic often depends on its chemical form, route of exposure, and
species sensitivity, which were not evaluated in this study. Arsenic concentrations were below the
threshold of concern for duckling growth and other avian levels of concern.

* Eisler 1994;° USDOI 1998;° Cockell et al. 1991.
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Copper

Data Comparisons

The highest concentrations of copper were found in an invertebrate sample from the mouth of
the Mancos River and the lowest copper concentrations were in two walleye samples from

the Zahn Bay in Lake Powell. Copper concentrations for each sample analyzed are in
Appendix A. The number of samples, geometric mean, and range of copper concentrations
are summarized by river reach, sample type, and species in Appendix E. The geometric mean
copper concentrations for each sample type and fish species are evaluated by river reach in
Table 10. Findings regarding copper including data comparisons and a hazard assessment are
summarized in Table 11.

Copper concentrations in aquatic plants ranged between 0.3 and 25 ug/g DW. Using the
Regional Comparison Method, four aquatic plant samples were identified as having elevated
copper concentrations (Figure 10). Two plant samples were collected near Bluff, Utah, one
from Four Corners, New Mexico, and one near Bloomfield, New Mexico. Copper
concentrations in aquatic plants from the San Juan River were within ambient background
concentrations (2.5-256 pg/g DW) reported by Eisler (1997). Copper concentrations in
plants were highly variable and no significant differences were found in plants from different
river reaches. However, with the exception of River Reach 1, geometric mean copper
concentrations seemed to increase as plants were collected further downstream (Table 10).

Copper concentrations in invertebrates ranged between 4.1 and 150 pg/g DW. Using the
Regional Comparison Method, four invertebrate samples were identified as having elevated
copper concentrations (Figure 11). One invertebrate sample was collected at the confluence
of the Mancos River, one near Clayhills, Utah, one near Bluff, Utah, and one near the
confluence of McElmo Creek.

The majority of invertebrates sampled for the Synoptic Study were either not identified to a
taxon (e.g., family or genus species) in the field, or were combined without regard to species
differences and given the general designation of “macroinvertebrates” by collecting
personnel. This made the task of discerning spatial trends or species-specific patterns
problematic. Given the lack of species information, it was assumed that the invertebrates
collected in the upper river reaches, such as plecopterans (stoneflies), odonates and
chironomids (and some earthworms) were coldwater species, while invertebrates collected in
the downstream portion of the river, such as trichopterans (midges), and, occasionally,
crayfish, were considered warmwater species.

Concentrations of copper in plecopterans from literature reference sites were 16-32 ug/g DW;
chironomids, 6 ng/g WW and 11-27 pg/g DW; and earthworms, 3-23 ng/g DW (Eisler 1997,
Hattum et al. 1991; Namminga and Wilhm 1977). San Juan River coldwater invertebrates
had geometric means of 14.0 pg/g DW from River Reach 7 and 16.3 pg/g DW from River
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Reach 8. Eisler (1997) and Hattum et al. (1991) reported ambient background copper
concentrations ranging from 11-19 pg/g DW for trichopterans, and 29-160 pg/g DW for
crayfish. Warmwater invertebrates collected from the San Juan had whole body residues (4.1
and 150 pg/g DW) within these reported ranges. Copper was highly variable in invertebrates
and no significant differences were found in copper concentrations in invertebrates (without
regard to taxa) from different river reaches. However, geometric mean copper concentrations
seemed to increase as invertebrates were collected downstream (Table 10).

Of whole body fish, copper concentrations were highest in trout samples collected from River
Reach 7. Differences in copper accumulations were most evident in River Reach 7, where
copper concentrations in rainbow and brown trouts (2.7 - 13.7 pg/g DW) were significantly
greater than in either small fish (1.9 - 3.6 pg/g DW) or flannelmouth suckers (1.7 - 4.2 pg/g
DW). Without regard to these species differences, whole body fish from River Reach 8 were
significantly higher than in fish from lower reaches. This trend was likely the result of
different species composition between the reaches. Trouts were only collected in the upper
stream reaches and may have influenced the statistical averages for whole body fish. Copper
accumulation in trouts in the upstream reaches might be due in part to the insectivorous diet.
When trouts were removed from the comparison of whole body copper concentrations in fish,
then increasing copper concentrations were found in whole body fish as they were collected
downstream; similar to copper trends found in plants and invertebrates.

Using the Regional Comparison Method, 17 fish samples were considered regionally elevated
in copper (Figure 12). Twelve of these samples were trouts collected from the upper river
reaches, while the other five fish samples containing elevated copper were collected from
near Kirtland, New Mexico, Zahn Bay, the Mixer, from a backwater in River Reach 8, and
below the confluence of Montezuma Creek.

Source Identification

Source identification of copper in the lower reaches of the river and tributaries may be
particularly important due to any toxicological implications of high dietary concentrations of
copper to warmwater insectivorous fish such as the razorback sucker. Geometric mean
concentrations of copper in invertebrates were elevated in samples collected from the mouth
of the Mancos River and McElmo Creek, and also in mainstem sites (Bluff, Clayhills)
downstream of these tributaries. High copper loading might be exacerbated by activities
within these tributaries.

Considerable mining of copper and other copper-bearing ores have occurred in San Juan
County, Utah. According to Bullock (1960), six different copper-bearing minerals from ten
different districts have been mined in San Juan County, Utah (Table 11). These sources may
contribute to the copper loading found in McElmo and Montezuma creeks, and subsequently
to the San Juan River. Between October 1988 and September 1991, 66% of all water
samples collected below Montezuma Creek (mean concentration = 19.9 ppb Cu) and 28.6%
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of all samples collected below McElmo Creek (mean concentration = 39.7 ppb Cu) exceeded
Utah’s water quality standards for copper (Utah Division of Water Quality 1992).

Hazard Assessment

Although copper is generally physiologically regulated by biota, high concentrations of
copper in the diet could pose health concerns (Eisler 1998). Copper concentrations in plants
were within the range (3-30 pg/g DW) reported by the USDOI (1998) to have no adverse
effects to the plants themselves. Copper concentrations in San Juan River invertebrates were
as high as 41 pg/g WW. Copper concentrations ranging from 17 to 41 pg/g WW fed to
rainbow trout have resulted in depressed growth, reduced larval survival, and high copper
body burdens (Farag et al. 1994, Farag pers. comm.). Fish consuming invertebrates with
elevated copper (> 30 pg/g WW) may have reduced growth (USDOI 1998). Although many
trout samples had elevated body burdens of copper (possibly indicating the elevated copper in
their invertebrate diets), no trout sample contained whole body copper concentrations that
were above the 30 pg/g WW toxicity threshold reported by the USDOI (1998). Additionally,
no copper concentrations in biota were above the 200 pg/g DW toxicity threshold in
waterfowl diets reported by the USDOI (1998).
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Table 10. Geometric Mean of Copper Concentrations (ng/g, Dry Weight) in Submergent Plants, Invertebrates, and
Fish Species from River Reach 1 Through River Reach 8 of the San Juan River (See Figure 1).

River Reach All
Sample Type Reach 1 Reach2 Reach3 Reach4 Reach 5 Reach6 Reach7 Reach8 Reaches
Submergent Plants 15.54 19.64 17.66 16.58 16.84 15.92 8.85 12.39
Invertebrates 49.25  41.02  20.82 35.68 21.80 21.04 13.96 16.26 19.57
Whole Body Fish 2.92 3.11 3.26 3.25 2.92 2.96 3.82  4.940330% 357
Fish Species
Bluehead Sucker (BH) 3.44 3.21 1.87 2.74 3.78 2.79
Brown Trout (BT) wrpmsE 7-83 4.59 4.74
Common Carp (CC) 3.44 4.30 *CEBHFM 033 3.77 w470 4.21 4.34
Channel Catfish (CF) 3.54 3.13 2.65 1.92 2.40
Flannelmouth Sucker (FM)  4.31 3.22 2.95 3.36 2.57 241 2.20 1.94 2.59
Rainbow Trout (RT) wpmse 140 gy 6.15 6.29
Small Fish (SF) 4.43 2.93 2.73 3.07  sicppupm4-38 3.16 2.71 2.98 3.28
Speckled Dace (SD) 3.53 3.50 3.88 3.65

* Samples from this river reach had significantly (p<0.05) greater copper concentrations than found in samples from the river reach
indicated by superscript; identified using dry weight, natural log transformed concentrations without regard to species
differences.

** Fish species (identified by species code on left) in that river reach had significantly (p<0.05) greater copper concentrations than

found in other fish species indicated by subscript in that river reach; identified using dry weight, natural log transformed
concentrations.
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Figures 10, 11, and 12. Cumulative Fregquency Distribution Plots of Copper Concentrations
[ugry, dry weight) in Plants, Invertebrates, and Fish From the San Juan River, 1990-19965.
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Table 11. Mineral Names, Chemical Formula, and Areas Mined in San Juan County, Utah.

Mineral

Azurite

Carnotite

Chalcocite

Chalcopyrite

Malachite

Torbenite

Tyuyamunite

Chemical Formula®

Cu,(CO;),(OH),

K,(UO,),(VO,),*H,0

Cu,S
CuFeS,

Cu,(CO;,)(OH),

Cu(UO,),(PO,),*8-12 H,0

Areas Mined

Monument Valley
District

Browns Hole Area,
Cane Springs Pass,
Montezuma Canyon,
Monticello District,
Monument Valley
District, Navajo
Reservation, Paradox
District, Red Canyon

Red Canyon

San Juan River near
Bluff

Monument Valley
District, Red Canyon

Monument Valley
District, Paradox
District

Cu(UQ,),(VO,),*5-8 H,0  Monticello District

Notes

Highly associated
with copper deposits

Highly associated
with copper deposits

Highly associated
with copper deposits

* Formula and information derived from American Geological Institute, 1984.
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Table 12. Comparison of San Juan River Copper Concentrations (ug/g Dry Weight
[DW] or Wet Weight [WW] as indicated) in Plants, Invertebrates, and Fish
with Ambient Concentrations and Thresholds of Concern.

Data Comparisons and Hazard Assessment

Sample Type Ambient/Threshold Concentrations San Juan River Results
Aquatic Plants Ambient Range®: 2.5-256 ug/g DW Range: 0.3 and 25 pg/g DW
No Adverse Effects Range”:3-30 pg/g DW
Invertebrates Coldwater Invertebrates™*¢ Upper River Reach range:
Plecopterans: 16-32 pg/g DW 4.1 to 55.7 pg/g DW
Warmwater Invertebrates™ Lower River Reach range:
Trichopterans: 11-19 pg/g DW 9.5to 150 pg/g DW
Crayfish: 29-160 ug/g DW
Whole Fish Toxic Effects Threshold": 30 ug/g WW maximum 204 pg/g WW
Fish Diet Adverse effects®: 17-41 ug/g WW plant maximum:
8.4 ug/g WW (25 ng/g DW)
Bird Diet Adverse effects”: 200 ug/g DW invertebrate maximum:
40.5 pg/g WW (150 pg/g
DW)

fish maximum:
20.4 ng/g WW (63 ng/gDW)

Sites/River Reaches of Concern

Elevated copper in invertebrates may have augmented body burdens of copper in
insectivorous trouts collected from the upstream coldwater river reaches. With trouts
removed, plants, invertebrates, and whole fish all show increased copper concentrations as
they were collected downstream. As copper concentrations increased in invertebrates in
the lower river reaches, insectivorous fish species, perhaps including the resident razorback
sucker, would also be exposed to elevated copper in their diet potentially resulting in
elevated body burdens or reduced growth and larval survival. Copper was not likely to
pose a health risk to waterfowl.

* Eisler 1997; > USDOI 1998; ¢ Hattum et al. 1991; ¢ Farag et al. 1994.
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Mercury

Data Comparisons

The highest concentrations of mercury were found in a striped bass sample collected from the
San Juan arm of Lake Powell near Piute Farms, Utah. Mercury concentrations for each
sample analyzed are reported in Appendix A. The number of samples, geometric mean, and
range of mercury concentrations are summarized by river reach, sample type, and species in
Appendix E. The geometric mean mercury concentration for each sample type and fish
species are evaluated by river reach in Table 13. Findings regarding mercury including data
comparisons and a hazard assessment are summarized in Table 14.

Mercury concentrations in aquatic plants ranged from <0.1 to 0.11 pg/g DW (<0.035 to 0.020
ng/g WW). Using the Regional Comparison Method, three aquatic plant samples were
identified as having elevated mercury concentrations (Figure 13). These plant samples were
all collected in New Mexico (at Four Corners, Farmington, and Bloomfield). Concentrations
of mercury in plants from River Reach 3 through River Reach 7 had significantly higher
concentrations of mercury in aquatic plants than River Reach 8 (Table 13). The mercury
concentrations in San Juan aquatic plants were below or equal to those reported as ambient
background by Eisler (1987).

Mercury concentrations in invertebrates ranged from <0.1 to 0.2 pg/g DW (<0.025 to 0.07
ng/g WW). Using the Regional Comparison Method, three invertebrate samples were
identified as having elevated mercury concentrations (Figure 14). All three samples were
collected in the upstream river reaches. However, concentrations in invertebrates were not
significantly different between reaches. Mercury concentrations in invertebrates from the San
Juan River were below those of insects (0.21 pg Hg/g WW), stoneflies (0.07 ug Hg/g WW),
and crustaceans (0.06-0.56 ug Hg/g WW) reported from uncontaminated areas (Huckabee et
al. 1979, Jenkins 1980).

Of whole body fish in the San Juan River mainstem, the highest geometric mean mercury
concentration was found in whole fish from River Reach 7. Significant differences in
mercury accumulation was noted in brown trout, common carp, small fish, and flannelmouth
sucker compared to these fish in other reaches (Table 13). Without regard to these species
differences, whole body fish from River Reach 7 were significantly higher than in fish from
River Reach 5, River Reach 6, and River Reach 8.

Using Regional Comparison Method, 16 fish samples were considered regionally elevated for
mercury (Figure 15). Of these, fish species varied; nine were flannelmouth suckers, three
were common carp, two were catfish, and one was a walleye and one a striped bass. Nine
samples were collected from the upstream river reaches (River Reach 6 through River Reach
8) and three samples were collected from River Reach 1. No seasonal variation or correlation
with length or weight or feeding guild was found. Stafford and Haines (1997), Richens and
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Risser (1975), and Walter et al. (1973) reported ambient concentrations of mercury at
uncontaminated sites for trouts (0.1-0.4 pg/g WW), common carp (0.07-0.5 pg/g WW),
sucker species (0.02-0.33 pg/g WW), and channel catfish ( 0.1-0.3 ng/g WW).
Concentrations of mercury in whole body fish from the San Juan River (<0.05 - 0.32 pg/g
WW) were within the range of these concentrations. Analysis of whole body fish from
reservoirs and rivers in Montezuma, La Plata, and Dolores counties in southwestern Colorado
led investigators to conclude that mercury residues in fish were the result of sedimentary
mercury-bearing rock (Standiford et al. 1973, Abell 1994a). Mercury burdens in the San Juan
River fish may reflect geologic sources but also ambient mercury pollution in the
environment and atmospheric deposition (USEPA 1997).

Hazard Assessment

Twenty-eight percent (56/202) warmwater fish species samples were above the no effects
threshold (0.11 ng/g WW) for bluegill reported by the USDOI (1998). No fish exceeded the
0.5 pg/g WW maximum criterion for aquatic organisms (Environment Ontario 1984) or 1
ug/g WW toxicity threshold (USDOI 1998). All invertebrates contained mercury below the
dietary threshold of toxicity to mallards (USDOI 1998). Only three samples (all large fish)
contained mercury concentrations above the dietary toxicity threshold for loons (USDOI
1998). Eisler (1987) recommended that for the protection of sensitive species of birds that
regularly consume fish, that total mercury concentrations in the fish should not exceed 0.1
ng/g WW. Twenty-two percent of fish samples (70/313) exceeded the 0.1 pg/g WW
protective recommendation.
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Table 13. Geometric Mean of Mercury Concentrations (ug/g, Dry Weight) in Submergent Plants, Invertebrates, and Fish
from River Reach 1 Through River Reach 8 of the San Juan River (See Figure 1).

River Reach All
Sample Type Reach1 Reach2 Reach3 Reach4 Reach5 Reach6 Reach 7 Reach 8  Reaches
Submergent Plants 0.03 0.05®" 0.07®*  0.05®*  0.04®* 0.05®* 0.02 0.03
Invertebrates 0.07 0.07 0.07 0.03 0.04 0.06 0.09 0.06 0.06
Whole Body Fish 0.24 0.20 0.23©" 0.21 0.20 0.15 0.36 5% 0.16 0.20

Fish Species

Bluehead Sucker (BH) 0.27 0.16 0.10 0.10 0.19 0.12
Brown Trout (BT) 0.43 0.14 0.14
Common Carp (CC) 0.22 0.26 gy 0.24 0.24 epirr 0445 wuprpr 0.24 0.27
Channel Catfish (CF) 0.29 0.23 0.35 gy 0.27 0.28
Flannelmouth Sucker (FM) 0.19 0.17 0.22 0.27 epn 022 gy 022 wgurr 051 wgyprerss 060 0.26
Rainbow Trout (RT) 0.22 0.13 0.15
Small Fish (SF) 0.11 0.21 0.18 0.12 0.15 0.14 0.35 0.09 0.17
Speckled Dace (SD) 0.33 0.29 gy 0.37 0.33

* Samples from this river reach had significantly (p<0.05) greater mercury concentrations than found in samples from the river
reach indicated by superscript; identified using Dry Weight, natural log transformed concentrations without regard to species
differences.

** Fish species (identified by species code on left) in that river reach had significantly (p<0.05) greater mercury concentrations than
found in other fish species indicated by subscript in that river reach; identified using dry weight, natural log transformed
concentrations.
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Table 14. Comparison of San Juan River Mercury Concentrations (ng/g Wet Weight
[WW] or Dry Weight [DW] as indicated) in Plants, Invertebrates, and Fish
with Ambient Conditions and Thresholds of Concern.

Data Comparisons and Hazard Assessment

Sample Ambient/Threshold Concentrations San Juan River Results
Type
Aquatic Ambient mean®: 0.02 ug/g WW maximum geometric mean:
Plants 0.02 ng/g WW
Invertebrates ~ Ambient invertebrates™:0.05-0.56 ng/g WW <0.025 to 0.07 pg/g WW
Whole Fish Ambient ranges:
Brown trout: 0.12-0.45 pg/g WW trout:<0.01-0.16 pg/gWw
Common carp: 0.069-0.503 pg/g WW carp: 0.02-0.65 pg/gWW
Suckers’: 0.020-0.333 png/g WW sucker:0.02-0.09ug/g WW
Channel catfish: 0.13-0.29 pg/g WW catfish:0.30-0.2 pg/g WW
Concern in whole body fish*™:0.5 pg/g WW 1 carp sample>0.5 pg/g WW
Bird Diet Protection of sensitive birds®: 0.1 ug/g WW 22% fish > 0.1ug/g WW

Sites/River Reaches of Concern

Plants, invertebrates and most fish were below thesholds of concern for mercury or within
the ambient ranges reported from other reference areas. Twenty-two samples of fish
(mostly from upstream reaches) exceeded the protective concentration in the diets of
sensitive species of birds. Piscivorus birds that feed in upstream reaches could be at risk
for mercury toxicity.

* Eisler 1987; ° Huckabee et al. 1979; © Jenkins 1980; ¢ Stafford and Haines 1997; ¢ Richens
and Risser, Jr. 1975, Walter et al. 1973;8 USDOI 1998; " Environment Ontario 1984.
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Selenium

Data Comparisons

The highest concentrations of selenium in biota collected from the San Juan River mainstem
(18 pg/g DW) were found in invertebrate samples collected from River Reach 8, below
Navajo Dam. The highest inventoried concentrations of selenium in plants (20 png/g DW\),
invertebrates (32.5 pg/g DW), amphibians (52 pg/g DW), and whole fish (41.7 ng/g DW)
collected in the San Juan River Basin, including off-channel habitats (e.g., irrigation drains,
ponds), were reported by Blanchard et al. (1990) and Thomas et al. (1997). Selenium
concentrations for each sample analyzed in the Synoptic Study are reported in Appendix A.
The number of samples, geometric mean, and range of selenium concentrations are
summarized by river reach, sample type, and species in Appendix E. The geometric mean
selenium concentrations for each sample type and fish species are evaluated by river reach in
Table 15. Selenium concentrations in endangered fish tissues are reported in Table 16.
Findings regarding selenium including data comparisons and a hazard assessment are
summarized in Table 17.

Selenium concentrations in aquatic plants ranged from <0.2 to 4.4 pg/g DW. Selenium
concentrations in aquatic plants (= 1 pg/g DW) were not significantly different by river reach
designation (Table 15). Using the Regional Comparison Method, five aquatic plant samples
were identified as having elevated selenium concentrations (Figure 16), and were collected
from upstream of the confluence of San Juan’s confluence with the Animas River. Saiki
(1985, 1987), Maier and Knight (1994), and the USDOI (1998) reported background
selenium concentrations in aquatic plants of less than 1.5 pg/g DW. Twenty-one per cent
(12/58) of all plant samples from the San Juan River mainstem were above the 1.5 pg/g DW
background concentration; over half these samples (7/12) were collected from River Reach 8.

Selenium concentrations in aquatic invertebrates ranged from <0.4 to 18.0 pg/g DW.
Selenium concentrations in invertebrate samples (#3.3 pg/g DW) were not significantly
different by river reach designation (Table 15). Using the Regional Comparison Method, four
invertebrate samples were identified as having regionally elevated selenium concentrations
(Figure 16). Three of these invertebrates were collected from River Reach 8 and one sample
was collected from the Navajo Reservoir.

Maier and Knight (1994) reported a range of background selenium concentrations from 0.5 to
2.0 ug/g DW in invertebrates. Eighty-one per cent (70/86) of invertebrates collected from the
San Juan River were above the Maier and Knight (1994) upper background concentration.
The USDOI (1998) reported background selenium concentrations in invertebrates ranging
from 0.4 to 4.5 pg/g DW. Thirty-four per cent (29/86) of invertebrates collected from the
San Juan River were above the USDOI (1998) upper background concentration. Of these, 25
samples were collected from River Reach 7 and River Reach 8, while three samples were
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collected from River Reach 6 and one sample was collected from the Mancos River
confluence.

Selenium concentrations varied widely in: trouts (0.6-15.1 ng/g DW); dace (2.1-11.0 ng/g
DW); catfish (1.2-10.3 pg/g DW); carp (1.3-6.8 ng/g DW); suckers (0.1-5.4 ng/g DW); and
the remaining “small fish” samples (0.2-14.3 pg/g DW). Without regard to the site of fish
collection, significant differences were found between the selenium concentrations of each
fish species (Table 15) or group (i.e., trouts included rainbow and brown trout, “small fish”
included different species). Selenium concentrations in dace were significantly higher than
those in all other fish species (Figure 19). Selenium concentrations in trouts were
significantly higher than those in catfish, carp, or sucker species. Selenium concentrations
were significantly lower in sucker species than found in trouts, dace, and other small fish
samples. Schematically, selenium accumulation in fish was generally: Patterns of Selenium
Accumulation in San Juan River Fish dace> small fish, trouts> common carp > catfish,
bluehead sucker, flannelmouth sucker.

Species selection is critical in the long-term monitoring and interpretation of selenium
contamination. Selection of sucker species for monitoring selenium contamination of the San
Juan River fishery could result in an underestimation of potential risk. The ability to detect
long term trends would also be difficult using a species with a narrow and low range of
selenium accumulation. Species composition by river reach affected the ability to determine
site-specific trends. Without regard to species, selenium concentrations were significantly
higher in fish collected from River Reach 7 and River Reach 8 compared to those in fish
from River Reach 6 (Table 15). This could be attributable to the abundance of small fish,
dace, and trouts in the upstream collections compared with collections downstream.
Selenium concentrations in flannelmouth suckers, bluechead suckers, and small fish, however,
were not significantly different by river reach.

Thirty-one whole body fish samples were considered regionally elevated (using the RCM).
Species of fish previously identified (small fish, dace, and trouts) comprised the majority of
fish species that were considered regionally elevated; eleven were small fish, eight were dace
species, seven were rainbow trout, and four were brown trout. (The remaining sample was
composed of channel catfish collected near Mexican Hat, Utah). Most regionally elevated
samples were collected from the upper reaches of the river, although small fish and dace were
also collected from most river reaches, particularly at the mouths of tributaries.

Seasonal variations in selenium concentrations were evident in carp, the only fish species
sampled sufficiently during different seasons. Common carp had significantly lower
selenium concentrations when collected in the summer than those in carp collected in the
spring, fall, or winter (Figure 20). This trend could be attributable to seasonal habitat
preferences, the productivity of the habitat, irrigation return, growth rates, spawning
condition, or other dietary preferences of common carp in the summer compared with other
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seasons. Zooplankton and fresh algal growth might become more abundant in the summer
and be a preferred diet item by carp. In the spring, fall, and winter, carp may feed more on
detritus and such dietary changes, in addition to other physiological variables, which could be
reflected in selenium body burdens.

Selenium concentrations in whole body fish collected from the San Juan River ranged from
0.1 to 15.1 pg/g DW. Concentrations in whole body razorback sucker introduced and later
collected from the San Juan River ranged from 3.8 to 4.3 ug Se/g DW. Concentrations in
whole body fish from uncontaminated conditions are often below 2 pug Se/g DW (Hodson et
al.1980, Hilton et al. 1980, Hodson and Hilton 1983, Schultz and Hermanutz 1990, Cleveland
et al.1993, Hamilton et al.1998, USDOI 1998) and were 1.2 ng/g DW in razorback sucker
from uncontaminated laboratory conditions (Hamilton et al. 2000).

Four hundred and seven whole body fish (67%) and the razorback suckers collected from the
San Juan River exceed the 2 pg/g DW background concentration. The 85" percentile values
(2.5 ng/g DW) for fish sampled nationwide also exceeded the 2 ug/g DW background
concentration and those samples were often sampled from the Colorado River Basin.
Clearly, the majority of fish from the San Juan River contain elevated selenium
concentrations.

Razorback Sucker/Colorado Pikeminnow Tissues

The results of selenium analyses on endangered fish tissues collected from River Reach 2 to
River Reach 6 are provided in Table 2. Of the data available, no spatial trends were found
using razorback sucker or the Colorado pikeminnow muscle plug selenium concentrations.
Selenium concentrations in razorback sucker muscle plugs collected prior to the introduction
of these fish to the San Juan River in 1994 ranged from 2.9 to 4.8 ng/g DW (Table 2).
Selenium concentrations ranged from 1.1 to 11 pg/g DW in razorback sucker muscle plugs
collected after recapture of cohorts in 1995. However, there were no statistically significant
differences in the accumulation of selenium concentrations in muscle plugs of cohort
razorback suckers before and after exposure to the San Juan River environment. The
geometric mean selenium concentration in razorback muscle tissue was 3.23 pg/g DW prior
to San Juan River introduction and was 3.94 pg/g DW after their introduction.

Given the variability of selenium accumulation in muscle plugs (standard deviation =1.6 pug/g
DW) and the number of samples available for analyses before (n=5) and after San Juan River
exposure (n= 25), only a 2 pg/g DW difference in mean selenium concentrations could have
been detected as significant. Nearly 500 samples would be necessary to determine if'a 0.7
png/g DW difference in mean selenium concentrations found before and after introduction into
the San Juan River would have been significantly different.
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Table 15. Geometric Mean of Selenium Concentrations (ug/g, Dry Weight) in Submergent Plants, Invertebrates, and Fish
from River Reach 1 Through River Reach 8§ of the San Juan River (See Figure 1).

River Reach All
Sample Type Reach 1 Reach2 Reach3 Reach4  Reach 5 Reach 6 Reach 7 Reach 8 Reaches
Submergent Plants 0.92 0.86 1.04 0.70 0.78 0.58 1.06 0.86
Invertebrates 2.87 3.02 2.48 3.40 2.47 3.44 3.88 3.35 3.26
Whole Body Fish 3.06 2.64 2.71 3.05 2.20 2.13 2.81 G0 3.27 @ 2.60

Fish Species
Bluehead Sucker (BH) 2.09 1.87 1.66 1.51 2.15 1.82
Brown Trout (BT) ssprccemrr 0- 71 ssccpu®.58  4.88
Common Carp (CC) 2.68 3.93 wBHCEFM 3-89 wagy2.54 sspr.pm 3-46 2.06 2.95
Channel Catfish (CF) 2.28 4.65 2.27 2.06 2.25
Flannelmouth Sucker (FM)  2.87 0.78 1.84 2.57 1.96 wepy 1.84 2.58 2.04 2.12
Rainbow Trout (RT) wprcepm 475 wccpn3-40  3.62
Small Fish (SF) 3.37 5.67 3.27 4.72 #*BH,CEFM 4.26 **BH,CCCF,IM 4.46 **BHCC,FM,RT 6.12 4.02 443
6.75 5.76 6.62

Speckled Dace (SD) 6.30 "M *BHLBTCC.CEFMRT  **BH.CC,EM.RT 6.14

e Samples from this river reach had significantly (p<0.05) greater selenium concentrations than found in samples from the river
reach indicated by superscript; identified using dry weight, natural log transformed concentrations without regard to species
differences.

** Fish species (identified by species code on left) in that river reach had significantly (p<0.05) greater selenium concentrations
than found in other fish species indicated by subscript in that river reach; identified using dry weight, natural log transformed
concentrations.
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Lemly (1993, 1996) reported that the most precise way to assess selenium risks to fish is to
measure selenium in gravid ovaries. Selenium concentrations were not measured in ovaries
from the species of interest, razorback sucker and Colorado pikeminnow, but they were
measured in flannelmouth sucker ovaries from River Reach 6 and ranged from 3.5 to 5.5
ng/g DW. For flannelmouth sucker, the geometric mean selenium concentration in ovaries
was four times higher than in muscle tissues (Table 16). If selenium concentrations were 2 to
5 times higher in egg tissues than in muscle concentrations for the Colorado pikeminnow, as
suggested by Buhl and Hamilton (1998), then egg/larvae concentrations in Colorado
pikeminnow would range from 6.5 to 16.3 pg/g. However, the selenium concentrations in
ovaries of razorback sucker of the Green River reported by Hamilton and Waddell (1994)
were 57% less than those in muscle tissues (Table 16). If this 57% factor was applied to San
Juan River razorback sucker muscle plug selenium concentrations, then the geometric mean
selenium concentration in their ovaries would be expected to be 2.2 pg/g DW (Table 16). If
selenium concentrations in flannelmouth sucker eggs and muscle tissue in the San Juan River
were assumed to parallel the selenium concentrations in razorback sucker eggs and muscle
tissues, then the geometric mean selenium concentration would be expected to be 16.3 ng/g
DW (Table 16). If selenium concentrations in flannelmouth sucker eggs and their whole
body in the San Juan River were assumed to parallel the selenium concentrations in
razorback sucker ovaries and their whole body, then the geometric mean selenium
concentration in razorback sucker ovaries was expected to be 7.4 pg/g DW (Table 2).

Table 16. Whole Body, Muscle, and Egg Selenium Concentrations (ng/g DW)
in Razorback Sucker, Colorado Pikeminnow, and Flannelmouth Suckers
Collected from the Green River and the San Juan River.

WHOLE BODY MUSCLE EGGS

SPECIES (COMMON NAME)
N*? GMEAN" N GMEAN N GMEAN

SAN JUAN RIVER, UTAH AND NEW MEXICO

Razorback Suckers collected from 3 3.97 25 3.94 [2.2/7.4
River Reach 2 through River Reach 6 /16.47°
Flannelmouth suckers from Reach 6 11 2.50 6 1.11 15 4.63
Colorado pikeminnows collected from 4 3.23

River Reach 3 and River Reach 4
GREEN RIVER, UTAH
Razorback suckers from “Razorback Bar” [10.17° 3 9.99¢ 3 5.69¢

N = number of samples

"GMEAN = geometric mean concentration, pg/g Dry Weight

“values in brackets were estimated using egg-to-muscle or muscle-to-whole body ratios (see text)
¢ Hamilton and Waddell 1994, Waddell and May 1995

-49-



Source Identification

Sources of selenium, both anthropogenic and natural, in the San Juan River, have been
reported by O’Brien (1987), Blanchard et al. (1993), and Thomas et al. (1998). Thomas et al.
(1998) evaluated five factors affecting selenium dynamics in the San Juan River, including
bioaccumulation, soil-leaching, evapoconcentration, atmospheric deposition, and point-
source contamination. Thomas et al. (1998) concluded that the variability of selenium in
water, sediment, and biota was attributable to the underlying geology of the sites studied.
Plants, invertebrates, and fish that were collected from sites receiving seepage or leachate
from Cretaceous-Age soils had accumulated significantly higher concentrations of selenium
than did samples which were underlain by non-Cretaceous-Age soils. Keller-Bliesner
Engineering (1991, 1999) also reported that the leaching of Cretaceous-Age soils contributed
selenium-rich groundwater to the San Juan River.

The San Juan River is a dynamic system and the underlying alluvial substrate was deposited
recently, in the Quaternary Era, while portions of the surrounding uplands were deposited
during the Cretaceous Era and are selenium-rich (Thomas et al. 1998). Snowmelt from
tributaries originating in southwestern Colorado comprised the majority of source water for
the San Juan River and given its steep slope (Holden 1999), this snowmelt provides an
abundant dilution capacity for selenium-rich tributary waters downstream. Selenium
concentrations in river water were generally low (<1 pg/L) within the mainstem of the San
Juan River (Thomas et al. 1998). Aquatic systems where water concentrations are <I pug/L
were generally considered to pose little risks to aquatic fish and wildlife (Peterson and
Nebeker 1992). However, ponds, seeps, tributaries and irrigation drains in the downstream
river reaches contain selenium concentrations in water from <I to 12 pg/L with concordant
increased selenium burdens in the resident biota from these habitats, although underlying soil
was the primary factor for the relative differences (Thomas et al. 1998). Fish or wildlife that
utilize resident mainstem prey exclusively would likely have reduced selenium exposure
compared to those animals that utilize the off-channel habitats extensively (e.g., backwaters,
tributary mouths, irrigation drains, and ponds on Cretaceous Age soils), where elevated
selenium accumulation was prevalent. Therefore, fish utilizing these habitats would have
increased selenium exposure, body burdens, and potentially increased incidence of selenium-
associated health risks.

Hazard Assessment

The USDOI (1998) reported that growth was reduced in algae with concentrations as high as
4.0 ng/g DW. One plant sample collected below the Navajo Dam in River Reach 7 (River
Mile 196) contained a selenium concentration (4.4 pg/g DW) above this sublethal threshold.
The USDOI (1998) reported that sublethal effects to invertebrates with whole body selenium
concentrations ranged from 2.5 to 15 pg/g DW. Thirty-nine invertebrate samples exceeded
the lower potential toxic effects range (2.5 ng/g DW), while only one invertebrate sample
exceeded the upper potential toxic effects range (15 pg/g DW). Allert et al. (1999), however,
reported that invertebrate composition and density varied by river reach, but attributed
substrate as the primary factor affecting the integrity of the invertebrate community.
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Selenium concentrations in whole body fish above 4 pg/g DW have been associated with
adverse effects such as mortality, reduced growth, and reproductive failure (Hilton et al.
1980, Hodson and Hilton 1983, Ogle and Knight 1989, Cleveland et al. 1993, Lemly 1996,
Hamilton et al. 1998, USDOI 1998). One hundred and eighteen fish samples (19%) collected
from the San Juan River mainstem exceeded the 4 png/g DW toxicity threshold. Seventy-six
percent of these fish were collected between River Reach 6 upstream to River Reach 8; 40%
were trouts and 41% were small fish or dace. One razorback sucker (of three sampled) was
above this threshold.

Selenium concentrations ranging from 7 to 13 ug/g DW in egg tissues of sensitive species of
fish may result in hatching/reproductive failure (USDOI 1998). Selenium concentrations
greater than 13 pg/g DW in egg tissues could result in larval deformities (teratogenesis) in
sensitive fish species (USDOI 1998). Selenium concentrations in flannelmouth sucker
ovaries collected from River Reach 6 did not exceed either the reproductive impairment or
teratogenesis thresholds. Using a number of assumptions (emphasizing the need for
empirical data), if the geometric mean selenium concentration in razorback sucker egg tissues
was 2.2 pg/g DW, then there would likely be no reproductive failure; 7.4 pg/g DW, then
there would be some likelihood of reproductive failure; and 16.3 pg/g DW would likely
result in severe reproductive failure as well as a low to moderate incidence of larval
deformity. One razorback sucker muscle plug sample, collected near Four Corners, New
Mexico (11 pg/g DW), was within the selenium concentration range (10- 20 pug/g DW)
associated with teratogenesis to sensitive species of fish (Lemly 1996, USDOI 1998).

If selenium concentrations in the eggs of Colorado pikeminnow were four times the
concentrations in muscle tissues (2.9 to 3.9 ug/g DW) as reported by Buhl and Hamilton
(1998), then reproductive impairment and larval deformity would be likely (assuming that the
razorback sucker or pikeminnow are as sensitive to selenium as other sensitive species, such
as bluegill or perch [Gillespie et al. 1988, USDOI 1998]). If the ratio for selenium
accumulation from diet to reproductive tissue were one-to-one as Buhl and Hamilton (1998)
have suggested, then selenium concentrations in pikeminnow reproductive tissue would be
expected to be as high as those found in its potential prey. If their prey consisted of small
fish (0.2-14.3 pg/g DW) there would likely be reproductive impairment, or if their prey
consisted of sucker species from the mainstem (0.1-5.4 ng/g DW) the likelihood of
reproductive impairment would be low. Empirical data on the selenium concentrations in the
reproductive tissues of the endangered fish and the threshold of toxicity are clearly needed for
the understanding and management of the risk to these species.

Colorado pikeminnow may also be influenced by elevated body burdens of selenium found in
their diet. Osmundson et al. (in press) reported that fathead minnows, red shiners, and sand
shiners were the primary dietary items of adult Colorado pikeminnow in the upper Colorado
River. Of these fish species, only fathead minnows and red shiners were collected and
analyzed from the San Juan River. In backwater habitats, red shiners have been shown to be
sympatric with Colorado pikeminnow (Tyus 1991). Therefore, small fish, speckled dace, and
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especially red shiners should be considered as potential dietary items for Colorado
pikeminnow in a risk assessment until studies determine the composition of prey taken by the
pikeminnow in the San Juan River. All of these fish species were found to exceed the
selenium dietary criterion (3.0 pg/g), proposed by Lemly (1993) to protect sensitive species
of fish (and birds).

Dietary exposure to selenium was considered the primary mechanism of selenium
accumulation and toxicity (Hamilton et al. 1990, Lemly 1996, Hamilton and Buhl 1995,
1997). McAda and Wydowski (1980) and Bestgen (1990) suggest that the diet of razorback
sucker was composed primarily of “ooze,” (i.e., detritus) and insect larvae, such as found in
low-velocity habitats of the San Juan River. Potential dietary items of razorback sucker, such
as invertebrates found at the mouths of tributaries and in irrigation drains, could likely pose
some chronic reproductive risks and/or larval toxicity. Invertebrates sampled from all
reaches exceed the dietary threshold (2.3 pug Se/g) proposed by Hamilton et al. (1996) for
toxicity to larval razorback sucker. If copper and selenium were synergistically or additively
toxic in the diet as found with water (Hamilton and Buhl 1995), then high concentrations of
both selenium and copper in the diet may pose even an increased risk to razorback sucker.
Therefore, some reproductive health risks are likely posed to razorback suckers, especially as
they reside and feed extensively in areas of irrigation return and at the mouths of tributaries.

Lemly (1996a, 1996b) and the USDOI (1998) reported selenium concentrations in the bird
diets greater than 3 pg/g DW are above the threshold of toxicity for sensitive species of birds,
and concentrations above 50 pg/g DW were catastrophic. Two hundred and twenty-six
samples of fish (37%), 51 invertebrate samples (59%), and two plant samples (4%) had
selenium concentrations above the 3 pg/g DW toxicity threshold for bird diets.

-52-



Table 17. Comparison of San Juan River Selenium Concentrations (pug/g Dry Weight
[DW]) in Plants, Invertebrates, and Fish with Ambient Concentrations and
Thresholds of Concern.

Sample Type

Aquatic Plants

Invertebrates

Whole Body Fish

Muscle Tissues

Endangered Fish
Ovaries

Razorback Sucker
Diet

C. pikeminnow
and other Fish Diet

Bird Diet

Data Comparisons and Hazard Assessment

Ambient/Threshold Concentrations

Ambient background': <2 pg/g
Sublethal effects®: > 4.0 pg/g

Ambient background': <2 pg/g
Range, sublethal effects’ 2.5-15 pg/g

Ambient background®: <2 pg/g
Toxicity threshold®: >4 ug/g
Teratogenesis range®: 10-20 pg/g

Reproductive failure™: 7 - 9 pg/g
Lowest human health advisories™ 8 pg/g

Reproductive impairment: 7-13 ug/g
Deformities®: > 10 pg/g

Toxicity threshold razorback sucker’: 2.3
ne/e

Fish dietary criterion®: 3.0 pg/g

Toxicity in sensitive species”:> 3.0 pug/g

Sites/River Reaches of Concern

San Juan River Results

Range:<0.08-4.4 ng/g

Range:<0.1-18.0 pg/g

Range: 0.1-15.1 pg/g
67% fish >2 ug/g
19% fish >4 ng/g
2% fish >10 pg/g

Razorback: 1.1-11 ug/g
Pikeminnow: 2.9-39 ug/g
Flannelmouth: <0.1-3 pg/g

No Data Available

periphyton: <0.2-4.4 ng/g
invertebrates :<0.4-18 pug/g

suckers: 0.1-5.4 pg/g
small fish: 0.2-14.3 pg/g

37% fish >3.0 pg/g
59% inverts>3.0ug/g
3% plants >3.0 pg/g

Selenium concentrations were clearly elevated in all biota above ambient background
concentrations. One plant sample, 45% of invertebrate samples, and 76% of fish samples
(including one razorback sucker) had selenium concentrations above thresholds of concern. The
majority of fish above these thresholds were smaller species (e.g., dace, minnows) and trouts from
upstream river reaches. Robust methods to quantify and detect selenium toxicity involve the
chemical analyses of egg/ovaries in conjunction with laboratory toxicity tests were not completed
for endangered fish, or habitats of concern were insufficiently sampled (backwater habitats).
Given selenium concentrations in other tissues or in diets, reproductive failure was expected to
occur with a low-to-moderate occurrence.

"Maier & Knight 1994; "USDOI 1998,°Hamilton et al. 1998; ‘Lemly 1993, 1996a, 1996b,’LemlySmith 1987
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Zinc

Data Comparisons

Zinc concentrations in biota ranged between 3.9 in plants and 421 pg/g DW in carp
(Appendix A). The number of samples, geometric mean, and range of zinc concentrations
are summarized by river reach, sample type, and fish species in Appendix E. The geometric
mean zinc concentrations in submergent plants, invertebrates, and fish species are evaluated
by river reach in Table 18. Summary findings regarding arsenic including data comparisons
and a hazard assessment are found in Table 19.

Zinc concentrations in aquatic plants ranged between 3.9 and 402 pg/g DW. Concentrations
of zinc in aquatic plants increased significantly below River Reach 7. Three aquatic plant
samples were considered regionally elevated (i.e., they exceeded the calculated 95™ percentile
RCM value for zinc; Figure 21). These samples were collected from below the confluence of
the Animas River and from backwaters in River Reach 6. These backwaters received
irrigation return flows indicating that zinc concentrations may also have been enriched by
way of soil leachate. The USDOI (1998) reported a toxicity threshold of 300 ug/g DW that
was exceeded by one periphyton sample collected below the confluence of the Animas River.

Concentrations of zinc in invertebrates ranged from 12 pg/g to 247 ng/g DW with the highest
concentrations from River Reach 5 and River Reach 6 (downstream of the Animas River
confluence). Four invertebrate samples were considered regionally elevated using the RCM.
The invertebrates collected below the confluence with the Animas River contained the
highest concentration (247 ng/g DW). Invertebrate samples were collected from River Reach
5, and from a backwater that received irrigation return flows in River Reach 6. Invertebrates
from the San Juan River were within ambient zinc ranges reported by Eisler (1993).

Zinc concentrations in whole body fish ranged between 29.0 and 421 pg/g DW. The
geometric mean concentrations of zinc in fish species were: common carp, 183.7 ug/g DW;
small fish, 133.8 pg/g DW; flannelmouth suckers, 50.3 pg/g DW; and rainbow trout, 81.4
ng/g DW. Carp, small fish, and speckled dace had significantly higher concentrations of zinc
than found in flannelmouth suckers and generally higher than found in bluehead suckers
(Table 18). In the upper reaches, rainbow trout also accumulated significantly higher
concentrations of zinc than in flannelmouth suckers. Higher concentrations of zinc in carp
have been attributed to the accumulation of zinc in the scales of carp as well as species
specific zinc requirements (Scmitt and Brumbagh 1990), which could explain the elevated
zinc found in small fish samples and trout compared to those in flannelmouth suckers.
Habitat and dietary preferences of trout or small fishes may also play a role in zinc
accumulation in tissues compared with sucker species. No correlation was found with size.

Using the Regional Comparison Method, 15 whole body common carp samples were
considered regionally elevated. The majority (8/15) were collected from River Reach 5 and
River Reach 6 below the Animas River confluence, while the other samples were collected
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upstream of the Animas River or from the Lake Powell near Piute Farms, Utah. Zinc
concentrations in sucker species (10-42 pg/g DW), trout species (16-37 ug/g DW), small fish
(19-72 pg/g DW), and channel catfish (10-56 pg/g DW), (but not carp [15-290 pg/g DW))
were within the range reported by Eisler (1993) as background (98-122 pg/g DW) for fish
from Nova Scotia. Fish from the San Juan River (10-290 ug/g WW) were above the 85"
percentile value (46.3 ug/g WW) reported by Schmitt and Brumbagh (1990) in fish sampled
nationwide (even with carp removed from the data analysis).

Irrigation in River Reach 3 through River Reach 6, and the activities of Farmington, New
Mexico, could contribute zinc into the San Juan River environment, but the contribution of
the Animas River may also have affected zinc accumulation rates in biota of these river
reaches. Concentrations of zinc in water, sediment, and whole body fish from the Animas
River and downstream were greater than those sampled in the San Juan River upstream of its
confluence with the Animas River. Mean zinc concentrations in sediment from the San Juan
River were 57.5 pg/g DW (n=13), while zinc concentrations in Animas River sediment were
415 pg/g DW (n=12) (USGS 1994, 1995, 1996, 1997; Abell 1994b). Ambient waterborne
zinc in the San Juan River were 0.03 ng/L (n=13), while zinc concentrations in the Animas
River were 0.10 pg/L (n=32) (Abell 1994b). Flannelmouth suckers collected from the San
Juan River above the Animas River confluence (River Reach 7) had geometric mean zinc
concentrations of 46.9 ug/g DW. Flannelmouth suckers collected from the Animas River
confluence, and directly below, had a mean zinc concentration of 77.63 pg/g DW (n=8).
Generally, concentrations of zinc in water, sediment, plants, invertebrates, and fish collected
downstream or from the Animas River were elevated compared to zinc concentrations in
water, sediment, and biota collected in the San Juan River upstream of the Animas River
confluence. The Animas River seemed to contribute a zinc load to the San Juan River.
However, this reach of the San Juan River also received waste waters, storm runoff, and
irrigation return discharges too.

Hazard Assessment

The USDOI (1998) also reported a Level of Concern for zinc concentrations in plants that
ranged from 150 to 300 png/g DW. Two periphyton samples collected from irrigation drains
in River Reach 6 and a periphyton sample collected below the confluence of the Animas
River had concentrations of zinc within this range. The accumulation of zinc in these
selected species of fish seemed to be related to scale accumulation, in the case of carp, or, in
the case of the smaller fish, related to their physiology, habitat or dietary preferences. The
USDOI (1998) did not report whole body zinc concentrations that would cause toxicity to
invertebrates or fish. Zinc concentrations were within the nutritional range (150-200 pg/g
DW ) recommended for channel catfish rearing reported by Eisler (1997). Eisler (1993, 1997)
reported that stunting could occur to ducklings that consumed a zinc-rich diet (>178 pg/g
DW). High concentrations were found often in San Juan River carp samples and
invertebrates collected downstream of the Animas River confluence.
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Table 18. Geometric Mean of Zinc Concentrations (ug/g, Dry Weight) in Submergent Plants, Invertebrates, and Fish from
River Reach 1 Through River Reach 8 of the San Juan River (See Figure 1).

River Reach All
Sample Type Reach1 Reach2 Reach3 Reach4 Reach5 Reach 6 Reach 7 Reach 8 Reaches

Submergent Plants 42.0 63.7 % 65.3 83.3®" 146.3 9% 40.8 22.4 41.9
Invertebrates 120.4 94.7 122.5 102.4 168.9®" 153.7 ®* 86.7 59.7 90.8
Whole Body Fish 94.9 83.3 94.6 92.5 79.7 69.9 87.2 92.7 O 84.4
Fish Species
Bluehead Sucker (BH) 53.6 71.2 45.8 48.4 56.0 50.9
Brown Trout (BT) e 91.8 erpm 83.6 84.2
Common Carp (CC) CFPMSF wepit.crpm 159.9 wpircrim 197-5 wpiprn 19355 corsnrsr 2638 wsprpmer 146.1 183.7
Channel Catfish (CF) 96.6 84.9 55.3 o 66.1 73.4
Flannelmouth Sucker (FM) 62.0 56.7 63.9 57.0 44.3 48.0 46.9 41.7 50.3
Rainbow Trout (RT) g 160.8 wpp 81.5 81.4
Small Fish (SF) e 1125 weprrn 13025 wopicrpm 1339 wepn 1615 wepcrpm 135.7 woppprm 172.6 wopppn 108.5 wxpn 112.0 133.8
Speckled Dace (SD) o, crFM 183.0  wupy 187.7 gy 134.6 164.1

* Samples from this river reach had significantly (p<0.05) greater zinc concentrations than found in samples from the river reach

indicated by superscript; identified using dry weight, natural log transformed concentrations without regard to species
differences.

** Fish species (identified by species code on left) in that river reach had significantly (p<0.05) greater zinc concentrations than
found in other fish species indicated by subscript in that river reach; identified using dry weight, natural log transformed
concentrations.
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Figura 21. Plot of Jinc concentrations in Aquatic Plants.
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Table 19. Comparison of San Juan River Zinc Concentrations ( ug/g Dry Weight [DW]
or Wet Weight [WW]) in Plants, Invertebrates, and Fish with Ambient
Concentrations and Thresholds of Concern.

Data Comparisons and Hazard Assessment

Sample Type Ambient/Background Concentrations San Juan River Results
Aquatic Plants ~ No adverse effects threshold**:150 ug/g DW Range: 3.9 - 402 pug/g DW
Level of Concern range®: 150-300 ug/g DW 3 samples>300 pg/g DW
Invertebrates Ambient ranges”: 104-506 ng/g DW Invertebrates:12-247 pug/g DW
Whole Fish Ambient range®: 98-122 ug/g DW Fish (no carp):10-72ug/g WW
NCBP range‘: 34-46 pg/g WW Carp range:23-91pg/g WW
Bird Diet Toxicity threshold**: > 178 ug/g DW exceeded threshold:
8% of plants,
11% of invertebrates,
12% of fish

Sites/River Reaches of Concern

Zinc concentrations in plants, invertebrates, and whole body fish from River Reach 5 and
River Reach 6 were generally higher than in biota from other river reaches. Species was
the primary factor in zinc accumulation in fish. Carp and small fish had higher zinc
concentrations than in other species of fish. The Animas River was a source of zinc to the
San Juan River. Zinc concentrations were elevated and could contribute to stunting in
sensitive species of birds.

* Eisler 1997;° USDOI 1998; © Eisler 1993; ¢ Schmitt and Brumbagh 1990.
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CONCLUSIONS

In 1991, the San Juan River Recovery Implementation Program (SJRIP) was initiated in order
to recover endangered fish species in the San Juan River while accommodating water
development. Studies of the San Juan River have identified contaminants of concern to be
arsenic, copper, selenium, zinc, and PAHs. This study synthesized and evaluated
environmental contaminant data collected on the San Juan River mainstem from 1990 to
1996. Data were evaluated to examine the effects of flows on contaminant residues in biota,
to determine potential contaminant impacts to endangered fishes, and to evaluate contaminant
trends in biota collected. Environmental contaminant data were collected in plants,
invertebrates, and fish to examine the potential effects of contaminants on the recovery of
endangered species, to identify areas of concern and their sources, and to guide the
development of a long-term contaminant monitoring regime. Specifically, this study:

1) Analyzed environmental contaminant data for trends, contaminant sources, and assessed
the potential hazards for the elements aluminum, arsenic, copper, mercury, selenium, and
zinc. Polycyclic aromatic hydrocarbons, another potential contaminant, were discussed
elsewhere (Wilson et al. 1995, Thomas et al. 1998, Wirth 1999);

2) Evaluated the relationship between environmental contaminant concentrations in aquatic
plants, invertebrates, and whole body fish with flow regimes of the San Juan River
mainstem and found no consistent correlations.

3) Assessed potential reproductive risks to Colorado pikeminnow and razorback sucker and
identified contaminants (copper, selenium), prey items (invertebrates, small fish), and
habitats (tributary mouths, irrigation drains) where environmental contaminants would
pose concerns to these fishes’ recovery. Tissues where selenium is toxic (ovaries) were
not collected and definitive thresholds of concern for these fishes were not available. A
risk assessment was performed on the data available that indicated reproductive failure
could occur at a low-to-moderate occurrence. At least one razorback sample (of three
sampled) was expected to produce deformed larvae or experience reproductive failure.

Unfortunately, sampling of backwater habitats was not extensive, even though these areas
were important staging and feeding grounds for razorback sucker and Colorado pikeminnow.
This oversight also limited the ability of this study to quantify the potential hazards to
endangered fishes. To quantify the toxicity of selenium and copper in the diet and preferred
habitats of the San Juan River fishes, additional information would be needed regarding the
concentrations in their ovaries, diets, and sufficient data to identify concentrations in muscle
plugs (a nonlethal sampling method) that are related to any adverse reproductive effects.

Aluminum accumulation in biota seemed to be associated with sediment geochemistry. Biota
collected from River Reach 8, a cooler, less turbid stream reach downstream of Navajo Dam
contained less aluminum than in biota from downstream, more turbid river reaches. Animals

-59-



closely associated with sediment, including algae, aquatic worms, and benthic fish species
had aluminum concentrations considered regionally elevated. If aluminum concentrations
were bioavailable, or if the environment becomes more acidic, and calcium or phosphorus
were unavailable, then herbivorous and omnivorous birds might experience adverse effects
such as reduced growth and altered metabolism.

Elevated arsenic concentrations were found in most submergent plants and in five percent of
the fish analyzed. Arsenic concentrations in plants exceeded concentrations considered
phytotoxic to other plant species and could occur. Arsenic was elevated in some invertebrate
and whole fish samples. No consistent pattern of arsenic accumulation was identified for any
river reach or site. Toxicity of arsenic often depends on its chemical form, route of exposure,
and species sensitivity, which were not evaluated in this study. Arsenic concentrations were
below the threshold of concern for duckling growth and other avian levels of concern.

Elevated copper in invertebrates may have augmented body burdens of copper in
insectivorous trouts collected from the upstream coldwater river reaches. With trouts
removed from the data, plants, invertebrates, and whole fish all show increased copper
concentrations as they were collected downstream. As copper concentrations increased in
invertebrates in the lower river reaches, insectivorous fish species, perhaps including the
resident razorback sucker, would also be exposed to elevated copper in their diet potentially
resulting in elevated body burdens or reduced growth and larval survival. Copper was not
likely to pose a health risk to waterfowl.

Selenium concentrations were clearly elevated in all biota above ambient background
concentrations. One plant sample, 45% of invertebrate samples, and 76% of fish samples
(including one razorback sucker) had selenium concentrations above thresholds of concem.
The majority of fish above these thresholds were smaller species (e.g., dace, minnows) and
trouts from upstream river reaches. Robust methods to quantify and detect selenium toxicity
involve the chemical analyses of egg/ovaries in conjunction with laboratory toxicity tests.
Laboratory tests were not completed (for endangered fish) and essential habitats were
insufficiently sampled to make conclusions necessary for a quantitative assessment. Given
selenium concentrations in other tissues or in diets, reproductive failure by these endangered
fish was expected to occur with a low-to-moderate occurrence.

Zinc concentrations in plants, invertebrates, and whole body fish from River Reach 5 and
River Reach 6 were generally higher than in biota from other river reaches. Species was the
primary factor in zinc accumulation in fish. Carp and small fish had higher zinc
concentrations than in other species of fish. The Animas River was indicated as a source of
zinc to the San Juan River. Zinc concentrations were elevated in biota and could contribute
to stunting in sensitive species of birds.
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RECOMMENDATIONS

1. Navajo Dam Operations for the Recovery and Conservation of San Juan River
Endangered Fish Need Not be Based on Concentrations of Contaminants in Biota

The findings of this study indicate that the concentrations of contaminants in biota inhabiting
the mainstem of the San Juan River were not consistently correlated with instream flow
discharges. Therefore, incorporating a contaminant-related component into the flow
recommendation for recovery of San Juan River endangered fish is not advised. However,
variations in off-<channel wetland quality that may affect exposure to larval and juvenile
endangered fish, ultraviolet light penetration, as well as contaminant uptake by plants, aquatic
invertebrates, and small fish may be indirectly linked to river dynamic processes, but were
not addressed by this study.

2. Develop “Safe-Level” Reference Diets for Colorado Pikeminnow and Razorback
Sucker

Research should be continued to determine the dietary threshold concentrations for selenium
and copper that were elevated in the food items that pose risks to the endangered fishes. A
factor for the conversion of concentrations of selenium in muscle plugs (a nonlethal
monitoring method) with concentrations in ovaries known to cause reproductive toxicity
should be determined. A long-term monitoring regime could then include the collection of
muscle plugs (and ultimately, other less invasive techniques) in order to identify concerns in
endangered fish.

Any long-term monitoring program must have clear data quality objectives specific to the
recovery of endangered fishes. Monitoring of copper, selenium, and PAHs at potential
spawning and staging sites of endangered fish should be considered and the study design
robust enough to determine significant changes in their environment. A long-term monitoring
program for endangered fishes in the San Juan River based upon surrogate species should be
mindful of species-specific patterns of contaminant accumulation. For example, while
flannelmouth suckers may be an excellent phylogenetic surrogate for razorback suckers, they
were not an adequate toxicological surrogate. Patterns of selenium accumulation in muscle
(and likely ovaries) between the two species would vary considerably even in similar
environments. The mechanisms of selenium uptake, accumulation, and likely effects between
the two species would be quite different. Direct, nonlethal measurement of contaminant
concentrations in endangered species was recommended in order to reduce species-to-species
uncertainty.
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Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mgL) in

Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

Appendix A.
Colorado, and Utah, 1990 - 1996.

RIVER
N'I?AEﬁl(?:IHXI/ | DENSTAII’;AI ZIZAETION COMMON NAME IVT(EFSCEI'EUNRTE

RIVER CODE

MILE
Reach 1 - Submerged Plants
2.0 473-2715 Vegetation
2.0 383 Vegetation
Reach 1 - Invertebrates
2.0 473-2716 Invertebrate 72.2
2.0 382 Invertebrate 63.7
Reach 1 - Whole Body Fish
0.0 491 Green Sunfish 74.4
0.0 460-2637 Green Sunfish 79.2
0.0 485 Striped Bass 74.9
0.0 494 Smallmouth Bass 75.2
0.0 492 common carp 77.0
0.0 493 channel caffish 73.1
0.0 486 Walleye 69.6
0.0 460-2633 Striped Bass 71.8
0.0 460-2638 Largemouth Bass 75.0
0.0 460-2636 channel catfish 80.0
0.0 460-2635 common carp 69.8
0.0 487 common carp 67.7
0.0 460-2634 Walleye 70.8
0.0 488 channel caffish 71.3
2.0 385 small fish 69.6
2.0 384 small fish 71.3
2.0 473-2717 small fish 77.0
2.0 473-2718 small fish 75.1
2.0 473-2719 flannelmouth sucker 74.3
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ALUMINUM

10500
18900

2600
2290

89
502
20
45
679
631

32
94
230
424
271
23
721
1960
725
1400
1920
1180

ARSENIC

3.20
8.34

1.10
0.22

0.10
1.70
0.21
0.10
0.10
0.10
0.30
1.30
1.70
1.00
1.80
0.76
1.80
0.10
0.10
0.10
0.40
0.50
0.60

BARIUM

215
176

105
a1

B ® © o

14

18
41
12
10

10
25
19
29
35
36

BERYLLIUM

0.42
0.82

0.05

0.05

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
1.51
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.96

BORON

165
135

T i =S

[

o B N ® W R P M A e

CADMIUM

0.556
0.275

0.367
0.126

0.169
0.527
0.058
0.012
0.046
0.051
0.006
0.008
0.017
0.086
0.383
0.460
0.008
0.086
0.127
0.051
0.308
0.117
0.129

CHROMIUM

12.6
13.6

5.3

1.6

4.0
35
2.4
18
15
2.1
1.8
31
4.4
6.8
4.5
1.9
35
2.0
3.7
18
3.8
4.7
4.9

COPPER

18.30
13.20

141.00
17.20

1.60
2.30
3.68
0.89
3.16
1.44
0.81
1.21
7.27
12.80
2.33
3.69
0.85
2.31
3.57
3.81
4.63
6.13
6.21

IRON

7160
10700

1400
1360

97
287
139

60
373
369

41

61

95
244
306
249

61
469
867
440
880

1140
1010



Appendix A.  Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER

REACH/ SAMPLE

MATRIX/ IDENTIFICATION
RIVER CODE
MILE

2.0 380

2.0 379

2.0 473-2720

2.0 381

Reach 2 - Submerged Plants
53.0 472-2708
Reach 2 - Invertebrates
53.0 378

53.0 472-2709
Reach 2 - Whole Body Fish

53.0 472-2710
53.0 377
53.0 472-2711
53.0 472-2713
53.0 376
53.0 472-2712
53.0 472-2714
53.0 374
53.0 375

Reach 3 - Submerged Plants

77.0 471-2701
77.0 371
93.0 470-2694
93.0 364

Reach 3 - Invertebrates

77.0 471-2702

COMMON NAME

flannelmouth sucker
flannelmouth sucker
common carp

channel caffish

Vegetation

Invertebrate

Invertebrate

small fish
small fish
small fish
bluehead sucker
channel caffish
flannelmouth sucker
channel caffish
flannelmouth sucker

flannelmouth sucker

Vegetation
Vegetation
Vegetation

Vegetation

Invertebrate

PERCENT
MOISTURE

775
68.4
73.9
69.3

59.5

70.3
72.9

79.6
71.9
67.3
71.0
74.1
73.1
75.9
77.3
73.5

77.2
72.9
78.5
67.6

70.8

ALUMINUM

1370
378
802
403

11900

2150
1470

735
678
1350
1850
794
762
238
1110
676

16700
28800

8600
23200

1390

ARSENIC

0.10
0.10
0.10
0.10

2.30

0.10
1.70

0.30
0.10
0.50
0.70
1.00
0.60
1.00
0.10
0.10

3.40
6.41
3.10
6.84

0.20

BARIUM

21

©o o

936

33
116

25
16
35
86
41
19

30
23

301
312
155
333

18

BERYLLIUM

0.05
0.05
0.62
0.05

0.75

0.05
0.05

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

0.61
1.47
0.33
1.19

0.05

BORON

W P

91

NI

[ T e S e e e N

135
51
66
46

CADMIUM

0.054
0.049
0.139
0.291

0.330

0.234
0.107

0.288
0.058
0.078
0.052
0.095
0.050
0.082
0.044
0.047

0.458
0.354
0.217
0.664

0.247

CHROMIUM

21
0.2
1.8
1.0

12.4

1.4
4.6

3.1
2.4
18.7
3.6
3.4
4.4
8.8
2.0
2.4

13.2
20.3

9.3
16.8

0.2

COPPER

4.20
3.07
5.17
3.67

20.70

15.30
110.00

3.55
2.92
2.43
3.31
1.69
3.13
5.79
4.24

2.51

24.10
25.00
12.40
19.90

12.80

IRON

784
221
554
275

13800

1410
766

436
363
868
1260
843
591
172
837
660

11400
16200

7210
14200

821
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Appendix A.

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER
REACH/ SAMPLE
MATRIX/ IDENTIFICATION
RIVER CODE
MILE
77.0 370
77.0 373
93.0 363
93.0 470-2695
100.0 469-2693

Reach 3 - Whole Body Fish

77.0 369
77.0 471-2706
77.0 368
77.0 471-2705
77.0 366
77.0 372
77.0 365
77.0 367
77.0 471-2707
77.0 471-2704
77.0 471-2703
92.0 SIWBF31
92.0 SIWBF33
92.0 SIWBF36
92.0 SIWBF34
92.0 SIWBF35
92.0 SIWBF32
93.0 361
93.0 359
93.0 360
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COMMON NAME

Invertebrate
Invertebrate
Invertebrate
Invertebrate

Invertebrate

small fish
bluehead sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
small fish
common carp
flannelmouth sucker
channel caffish
small fish
small fish
flannelmouth sucker
common carp
speckled dace
common carp
speckled dace
flannelmouth sucker
flannelmouth sucker
common carp

flannelmouth sucker

PERCENT
MOISTURE

63.6
68.8
67.9
64.3
64.1

70.8
68.6
72,9
75.5
711
72.0
74.6
77.3
67.3
67.2
77.2
69.4
70.6
68.7
70.8
63.0
71.0
68.5
73.1
711

ALUMINUM

2800
1820
2420
1410

666

618
794
447
1100
270
1450
236
1020
82
781
1180
309
427
981
1230
463
490
566
211
1030

ARSENIC

0.92
0.10
0.10
0.40
1.20

0.24
0.20
0.36
0.40
0.10
0.10
0.10
0.10
0.20
0.30
0.30
0.50
0.50
0.50
0.60
0.50
0.50
0.10
0.10
0.10

BARIUM

51
86
78
22
31

13
10
10
42
49
32

39

18
12
10

28
27
22
10
18

34

BERYLLIUM

0.11
0.05
0.05
0.05
0.05

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.63
0.05
0.05
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
0.05
0.05
0.05

BORON

10

L

10

[ =SS T RN

10
10
17
18
10
14

CADMIUM

0.058
0.041
0.089
0.252
0.089

0.097
0.023
0.049
0.063
0.102
0.050
0.477
0.058
0.023
0.050
0.167
0.100
0.200
0.500
0.400
0.400
0.100
0.090
0.284
0.061

CHROMIUM

19
15
1.4
0.2
6.3

2.9
22
21
4.8
1.3
27
1.4
22
3.0
3.8
7.8
<0.5
0.6
<0.5
1.0
<0.5
0.5
0.9
1.9
1.4

COPPER

18.40
20.00
20.30

9.54
89.40

2.72
2.04
1.99
4.06
2.40
2.70
3.85
3.06
2.47
2.48
3.15
2.60
3.00
4.50
3.60
3.30
2.40
3.25
4.21
2.72

Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mgL) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.

IRON

1630
1130
1640
1020

338

416
471
335
668
193
874
215
848

87
428
638
250
306
708
733
450
362
428
191
676



Appendix A.  Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER

REACH/ SAMPLE PERCENT
MATRIX/ IDENTIFICATION COMMON NAME ALUMINUM ARSENIC BARIUM BERYLLIUM BORON CADMIUM CHROMIUM COPPER IRON

RIVER CODE MOISTURE

MILE

93.0 470-2698 bluehead sucker 76.0 519 0.10 8 3.60 5 0.061 8.8 10.00 323
93.0 358 channel caffish 77.4 546 0.10 8 0.05 2 0.109 1.6 1.92 371
93.0 470-2697 flannelmouth sucker 69.1 570 0.10 7 0.05 1 0.077 0.8 2.22 316
93.0 470-2699 common carp 71.7 373 0.10 8 1.84 1 0.615 6.0 8.42 257
93.0 470-2696 small fish 69.5 323 0.10 15 0.05 1 0.094 2.9 2.64 217
93.0 470-2700 Channel Catfish 711 1180 0.40 15 0.30 1 0.040 1.3 3.93 697
93.0 362 small fish 70.7 829 0.89 16 0.05 2 0.060 1.9 3.04 535
100.0 469-2690 small fish 66.3 216 0.30 5 0.05 1 0.121 14.0 2.43 252
100.0 502 Red Shiner 77.9 2500 0.73 28 0.31 13 0.299 3.4 4.53 1340
100.0 500 speckled dace 63.8 588 0.10 15 0.05 1 0.271 2.4 2.97 320
100.0 469-2689 Red Shiner 75.3 2170 0.40 25 1.45 7 0.356 12.6 7.97 1150
100.0 501 flannelmouth sucker 73.6 582 0.10 7 0.05 4 0.164 27 3.96 327
100.0 469-2691 flannelmouth sucker 73.0 1140 0.50 22 0.05 1 0.198 12.3 3.65 707
100.0 469-2692 flannelmouth sucker 72.9 597 0.40 10 0.05 1 0.043 3.3 2.78 448
Reach 4 - Water
122.7 71s1 water 0.002
122.7 71810 water <0.002
122.7 71S2 water 64 0.019 0.6 0.12
122.7 71S3 water 0.002
122.7 714 water 0.002
122.7 71S5 water 0.008
122.7 71S6 water <0.002
122.7 71S7 water <0.002
122.7 71S8 water <0.002
122.7 71S9 water 0.003

Reach 4 - Submerged Plants
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Appendix A.  Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER
REACH/ SAMPLE
MATRIX/ IDENTIFICATION COMMON NAME
RIVER CODE
MILE
119.3 12-0357 periphyton
119.3 468-2684 periphyton

Reach 4 - Invertebrates

119.3 12-0355 macroinvertebrates
119.3 468-2685 macroinvertebrates
122.7 11-0349 macroinvertebrates
122.7 11-0350 macroinvertebrates

Reach 4 - Whole Body Fish

110 SIJWBF26 flannelmouth sucker
110 SIWBF27 flannelmouth sucker
110 SIWBF28 common carp
110 SIWBF29 speckled dace
110 SIJWBF30 speckled dace
119.3 12-0353 flannelmouth sucker
119.3 12-0354 flannelmouth sucker
119.3 12-0356 small fish
119.3 468-2686 small fish
119.3 468-2687 flannelmouth sucker
119.3 468-2688 bluehead sucker
122.7 11-0351 bluehead sucker
122.7 11-0352 small fish
130.5 063-0591F flannelmouth sucker
130.5 063-0592F flannelmouth sucker
130.5 063-0593F flannelmouth sucker
130.5 063-0594F bluehead sucker
130.5 063-0595F bluehead sucker
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PERCENT
MOISTURE

713
66.6

67.5
78.8
78.2
73.0

69.9
69.7
71.8
71.4
71.9
70.2
72.0
72.7
69.8
67.3
69.7
78.0
77.3
71.9
74.5
74.2
71.7
67.5

ALUMINUM

30700
12900

1680
3660
6400
2060

3020
1130
73
1390
931
425

1600
275
251
790

1410
984

ARSENIC

5.87
2.60

1.36
0.85
1.33
0.80

0.80
0.60
<0.5
0.50
0.50
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
0.85
0.30

BARIUM

203
195

22
37
68
94

32
10

34
28
10

24
14

63
14
19

BERYLLIUM

1.56
0.47

<0.1
<0.1
0.28
<0.1

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
0.13
<0.1
<0.1
<0.1
<0.1
<0.1

BORON

45
55

<2
10
11

24
16
10
16
24
<2
13

<2
<2
<2
<2

<2

CADMIUM

0.196
0.210

0.025
0.310
0.161
0.144

0.400
0.200
0.200
0.300
0.400
0.055
0.057
0.084

<0.1

<0.1

<0.1
0.077
0.103

CHROMIUM

20.5
12.0

0.9
3.0
6.0
5.7

15
0.8
0.5
0.6
<0.5
1.0
<0.5
3.2
29
11
16
4.0
2.2

COPPER

23.10
13.50

21.30
19.00
26.70
150.00

7.20
5.60
2.90
3.60
3.40
251
2.13
3.44
2.60
2.00
2.30
4.47

3.22

IRON

17300
8340

1220
1950
3690

949

1330
512
178
831
600
291

907
170
157
478
745
503



Appendix A.
Colorado, and Utah, 1990 - 1996.

RIVER
;E?;:IHXI/ IDENSTAII’;AI ZIZAI%I'ION COMMON NAME IVTSFSCEI'EUNRTE

RIVER CODE

MILE
130.5 063-0596F bluehead sucker
Reach 5 - Water
148 63S1 water
148 63510 water
148 63S11 water
148 63S12 water
148 63S13 water
148 63S14 water
148 63S15 water
148 63516 water
148 63S17 water
148 63S18 water
148 63S19 water
148 63S2 water
148 63S20 water
148 63521 water
148 63S22 water
148 63S23 water
148 63524 water
148 63S3 water
148 6354 water
148 63S5 water
148 63S6 water
148 63S7 water
148 63S8 water
148 63S9 water

Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mgL) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

ALUMINUM

11

ARSENIC

0.003
0.002
0.007

0.015
0.014
<0.002
<0.002
<0.002
<0.002
0.003
0.003
<0.002
0.007
0.007
<0.002
<0.002
0.003
0.004
0.002
0.002
0.039
0.044
0.001

BARIUM

0.2

CHROMIUM COPPER IRON

0.04
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[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

Appendix A.
RIVER
REACH/ SAMPLE
MATRIX/ IDENTIFICATION
RIVER CODE
MILE

Reach 5 - Submerged Plants

132.0 10-0346
132.0 467-2678
142.0 09-0342
142.0 466-2671
147.5 08-0335
147.5 465-2663

Reach 5 - Invertebrates

132.0 10-0345
132.0 10-0348
139.0 075-0663M
142.0 09-0341
142.0 466-2672
147.0 075-0662M
147.5 465-2664
148.0 08-0334
150.0 075-0661M
153.0 075-0660M

Reach 5 - Whole Body Fish

132.0 10-0343
132.0 10-0347
132.0 10-0408
132.0 10-0409
132.0 10-0410
132.0 467-2680
132.0 467-2681
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COMMON NAME

periphyton
periphyton
periphyton
periphyton
periphyton
periphyton

macroinvertebrates
macroinvertebrates
macroinvertebrates
macroinvertebrates
macroinvertebrates
macroinvertebrates
macroinvertebrates
macroinvertebrates
macroinvertebrates

macroinvertebrates

flannelmouth sucker
small fish
bluehead sucker
channel caffish
flannelmouth sucker
small fish

small fish

PERCENT
MOISTURE

81.0
69.9
76.5
65.7
66.3
65.5

67.6
73.2

69.9
85.1
21
73.8
69.4
1.4
1.2

70.1
75.9
67.8
69.1
67.0
79.0
71.0

ALUMINUM

24800
16900
26800
9530
31300
7880

1440
5750

4050
11000

4100
2580

728
1150
1220

154

603
1720

534

ARSENIC

7.15
3.40
7.86
3.40
5.41
3.30

1.48
1.74

1.98
1.50

1.30
1.35

0.21
0.35
0.21
<0.2
<0.2
<0.2
<0.2

BARIUM

148
255
160
209
185
152

11
42

43
204

82
18

21
37

17
17
16

BERYLLIUM

1.13
0.51
1.23
0.38
1.77
0.35

<0.1
0.34

0.16
0.19

<0.1
<0.1

<0.1
<0.1
<0.1
<0.1
<0.1
2.60
<0.1

BORON

78
101
76
59
40
37

<2
11

<2
10

<2
<2
<2
<2
<2

<2

CADMIUM

0.195
0.330
0.200
0.260
0.274
0.180

0.020
0.052

0.038
0.550

0.230
0.045

0.046
0.060
0.018
0.230
0.043
0.380
0.140

CHROMIUM

16.6
15.0
18.2
10.3
19.4

7.7

<0.5
3.2

2.2
5.1

5.1
17

<0.5
2.1
1.7
0.8
5.3
16.2
10.1

COPPER

17.50
20.00
19.50
13.90
19.20
11.40

21.80
25.10

22.80
21.00

18.90
21.70

3.25
3.20
2.27
3.33
3.23
10.90
2.90

Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mgL) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.

IRON

13500
10100
15000
8350
17000
6260

995
3350

2330
5360

2380
1510

479
650
787
160
540
978
368



Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mgL) in

Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

SAMPLE
IDENTIFICATION
CODE

Appendix A.

RIVER

REACH/
MATRIX/

RIVER

MILE

132.0 467-2682
132.0 467-2683
133.0 062-0585F
133.0 062-0586F
133.0 062-0587F
133.0 062-0588F
133.0 062-0589F
133.0 062-0590F
139.0 061-0579F
139.0 061-0580F
139.0 061-0581F
139.0 061-0582F
139.0 061-0583F
139.0 061-0584F
139.0 G1
139.0 G2
139.0 G3
139.0 G4
139.0 G5
139.0 G6
142.0 09-0337
142.0 09-0338
142.0 09-0339
142.0 09-0340
142.0 466-2673
142.0 466-2674

COMMON NAME

flannelmouth sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
common carp
common carp
flannelmouth sucker
flannelmouth sucker
channel caffish
channel caffish
common carp
channel caffish
flannelmouth sucker
small fish
small fish

bluehead sucker

PERCENT
MOISTURE

65.3
67.5
75.3
76.4
71.4
73.8
68.3
71.2
68.8
66.6
73.2
67.7
70.3
73.2
67.0
75.9
65.0
68.4
711
71.4
74.9
73.1
70.6
71.7
70.4
67.6

ALUMINUM

282
132

150
<5.00
102
47
306
59
827
428
937
955
1240
723

ARSENIC

<0.2
<0.2

<.3
<.3
0.34
<.3
<.3
<.3
0.52
0.57
0.95
0.39
0.67
0.53

BARIUM

~N b

10

13
21
18
12

BERYLLIUM

<0.1
<0.1

<.100
<.100
<0.1
0.13
<.100
<.100
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

BORON

<2
<2

<.500
<.500
<.500

<.500

<.500

<2
<2
<2
<2
<2

CADMIUM

<0.1
<0.1

0.374
<.100
<.150
0.152
<.150
<.100
0.313
0.070
0.113
0.073

<0.1

<0.1

CHROMIUM

0.6
0.5
<.500
0.5
1.4
0.6
1.3
<0.5
1.4
25
9.5
1.1

COPPER

2.00
1.70

5.68
4.87
3.32
2.53
1.58
2.57
6.52
1.68
3.39
3.02
8.80
2.00

IRON

206
118

262

62
168
106
432
111
566
300
616
581
703
429
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Appendix A.  Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER

REACH/ SAMPLE
MATRIX/ IDENTIFICATION

RIVER CODE

MILE

142.0 466-2675
142.0 466-2676
142.0 466-2677
147.0 060-0570F
147.0 060-0571F
147.0 060-0572F
147.0 060-0573F
147.0 060-0574F
147.0 060-0575F
147.0 060-0576F
147.0 060-0577F
147.0 060-0578F
147.0 F1
147.0 F2
147.0 F3
147.0 F4
147.0 F5
147.0 F6
147.5 08-0328
147.5 08-0329
147.5 08-0331
147.5 08-0332
147.5 08-0333
147.5 08-0336
147.5 465-2665
147.5 465-2666
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COMMON NAME

common carp
channel caffish
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
channel catfish
channel catfish
channel caffish
common carp
common carp
flannelmouth sucker
flannelmouth sucker
channel caffish
channel caffish
channel catfish
channel caffish
flannelmouth sucker
flannelmouth sucker
white sucker
small fish
small fish

flannelmouth sucker

PERCENT
MOISTURE

74.6
75.7
66.3
715
68.3
70.7
72.6
69.6
73.4
74.7
733
69.8
723
74.9
64.0
68.6
70.9
70.4
73.6
81.7
68.0
67.8
73.4
725
72.3
66.3

ALUMINUM

712
574
452

112
26
82
99
145
13
492
1260
724
1060
1880
1050
2800

437

ARSENIC

<0.2
<0.2
<0.2

<3
<3
<3
<.3
<.3
<.3
<0.2
0.57
<0.2
0.25
0.77
0.98
0.77
<0.2

BARIUM

R 2]

A N OB~ 0 N

13
27
13
28
23
37

BERYLLIUM

<0.1
<0.1
<0.1

<.100
<.100
<.100
<.100
<.100
<.100
<0.1
<0.1
0.14
<0.1
<0.1
<0.1
<0.1
<0.1

BORON

<2
<2
<2

<.500
<.500
<.500
<.500

<.500
<2
<2
<2
<2
<2
<2
<2
<2

CADMIUM

0.190
<0.1
<0.1

0.597
0.693
<.150
0.106
<.150
0.151
0.068
0.127
0.081
0.029
0.053
0.062

<0.1

<0.1

CHROMIUM

0.9
2.0
11

0.6
1.0
.586
0.6
0.6
0.5
<0.5
3.6
<0.5
1.3
1.8
1.4
3.9
0.7

COPPER

4.30
1.60
1.60

5.53
5.53
2.33
1.89
2.79
1.49
1.69
1.63
4.47
2.56
3.07
2.96
3.90
1.70

IRON

457
348
308

225
149
163
132
224
68
355
809
432
641
1060
634
1750
256



Appendix A.  Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER
REACH/ SAMPLE PERCENT
MATRIX/ IDENTIFICATION COMMON NAME ALUMINUM ARSENIC BARIUM BERYLLIUM BORON CADMIUM CHROMIUM  COPPER IRON
RIVER CODE MOISTURE
MILE
147.5 465-2667 bluehead sucker 63.5 521 <0.2 9 <0.1 <2 0.130 <0.5 1.60 323
147.5 465-2668 channel caffish 731 257 <0.2 2 <0.1 <2 0.130 11 1.80 191
147.5 465-2669 common carp 72.3 423 0.80 10 <0.1 <2 0.190 15 3.30 326
147.5 465-2670 common carp 77.4 368 0.99 14 2.30 5 <0.1 7.9 9.40 257
148.0 08-0330 common carp 74.4 479 <0.2 10 <0.1 <2 0.216 15 4.75 308
148.5 012-0408F flannelmouth sucker
148.5 012-0409F flannelmouth sucker
148.5 012-0410F flannelmouth sucker
148.5 67-0892F flannelmouth sucker 79.5
148.5 68-0893F flannelmouth sucker 71.1
148.5 69-0894F flannelmouth sucker 74.4
148.5 70-0895F common carp
148.5 71-0896F common carp
148.5 72-0897F common carp
150.0 059-0564F flannelmouth sucker 73.2
150.0 059-0565F flannelmouth sucker 73.3
150.0 059-0566F flannelmouth sucker 71.6
150.0 059-0567F bluehead sucker 68.8
150.0 059-0568F bluehead sucker 66.1
150.0 059-0569F bluehead sucker 715
153.0 058-0558F flannelmouth sucker 68.5
153.0 058-0559F flannelmouth sucker 72.2
153.0 058-0560F flannelmouth sucker 71.5
153.0 058-0561F bluehead sucker 68.0
153.0 058-0562F bluehead sucker 73.2
153.0 058-0563F bluehead sucker 72.3
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Appendix A.  Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]
RIVER
REACH/ SAMPLE PERCENT
MATRIX/ IDENTIFICATION COMMON NAME ALUMINUM ARSENIC BARIUM BERYLLIUM BORON CADMIUM CHROMIUM COPPER IRON
RIVER CODE MOISTURE
MILE
Reach 6 - Sediment
155 SJSED42A sediment 40.2 4 4.10 890 <1 0 <2 6.0 13.00
155 SJSED42B sediment 40.2 5 3.70 1000 1.00 1 <2 9.0 14.00
166 SJSED38A sediment 40.2 5 5.60 970 1.00 1 <2 11.0 19.00
166 SJSED38B sediment 40.2 4 3.40 1000 <1 0 <2 4.0 6.00
Reach 6 - Water
155 58S1 water 0.003
155 58S10 water <0.002
155 58S11 water 0.011
155 58S12 water <0.002
155 58S2 water 0.003
155 58S3 water 0.001
155 5854 water 0.002
155 58S5 water 0.001
155 58S6 water 0.003
155 58S7 water 0.007
155 58S8 water <0.002
155 58S9 water <0.002
155 SIWAT42A water <1 130 <1 <1 3.00
155 SIWAT42B water 2.000 180 <1 1.0 <1
166 54S1 water 0.003
166 54S10 water <0.002
166 54S11 water 0.010
166 54812 water <0.002
166 54S2 water 9 0.002 0.2 0.03
166 54S3 water 0.002
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Appendix A.  Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER
REACH/ SAMPLE PERCENT
MATRIX/ IDENTIFICATION COMMON NAME ALUMINUM ARSENIC BARIUM BERYLLIUM BORON CADMIUM CHROMIUM COPPER
RIVER CODE MOISTURE
MILE
166 5454 water <0.001
166 54S5 water 0.001
166 5456 water 0.002
166 5487 water 0.004
166 5458 water 0.004
166 54S9 water <0.002
166 SIWAT38A water <1 60 <1 <1 2.00
166 SIWAT38B water 2.000 60 <1 <1 2.00
180 43S1 water 0.003
180 43S10 water <0.002
180 43s11 water 0.005
180 43512 water <0.002
180 43S2 water 0.002
180 43S3 water 0.002
180 43s4 water 0.001
180 43S5 water <0.001
180 43S6 water 0.002
180 43S7 water 0.005
180 43S8 water 0.003
180 4389 water <0.002
Reach 6 - Submerged Plants
155.0 SR33PA algae 86.5 10200 6.30 328 0.39 22 0.390 57 16.00
166.0 SJ32PA2 algae 94.3 6060 3.10 326 0.20 3 1.100 3.1 17.00
166.0 SR32PA algae 74.2 30500 3.30 187 0.94 50 0.240 15.0 18.00
169.5 525-2266P periphyton 79.0
169.5 539-2332P periphyton 74.2

IRON

10600
4290
17700
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[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

Appendix A.

RIVER

REACH/ SAMPLE

MATRIX/ IDENTIFICATION
RIVER CODE
MILE

169.5 BEO-0889P

172.0 524-2263P

172.0 538-2329P

180.1 06-0327

180.1 464-2658

180.8 05-0323

180.8 463-2653

Reach 6 - Invertebrates

155.0 SR33IB
166.0 SJ321B
166.0 SR321B
169.5 525-22671
169.5 539-2333I
169.5 BO-0422
172.0 524-22641
172.0 538-23301
180.1 06-0326
180.1 075-0659M
180.1 464-2659
180.8 05-0322
180.8 463-2654

Reach 6 - Whole Body Fish

155 El
155 E2
155 E3
155 E4
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COMMON NAME

periphyton
periphyton
periphyton
periphyton
periphyton
periphyton
periphyton

mixed odon ata

dragonfly larvae

dragonfly larvae
macroinvertebrates
macroinvertebrates
macroinvertebrates
macroinvertebrates
macroinvertebrates
macroinvertebrates
macroinvertebrates
macroinvertebrates
macroinvertebrates

macroinvertebrates

common carp
common carp
flannelmouth sucker

flannelmouth sucker

PERCENT
MOISTURE

85.0
76.1
7.7
78.8
85.9
711
64.4

81.3
82.2
74.0
74.8
68.1
62.1
75.5
68.3
65.3

0.8
70.5
71.4
74.8

70.9
68.2
66.1
50.4

ALUMINUM

17800
16700
15200
17500

3810
4770
3810

4480

3390

2550
5940
4000

40
14
59
17

ARSENIC

5.78
4.40
4.82
3.00

3.80
2.80
1.90

0.97

0.82

1.00
1.05
1.70

<.3
<.3
<.3
0.39

BARIUM

184
169
319
236

26

101
25

84

41

28
58

N OO o ©

BERYLLIUM

1.04
0.66
0.89
2.00

0.12
0.10
0.11

0.19

0.17

<0.1
0.26
0.27

<.100
<0.1
<0.1
<.100

BORON

57
151
61
30

13

<.500
<.500
<.500
<.500

CADMIUM

0.266
0.250
0.901
0.860

0.560
0.620
0.712

0.183

0.116

0.250
0.161
0.590

0.311
0.380
<.150

0.111

CHROMIUM

12.3

9.2
13.6
20.0

2.7
5.7
22

3.0

14

<0.5
3.0
1.4

0.8
0.6
0.6

<.500

COPPER

19.10
14.50
15.20
18.60

18.80
27.60
23.00

15.70

18.00

26.00
19.90
22.00

2.70
3.83
2.94

1.48

Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mgL) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.

IRON

10900
9230
9410

10100

4100
3800
2120

3090

2210

1500
3240
2400

117
80
131
46



Appendix A.  Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER

REACH/ SAMPLE PERCENT
MATRIX/ IDENTIFICATION COMMON NAME ALUMINUM ARSENIC BARIUM BERYLLIUM BORON CADMIUM CHROMIUM COPPER IRON

RIVER CODE MOISTURE

MILE

155 E5 channel caffish 69.6 278 <0.3 8 <0.100 3 0.223 0.8 1.97 361
155 E6 channel caffish 77.6 11 <0.3 1 <0.100 <0.500 0.111 0.6 172 65
155 SJ33FFS1 mosquitofish 70.1 140 0.70 5 <0.2 <3 0.160 0.3 6.00 140
155 SJ33FFS2 fatheads/suck ers 775 1260 1.60 34 <0.1 <2 0.310 1.9 8.80 999
155 SJ33FFS3 red shiner 71.1 405 0.60 13 <0.1 <2 0.160 0.6 4.20 331
155 SR33FFS mosquitofish 75.1 1180 0.61 18 <0.01 <0.5 0.031 1.4 4.90 1100
165.0 139-0677 F bluehead sucker 64.1 721 0.77 8 <0.1 <2 0.021 1.7 5.22 558
165.0 139-0677 F bluehead sucker 67.3 1230 <0.2 23 <0.1 3 0.020 1.7 2.01 654
165.0 139-0677 F bluehead sucker 68.9 3050 0.61 24 <0.1 4 0.027 2.4 3.25 1610
165.0 140-0678 F flannelmouth sucker 64.8 401 <0.2 12 0.30 11 0.029 2.4 3.19 289
165.0 140-0678 F flannelmouth sucker 62.7 240 0.61 8 <0.1 <2 0.016 0.8 1.82 180
165.0 140-0678 F flannelmouth sucker 63.8 544 <0.2 5 <0.1 <2 0.012 <0.5 2.05 375
166.0 138-0676 F flannelmouth sucker 65.9 255 0.31 4 <0.1 3 0.023 0.8 2.33 215
166.0 138-0676 F flannelmouth sucker 63.5 187 <0.2 8 <0.1 <2 0.021 2.2 1.90 142
166.0 138-0676 F flannelmouth sucker 70.0 86 <0.2 7 <0.1 <2 0.016 1.6 1.71 89
166.0 SJ32FFS1 unknown 82.6 2360 1.00 42 <0.2 <3 0.130 1.6 3.10 1420
166.0 SJ32FFS2 fathead minnow 81.5 2650 1.30 46 <0.1 <2 0.240 2.3 14.00 1650
166.0 SJ32FFS3 fathead minnow 80.4 2060 0.20 44 <0.1 <2 0.460 1.6 6.10 1350
166.0 SR32FBF flannelmouth sucker 719 1040 1.10 16 0.02 <0.5 0.041 1.3 3.20 605
166.0 SR32FFS longnose dace 68.9 427 0.66 11 <0.01 <0.5 0.280 0.8 2.90 290
166.5 132-067 0-F flannelmouth sucker 67.2 264 <0.2 6 <0.1 <2 0.016 <0.5 1.94 209
166.5 132-0670-F flannelmouth sucker 68.9 634 0.34 13 <0.1 <2 <0.012 15 2.34 448
166.5 132-067 0-F flannelmouth sucker 67.7 917 <0.2 39 <0.1 <2 0.022 <0.5 2.53 696
166.5 133-0671 F bluehead sucker 70.5 3740 1.09 24 0.10 <2 0.035 1.6 3.25 1920
166.5 133-0671 F bluehead sucker 71.0 1890 0.47 18 <0.1 <2 0.026 <0.5 2.64 1140
166.5 133-0671 F bluehead sucker 67.1 553 0.55 11 <0.1 <2 0.025 <0.5 2.24 360
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Appendix A.  Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER

REACH/ SAMPLE
MATRIX/ IDENTIFICATION

RIVER CODE

MILE

168.0 134-0672 F
168.0 134-0672 F
168.0 134-0672 F
168.0 135-0673 F
168.0 135-0673 F
168.0 135-0673 F
168.0 136-0674 F
168.0 136-0674 F
168.0 136-0674 F
168.0 137-0675 F
168.0 137-0675 F
168.0 137-0675 F
168.0 59-0884F
168.0 60-0885F
168.0 61-0886F
168.0 62-0887F
168.0 63-0888F
168.0 64-0889F
168.0 65-0890F
168.0 66-0891F
169.5 011-0405F
169.5 011-0406F
169.5 011-0407F
169.5 525-2268F
169.5 531-2301F
169.5 531-2302F
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COMMON NAME

bluehead sucker
bluehead sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
bluehead sucker
bluehead sucker
bluehead sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
speckled dace
speckled dace
speckled dace
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
small fish
flannelmouth sucker

flannelmouth sucker

PERCENT
MOISTURE

713
69.2
69.8
67.1
61.4
65.0
68.8
71.0
74.2
63.9
67.4
65.6
69.4
70.7
71.2
76.8

66.1

72.8
64.8
66.2

ALUMINUM

2380
1230
2360
200
179
96
4320
1800
4600
287
370
142

ARSENIC

0.74
1.16
0.85
0.36
0.39
0.35
0.97
1.00
0.95
0.36
0.54
0.31

BARIUM

20
16
16

43
14
33

BERYLLIUM

<0.1
<0.1
<0.1
0.31
<0.1
<0.1
0.13
<0.1
0.14
<0.1
<0.1
0.27

BORON

<2
<2
<2

<2

<2
<2
<2
<2
<2

CADMIUM

0.023
0.020
0.027
0.014
<0.012
0.021
0.033
0.027
0.043
0.027
0.016
0.035

CHROMIUM

0.6
<0.5
<0.5

1.6
<0.5
<0.5

3.0

1.0

4.0
<0.5
<0.5

1.6

COPPER

3.04
2.11
3.08
2.89
1.48
1.77
3.76
3.07
4.02
2.20
2.44
2.55

IRON

1420
781
1260
158
153
104
2440
1130
2390
215
252
122



Appendix A.

RIVER
REACH/
MATRIX/
RIVER
MILE

169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
170.5
170.5
170.5
170.5
170.5
170.5

Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mgL) in

Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

SAMPLE
IDENTIFICATION
CODE

531-2303F
531-2304F
531-2305F
531-2306F
531-2307F
531-2308F
531-2309F
539-2334F
543-2364F
543-2365F
543-2366F
543-2367F
543-2368F
543-2369F
543-2370F
543-2371F
543-2372F
B0-0411
B0-0412
B0-0413
53-0878F
54-0879F
55-0880F
56-0881F
57-0882F
58-0883F

COMMON NAME

flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
common carp
common carp
common carp
speckled dace
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
common carp
common carp
common carp
channel caffish
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker

bluehead sucker

PERCENT
MOISTURE

68.9
66.0
65.0
67.1
70.0
66.4
72.4
721
63.6
67.8
66.2
68.2
66.3
62.6
70.1
69.0
68.6
67.9
64.0
64.4
66.5
74.6
735
74.1
78.1
67.1

ALUMINUM

203
512
82

ARSENIC

<0.2
0.50
<0.2

BARIUM

16

BERYLLIUM

<0.1
<0.1
<0.1

BORON

<2
<2
<2

CADMIUM

0.116
0.023
0.017

CHROMIUM COPPER IRON
0.8 3.18 232
3.0 1.79 339
1.9 1.96 99
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Appendix A.  Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER

REACH/ SAMPLE
MATRIX/ IDENTIFICATION

RIVER CODE

MILE

172.0 010-0399F
172.0 010-0400F
172.0 010-0401F
172.0 010-0402F
172.0 010-0403F
172.0 010-0404F
172.0 524-2265F
172.0 530-2292F
172.0 530-2293F
172.0 530-2294F
172.0 530-2295F
172.0 530-2296F
172.0 530-2297F
172.0 530-2298F
172.0 530-2299F
172.0 530-2300F
172.0 538-2331F
172.0 542-2355F
172.0 542-2356F
172.0 542-2357F
172.0 542-2358F
172.0 542-2359F
172.0 542-2360F
172.0 542-2361F
172.0 542-2361F
172.0 542-2361F
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COMMON NAME

flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
small fish
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
common carp
common carp
common carp
speckled dace
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
common carp
speckled dace

speckled dace

PERCENT
MOISTURE

70.7
68.9
68.4
60.3
66.3
63.3
63.8
68.9
70.8
67.2
74.6
67.0
67.3
63.1

69.0
68.1

65.6
68.9

ALUMINUM

ARSENIC

BARIUM

BERYLLIUM

BORON

CADMIUM

CHROMIUM

COPPER

IRON



Appendix A.  Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER

REACH/ SAMPLE PERCENT
MATRIX/ IDENTIFICATION COMMON NAM E ALUMINUM ARSENIC BARIUM BERYLLIUM BORON CADMIUM CHROMIUM COPPER IRON

RIVER CODE MOISTURE

MILE

172.0 542-2362F common carp 70.4
172.0 542-2363F common carp 72.8
172.0 D1 common carp 69.8 32 <3 3 <.100 <.500 0.400 <.500 4.91 153
172.0 D2 common carp 71.0 24 <3 7 <0.1 <.500 0.177 0.7 4.10 140
172.0 D3 flannelmouth sucker 66.8 102 <3 6 <.100 1 <.150 <.500 2.37 151
172.0 D4 flannelmouth sucker 711 51 <3 10 <.100 <.500 <.100 1.08 1.99 53
178.0 47-0872F flannelmouth sucker 65.2
178.0 48-0873F flannelmouth sucker 76.3
178.0 49-0874F flannelmouth sucker 69.9
178.0 50-0875F bluehead sucker 72.6
178.0 51-0876F bluehead sucker 69.3
178.0 52-0877F bluehead sucker 70.0
180 c1 common carp 73.1 78 <3 9 <.100 <.500 <.150 0.7 5.39 192
180 c2 common carp 65.6 14 <3 9 <.100 <.500 <.100 11 3.66 54
180 c3 flannelmouth sucker 65.7 242 <3 11 <.100 <.500 <.150 0.7 2.67 105
180 ca flannelmouth sucker 67.7 34 <3 4 <.100 <.500 <.100 <.500 2.40 86
180 cs brown trout 72.2 73 <3 3 <.100 <.500 <.150 0.6 3.01 125
180.1 05-0316 flannelmouth sucker 67.0 438 0.38 8 <0.1 5 0.046 0.7 9.14 331
180.1 05-0317 flannelmouth sucker 69.6 1040 <0.2 16 <0.1 5 0.065 <0.5 3.22 750
180.1 06-0325 small fish 71.7 647 0.27 14 <0.1 <2 0.062 15 2.74 421
180.1 464-2660 small fish 69.0 380 <0.2 14 0.25 <2 0.110 2.8 3.40 265
180.1 464-2661 flannelmouth sucker 66.1 83 <0.2 5 1.30 5 <0.1 3.6 5.20 109
180.1 464-2662 bluehead sucker 65.2 282 0.57 37 <0.1 <2 <0.1 1.3 1.90 260
180.5 057-0552F flannelmouth sucker 76.4
180.5 057-0553F flannelmouth sucker 72.1
180.5 057-0554F flannelmouth sucker 70.9
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Appendix A.  Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER
REACH/ SAMPLE
MATRIX/ IDENTIFICATION
RIVER CODE
MILE
180.5 057-0555F
180.5 057-0556F
180.5 057-0557F
180.8 05-0318
180.8 05-0319
180.8 05-0320
180.8 05-0321
180.8 05-0324
180.8 463-2655
180.8 463-2656
180.8 463-2657
182 SIWBF01
182 SIWBF02
182 SJWBFO03
182 SIWBF04
182 SJWBF05
182 SIWBF06
182 SIWBF07
182 SJWBF08

Reach 7 - Water

196 1981
196 19S10
196 19811
196 19812
196 19813
196 19S14
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COMMON NAME

bluehead sucker
bluehead sucker
bluehead sucker
flannelmouth sucker
bluehead sucker
small fish
small fish
rainbow trout
small fish
flannelmouth sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
speckled dace
speckled dace
flannelmouth sucker
flannelmouth sucker

speckled dace

water
water
water
water
water

water

PERCENT
MOISTURE

70.4
66.1
68.5
66.0
69.5
72.8
66.4
76.3
73.8
735
69.8
68.8
65.9
68.0
64.2
65.3
63.0
64.0
63.4

ALUMINUM

406
596
835
430
60
1300
775
2610
230
61
2000
505
360
179
271
506

ARSENIC

<0.2
<0.2
<0.2
0.26
<0.2
0.69
1.20
0.96
0.50
<0.5
0.60
<0.5
<0.5
0.60
<0.5
0.60

0.001
0.001
0.003
0.002
0.005
0.005

BARIUM

15
20
12

15
14
26
23
18
78
14
17

14
13

BERYLLIUM

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

BORON

<2

<2
11
<2

<2

28
34
15
36
21
19
12
19

CADMIUM

0.053
0.053
0.084
0.237
0.052
0.110
<0.1
<0.1
<0.1
0.100
0.100
<0.1
0.200
<0.1
<0.1
0.200

CHROMIUM

<0.5
1.3
25
2.6
<0.5
7.5
2.6
3.0
<0.5
<0.5
11
<0.5
<0.5
<0.5
<0.5
<0.5

COPPER

2.02
2.26
3.08
2.68
3.92
4.20
2.80
3.30
2.50
1.60
3.50
3.10
4.70
2.00
1.90
4.00

IRON

277
390
503
299
90
789
546
1330
236
227
1200
340
338
264
233
367



Appendix A.  Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]
RIVER
REACH/ SAMPLE PERCENT
MATRIX/ IDENTIFICATION COMMON NAME ALUMINUM ARSENIC BARIUM BERYLLIUM BORON CADMIUM CHROMIUM COPPER IRON
RIVER CODE MOISTURE
MILE
196 19815 water <0.002
196 19S16 water <0.002
196 19S17 water <0.002
196 19518 water <0.002
196 19819 water <0.002
196 19S2 water 0.001
196 19S20 water <0.002
196 19821 water 0.005
196 19822 water 0.005
196 19823 water <0.002
196 19824 water <0.002
196 19S3 water <0.001
196 19S4 water <0.001
196 19S5 water 1 0.001 0.1 <0.01
196 19S6 water 0.002
196 19S7 water 0.001
196 19S8 water <0.001
196 19S9 water <0.001
207 1081 water 0.001
207 10S10 water <0.002
207 10811 water <0.002
207 10812 water <0.002
207 10S2 water <0.001
207 10S3 water 0.002
207 10S4 water 0.002
207 10S5 water <0.001
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Appendix A.  Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in

Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER
NTE?ISIHXI/ IDENSTAII’;AI ZI:AETION COMMON NAME IVTSFSCEI'EUNRTE
RIVER CODE
MILE
207 10S6 water
207 1087 water
207 10S8 water
207 1089 water
207 26S1 water
207 26S10 water
207 26S11 water
207 26512 water
207 26S2 water
207 26S3 water
207 2654 water
207 26S5 water
207 26S6 water
207 26S7 water
207 26S8 water
207 26S9 water
Reach 7 - Submerged Plants
187.0 523-2260P periphyton 75.7
187.0 537-2326P periphyton 79.2
187.0 BEG-0887P periphyton 66.0
188.0 522-2257P periphyton 83.4
188.0 536-2323P periphyton 79.9
195.6 04-0313 periphyton 83.3
195.6 462-2646 periphyton 83.7
207.0 03-0306 periphyton 42.9
207.0 461-2639 periphyton 79.5
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ALUMINUM

19200
21000
17800
26100

ARSENIC

0.002
<0.002
<0.002
<0.002

0.001
<0.002

0.008
<0.002
<0.001

0.002

0.003

0.002

0.003

0.010
<0.002

0.002

12.00
4.70
4.20
4.50

BARIUM

0.1

169
454
445
440

BERYLLIUM

1.17
1.10
1.12
1.10

BORON

63
51
16
34

CADMIUM

0.206
0.200
0.067
0.160

CHROMIUM

14.4
16.4
15.2
16.5

COPPER

0.02

17.60
23.00
10.50
15.10

IRON

11900
15100
14300
16000



Appendix A.  Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER
REACH/ SAMPLE PERCENT
MATRIX/ IDENTIFICATION COMMON NAME ALUMINUM ARSENIC BARIUM BERYLLIUM BORON CADMIUM CHROMIUM  COPPER IRON
RIVER CODE MOISTURE
MILE
207.0 535-2321P periphyton 53.2
Reach 7 - Invertebrates
187.0 075-0658M macroinvertebrates 1.0
187.0 537-23271 macroinvertebrates 67.4
187.0 BEG-0887I macroinvertebrates 76.3
187.0 BG-0420 macroinvertebrates 64.5 1600 0.34 97 <0.1 <2 0.121 <0.5 16.70 1150
187.0 BG-0421 macroinvertebrates 69.8 1830 0.69 68 <0.1 <2 0.142 15 21.30 1220
188.0 522-2258I macroinvertebratess 71.2
188.0 536-23241 macroinvertebrates 67.2
188.0 AG-0416 macroinvertebrates 68.9 711 0.21 11 <0.1 3 0.048 21 4.12 474
188.0 AG-0417 macroinvertebrates 70.4 2490 0.78 44 <0.1 2 0.145 1.6 19.10 1760
189.5 075-0656M macroinvertebrates 1.4
194.0 075-0655M macroinvertebrates 22
195.6 04-0314 macroinvertebrates 65.5 1940 1.80 26 0.10 9 0.158 1.7 14.70 1260
195.6 462-2647 macroinvertebrates 80.4 3480 1.70 85 <0.1 12 0.190 1.9 14.60 2280
196.5 075-0657M macroinvertebrates 1.4
205.0 075-0654M macroinvertebrates 1.2
207.0 03-0308 macroinvertebrates 66.1 1980 0.56 32 <0.1 <2 0.183 1.2 16.40 1310
207.0 461-2640 macroinvertebrates 78.6 4710 3.70 82 <0.1 10 0.390 3.1 14.60 3250
207.0 535-23201 macroinvertebrates 70.6
209.0 075-0653M macroinvertebrates 1.3
Reach 7 - Whole Body Fish
182.5 41-0866F bluehead sucker 69.9
182.5 42-0867F bluehead sucker 76.4
182.5 43-0868F bluehead sucker 73.8
182.5 44-0869F flannelmouth sucker 71.2
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Appendix A.  Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER
REACH/ SAMPLE PERCENT
MATRIX/ IDENTIFICATION COMMON NAME ALUMINUM ARSENIC BARIUM BERYLLIUM BORON CADMIUM CHROMIUM COPPER IRON

RIVER CODE MOISTURE

MILE
182.5 45-0870F flannelmouth sucker 71.4
182.5 46-0871F flannelmouth sucker 67.9
184.0 35-0860F fathead minnow
184.0 36-0861F fathead minnow
184.0 37-0862F fathead minnow
184.0 38-0863F speckled dace
184.0 39-0864F speckled dace
184.0 40-0865F speckled dace
186.0 33-0858F bluehead sucker 76.0
186.0 34-0859F bluehead sucker 69.3
187.0 009-0393F flannelmouth sucker
187.0 009-0394F flannelmouth sucker
187.0 009-0395F flannelmouth sucker
187.0 009-0396F bluehead sucker
187.0 009-0397F bluehead sucker
187.0 009-0398F bluehead sucker
187.0 056-0546F flannelmouth sucker 75.5
187.0 056-0547F flannelmouth sucker 75.1
187.0 056-0548F flannelmouth sucker 72.8
187.0 056-0549F bluehead sucker 69.5
187.0 056-0550F bluehead sucker 735
187.0 056-0551F bluehead sucker 73.4
187.0 27-0852F flannelmouth sucker 69.2
187.0 28-0853F flannelmouth sucker 76.3
187.0 29-0854F flannelmouth sucker 73.2
187.0 30-0855F bluehead sucker 75.0
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Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mgL) in

Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

SAMPLE
IDENTIFICATION
CODE

Appendix A.

RIVER

REACH/
MATRIX/

RIVER

MILE

187.0 31-0856F
187.0 32-0857F
187.0 523-2262F
187.0 529-2283F
187.0 529-2284F
187.0 529-2285F
187.0 529-2286F
187.0 529-2287F
187.0 529-2288F
187.0 529-2289F
187.0 529-2290F
187.0 529-2291F
187.0 537-2328F
187.0 541-2343F
187.0 541-2344F
187.0 541-2345F
187.0 541-2346F
187.0 541-2347F
187.0 541-2348F
187.0 541-2349F
187.0 541-2350F
187.0 541-2351F
187.0 541-2352F
187.0 541-2353F
187.0 541-2354F
187.0 BG-0418

COMMON NAME

bluehead sucker
bluehead sucker
small fish
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
common carp
common carp
common carp
speckled dace
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
common carp
common carp
common carp
brown trout
brown trout
brown trout

flannelmouth sucker

PERCENT
MOISTURE

67.3
75.0
73.2
68.0
64.5
65.2
67.6
71.6
67.7
75.4
70.3
69.9
71.6
64.1
66.1
61.7
65.9
65.8
63.0
74.7
75.5
69.7
71.8
73.9
73.4
65.3

ALUMINUM

212

ARSENIC

<0.2

BARIUM

11

BERYLLIUM

<0.1

BORON

<2

CADMIUM

0.026

CHROMIUM COPPER IRON

23 1.86 181
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Appendix A.  Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER

REACH/ SAMPLE
MATRIX/ IDENTIFICATION

RIVER CODE

MILE

187.0 BG-0419
188.0 522-2259F
188.0 528-2277F
188.0 528-2278F
188.0 528-2279F
188.0 528-2280F
188.0 528-2281F
188.0 528-2282F
188.0 536-2325F
188.0 540-2335F
188.0 540-2336F
188.0 540-2337F
188.0 540-2338F
188.0 540-2339F
188.0 540-2340F
188.0 540-2341F
188.0 540-2342F
188.0 AG-0414
188.0 AG-0415
189.5 008-0387F
189.5 008-0388F
189.5 008-0389F
189.5 008-0390F
189.5 008-0391F
189.5 008-0392F
191.5 054-0531F
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COMMON NAME

bluehead sucker
small fish
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
speckled dace
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
common carp
common carp
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker

flannelmouth sucker

PERCENT
MOISTURE

67.5
711
65.4
64.8
67.2
68.2
66.7
71.0
71.8
62.9
63.1
66.4
59.7
59.9
62.3
67.2
75.7
64.2
64.1

69.4

ALUMINUM

374

933
176

ARSENIC

0.43

0.79
0.28

BARIUM

19

BERYLLIUM

<0.1

<0.1
0.21

BORON

<2

<2

CADMIUM

0.038

0.046
0.026

CHROMIUM

21

1.0
25

COPPER

6.66

2.89
2.71

IRON

298

748
164



Appendix A.  Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER
REACH/ SAMPLE PERCENT
MATRIX/ IDENTIFICATION COMMON NAME ALUMINUM ARSENIC BARIUM BERYLLIUM BORON CADMIUM CHROMIUM  COPPER IRON
RIVER CODE MOISTURE
MILE
191.5 054-0532F flannelmouth sucker 69.7
191.5 054-0533F flannelmouth sucker 69.1
191.5 054-0534F bluehead sucker 68.1
191.5 054-0535F bluehead sucker 69.4
191.5 054-0536F bluehead sucker 71.6
191.5 21-0846F flannelmouth sucker 74.1
191.5 22-0847F flannelmouth sucker 66.4
191.5 23-0848F flannelmouth sucker 71.9
191.5 24-0849F bluehead sucker 72.8
191.5 25-0850F bluehead sucker 75.3
191.5 26-0851F bluehead sucker 75.8
194.0 007-0384F flannelmouth sucker
194.0 007-0385F flannelmouth sucker
194.0 007-0386F flannelmouth sucker
195.0 053-0525F flannelmouth sucker 72.8
195.0 053-0526F flannelmouth sucker 731
195.0 053-0527F flannelmouth sucker 70.8
195.0 053-0528F bluehead sucker 68.4
195.0 053-0529F bluehead sucker 725
195.0 053-0530F bluehead sucker 69.9
195.6 04-0310 flannelmouth sucker 65.0 498 <0.2 6 <0.1 3 0.032 <0.5 1.78 314
195.6 04-0311 common carp 70.8 307 <0.2 4 <0.1 <2 0.154 0.5 3.97 239
195.6 04-0312 rainbow trout 747 350 <0.2 4 <0.1 <2 0.019 0.7 2.72 254
195.6 04-0315 small fish 743 1550 0.34 24 <0.1 4 0.090 2.9 3.44 893
195.6 462-2648 small fish 70.1 1420 1.60 40 <0.1 <2 <0.1 3.8 3.60 1300
195.6 462-2649 small fish 713 331 1.40 12 <0.1 <2 <0.1 4.6 2.70 266
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Appendix A.  Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER

REACH/ SAMPLE
MATRIX/ IDENTIFICATION

RIVER CODE

MILE

195.6 462-2650
195.6 462-2651
195.6 462-2652
195.6 B1
195.6 B2
196.5 055-0537F
196.5 055-0538F
196.5 055-0539F
196.5 055-0540F
196.5 055-0541F
196.5 055-0542F
196.5 055-0543F
196.5 055-0544F
196.5 055-0545F
198.3 15-0840F
198.3 16-0841F
198.3 17-0842F
198.3 18-0843F
198.3 19-0844F
198.3 20-0845F
204.5 12-0837F
204.5 13-0838F
204.5 14-0839F
205.0 006-0380F
205.0 006-0381F
205.0 006-0382F
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COMMON NAME

flannelmouth sucker
bluehead sucker
common carp
common carp
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
rainbow trout
rainbow trout
rainbow trout
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
bluehead sucker
bluehead sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker

flannelmouth sucker

PERCENT
MOISTURE

64.8
73.0
71.9
71.0
58.8
72.7
72.3
74.9
67.8
71.6
69.2
79.5
78.4
76.8
72.0
67.9
73.2
78.5
70.0
67.2
72.3
66.9
69.9

ALUMINUM

329
1390
272

<5.00

ARSENIC

0.88
1.20
0.73
<.3
<.3

BARIUM

39

©

BERYLLIUM

<0.1
<0.1
<0.1
<0.1
<.100

BORON

<2
<2
<2
<.500
<.500

CADMIUM

<0.1
<0.1

0.100
<.100

<.100

CHROMIUM

11
2.8

0.6
0.5

<.500

COPPER

3.10
2.80

4.70
3.65

1.69

IRON

236
1450

304
79

33



Appendix A.  Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER

REACH/ SAMPLE PERCENT
MATRIX/ IDENTIFICATION COMMON NAME ALUMINUM ARSENIC BARIUM BERYLLIUM BORON CADMIUM CHROMIUM COPPER IRON

RIVER CODE MOISTURE

MILE

205.0 006-0383F bluehead sucker
205.0 052-0522F flannelmouth sucker 70.4
205.0 052-0523F flannelmouth sucker 72.4
205.0 052-0524F flannelmouth sucker 72.1
205.0 09-0834F flannelmouth sucker 67.5
205.0 10-0835F flannelmouth sucker 69.5
205.0 11-0836F flannelmouth sucker 71.2
207.0 03-0303F rainbow trout 77.8 556 <0.2 5 <0.1 7 0.038 <0.5 5.83 380
207.0 03-0304 flannelmouth sucker 67.7 335 0.25 6 <0.1 5 0.845 <0.5 2.17 246
207.0 03-0305 flannelmouth sucker 65.8 305 <0.2 7 <0.1 <2 0.050 0.7 2.12 221
207.0 03-0307 small fish 72.2 441 <0.2 19 <0.1 <2 0.075 2.7 2.52 308
207.0 03-0309 flannelmouth sucker 64.7 479 <0.2 4 <0.1 5 0.038 <0.5 1.70 312
207.0 461-2641 small fish 71.2 113 <0.2 11 <0.1 <2 <0.1 3.7 1.90 122
207.0 461-2642 small fish 70.1 197 <0.2 10 <0.1 <2 <0.1 25 2.50 185
207.0 461-2643 flannelmouth sucker 67.0 319 <0.2 6 <0.1 <2 <0.1 0.9 1.80 223
207.0 461-2644 rainbow trout 66.9 205 <0.2 4 <0.1 <2 <0.1 <0.5 4.30 179
207.0 461-2645 common carp 69.1 165 <0.2 7 1.10 3 0.150 3.2 5.40 163
207.0 Al common carp 715 110 <0.3 14 <0.100 1 0.443 0.9 5.82 227
207.0 A2 common carp 44 <0.3 6 <0.100 <0.500 0.265 3.6 4.42 163
207.0 A3 flannelmouth sucker 65.2 51 <0.3 6 <0.100 <0.500 <0.150 0.5 4.22 98
207.0 A4 flannelmouth sucker 70.1 120 <0.3 10 <0.100 <0.500 <0.100 0.8 2.08 185
207.0 A5 brown trout 73.4 63 <0.3 4 <0.100 <0.500 <0.150 0.7 9.53 171
207.0 A6 brown trout 68.1 7 <3 2 0.11 <.500 0.121 0.8 6.43 58
207.5 06-0831F flannelmouth sucker 67.4
207.5 07-0832F flannelmouth sucker 73.8
207.5 08-0833F flannelmouth sucker 73.8
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Appendix A.

RIVER

REACH/ SAMPLE
MATRIX/ IDENTIFICATION

RIVER CODE

MILE

208 ISIWFW21
208 ISIWFW22
208 ISIWFW23
208 ISIWFW24
208 ISIWFW25
208.5 01-0826F
208.5 02-0827F
208.5 03-0828F
208.5 04-0829F
208.5 05-0830F
208.5 051-0516F
208.5 051-0517F
208.5 051-0518F
208.5 051-0519F
208.5 051-0520F
208.5 051-0521F
209.0 005-0377F
209.0 005-0378F
209.0 005-0379F

Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mgL) in

Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

Reach 8 - Sediment

216
216
221
221
222
222
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1SJWSCD1
1SIWSCD2
SJSEDSA
SJSEDSB
1SJWSCD3
1SJWSCD4

COMMON NAME

rainbow trout
rainbow trout
rainbow trout
rainbow trout
rainbow trout
bluehead sucker
bluehead sucker
common carp
common carp
common carp
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
rainbow trout
rainbow trout
rainbow trout
flannelmouth sucker
flannelmouth sucker

flannelmouth sucker

sediment
sediment
sediment
sediment
sediment

sediment

PERCENT
MOISTURE

66.9
69.4
72.0
70.8
67.2
77.0
722
74.1
711

61.2
69.3
65.8
77.1
78.6
72.7

43.3
37.6
40.2
40.2
49.3
63.1

ALUMINUM

11
26
13
56
55

6833
6962

7484
7282

ARSENIC

<0.1347212
<0.1601094
<0.1463286

<0.150249
<0.1272191

2.27
2.53
6.60
5.90
3.94
5.82

BARIUM

<1
<1

170
167
520
550
164
143

BERYLLIUM

<0.07
<0.08
<0.09
<0.08
<0.07

0.57
0.57
2.00
2.00
0.61
0.51

BORON

3

3

2
<1.685865
<1.47358

18
12

16
20

CADMIUM

0.101
<0.081
<0.088
<0.084
<0.074

1.088
0.888
<2
<2
1.702
1.625

CHROMIUM

3.7
3.1
<0.4
29
<0.4

7.6
5.3
58.0
50.0
7.1
21.6

COPPER

13.74
9.53
11.93
8.98
9.42

16.30
14.27
29.00
27.00
24.73
52.61

IRON

66
67
50
84
70

12948
13179

18328
19866



Appendix A.  Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER

REACH/ SAMPLE PERCENT
MATRIX/ IDENTIFICATION COMMON NAME ALUMINUM ARSENIC BARIUM BERYLLIUM BORON CADMIUM CHROMIUM  COPPER IRON

RIVER CODE MOISTURE

MILE

224 SJSED1A sediment 40.2 5 5.40 870 1.00 1 <2 25.0 12.00 3
224 SJSED1B sediment 40.2 5 3.60 970 1.00 1 <2 27.0 11.00 4
224 SJSED2A sediment 40.2 1 1.00 210 <1 27 <2 6.0 7.00 1
224 SJSED2B sediment 40.2 4 2.90 550 1.00 13 <2 16.0 12.00 2
224 SJSED3A sediment 40.2 5 4.30 730 1.00 1 <2 18.0 11.00 2
224 SJSED3B sediment 40.2 5 4.50 680 1.00 1 <2 19.0 11.00 2
224 SJSED3C sediment 40.2 5 4.30 710 1.00 2 <2 19.0 11.00 2
Reach 8 - Water
215 581 water <0.001
215 5S10 water <0.002
215 5811 water <0.002
215 5512 water <0.002
215 582 water <0.001
215 5S3 water 0.642
215 554 water 0 0.001 0.1 0.03
215 585 water 0.001
215 5S6 water <0.001
215 5587 water <0.002
215 5S8 water <0.002
215 589 water <0.002
216 ISIWWCD1 water 0 0.0 <0.000 0.4 <0.00 0.004 0.19 0.1
216 ISIWWCD?2 water <0.049 0.1 <0.000 0.3 0.002 <0.003 0.17 <0.1
221 SIWAT5A water 2.000 20 <1 <1 3.00
221 SIJWATS5B water 1.000 20 <1 <1 1.00
224 281 water <0.001
224 2510 water <0.002
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Appendix A.  Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER
REACH/ SAMPLE PERCENT
MATRIX/ IDENTIFICATION COMMON NAME ALUMINUM ARSENIC BARIUM BERYLLIUM BORON CADMIUM CHROMIUM COPPER IRON
RIVER CODE MOISTURE
MILE
224 25811 water <0.002
224 2812 water <0.002
224 2S2 water <0.001
224 2S3 water 0.001
224 254 water 0.001
224 2S5 water <0.001
224 2S6 water 0.001
224 287 water <0.002
224 2S8 water <0.002
224 289 water <0.002
224 SIWATI1A water <1 30 <1 <1 1.00
224 SIWATI1B water 1.000 20 <1 <1 1.00
224 SIWAT2A water <1 130 <1 2.0 <1
224 SIWAT2B water <1 140 <1 1.0 <1
224 SIWAT3A water <1 20 <1 <1 <1
224 SIWAT3B water 1.000 10 <1 <1 <1
224 SIWAT3C water 1.000 20 <1 <1 1.00
225 1s1 water <0.001
225 1810 water <0.002
225 1s11 water <0.002
225 1s12 water <0.002
225 182 water <0.001
225 1S3 water 0.002
225 154 water 0.002
225 1S5 water <0.001
225 1S6 water 0.001
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Appendix A.  Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER

REACH/ SAMPLE PERCENT
MATRIX/ IDENTIFICATION COMMON NAME ALUMINUM ARSENIC BARIUM BERYLLIUM BORON CADMIUM CHROMIUM COPPER IRON

RIVER CODE MOISTURE

MILE

225 1s7 water <0.002
225 1S8 water <0.002
225 1S9 water <0.002
Reach 8 - Submerged Plants
216.0 SJO7PA algae 77.3 3.40 253 0.68 241 0.580 10.0 12.00 9860
216.0 SJO7PM cattail 86.7 6820 3.50 105 0.33 13 0.420 4.8 9.20 5430
216.0 SRO7PA algae 72.4 8750 1.70 234 0.27 17 0.170 7.8 7.20 9410
218.0 SJO6PA algae 72.8 26800 3.50 253 1.10 190 0.850 135 16.00
218.0 SRO6PA algae 83.2 9720 2.20 224 0.27 66 0.180 7.8 8.70 7680
218.0 535-2319P periphyton 87.2
221.0 SJO3PA algae 80.8 13400 3.90 173 0.58 66 0.550 9.2 12.00 8300
221.0 SJO3PM cattail 87.5 210 0.10 36 <0.01 15 0.040 0.6 4.70 154
221.0 SRO3PA algae 83.2 6840 1.70 160 0.07 47 0.340 4.9 14.00 4950
223.0 SJ02PA algae 81.7 3.70 181 0.73 76 0.690 9.5 19.00 9310
223.0 SJ02PM unkrown 88.2 3540 0.98 100 0.17 440 0.340 2.5 14.00 2250
223.0 SRO2PA algae 80.4 10100 2.60 143 0.24 15 0.190 5.8 10.00 9500
224.0 SJO5PA algae 80.3 4660 1.50 153 0.23 130 0.280 3.2 6.20 3130
224.0 SJBPM1 coontail 88.1 2590 2.20 184 0.14 21 0.250 1.6 8.80 2360
224.0 SJBPM2 cattail 89.3 100 <0.1 41 <0.01 13 <0.02 0.3 7.40 105
224.0 SJBPM3 duckweed 94.4 4430 1.20 93 0.23 588 0.370 2.9 15.00 3540
224.0 SRO5PA algae 73.8 4650 1.00 221 0.14 114 0.140 3.5 6.00 3630
225.0 SJ04PA algae 91.2 84500 3.50 2450 0.80 13 0.820 13.6 17.00 10900
225.0 SJUPM1 coontail 86.5 12600 1.80 196 0.51 302 0.540 9.4 11.00 6630
225.0 SJUPM2 cattail 89.8 290 0.20 39 0.01 17 0.079 0.4 7.20 204
225.0 SRO4PA algae 88.3 9550 1.60 316 0.21 4 0.460 4.9 9.20 7190
226.0 535-2317P periphyton 82.0
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Appendix A.  Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER
REACH/ SAMPLE
MATRIX/ IDENTIFICATION
RIVER CODE
MILE
226.0 SJO1PA
226.0 SJO1IPM1
226.0 SJOLPM 2
226.0 SRO1PM1
226.0 SRO1PM2

Reach 8 - Invertebrates

216.0 SJ071B
216.0 SR071B
217.5 075-0652M
217.5 BGD-0431M
218.0 SJ061B
218.0 SR061B
218.8 535-2318I
221.0 SJo3iB
221.0 SR031B1
221.0 SRO031B2
223.0 SJ021B1
223.0 SJ021B2
223.0 SJ02INK
223.0 SR021B1
223.0 SR021B2
224.0 075-0651M
224.0 SJosIB
224.0 SJOSINK
224.0 SR051B
225.0 SJo41B
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COMMON NAME

algae
coontail

cattail
coontail

cattail

annelid
mayfly larvae
macroinvertebrates
macroinvertebrates
annelid
mayfly larvae
macroinvertebrates
midge lavae
mayfly larvae
snail
snail
oligochae
diving beetle
snail
annelid
macroinvertebrates
mixed odonata
waterboatmen
damselfly larvae

damselfly larvae

PERCENT
MOISTURE

75.2
74.1
82.9
78.5
85.8

90.7
74.3
0.8

91.9
74.9
65.8
91.2
725
76.2
74.8
86.0
67.9
75.1
80.0

1.0
75.8
86.8
83.1
80.0

ALUMINUM

1530
110
45
100
49

9920
2500

8770
2870

8600
2100
958
352

430
1360
3180

936
823
704
1600

ARSENIC

1.10
0.20
0.20
0.10
0.19

1.90
1.50

1.80
1.50

1.70
1.40
2.20
3.00
5.80
<0.5
2.00
3.40

0.71
0.50
0.98
0.30

BARIUM

44
17

16

130
54

114
58

125
58
92
30

11
69
92

14
15
13

BERYLLIUM

0.10
0.01
<0.01
<0.04
<0.04

0.45
0.13

0.40
0.13

0.39
0.06
<0.04
0.02
0.31
<0.03
0.10
0.10

0.04
0.03
0.07
0.07

BORON

86

25

34

11

<2
<2

CADMIUM

0.310
0.067
0.050
0.020
0.110

0.420
0.380

0.450
0.580

0.410
0.850
0.270
0.097
0.670
0.190
0.240
0.380

0.079
0.170
0.430
0.290

CHROMIUM

18
0.2
0.5
1.2
1.0

6.4
5.0

6.0
6.6

5.7
4.2
1.2
<0.1
5.0
0.0
2.8
12.0

0.7
0.6
17
1.4

COPPER

15.00
2.90
19.00
0.30
18.00

15.00
17.00

15.00
16.00

15.00
19.00
14.00
11.00
15.00
32.00
25.70
12.00

15.00
11.00
14.00
15.00

IRON

3910
509
151
502
219

2090

7110
2380

6190
1580
1030

264

364
1050
3530

616
558
699
980



Appendix A.  Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER

REACH/ SAMPLE PERCENT
MATRIX/ IDENTIFICATION COMMON NAME ALUMINUM ARSENIC BARIUM BERYLLIUM BORON CADMIUM CHROMIUM COPPER IRON

RIVER CODE MOISTURE

MILE

225.0 SJ04INK backsw immers 63.1 557 0.30 17 0.02 4 0.190 0.5 18.00 382
225.0 SR041B1 unknown 70.7 1010 1.20 29 0.03 1 0.550 0.8 33.80 856
225.0 SR041B2 snail 82.1 552 3.10 56 0.03 0 0.670 0.6 55.70 659
226.0 535-2316l macroinvertebrates 64.1
226.0 SJo11B1 dragonfly larvae 80.7 140 <0.2 3 <0.01 3 0.120 0.3 18.00 199
226.0 SJo1iB2 snail 70.2 89 0.70 7 <0.01 <2 0.079 <0.1 5.90 213
226.0 SJO1INK waterboatmen 72.3 36 <0.2 1 <0.01 <2 0.390 <0.1 16.00 110
226.0 SRO11B1 mixed odon ata 84.4 37 0.38 1 <0.04 1 0.130 0.8 12.00 74
226.0 SRO11B2 snail 77.7 40 0.60 2 0.05 2 0.080 0.3 9.10 188
226.0 SRO1INK waterboatmen 733 16 <0.1 1 <0.04 0 0.200 0.6 22.00 90
Reach 8 - Whole Body Fish
216 ISIWFW11 rainbow trout 67.8 22 <0.1314064 1 <0.07 6 <0.074 2.7 63.15 72
216 ISIWFW12 rainbow trout 72.0 207 0.25 6 <0.09 7 <0.087 1.7 15.98 293
216 ISIWFW13 rainbow trout 71.5 67 <0.1513079 2 <0.09 6 <0.086 <0.4 18.13 139
216 ISIWFW14 rainbow trout 68.4 55 <0.1389342 2 <0.08 5 <0.078 1.9 11.59 100
216 ISIWFW15 rainbow trout 68.7 45 <0.1402392 2 <0.08 3 0.192 2.6 9.55 130
216 SJO7FFS1 fathead/mogquitofish 81.3 651 0.80 0.03 <2 0.078 0.2 4.10 370
216 SJO7FFS2 brown trout 729 89 0.40 <0.01 <2 0.130 <0.1 3.30 81
216 SJO7FI1 brown trout 68.7 8 0.60 1 <0.005 <1 0.028 0.0 5.37 45
216 SJO7FI2 rainbow trout 71.0 120 0.97 3 <0.005 <1 0.028 0.3 4.46 122
216 SJO7FI3 rainbow trout 69.8 40 0.31 2 <0.005 <1 0.010 0.2 4.78 77
216 SJ07FI4 rainbow trout 71.9 209 0.50 0.06 <1 0.050 0.5 3.79 311
216 SJO7FI5 brown trout 72.0 76 0.50 0.03 <1 0.022 0.1 4.58 89
216 SRO7FI01 brown trout 69.4 49 0.30 1 <0.005 1 0.009 0.7 6.53 70
216 SRO7F102 rainbow trout 723 236 0.38 4 <0.005 1 0.028 0.7 5.53 229
216 SRO7FI103 brown trout 73.2 70 0.21 8 <0.005 <0.2 0.018 0.7 3.87 86
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RIVER
REACH/
MATRIX/
RIVER
MILE

216

217.0
217.0
217.0
217.0
217.0
217.0
217.0
217.0
217.0
217.0
217.0
217.0
217.0
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SAMPLE
IDENTIFICATION
CODE

SRO7FI104
050-0510F
050-0511F
050-0512F
050-0513F
050-0514F
050-0515F
BGD-0426 F
BGD-0426 F
BGD-0426 F
BGD-0427 F
BGD-0427 F
BGD-0427 F
BGD-0428 F

COMMON NAME

rainbow trout
rainbow trout
rainbow trout
rainbow trout
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
rainbow trout
rainbow trout
rainbow trout
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker

brown trout

PERCENT
MOISTURE

74.4
72.9
75.9
73.6
62.3
64.5
67.0
77.1
70.7
73.8
65.1
60.0
63.8
76.3

ALUMINUM

42

222
103
478
168

69
289

66

ARSENIC

1.32

0.35
0.47
0.27
<0.2
0.25
<0.2
<0.2

BARIUM

PO Rk N N A

BERYLLIUM

<0.005

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

BORON

<0.2

11
11

<2

CADMIUM

0.016

0.014
0.022
0.018
0.030
0.028
0.034
0.015

CHROMIUM

0.7

2.2
0.5
<0.5
<0.5
<0.5
1.7
<0.5

COPPER

5.52

2.95
3.85
2.64
2.55
1.40
2.03
8.47

IRON

66

192
237
525
147

80
224
106



Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in

REACH/
MATRIX/

RIVER

RIVER
MILE

Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

SAMPLE
IDENTIFICATION
CODE

Reach 1 - Submerged Plants

2
2

473-2715
383

Reach 1 - Invertebrates

2
2

473-2716
382

Reach 1 - Whole Body Fish

N N N M M O O O O O O O O O 0O 0o 0o o o

491
460-2637
485
494
492
493
486
460-2633
460-2638
460-2636
460-2635
487
460-2634
488
385
384
473-2717
473-2718
473-2719

COMMON NAME

Vegetation

Vegetation

Invertebrate

Invertebrate

Green Sunfish
Green Sunfish
Striped Bass
Smallmouth Bass
common carp
channel caffish
Walleye
Striped Bass
Largemouth Bass
channel catfish
common carp
common carp
Walleye
channel caffish
small fish
small fish
small fish
small fish

flannelmouth sucker

LEAD

5.7
7.4

11
1.2

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.5
0.7
0.6
0.2
0.2
1.0
0.2
1.0
13
1.2

MAGNESIUM

3920
5880

1960
1490

1600
1600
1220
1290
1340
1040
1160
1300
1740
1670
1420
1190
1460
1030
1470
1270
1640
1950
1490

MANG ANESE

411
483

62
138

18
20

26
12

10
10
22
17
11

24
26
23
41
39
35

MERCURY

0.050
0.016

0.060
0.084

0.110
0.230
1.230
0.192
0.097
0.307
0.434
0.430
0.360
0.780
0.480
0.547
0.630
0.352
0.086
0.127
0.120
0.100
0.210

MOLYB-
DENUM

3.0
1.0

1.0
1.0

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
3.0

NICKEL

7.8
8.5

2.8
15

0.2
1.0
1.7
0.2
2.4
0.9
0.6
0.2
1.0
3.2
13
15
0.2
1.9
15
0.2
0.5
0.5
3.1

SELENIUM

1.30
0.65

2.40
3.43

3.13
4.20
5.27
3.05
3.11
1.54
3.22
4.70
3.80
2.10
2.60
2.38
2.90
3.11
2.25
2.74
6.50
3.20
4.00

STRONTIUM

365.0
239.0

600.0
27.5

167.0
123.0

86.6

85.7
157.0

98.4

62.2
105.0
206.0
232.0
210.0
129.0
118.0

84.4
141.0
112.0
175.0
182.0
124.0
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VANADIUM

19.9
28.2

4.0
3.9

0.6
14
0.8
0.2
1.4
11
0.2
0.2
0.9
4.1
1.4
1.2
0.5
2.0
4.2
2.4
3.0
3.1
4.6

ZINC

40
a4

89
163

134
115
62
62
228
86
40
57
56
91
261
237
46
71
111
86
128
131
73



Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER
REACH/
MATRIX/
RIVER
MILE

N NN

Reach 2 - Submerged Plants

53

SAMPLE
IDENTIFICATION
CODE

380
379
473-2720
381

472-2708

Reach 2 - Invertebrates

53
53

Reach 2 - Whole Body Fish

53
53
53
53
53
53
53
53
53

Reach 3 - Submerged Plants

7
7
93
93

378
472-2709

472-2710
377
472-2711
472-2713
376
472-2712
472-2714
374
375

471-2701
371
470-2694
364

Reach 3 - Invertebrates

7
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471-2702

COMMON NAME

flannelmouth sucker
flannelmouth sucker
common carp

channel caffish

Vegetation

Invertebrate

Invertebrate

small fish
small fish
small fish
bluehead sucker
channel caffish
flannelmouth sucker
channel caffish
flannelmouth sucker

flannelmouth sucker

Vegetation
Vegetation
Vegetation

Vegetation

Invertebrate

LEAD

0.6
0.2
0.2
0.6

10.5

11
0.8

0.7
0.2
0.8
11
0.7
0.7
0.2
0.2
0.2

12.0
10.5
8.6
9.5

0.8

MAGNESIUM

1410
764
811
888

3300

1430
1820

1490
1190
1310
1410
1270
1190
1360
1290
1220

4100
5890
2460
5090

1020

MANG ANESE

26

13
10

296

76
39

28
19
24
47
23
25
17
25
23

461
562
243
577

42

MERCURY

0.252
0.121
0.100
0.086

0.040

0.057
0.080

0.220
0.164
0.270
0.200
0.262
0.180
0.210
0.179
0.165

0.060
0.056
0.040
0.053

0.120

MOLYB-
DENUM

1.0
1.0
1.0
1.0

2.0

1.0
1.0

1.0
1.0
2.0
1.0
1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0

1.0

NICKEL

13
0.2
2.4
0.8

7.9

16
0.7

0.7
0.2
9.7
0.9
2.8
13.3
4.2
18
0.9

9.0
12.3
5.1
11.6

0.8

SELENIUM

2.56
2.31
2.70
2.67

0.90

2.85
3.20

6.30
4.46
6.50
3.40
2.10
2.50
10.30
0.08
2.50

1.30
0.54
0.90
0.85

3.40

STRONTIUM

70.9
23.1
43.6
74.9

117.0

24.4
572.0

146.0
119.0
168.0
121.0
127.0
98.1
164.0
68.9
74.8

367.0
228.0
244.0
218.0

18.2

VANADIUM

2.0
0.2
19
1.0

32.7

3.7
25

1.9
0.8
2.3
3.5
3.9
1.4
5.1
2.8
18

29.0
40.5
16.7
34.4

2.4

ZINC

64
51

157

56

130
69

140
115
138
66
75
53
96
65
53

66
81
35
88

103



Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in

RIVER
REACH/
MATRIX/
RIVER
MILE

7
7
93
93
100

Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

SAMPLE
IDENTIFICATION
CODE

370
373
363
470-2695
469-2693

Reach 3 - Whole Body Fish

7
7
7
7
7
7
7
7
7
7
77
92
92
92
92
92
92
93
93
93

369
471-2706
368
471-2705
366
372
365
367
471-2707
471-2704
471-2703
SJWBF31
SIWBF33
SIWBF36
SIWBF34
SIWBF35
SIWBF32
361
359
360

COMMON NAME

Invertebrate
Invertebrate
Invertebrate
Invertebrate

Invertebrate

small fish
bluehead sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
small fish
common carp
flannelmouth sucker
channel caffish
small fish
small fish
flannelmouth sucker
common carp
speckled dace
common carp
speckled dace
flannelmouth sucker
flannelmouth sucker
common carp

flannelmouth sucker

LEAD

11
0.9
0.9
1.0
0.2

0.2
0.6
0.2
0.7
0.7
0.7
13
0.6
0.2
0.5
0.7
11
0.7
0.6
11
0.5
0.6
0.8
1.2
0.6

MAGNESIUM

1480
1360
1460

823
2530

1170
1060
1020
1340

816
1290
1150
1270

787
1310
1510
1480
1260
1840
1260
2090
1750

885

975
1080

MANG ANESE

79
38
55
53
40

22
23
19
23

36
11
35
11
23
32
13

29
14
19
21
15
10
25

MERCURY

0.032
0.056
0.075
0.070
0.120

0.174
0.240
0.353
0.220
0.322
0.107
0.187
0.105
0.410
0.260
0.260
0.460
0.540
0.240
0.740
0.320
0.370
0.208
0.152
0.155

MOLYB-
DENUM

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
<2.0
<2.0
<2.0
<2.0
<2.0
<2.0
1.0
1.0
1.0

NICKEL

17
1.0
1.8
0.8
1.9

0.6
0.8
13
1.2
0.9
0.2
13
0.7
15
0.2
3.2
21
21
0.5
2.9
<0.5
23
16
1.2
1.8

SELENIUM

2.25
2.55
2.46
2.40
2.00

1.30
3.10
0.77
3.40
1.97
1.04
3.20
1.01
1.70
7.20
7.50
3.60
3.70
6.70
6.40
5.60
3.50
1.66
3.33
2.09

STRONTIUM

40.8
29.4
33.6
36.5
653.0

121.0
87.7
79.2
84.2
40.6

134.0

139.0
63.3
65.1

186.0

174.0
85.5
39.8

295.0
58.0

226.0
69.9
49.4
87.4
69.7

VANADIUM

4.6
2.8
4.5
2.4
11

1.4
1.4
11
18
0.6
2.2
0.9
2.3
18
14
2.0
0.6
0.8
1.2
17
0.8
0.9
1.2
0.9
23

ZINC

142
160

122
74

129
50
48
73
46

124

133
66
47

191

122
65

131

212

171

194
54
49

168
57
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Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER
REACH/

MATRIX/

RIVER

MILE
93 470-2698
93 358
93 470-2697
93 470-2699
93 470-2696
93 470-2700
93 362
100 469-2690
100 502
100 500
100 469-2689
100 501
100 469-2691
100 469-2692

Reach 3 - Whole Body Fish

92 SIWBF31
92 SIWBF32
92 SIWBF33
92 SIWBF34
92 SIWBF35
92 SJWBF36

Reach 4 - Water

122.7 7181
122.7 71S10
122.7 7182
122.7 71S3
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SAMPLE
IDENTIFICATION

COMMON NAME

bluehead sucker
channel caffish
flannelmouth sucker
common carp
small fish
Channel Catfish
small fish
small fish
Red Shiner
speckled dace
Red Shiner
flannelmouth sucker
flannelmouth sucker

flannelmouth sucker

flannelmouth sucker

flannelmouth sucker
common carp
common carp
speckled dace

speckled dace

water
water
water

water

LEAD

0.5
0.2
0.9
12
0.2
0.7
0.2
0.2
0.6
0.2
0.5
0.2
0.6
0.2

11
0.6
0.7
11
0.5
0.6

0.0140
0.0052
0.0433
0.0182

MAGNESIUM

1060
1050

898
1080
1120
1030
1230

993
2100
1330
1690
1260
1740
1530

1480
1750
1260
1260
2090
1840

MANG ANESE

15
14
12
15
16
26
26
16
395
19
52
19
37
22

13
21

14

19
29

11

MERCURY

0.220
0.531
0.220
0.110
0.220
0.200
0.081
0.260
0.108
0.489
0.120
0.141
0.280
0.150

0.460
0.370
0.540
0.740
0.320
0.240

<0.0002
<0.0002
<0.0002
<0.0002

MOLYB-
DENUM

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0
1.0
1.0

<2.0
<2.0
<2.0
<2.0
<2.0
<2.0

NICKEL

8.1
13
1.0
4.8
0.2
2.0
0.2
7.6
0.8
0.2
7.9
0.2
5.6
0.9

2.1
2.3
2.1
2.9
<0.5
0.5

0.06

SELENIUM

3.80
2.38
0.10
3.70
6.80
2.90
2.13
3.80
2.32
6.67
2.60
1.96
4.10
3.50

3.60
3.50
3.70
6.40
5.60
6.70

0.001
0.006
0.003
0.003

STRONTIUM

80.8

89.0

59.7
121.0
146.0

70.5
146.0
182.0
287.0
180.0
168.0
121.0
249.0
181.0

85.5
69.9
39.8
58.0
226.0
295.0

0.8

VANADIUM

8.6
13
0.8
5.1
0.6
3.2
0.2
0.9
3.8
18
6.6
19
2.4
1.4

0.6
0.9
0.8
1.7
0.8
1.2

ZINC

64
72
48

209

158
50

104

126

118

149

140
78

107
83

65

54
131
171
194
212

0.05
0.03
0.21
0.03



Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER

REACH/ SAMPLE
MATRIX/ IDENTIFICATION COMMON NAME LEAD MAGNESIUM MANG ANESE MERCURY MOLYB- NICKEL SELENIUM STRONTIUM VANADIUM ZINC

RIVER CODE DENUM

MILE

122.7 7154 water 0.0016 <0.0002 0.012 <0.01
122.7 7185 water 0.0210 <0.0002 0.009 0.13
122.7 71S6 water 0.0007 <0.0002 0.011 <0.01
122.7 7187 water 0.0020 <0.0002 0.007 0.01
122.7 7158 water <0.0004 <0.0002 0.012 0.01
122.7 7159 water 0.0020 <0.0002 0.008 0.01
Reach 4 - Submerged Plants
119.3 12-0357 periphyton 115 5260 869 0.087 21.9 0.77 225.0 39.2 97
119.3 468-2684 periphyton 9.1 2920 469 <0.100 7.0 1.40 257.0 22.0 44
Reach 4 - Invertebrates
119.3 12-0355 macroinvertebrates 1.0 1350 53 0.032 11 1.68 28.3 3.6 180
119.3 468-2685 macroinvertebrates 2.0 1290 123 <0.100 2.0 3.70 46.0 5.9 105
122.7 11-0349 macroinvertebrates 2.2 2240 202 0.050 4.4 4.18 70.1 13.2 97
122.7 11-0350 macroinvertebrates 0.8 2290 208 <0.016 1.8 5.12 676.0 5.3 60
Reach 4 - Whole Body Fish
110 SIWBF26 flannelmouth sucker 1.3 2030 45 0.500 <2.0 2.9 3.30 64.8 3.0 108
110 SIWBF27 flannelmouth sucker 14 1060 16 0.510 <2.0 2.7 3.40 45.1 14 61
110 SIWBF28 common carp <0.5 1640 5 0.310 <2.0 1.4 4.50 55.8 <0.5 80
110 SIWBF29 speckled dace 0.8 2330 31 0.240 <2.0 0.7 6.70 276.0 1.4 199
110 SIWBF30 speckled dace 0.6 2050 23 0.350 <2.0 <0.5 6.80 214.0 11 177
119.3 12-0353 flannelmouth sucker 1.0 888 14 0.233 1.2 1.39 46.8 15 44
119.3 12-0354 flannelmouth sucker <0.5 884 17 0.157 0.5 2.06 29.4 1.4 53
119.3 12-0356 small fish 0.7 1380 35 0.104 11 3.53 137.0 2.8 158
119.3 468-2686 small fish 0.5 1080 16 0.190 1.3 5.20 159.0 0.5 149
119.3 468-2687 flannelmouth sucker <0.5 898 11 0.140 <0.5 3.50 70.0 0.6 39
119.3 468-2688 bluehead sucker 0.7 1020 28 0.190 0.7 3.10 91.0 1.4 54
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Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in

RIVER
REACH/
MATRIX/
RIVER
MILE

122.7
122.7
130.5
130.5
130.5
130.5
130.5
130.5

Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

SAMPLE
IDENTIFICATION
CODE

11-0351

11-0352

063-0591F
063-0592F
063-0593F
063-0594F
063-0595F
063-0596F

Reach 5 - Water

148
148
148
148
148
148
148
148
148
148
148
148
148
148
148
148
148
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63S1

63510
63S11
63512
63513
63S14
63S15
63S16
63S17
63518
63519
63S2

63S20
63S21
63522
63523
63S24

COMMON NAME

bluehead sucker
small fish
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker

bluehead sucker

water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water

water

LEAD

1.0
<0.5

0.0170
0.0027
0.0160
0.0170
0.1110
0.0965
0.0047
0.0043
0.0443
0.0051
0.0090
0.0180
0.0110
0.0264
0.0274
0.0067
0.0067

MAGNESIUM

1710
1410

MANG ANESE

31
26

MERCURY

0.142
0.098

<0.0002
<0.0002
<0.0002
<0.0002

0.0004
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002

0.0016
<0.0002
<0.0002

MOLYB-
DENUM

NICKEL

13
1.0

SELENIUM

2.30
5.74
1.36
2.50
2.45
1.64
1.29
1.52

<0.001
<0.001
<0.001
<0.001

0.002

0.003
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.001
<0.001
<0.001
<0.001
<0.001

STRONTIUM

167.0
157.0

VANADIUM

3.8
29

ZINC

94
179

0.10
0.01
0.07
0.07
1.13
1.00
0.03
0.02
0.01
0.01
0.03
0.11
0.03
0.17
0.17
0.04
0.04



Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in

Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER
REACH/ SAMPLE
MATRIX/ IDENTIFICATION COMMON NAME LEAD MAGNESIUM MANG ANESE MERCURY MOLYB- NICKEL SELENIUM STRONTIUM VANADIUM
RIVER CODE DENUM
MILE
148 63S3 water 0.0537 <0.0002 <0.02 <0.001 0.4
148 63S4 water 0.0573 <0.0002 <0.001
148 63S5 water 0.0147 <0.0002 <0.001
148 63S6 water 0.0005 <0.0002 <0.001
148 63S7 water 0.3230 0.0005 <0.002
148 63S8 water 0.3080 0.0005 <0.002
148 63S9 water 0.0032 <0.0002 <0.001
Reach 5 - Submerged Plants
132.0 10-0346 periphyton 9.0 4320 690 0.035 10.6 0.60 201.0 325
132.0 467-2678 periphyton 10.3 3790 697 <0.100 8.1 2.20 360.0 28.0
142.0 09-0342 periphyton 9.4 4730 779 0.048 10.9 0.58 212.0 34.9
142.0 466-2671 periphyton 8.0 2200 701 <0.100 6.2 0.60 276.0 18.9
147.5 08-0335 periphyton 13.5 4770 812 0.052 11.8 0.32 178.0 39.4
147.5 465-2663 periphyton 9.7 1690 567 <0.100 4.6 0.80 159.0 13.7
Reach 5 - Invertebrates
132.0 10-0345 macroinvertebrates 0.6 1260 61 0.025 1.2 1.53 24.4 2.8
132.0 10-0348 macroinvertebrates 2.0 1780 155 0.026 3.2 1.47 44.0 8.9
139.0 075-0663M macroinvertebrates 3.01
142.0 09-0341 macroinvertebrates 1.7 1640 104 0.029 3.1 1.84 32.9 6.4
142.0 466-2672 macroinvertebrates 5.3 1920 352 <0.100 5.1 3.10 68.0 144
147.0 075-0662M macroinvertebrates 2.78
147.5 465-2664 macroinvertebrates 2.2 1230 244 0.100 2.8 3.40 29.0 6.2
148.0 08-0334 macroinvertebrates 1.0 1430 100 0.039 1.9 1.80 28.6 4.0
150.0 075-0661M macroinvertebrates 3.27
153.0 075-0660M macroinvertebrates 3.92

Reach 5 - Whole Body Fish

ZINC

0.18
0.19
0.03
<0.01
1.38
1.38
0.01

106
87
106
7
106
42

203
197

212
128

109
196
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Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER
REACH/ SAMPLE
MATRIX/ IDENTIFICATION COMMON NAME LEAD MAGNESIUM MANG ANESE MERCURY MOLYB- NICKEL SELENIUM STRONTIUM VANADIUM ZINC
RIVER CODE DENUM
MILE

132.0 10-0343 flannelmouth sucker 0.5 805 19 0.239 0.7 1.61 28.3 1.7 49
132.0 10-0347 small fish <0.5 1290 33 0.127 1.1 3.31 144.0 2.8 169
132.0 10-0408 bluehead sucker <0.5 1040 43 0.076 13 1.36 79.2 3.6 56
132.0 10-0409 channel catfish <0.5 781 7 0.122 1.7 3.09 61.7 1.7 182
132.0 10-0410 flannelmouth sucker 1.4 1310 32 0.216 2.0 1.67 146.0 2.8 51
132.0 467-2680 small fish 1.4 1640 53 0.190 11.0 8.00 128.0 8.1 128
132.0 467-2681 small fish 0.6 1300 16 0.180 4.9 5.10 130.0 1.4 155
132.0 467-2682 flannelmouth sucker <0.5 692 7 0.160 <0.5 2.40 42.0 0.9 37
132.0 467-2683 bluehead sucker <0.5 838 14 0.190 <0.5 2.00 70.0 <0.1 46
133.0 062-0585F flannelmouth sucker 1.49

133.0 062-0586F flannelmouth sucker 2.54

133.0 062-0587F flannelmouth sucker 3.33

133.0 062-0588F bluehead sucker 3.25

133.0 062-0589F bluehead sucker 1.68

133.0 062-0590F bluehead sucker 1.40

139.0 061-0579F flannelmouth sucker 1.61

139.0 061-0580F flannelmouth sucker 1.40

139.0 061-0581F flannelmouth sucker 1.87

139.0 061-0582F bluehead sucker 1.65

139.0 061-0583F bluehead sucker 1.56

139.0 061-0584F bluehead sucker 1.59

139.0 G1 common carp 1.2 1110 12 0.203 <0.8 <0.8 3.76 103.0 0.6 249
139.0 G2 common carp 0.6 969 5 0.543 <0.8 <0.8 2.52 54.5 <0.5 63
139.0 G3 flannelmouth sucker 0.4 986 12 0.139 <0.8 <0.8 1.97 42.8 0.6 42
139.0 G4 flannelmouth sucker 0.4 678 8 0.203 <0.8 <0.8 2.14 30.9 <0.5 39
139.0 G5 channel caffish 2.0 1640 51 0.245 <0.8 <0.8 1.92 210.0 1.1 84
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Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER
REACH/ SAMPLE
MATRIX/ IDENTIFICATION COMMON NAME LEAD MAGNESIUM MANG ANESE MERCURY MOLYB- NICKEL SELENIUM STRONTIUM VANADIUM ZINC
RIVER CODE DENUM
MILE

139.0 G6 channel caffish 1.0 899 8 0.162 <0.8 <0.8 2.58 85.0 <0.5 60
142.0 09-0337 common carp 0.5 1020 14 0.161 1.8 4.58 64.4 1.9 250
142.0 09-0338 channel caffish 0.6 743 20 0.337 15 1.96 38.6 1.2 58
142.0 09-0339 flannelmouth sucker 1.5 904 31 0.327 1.7 1.95 45.3 2.1 46
142.0 09-0340 small fish 0.6 1240 32 0.128 1.0 3.54 136.0 2.2 157
142.0 466-2673 small fish 0.9 1260 28 0.200 5.2 4.70 149.0 21 136
142.0 466-2674 bluehead sucker 0.6 821 29 0.130 1.0 1.30 57.0 0.9 45
142.0 466-2675 common carp 0.7 1060 9 0.230 0.8 5.40 56.0 0.9 176
142.0 466-2676 channel caffish 11 1100 13 0.390 0.8 3.50 77.0 0.9 66
142.0 466-2677 flannelmouth sucker 11 857 16 0.150 0.7 2.70 72.0 0.8 53
147.0 060-0570F flannelmouth sucker 2.06

147.0 060-0571F flannelmouth sucker 1.79

147.0 060-0572F flannelmouth sucker 2.22

147.0 060-0573F bluehead sucker 1.48

147.0 060-0574F bluehead sucker 1.63

147.0 060-0575F bluehead sucker 1.18

147.0 060-0576F channel caffish 1.86

147.0 060-0577F channel catfish 1.29

147.0 060-0578F channel catfish 1.21

147.0 F1 common carp 0.7 1220 12 0.357 <0.8 <0.8 3.51 108.0 <0.5 326
147.0 F2 common carp 1.3 1240 8 0.407 <0.8 <0.8 3.80 129.0 <0.5 245
147.0 F3 flannelmouth sucker 1.4 826 22 0.222 <0.8 <0.8 1.93 53.8 <5.0 51
147.0 F4 flannelmouth sucker 0.6 877 19 0.461 <0.8 <0.8 2.07 70.2 <0.5 48
147.0 F5 channel caffish 1.4 964 19 0.214 <0.8 <0.8 1.99 52.3 0.7 65
147.0 F6 channel caffish 1.1 894 8 0.309 <0.8 <0.8 1.89 79.5 <0.5 58
147.5 08-0328 channel caffish 0.6 697 18 0.182 0.5 1.86 32.8 0.7 56
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Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in

RIVER
REACH/
MATRIX/
RIVER
MILE

147.5
147.5
147.5
147.5
147.5
147.5
147.5
147.5
147.5
147.5
147.5
148.0
148.5
148.5
148.5
148.5
148.5
148.5
148.5
148.5
148.5
150.0
150.0
150.0
150.0
150.0
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Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

SAMPLE
IDENTIFICATION
CODE

08-0329
08-0331
08-0332
08-0333
08-0336
465-2665
465-2666
465-2667
465-2668
465-2669
465-2670
08-0330
012-0408F
012-0409F
012-0410F
67-0892F
68-0893F
69-0894F
70-0895F
71-0896F
72-0897F
059-0564F
059-0565F
059-0566F
059-0567F
059-0568F

COMMON NAME

channel caffish
flannelmouth sucker
flannelmouth sucker
white sucker
small fish
small fish
flannelmouth sucker
bluehead sucker
channel catfish
common carp
common carp
common carp
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
common carp
common carp
common carp
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker

bluehead sucker

LEAD

11
0.5
0.7
0.9
0.7
1.4
<0.5
<0.5
<0.5
0.8
11
1.5

MAGNESIUM

1370
679

1040
1140
1320
682
698
813
923
1450
1160

MANG ANESE

40
18
26
67
36
51
10
21

10
20
21

MERCURY

0.987
0.314
0.133
0.079
0.100
0.130
0.290
<0.100
0.230
0.170
0.160
0.155

MOLYB-
DENUM

NICKEL

17
1.2
1.8
14
0.9
21
0.5
0.9
0.6
1.0
5.4
<0.5

SELENIUM

2.83
1.66
1.74
1.61
3.56
3.20
2.40
3.20
2.80
2.30
5.20
2.69
1.50
1.40
1.60
3.90
1.90
2.40
6.80
4.00
4.10
1.76
2.04
1.64
1.84
1.03

STRONTIUM

88.4
15.0
32.1
59.2
103.0
104.0
30.0
54.0
51.0
82.0
209.0
146.0

VANADIUM

1.8
1.4
1.7
29
2.1
4.1
<0.5
11
0.7
11
5.4
11

ZINC

73
47
a4
55
116
102
30
38
51
201
252
164



Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in

RIVER
REACH/
MATRIX/
RIVER
MILE

150.0
153.0
153.0
153.0
153.0
153.0
153.0

Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

Reach 6 - Sediment

155
155
166
166

Reach 6 - Water

155
155
155
155
155
155
155
155
155
155
155
155
155

IDENSTAII’;AIZI:AETION COMMON NAME LEAD MAGNESIUM MANG ANESE MERCURY MOLYB- NICKEL SELENIUM STRONTIUM VANADIUM ZINC
CODE DENUM

059-0569F bluehead sucker 1.27

058-0558F flannelmouth sucker 1.95

058-0559F flannelmouth sucker 1.86

058-0560F flannelmouth sucker 1.80

058-0561F bluehead sucker 1.72

058-0562F bluehead sucker 2.83

058-0563F bluehead sucker 1.25

SJSED42A sediment 23.0 0 270 <0.020 <2.0 3.0 <0.10 130.0 15.0 63
SJSED42B sediment 41.0 0 400 <0.020 <2.0 5.0 0.10 160.0 28.0 110
SJSED38A sediment 56.0 0 600 <0.020 <2.0 6.0 0.10 170.0 33.0 220
SJSED38B sediment 26.0 0 260 <0.020 <2.0 3.0 <0.10 130.0 16.0 52
58S1 water 0.0180 <0.0002 <0.001 0.11
58510 water <0.0004 <0.0002 <0.001 0.02
58511 water 0.0576 0.0002 0.001 0.44
58512 water 0.0052 <0.0002 <0.001 0.03
5852 water 0.0353 <0.0002 <0.001 0.14
58S3 water 0.0062 <0.0002 <0.001 0.03
5854 water 0.0031 <0.0002 <0.001 <0.01
58S5 water 0.0013 <0.0002 <0.001 0.01
5856 water 0.0067 <0.0002 <0.001 0.04
58S7 water 0.0550 <0.0002 <0.001 0.24
588 water 0.0009 <0.0002 <0.001 0.01
5859 water 0.0012 <0.0002 <0.001 0.01
SIWAT42A water <1.0000 51 <0.1000 <1.0 <0.001 2.0 13.00
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Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER
REACH/ SAMPLE
MATRIX/ IDENTIFICATION COMMON NAME LEAD MAGNESIUM MANG ANESE MERCURY MOLYB- NICKEL SELENIUM STRONTIUM VANADIUM ZINC
RIVER CODE DENUM
MILE

155 SIWATA42B water <1.0000 82 <0.1000 <1.0 <0.001 3.0 40.00
166 5481 water 0.0220 <0.0002 <0.001 0.15
166 54810 water 0.0100 0.0004 <0.001 0.03
166 545811 water 0.0500 <0.0002 <0.001 0.37
166 54512 water 0.0068 <0.0002 0.001 0.04
166 5482 water 0.0380 0.4 <0.0002 <0.02 <0.001 0.4 0.16
166 54S3 water 0.0128 <0.0002 <0.001 0.03
166 5454 water 0.0030 <0.0002 <0.001 <0.01
166 5485 water 0.0055 <0.0002 <0.001 0.02
166 5456 water 0.0090 <0.0002 <0.001 0.05
166 5487 water 0.0245 <0.0002 <0.001 0.11
166 5458 water 0.0022 <0.0002 0.001 0.01
166 5459 water 0.0014 <0.0002 <0.001 0.01
166 SIWAT38A water <1.0000 13 <0.1000 <1.0 <0.001 2.0 <3.00
166 SIWAT38B water <1.0000 11 <0.1000 2.0 <0.001 1.0 5.00
180 43S1 water 0.0230 <0.0002 <0.001 0.14
180 43S10 water 0.0150 <0.0002 <0.001 0.07
180 43S11 water 0.0214 <0.0002 <0.001 0.17
180 43812 water 0.0071 <0.0002 <0.001 0.04
180 4382 water 0.0269 <0.0002 <0.001 0.09
180 43S3 water 0.0190 <0.0002 <0.001 0.03
180 4354 water 0.0028 <0.0002 <0.005 <0.01
180 43S5 water 0.0032 <0.0002 <0.001 0.02
180 43S6 water 0.0073 <0.0002 <0.001 0.04
180 43s7 water 0.0070 <0.0002 <0.001 0.04
180 43s8 water 0.0033 <0.0002 <0.001 0.07
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Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER
REACH/ SAMPLE

MATRIX/ IDENTIFICATION COMMON NAME LEAD MAGNESIUM MANG ANESE MERCURY MOLYB-
RIVER CODE DENUM
MILE

180 43S9 water 0.0029 <0.0002

Reach 6 - Submerged Plants

155.0 SR33PA algae 123 3020 16100 0.030 <2.0

166.0 SJ32PA2 algae 15.0 2760 806 0.009 <1.0

166.0 SR32PA algae 16.8 5070 579 0.038 <0.3

169.5 525-2266P periphyton

169.5 539-2332P periphyton

169.5 BEO-0889P periphyton

172.0 524-2263P periphyton

172.0 538-2329P periphyton

180.1 06-0327 periphyton 10.3 3280 768 0.060

180.1 464-2658 periphyton 7.7 2660 1950 0.110

180.8 05-0323 periphyton 411 2700 2730 0.027

180.8 463-2653 periphyton 34.0 3280 3340 <0.100

Reach 6 - Invertebrates

155.0 SR331B mixed odon ata 5.0 1580 312 0.076 <0.3

166.0 SJ321B dragonfly larvae 15.0 1390 1310 0.039 <1.0

166.0 SR321B dragonfly larvae 3.1 1210 211 0.069 <0.3

169.5 525-22671 macroinvertebrates

169.5 539-2333I macroinvertebrates

169.5 BO-0422 macroinvertebrates 3.9 1420 679 0.046

172.0 524-22641 macroinvertebrates

172.0 538-23301 macroinvertebrates

180.1 06-0326 macroinvertebrates 2.6 1360 287 0.066

180.1 075-0659M macroinvertebrates

180.1 464-2659 macroinvertebrates 1.6 1150 198 0.120

NICKEL

4.8
4.3
8.3

8.4
8.1
5.0
9.6

19

3.6
1.2

2.3

11

1.6

SELENIUM

<0.001

1.20
0.50
0.50
1.19
0.86
1.06
1.01
1.92
0.53
2.90
<0.15
0.70

5.70
3.90
4.70
2.75
2.73
2.00
3.36
4.03
2.54
4.84
4.30

STRONTIUM VANADIUM ZINC

0.02

202.0 13.0 272
183.0 10.0 255
123.0 37.0 67
176.0 26.1 99
175.0 21.0 39
478.0 22.1 402
555.0 25.0 200
31.1 6.3 199
32.0 8.5 169
19.8 5.3 132
122.0 8.3 118
53.1 5.9 118
35.0 3.4 125
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Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in

Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER
REACH/ SAMPLE
MATRIX/ IDENTIFICATION COMMON NAME
RIVER CODE
MILE
180.8 05-0322 macroinvertebrates
180.8 463-2654 macroinvertebrates

Reach 6 - Whole Body Fish

155 El common carp
155 E2 common carp
155 E3 flannelmouth sucker
155 E4 flannelmouth sucker
155 E5 channel caffish
155 E6 channel catfish
155 SJ33FFS1 mosquitofish
155 SJ33FFS2 fatheads/suck ers
155 SJ33FFS3 red shiner

155 SR33FFS mosquitofish
165.0 139-0677 F bluehead sucker
165.0 139-0677 F bluehead sucker
165.0 139-0677 F bluehead sucker
165.0 140-0678 F flannelmouth sucker
165.0 140-0678 F flannelmouth sucker
165.0 140-0678 F flannelmouth sucker
166.0 138-0676 F flannelmouth sucker
166.0 138-0676 F flannelmouth sucker
166.0 138-0676 F flannelmouth sucker
166.0 SJ32FFS1 unknown
166.0 SJ32FFS2 fathead minnow
166.0 SJ32FFS3 fathead minnow
166.0 SR32FBF flannelmouth sucker
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LEAD

5.6
7.4

0.8
0.4
2.7
11
0.8
<0.2
0.8
5.7
1.9
0.7
0.9
0.8
1.2
1.3
<0.5
<0.5
<0.5
1.2
<0.5
3.8
7.2
6.0
0.5

MAGNESIUM

1500
1110

1340
854
849
411
856
708

1190

1380

1290

1530
658

1070

1010

1130
713
645
671
913

1050

1910

1850

1690

1190

MANG ANESE

317
446

14

18

26

112
584
152
121
33
58
57
45
27
19
15
36
18
36
237
202
43

MERCURY

0.039
<0.100

0.283
0.247
0.216
0.263
0.442
0.187
0.054
0.038
0.059
0.140
0.206
0.061
0.040
0.315
0.283
0.102
0.345
0.197
0.184
0.086
0.069
0.068
0.089

MOLYB-
DENUM

<0.8
<0.8
<0.8
<0.8
<0.8
<0.8
<2.0
<1.0
<1.0
<0.3

<2.0
<1.0
<1.0
<0.3

NICKEL

2.0
2.0

<0.8
<0.8
<0.8
<0.8
<0.8
<0.8
0.2
11
0.3
0.3
10.2
<0.5
1.2
1.3
0.7
0.6
<0.5
0.6
<0.5
1.0
1.2
0.8
0.3

SELENIUM

2.50
3.40

2.82
2.79
1.79
1.27
1.79
1.72
7.90
3.10
6.00
3.30
121
1.20
0.86
1.57
1.34
0.96
1.57
1.27
171
2.50
3.80
3.30
1.80

STRONTIUM

73.2
55.0

155.0
79.2
33.6
13.7
49.8
35.9
825
91.1

103.0
92.5
35.2

148.0
46.2

100.0
40.2
20.3
14.4
83.1
97.9

122.0

103.0
89.9
75.0

VANADIUM

8.6
55

<0.5
<0.5
<5.0
<0.5
0.6
<0.5
<0.5
2.2
0.7
1.9
1.8
2.1
4.1
2.0
0.9
1.2
0.9
11
0.9
3.7
4.2
3.3
14

ZINC

247
163

233
179
48
85
54
48
160
113
147
141
44
39
45
59
39
32
35
46
48
145
125
112
64



Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER
REACH/ SAMPLE
MATRIX/ IDENTIFICATION COMMON NAME LEAD MAGNESIUM MANG ANESE MERCURY MOLYB- NICKEL SELENIUM STRONTIUM VANADIUM ZINC
RIVER CODE DENUM
MILE

166.0 SR32FFS longnose dace 0.2 1040 19 0.100 <0.3 <0.2 5.50 74.1 0.7 114
166.5 132-0670-F flannelmouth sucker <0.5 771 33 <0.016 1.4 1.85 41.5 0.8 43
166.5 132-067 0-F flannelmouth sucker <0.5 984 50 0.113 <0.5 1.55 75.7 1.4 51
166.5 132-067 0-F flannelmouth sucker <0.5 768 33 0.111 1.2 1.60 27.5 2.0 41
166.5 133-0671 F bluehead sucker 1.6 1110 67 0.093 15 1.67 40.3 5.2 52
166.5 133-0671 F bluehead sucker 0.9 943 47 0.082 11 1.70 34.4 3.2 48
166.5 133-0671 F bluehead sucker 0.5 767 36 0.141 0.8 1.04 52.3 1.4 51
168.0 134-0672 F bluehead sucker 1.0 965 56 0.120 1.7 1.65 36.8 4.2 57
168.0 134-0672 F bluehead sucker 0.6 709 45 0.087 1.6 1.03 18.7 2.7 37
168.0 134-0672 F bluehead sucker 1.0 951 51 0.151 2.3 1.67 37.0 4.1 50
168.0 135-0673 F flannelmouth sucker <0.5 748 19 0.177 1.6 1.50 34.8 1.0 40
168.0 135-0673 F flannelmouth sucker <0.5 508 9 0.161 0.7 1.17 10.5 <0.5 30
168.0 135-0673 F flannelmouth sucker <0.5 524 6 0.380 0.6 1.26 85 <0.5 30
168.0 136-0674 F bluehead sucker 1.7 1250 77 0.062 1.7 1.20 49.2 59 47
168.0 136-0674 F bluehead sucker 0.7 875 37 0.056 0.7 1.56 18.0 2.4 47
168.0 136-0674 F bluehead sucker 1.8 1460 88 0.076 2.7 1.22 93.0 6.3 68
168.0 137-0675 F bluehead sucker <0.5 589 16 0.144 <0.5 1.32 18.1 0.5 36
168.0 137-0675 F bluehead sucker <0.5 712 22 0.096 0.5 1.73 18.7 0.7 47
168.0 137-0675 F bluehead sucker <0.5 592 20 0.214 1.2 1.29 27.9 1.3 36
168.0 59-0884F flannelmouth sucker 2.00

168.0 60-0885F bluehead sucker 1.70

168.0 61-0886F bluehead sucker 1.50

168.0 62-0887F bluehead sucker 2.80

168.0 63-0888F speckled dace 8.60

168.0 64-0889F speckled dace 7.10

168.0 65-0890F speckled dace 5.60
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Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in

RIVER
REACH/
MATRIX/
RIVER
MILE

168.0
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
169.5
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Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

SAMPLE
IDENTIFICATION
CODE

66-0891F

011-0405F
011-0406F
011-0407F
525-2268F
531-2301F
531-2302F
531-2303F
531-2304F
531-2305F
531-2306F
531-2307F
531-2308F
531-2309F
539-2334F
543-2364F
543-2365F
543-2366F
543-2367F
543-2368F
543-2369F
543-2370F
543-2371F
543-2372F
B0-0411

B0-0412

COMMON NAME

flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
small fish
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
common carp
common carp
common carp
speckled dace
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
common carp
common carp
common carp
channel caffish

bluehead sucker

LEAD

<0.5
0.5

MAGNESIUM

732
1150

MANG ANESE

71

MERCURY

0.226
0.128

MOLYB-
DENUM

NICKEL

17
0.8

SELENIUM

1.90
1.40
1.80
1.30
2.92
1.34
1.83
1.68
1.71
1.58
1.55
1.61
1.96
2.28
6.56
2.83
2.28
211
2.46
2.20
1.61
2.48
2.64
2.97
1.86
1.03

STRONTIUM

58.3
158.0

VANADIUM

1.6
2.8

ZINC

151
57



Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

RIVER
REACH/
MATRIX/
RIVER
MILE

169.5
170.5
170.5
170.5
170.5
170.5
170.5
172.0
172.0
172.0
172.0
172.0
172.0
172.0
172.0
172.0
172.0
172.0
172.0
172.0
172.0
172.0
172.0
172.0
172.0
172.0

Colorado, and Utah, 1990 - 1996.

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

SAMPLE
IDENTIFICATION
CODE

B0-0413
53-0878F
54-0879F
55-0880F
56-0881F
57-0882F
58-0883F
010-0399F
010-0400F
010-0401F
010-0402F
010-0403F
010-0404F
524-2265F
530-2292F
530-2293F
530-2294F
530-2295F
530-2296F
530-2297F
530-2298F
530-2299F
530-2300F
538-2331F
542-2355F
542-2356F

COMMON NAME

flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
small fish
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
common carp
common carp
common carp
speckled dace
flannelmouth sucker

flannelmouth sucker

LEAD

<0.5

MAGNESIUM

839

MANG ANESE

34

MERCURY

0.348

MOLYB-
DENUM

NICKEL

0.7

SELENIUM

1.49
1.70
2.30
2.50
2.10
2.70
1.50
2.00
1.90
2.10
1.50
1.90
1.40
2.29
1.44
2.71
1.16
1.10
1.00
1.29
2.07
2.35
1.78
4.47
1.93
2.01

STRONTIUM VANADIUM ZINC

62.6 2.3
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Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in

RIVER
REACH/
MATRIX/
RIVER
MILE

172.0
172.0
172.0
172.0
172.0
172.0
172.0
172.0
172.0
172.0
172.0
172.0
172.0
178.0
178.0
178.0
178.0
178.0
178.0
180

180

180

180

180

180.1
180.1
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Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

SAMPLE
IDENTIFICATION
CODE

542-2357F
542-2358F
542-2359F
542-2360F
542-2361F
542-2361F
542-2361F
542-2362F
542-2363F
D1

D2

D3

D4
47-0872F
48-0873F
49-0874F
50-0875F
51-0876F
52-0877F
C1

c2

C3

C4

C5
05-0316
05-0317

COMMON NAME

flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
common carp
speckled dace
speckled dace
common carp
common carp
common carp
common carp
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
common carp
common carp
flannelmouth sucker
flannelmouth sucker
brown trout
flannelmouth sucker

flannelmouth sucker

LEAD

0.5
0.4
0.6
0.7

6.3
0.3
0.3
<0.2
0.3
16
15

MAGNESIUM

941
968
795
1170

1260
1060
1,040
714
905
717
766

MANG ANESE

10
15
31

11
14
24
11
13
35
50

MERCURY

0.208
0.277
0.245
0.166

0.359
0.193

.448
0.612
0.028
0.193
0.127

MOLYB-
DENUM

<0.8
<0.8
<0.8
<0.8

<0.8
<0.8
<0.8
<0.8
<0.8

NICKEL

<0.8
<0.8
<0.8
<0.8

<0.8
<0.8
<0.8
<0.8
<0.8

1.4

1.8

SELENIUM

1.75

1.43
1.74

2.06
2.20
4.59
4.11
2.78
2.69
1.41
1.56
1.80
2.20
1.90
1.90
1.50
1.70
2.87
2.29
2.17
2.28
3.09
2.03
1.29

STRONTIUM

35.6
109.0
25.2
114.0

118.0
174.0
64.0
34.7
325
39.9
30.4

VANADIUM

0.6
<0.5
<5.0
<0.5

<0.5
<0.5
<5.0
<0.5
<0.5

1.3

2.4

ZINC

233
141
43
55

242
198
56
43
79
70
57



Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER
REACH/ SAMPLE
MATRIX/ IDENTIFICATION COMMON NAME LEAD MAGNESIUM MANG ANESE MERCURY MOLYB- NICKEL SELENIUM STRONTIUM VANADIUM ZINC
RIVER CODE DENUM
MILE

180.1 06-0325 small fish 0.6 1150 32 0.178 <0.5 7.61 132.0 1.5 154
180.1 464-2660 small fish 0.6 1140 29 0.280 0.7 6.10 144.0 0.6 190
180.1 464-2661 flannelmouth sucker <0.5 696 14 0.300 3.0 2.70 29.0 2.9 48
180.1 464-2662 bluehead sucker 0.8 635 30 0.180 0.9 1.30 43.0 0.9 48
180.5 057-0552F flannelmouth sucker 1.71

180.5 057-0553F flannelmouth sucker 2.54

180.5 057-0554F flannelmouth sucker 2.08

180.5 057-0555F bluehead sucker 1.15

180.5 057-0556F bluehead sucker 1.89

180.5 057-0557F bluehead sucker 1.22

180.8 05-0318 flannelmouth sucker 0.5 629 19 0.408 0.9 1.85 21.0 0.8 39
180.8 05-0319 bluehead sucker 1.4 958 65 0.098 11 1.56 112.0 1.2 62
180.8 05-0320 small fish 1.1 1110 49 0.095 <0.5 6.56 123.0 1.7 168
180.8 05-0321 small fish 0.7 1170 29 0.180 <0.5 6.52 132.0 1.2 176
180.8 05-0324 rainbow trout <0.5 770 10 0.188 <0.5 2.50 19.0 <0.5 125
180.8 463-2655 small fish 1.4 1120 75 0.100 4.1 4.70 117.0 2.0 211
180.8 463-2656 flannelmouth sucker 1.4 1210 119 0.100 0.6 2.10 133.0 1.6 70
180.8 463-2657 bluehead sucker 3.0 1230 203 <0.100 1.8 1.70 132.0 3.4 65
182 SIJWBFO1 flannelmouth sucker <0.5 861 23 0.620 <2.0 0.6 3.10 49.5 0.5 44
182 SIWBF02 flannelmouth sucker 11 1990 43 0.790 <2.0 0.7 3.70 93.8 <0.5 64
182 SJWBF03 flannelmouth sucker 0.8 2100 75 0.220 <2.0 0.7 3.50 150.0 22 66
182 SIWBF04 speckled dace <0.5 1290 26 0.400 <2.0 0.5 11.00 91.2 0.7 127
182 SJWBF05 speckled dace <0.5 1660 29 0.340 <2.0 <0.5 10.80 115.0 0.6 137
182 SIJWBF06 flannelmouth sucker 1.6 854 25 0.470 <2.0 1.0 3.10 60.4 0.7 44
182 SJWBF07 flannelmouth sucker 0.6 793 23 0.330 <2.0 2.0 2.10 50.1 <0.5 50
182 SJWBF08 speckled dace 0.7 1140 30 0.360 <2.0 <0.5 7.40 122.0 0.7 140
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Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

RIVER
REACH/
MATRIX/
RIVER
MILE

Reach 7 - Water

196
196
196
196
196
196
196
196
196
196
196
196
196
196
196
196
196
196
196
196
196
196
196
196
207

SAMPLE
IDENTIFICATION COMMON NAME
CODE
1981 water
19S10 water
19S11 water
19812 water
19813 water
19514 water
19815 water
19816 water
19817 water
19818 water
19819 water
1982 water
19S20 water
19821 water
19822 water
19823 water
19824 water
19S3 water
19s4 water
19S5 water
19S6 water
19s7 water
19S8 water
1989 water
1081 water

Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]
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LEAD

0.0043
0.0070
0.0048
0.0033
0.0263
0.0243
0.0009
<0.0004
0.0028
0.0025
0.0010
0.0051
0.0010
0.0264
0.0246
0.0055
0.0040
0.0084
0.0100
0.0045
0.0050
0.0104
0.0110
0.0071
0.0016

MANG ANESE

0.0

MERCURY

<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002

0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002

NICKEL

<0.02

SELENIUM

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

STRONTIUM VANADIUM ZINC

0.02
0.03
0.02
0.02
0.11
0.10
0.01
0.01
0.01
0.01
0.02
0.02
0.02
0.20
0.19
0.06
0.03
0.02
0.02
0.3 <0.01
<0.01
0.02
0.02
0.03
<0.01



Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in

RIVER

REACH/ SAMPLE
MATRIX/ IDENTIFICATION COMMON NAME

RIVER CODE

MILE

207 10S10 water
207 10811 water
207 10s12 water
207 10S2 water
207 10S3 water
207 10s4 water
207 10S5 water
207 10S6 water
207 10s7 water
207 10S8 water
207 10S9 water
207 26S1 water
207 26S10 water
207 26S11 water
207 26S12 water
207 26S2 water
207 26S3 water
207 26S4 water
207 26S5 water
207 26S6 water
207 26S7 water
207 26S8 water
207 26S9 water
Reach 7 - Submerged Plants
187.0 523-2260P periphyton
187.0 537-2326P periphyton

Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

LEAD

<0.0004
0.0009
0.0022
0.0082
0.0025
0.0037
0.0005
0.0006
0.0008
0.0010
0.0005
0.0021
0.0020
0.0448
0.0044
0.0058
0.0039
0.0375
0.0076
0.0044
0.0516
0.0010
0.0012

MANG ANESE

0.0

MERCURY

<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002

NICKEL

<0.02

SELENIUM

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

1.15
0.85

STRONTIUM

0.3

VANADIUM

ZINC

0.02
<0.01
0.02
0.02
<0.01
<0.01
<0.01
0.01
<0.01
0.01
0.01
0.01
0.02
0.32
0.03
0.02
<0.01
0.08
0.06
0.02
0.24
0.01
0.01
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Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in

Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER
REACH/ SAMPLE
MATRIX/ IDENTIFICATION COMMON NAME LEAD MAGNESIUM MANG ANESE MERCURY MOLYB- NICKEL
RIVER CODE DENUM
MILE
187.0 BEG-0887P periphyton
188.0 522-2257P periphyton
188.0 536-2323P periphyton
195.6 04-0313 periphyton 5.8 3590 995 0.088 10.4
195.6 462-2646 periphyton 11.8 3160 1050 <0.100 10.6
207.0 03-0306 periphyton 7.6 2950 499 0.026 9.4
207.0 461-2639 periphyton 14.7 3870 3470 <0.100 11.5
207.0 535-2321P periphyton

Reach 7 - Invertebrates

187.0 075-0658M macroinvertebrates

187.0 537-2327| macroinvertebrates

187.0 BEG-0887I macroinvertebrates

187.0 BG-0420 macroinvertebrates 0.7 1220 603 0.061 11
187.0 BG-0421 macroinvertebrates 1.0 1150 945 0.080 11
188.0 522-2258I1 macroinvertebratess

188.0 536-23241 macroinvertebrates

188.0 AG-0416 macroinvertebrates 12 956 24 0.074 12
188.0 AG-0417 macroinvertebrates 0.9 1510 735 0.058 1.8
189.5 075-0656M macroinvertebrates

194.0 075-0655M macroinvertebrates

195.6 04-0314 macroinvertebrates 1.0 1170 351 0.078 1.6
195.6 462-2647 macroinvertebrates 18 1160 513 0.120 2.8
196.5 075-0657M macroinvertebrates

205.0 075-0654M macroinvertebrates

207.0 03-0308 macroinvertebrates 1.0 1320 251 0.131 1.2
207.0 461-2640 macroinvertebrates 2.4 1490 714 0.150 3.3
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SELENIUM

2.05
<0.13
0.81
0.27
4.40
<0.15
3.00
0.16

5.65
6.42
3.29
2.41
2.78
<0.13
5.39
1.61
3.08
5.39
9.75
2.91
7.10
5.19
6.44
4.49
8.30

STRONTIUM

103.0
96.0
58.0
92.0

28.2
69.9

60.8
29.0

21.8
23.0

23.2
22.0

VANADIUM

29.4
33.0
311
33.0

3.4
4.0

2.1
5.3

3.4
5.6

3.8
7.3

ZINC

43
38
37
46

87
86

50
98

76
105

98
111



Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,
Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER
REACH/ SAMPLE
MATRIX/ IDENTIFICATION COMMON NAME
RIVER CODE
MILE
207.0 535-2320I macroinvertebrates
209.0 075-0653M macroinvertebrates

Reach 7 - Whole Body Fish

182.5 41-0866F bluehead sucker
182.5 42-0867F bluehead sucker
182.5 43-0868F bluehead sucker
182.5 44-0869F flannelmouth sucker
182.5 45-0870F flannelmouth sucker
182.5 46-0871F flannelmouth sucker
184.0 35-0860F fathead minnow
184.0 36-0861F fathead minnow
184.0 37-0862F fathead minnow
184.0 38-0863F speckled dace
184.0 39-0864F speckled dace
184.0 40-0865F speckled dace
186.0 33-0858F bluehead sucker
186.0 34-0859F bluehead sucker
187.0 009-0393F flannelmouth sucker
187.0 009-0394F flannelmouth sucker
187.0 009-0395F flannelmouth sucker
187.0 009-0396F bluehead sucker
187.0 009-0397F bluehead sucker
187.0 009-0398F bluehead sucker
187.0 056-0546F flannelmouth sucker
187.0 056-0547F flannelmouth sucker
187.0 056-0548F flannelmouth sucker

LEAD MAGNESIUM MANG ANESE MERCURY MOLYB- NICKEL SELENIUM
DENUM

7.29
11.05

1.50
2.10
1.90
1.80
2.20
2.40
2.70
2.90
2.30
7.10
4.40
4.40
2.10
2.60
1.50
2.40
2.10
1.70
1.70
1.20
5.41
3.32
2.88

STRONTIUM VANADIUM ZINC
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Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in

RIVER
REACH/
MATRIX/
RIVER
MILE

187.0
187.0
187.0
187.0
187.0
187.0
187.0
187.0
187.0
187.0
187.0
187.0
187.0
187.0
187.0
187.0
187.0
187.0
187.0
187.0
187.0
187.0
187.0
187.0
187.0
187.0
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Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

SAMPLE
IDENTIFICATION
CODE

056-0549F
056-0550F
056-0551F
27-0852F

28-0853F

29-0854F

30-0855F

31-0856F

32-0857F

523-2262F
529-2283F
529-2284F
529-2285F
529-2286F
529-2287F
529-2288F
529-2289F
529-2290F
529-2291F
537-2328F
541-2343F
541-2344F
541-2345F
541-2346F
541-2347F
541-2348F

COMMON NAME

bluehead sucker
bluehead sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
small fish
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
common carp
common carp
common carp
speckled dace
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker

bluehead sucker

LEAD

MAGNESIUM

MANG ANESE

MERCURY

MOLYB-
DENUM

NICKEL

SELENIUM

2.85
2.38
2.36
1.80
3.10
3.00
1.80
1.60
3.70
5.35
2.70
2.22
2.48
2.66
2.29
1.86
3.48
3.05
2.62
10.84
2.73
2.66
3.70
1.81
1.90
0.97

STRONTIUM

VANADIUM

ZINC



Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in

RIVER
REACH/
MATRIX/
RIVER
MILE

187.0
187.0
187.0
187.0
187.0
187.0
187.0
187.0
188.0
188.0
188.0
188.0
188.0
188.0
188.0
188.0
188.0
188.0
188.0
188.0
188.0
188.0
188.0
188.0
188.0
188.0

Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

IDENS'I'AII’;AIZITAETION COMMON NAME LEAD MAGNESIUM MANG ANESE MERCURY MOLYB- NICKEL SELENIUM STRONTIUM VANADIUM ZINC
CODE DENUM

541-2349F common carp 2.66

541-2350F common carp 3.76

541-2351F common carp 2.58

541-2352F brown trout 5.89

541-2353F brown trout 5.61

541-2354F brown trout 6.03

BG-0418 flannelmouth sucker 0.9 1030 39 0.322 0.8 1.94 98.4 1.3
BG-0419 bluehead sucker 0.7 906 51 0.158 0.7 1.45 98.2 1.7
522-2259F small fish 0.17

528-2277F flannelmouth sucker 1.90

528-2278F flannelmouth sucker 1.96

528-2279F flannelmouth sucker 2.20

528-2280F bluehead sucker 2.00

528-2281F bluehead sucker 1.88

528-2282F bluehead sucker 3.25

536-2325F speckled dace 8.53

540-2335F flannelmouth sucker 2.76

540-2336F flannelmouth sucker 3.27

540-2337F flannelmouth sucker 3.65

540-2338F bluehead sucker 1.87

540-2339F bluehead sucker 2.06

540-2340F bluehead sucker 2.55

540-2341F common carp 2.66

540-2342F common carp 3.93

AG-0414 bluehead sucker <0.5 793 42 0.225 0.7 2.52 43.4 <0.5
AG-0415 flannelmouth sucker <0.5 856 28 0.376 0.5 1.82 61.1 1.6
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Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in

RIVER
REACH/
MATRIX/
RIVER
MILE

189.5
189.5
189.5
189.5
189.5
189.5
191.5
1915
191.5
191.5
191.5
191.5
191.5
191.5
191.5
191.5
191.5
191.5
194.0
194.0
194.0
195.0
195.0
195.0
195.0
195.0
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Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

SAMPLE
IDENTIFICATION
CODE

008-0387F
008-0388F
008-0389F
008-0390F
008-0391F
008-0392F
054-0531F
054-0532F
054-0533F
054-0534F
054-0535F
054-0536F
21-0846F

22-0847F

23-0848F

24-0849F

25-0850F

26-0851F

007-0384F
007-0385F
007-0386F
053-0525F
053-0526F
053-0527F
053-0528F
053-0529F

COMMON NAME

flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker

bluehead sucker

LEAD

MAGNESIUM

MANG ANESE

MERCURY

MOLYB-
DENUM

NICKEL

SELENIUM

2.00
1.70
1.40
1.90
2.40
1.40
2.68
1.89
2.61
1.74
2.63
1.65
2.80
2.10
2.80
2.00
0.72
2.10
2.50
2.50
2.70
4.71
3.01
3.00
2.86
3.50

STRONTIUM

VANADIUM

ZINC



Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in

RIVER
REACH/
MATRIX/
RIVER
MILE

195.0
195.6
195.6
195.6
195.6
195.6
195.6
195.6
195.6
195.6
195.6
195.6
196.5
196.5
196.5
196.5
196.5
196.5
196.5
196.5
196.5
198.3
198.3
198.3
198.3
198.3

Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

SAMPLE
IDENTIFICATION
CODE

053-0530F
04-0310
04-0311
04-0312
04-0315
462-2648
462-2649
462-2650
462-2651
462-2652
B1

B2
055-0537F
055-0538F
055-0539F
055-0540F
055-0541F
055-0542F
055-0543F
055-0544F
055-0545F
15-0840F
16-0841F
17-0842F
18-0843F
19-0844F

COMMON NAME

bluehead sucker
flannelmouth sucker
common carp
rainbow trout
small fish
small fish
small fish
flannelmouth sucker
bluehead sucker
common carp
common carp
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
rainbow trout
rainbow trout
rainbow trout
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker

bluehead sucker

LEAD

<0.5
<0.5
<0.5
0.7
0.9
<0.5
0.6
0.8
0.7
<.2
0.4

MAGNESIUM

617
886
980
1340
1160
1070
786
1040
942
854
558

MANG ANESE

26
11
23
44
50
26
19
59
12

MERCURY

0.339
0.346
0.214
0.345
0.340
0.380
0.700
0.200
0.440
0.284
0.774

MOLYB-
DENUM

NICKEL

<0.5

<0.5

<0.5

0.8

1.0

2.3

0.6

2.4

1.4

<0.8 <0.8
<0.8 <0.8

SELENIUM

3.38
2.39
3.20
4.21
12.70
10.70
14.30
2.60
2.50
3.10
2.75
2.57
4.70
2.15
3.03
1.81
2.85
2.77
15.10
2.35
7.18
2.80
2.70
2.60
2.50
1.80

STRONTIUM

20.8
725
26.7
128.0
89.0
97.0
45.0
52.0
77.0
87.6
7.2

VANADIUM

<0.5
0.6
0.5
3.0
2.7
0.6
0.6
3.0
0.7
<0.5
<0.5

ZINC

40
337
87
148
111
121
46
53
421
229
82
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Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in

RIVER
REACH/
MATRIX/
RIVER
MILE

198.3
204.5
204.5
204.5
205.0
205.0
205.0
205.0
205.0
205.0
205.0
205.0
205.0
205.0
207.0
207.0
207.0
207.0
207.0
207.0
207.0
207.0
207.0
207.0
207.0
207.0
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Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

SAMPLE
IDENTIFICATION
CODE

20-0845F
12-0837F
13-0838F
14-0839F
006-0380F
006-0381F
006-0382F
006-0383F
052-0522F
052-0523F
052-0524F
09-0834F
10-0835F
11-0836F
03-0303F
03-0304
03-0305
03-0307
03-0309
461-2641
461-2642
461-2643
461-2644
461-2645
Al

A2

COMMON NAME

bluehead sucker
bluehead sucker
bluehead sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
rainbow trout
flannelmouth sucker
flannelmouth sucker
small fish
flannelmouth sucker
small fish
small fish
flannelmouth sucker
rainbow trout
common carp
common carp

common carp

LEAD

<0.5
<0.5
0.5
<0.5
1.6
<0.5
<0.5
<0.5
<0.5
<0.5
0.9
1.4

MAGNESIUM

1120
680
636

1250
541

1140

1020
809
806
892

1350
976

MANG ANESE

18
19
23
47
27
38
27
24
54
10
11
11

MERCURY

0.223
0.578
0.434
0.314
0.356
0.380
0.330
0.700
0.190
0.560
0.669
0.651

MOLYB-
DENUM

<0.8
<0.8

NICKEL

0.9
<0.5
<0.5
<0.5

0.9
<0.5
<0.5
<0.5
<0.5

3.2
<0.8

0.8

SELENIUM

2.00
2.60
3.10
2.30
2.20
2.40
2.80
2.60
3.03
2.28
3.18
2.50
3.00
3.40
6.04
2.85
2.20
9.33
2.40
9.50
12.80
2.10
4.30
3.40
5.49
4.52

STRONTIUM

18.1
25.1
35.8
115.0
113
103.0
75.0
39.0
21.0
67.0
172.0
63.5

VANADIUM

0.5
0.8
0.8
1.4
<0.5
<0.5
<0.5
0.6
<0.5
2.9
0.7
<0.5

ZINC

75
40
38
91
38
80
113
43
83
194
201
290



Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER
REACH/ SAMPLE
MATRIX/ IDENTIFICATION COMMON NAME LEAD MAGNESIUM MANG ANESE MERCURY MOLYB- NICKEL SELENIUM STRONTIUM VANADIUM ZINC
RIVER CODE DENUM
MILE

207.0 A3 flannelmouth sucker 0.5 916 34 0.569 <0.8 <0.8 2.30 485 <5.0 49
207.0 A4 flannelmouth sucker 1.4 924 36 0.731 <0.8 <0.8 2.89 64.0 <0.5 47
207.0 A5 brown trout 0.5 1140 24 0.372 <0.8 <0.8 8.29 415 <0.5 100
207.0 A6 brown trout 0.3 1060 7 0.501 <0.8 <0.8 8.25 37.0 <0.5 84
207.5 06-0831F flannelmouth sucker 3.00

207.5 07-0832F flannelmouth sucker 3.10

207.5 08-0833F flannelmouth sucker 4.10

208 ISIWFW21 rainbow trout <0.4 967 4 0.184 <15 <0.4 4.77 17.5 <0.4 59
208 ISIWFW22 rainbow trout <0.4 1066 6 0.220 <1.6 1.3 7.08 15.8 <0.4 62
208 ISIWFW23 rainbow trout 21 1063 4 0.491 <18 <0.4 5.24 14.2 <0.4 76
208 ISIWFW24 rainbow trout <0.4 1023 8 <0.163 <17 15 4.93 11.0 <0.4 75
208 ISIWFW25 rainbow trout <0.4 1138 9 0.329 <15 <0.4 4.34 21.4 <0.4 106
208.5 01-0826F bluehead sucker 4.80

208.5 02-0827F bluehead sucker 3.40

208.5 03-0828F common carp 5.50

208.5 04-0829F common carp 4.30

208.5 05-0830F common carp 3.60

208.5 051-0516F flannelmouth sucker 2.45

208.5 051-0517F flannelmouth sucker 2.50

208.5 051-0518F flannelmouth sucker 2.95

208.5 051-0519F rainbow trout 0.66

208.5 051-0520F rainbow trout 11.02

208.5 051-0521F rainbow trout 3.84

209.0 005-0377F flannelmouth sucker 2.80

209.0 005-0378F flannelmouth sucker 2.10

209.0 005-0379F flannelmouth sucker 2.10
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Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in

RIVER
REACH/
MATRIX/
RIVER
MILE

Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

SAMPLE
IDENTIFICATION
CODE

Reach 8 - Sediment

216
216
221
221
222
222
224
224
224
224
224
224
224

1SJWSCD1
1SJWSCD2
SJSED5A
SJSEDSB
1SJWSCD3
1SIJWSCD4
SJSED1A
SJSED1B
SJSED2A
SJSED2B
SJSED3A
SJSED3B
SJSED3C

Reach 8 - Water

215
215
215
215
215
215
215
215
215
215
215
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581
5810
5811
5812
582
583
554
585
556
557
558

COMMON NAME

sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment

sediment

water
water
water
water
water
water
water
water
water
water

water

LEAD

7.8

9.3
19.0
21.0
11.8
12.2
15.0
16.0

4.0
11.0
15.0
16.0
19.0

0.0009
<0.0004
0.0013
0.0011
0.0013
0.0030
0.0067
<0.0002
0.0002
<0.0002
<0.0004

MAGNESIUM

2916
3110

3656
4090

o O O O O +» o

MANG ANESE

260
275
310
320
224
201
390
440
180
270
190
210
220

<0.01

MERCURY

<0.068
<0.068

0.003

0.020
<0.092
<0.102
<0.020
<0.020
<0.020
<0.020
<0.020
<0.020
<0.020

<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002

MOLYB-
DENUM

<1.7
<14
<2.0
<2.0
<1.9
<2.6
<2.0
<2.0
26.0
13.0
<2.0
<2.0
<2.0

NICKEL

6.3
6.4
15.0
16.0
115
19.1
9.0
10.0
4.0
8.0
8.0
8.0
9.0

<0.02

SELENIUM

<0.04
0.08
1.20
0.90
0.30
0.50
0.10
0.10
2.70
1.60
0.50
0.60
0.50

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

STRONTIUM

48.2
62.0
170.0
170.0
455
44.4
240.0
250.0
2600.0
1200.0
210.0
220.0
220.0

0.3

VANADIUM

18.9
17.5
110.0
100.0
24.6
28.5
79.0
110.0
17.0
48.0
44.0
51.0
53.0

ZINC

31
30
96
92
53
52
150
62
17
40
38
43
45

<0.01
0.02
<0.01
0.01
0.36
<0.01
0.02
<0.01
0.01
0.01
<0.01



Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

RIVER
REACH/
MATRIX/
RIVER
MILE

215
216
216
221
221
224
224
224
224
224
224
224
224
224
224
224
224
224
224
224
224
224
224
224
225
225

Colorado, and Utah, 1990 - 1996.

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

SAMPLE
IDENTIFICATION
CODE

589
ISIWWCD1
ISIWWCD2
SIWATS5A
SIWATSB
281

2510
2811
2812

282

283

254

2S5

256

287

2S8

289
SIWATIA
SIWATI1B
SIWAT2A
SIWAT2B
SIWAT3A
SIWAT3B
SIWAT3C
181

1s10

COMMON NAME

water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water

water

LEAD

0.0006
<0.0098
<0.0099
<1.0000
<1.0000

0.0011
<0.0004
<0.0004

0.0010
<0.0004

0.0018

0.0004

0.0009

0.0004

0.0002
<0.0004
<0.0004
<1.0000
<1.0000
<1.0000
<1.0000
<1.0000
<1.0000
<1.0000

0.0007
<0.0004

MAGNESIUM

o N g b

120
110

MANG ANESE

0.01
<0.00

MERCURY

<0.0002
<0.0048
<0.0047
<0.1000
<0.1000
<0.0002

0.0004
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.1000
<0.1000
<0.1000
<0.1000
<0.1000
<0.1000
<0.1000
<0.0002
<0.0002

MOLYB-
DENUM

<0.0
<0.0

1.0
<1.0

<1.0
<1.0
14.0

8.0

<1.0
<1.0

NICKEL

<0.005
<0.005

SELENIUM

<0.001
<0.005
<0.005
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

STRONTIUM VANADIUM ZINC

0.25

0.1 <0.01
0.2 0.02
3.0 4.00

1.0 7.00

<0.01

0.01

<0.01

0.01

<0.01

<0.01

<0.01

<0.01

<0.01

0.02

<0.01

0.01

2.0 <3.00

1.0 <3.00

2.0 <10.00

<1.0 60.00
2.0 <3.00
2.0 <3.00
1.0 <3.00

<0.01
0.01
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Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in

RIVER
REACH/
MATRIX/
RIVER
MILE

225
225
225
225
225
225
225
225
225
225

Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

SAMPLE
IDENTIFICATION
CODE

1s11
1812
1s2
1S3
1s4
1s5
1S6
1s7
1s8
1S9

Reach 8 - Submerged Plants

216.0
216.0
216.0
218.0
218.0
218.0
221.0
221.0
221.0
223.0
223.0
223.0
224.0
224.0
224.0
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SJO7PA
SJO7PM
SRO7PA
SJO6PA
SRO6PA
535-2319P
SJO3PA
SJO3PM
SRO3PA
SJO2PA
SJO2PM
SRO2PA
SJOSPA
SJBPM1
SJBPM2

COMMON NAME

water
water
water
water
water
water
water
water
water

water

algae
cattail
algae
algae

algae

periphyton

algae
cattail
algae
algae
unkrown
algae
algae
coontail

cattail

LEAD

<0.0004
0.0005
<0.0004
0.0003
0.0105
0.0006
0.0003
<0.0002
<0.0004
0.0007

22.0
11.0
4.9
35.0
3.9

20.0
0.4
29

23.0
53
3.9
7.6
3.6

<0.4

MAGNESIUM

3330
3010
2150
4880
2570

2960
1540
2190
3790
2510
2750
4550
2620
2090

MANG ANESE

687
407
190
710
202

1060
1140
130
2490
1620
340
1140
1620
669

MERCURY

<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002

0.030
<0.020
0.023
0.030
0.024

<0.020
<0.020
0.026
0.040
0.030
0.028
<0.020
0.020
<0.020

MOLYB-
DENUM

<1.0
<1.0
<0.3
<1.0

0.5

<1.0
<1.0
0.4
<1.0
2.0
0.4
<1.0
1.0
1.0

NICKEL

7.9
3.9
5.9
9.9
4.9

7.0
0.2
45
8.7
4.5
4.4
3.8
4.0
0.5

SELENIUM

<0.001
<0.001
<0.001
<0.001
<0.005
<0.001
<0.001
<0.001
<0.001
<0.001

2.70
0.40
0.76
1.70
0.94
1.18
3.20
<0.20
1.30
2.90
2.40
0.90
1.40
1.30
<0.20

STRONTIUM

117.0
110.0
49.4
124.0
80.0

72.7
74.3
63.0
132.0
108.0
66.7
314.0
370.0
114.0

VANADIUM

26.0
12.0
20.0
41.4
20.0

21.0
<0.3
15.0
24.0
6.4
23.0
6.6
3.8
<0.3

ZINC

<0.01
<0.01
<0.01
<0.01

0.04
<0.01
<0.01

0.01
<0.01
<0.01

25
20
24
28
22

29
17
20
39
43
29
15
32
13



Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

RIVER
REACH/
MATRIX/
RIVER
MILE

224.0
224.0
225.0
225.0
225.0
225.0
226.0
226.0
226.0
226.0
226.0
226.0

Colorado, and Utah, 1990 - 1996.

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

SAMPLE
IDENTIFICATION
CODE

SJBPM3
SRO5PA
SJ04PA
SJMUPM1
SJUPM2
SRO4PA
535-2317P
SJO1PA
SJoiPM1
SJOLPM 2
SR01PM1
SRO1PM2

Reach 8 - Invertebrates

216.0
216.0
217.5
217.5
218.0
218.0
218.8
221.0
221.0
221.0
223.0
223.0
223.0

SJ071B
SR071B
075-0652M
BGD-0431M
SJo6IB
SR06!B
535-2318l
SJo3iB
SRO03I1B1
SR031B2
SJo2iB1
SJ021B2
SJ02INK

COMMON NAME

duckweed
algae
algae
coontail
cattail
algae
periphyton
algae
coontail
cattail
coontail

cattail

annelid
mayfly larvae
macroinvertebrates
macroinvertebrates
annelid
mayfly larvae
macroinvertebrates
midge larvae
mayfly larvae
snail
snail
oligochae
diving beetle

LEAD

7.0
5.1
24.0
18.0
0.6
4.0

4.0
0.6
<0.4
<0.2
<0.2

13.0
2.0

11.0
2.0

11.0
18
0.5
0.8
9.0
1.0

MAGNESIUM

2990
2970
4810
3910
1980
2830

9430
2650
2080
3180
2110

2170
1730

2470
1650

2270
1650
796
451
1830
876

MANG ANESE

1400
1300
2090
866
270
452

315
49
21
60
49

220
277

214
272

188
167
1020

207
48

MERCURY

0.030
0.025
<0.020
<0.020
<0.020
0.028

<0.020
<0.020
<0.020
0.010
0.017

0.110
0.033

0.100
0.034

0.060
0.028
0.064
0.020
0.140
0.150

MOLYB-
DENUM

<1.0
0.3
<1.0
<1.0
<1.0
0.4

<1.0
<1.0
3.0
1.3
3.6

<1.0
0.4

<1.0
0.3

<1.0
0.4
0.3
<1.0
<1.0
<0.2

NICKEL

4.5
3.7
8.6
5.9
0.8
4.7

2.3
0.6
0.4
0.7
0.6

6.8
2.6

6.5
2.9

53
2.3
1.4
0.6
3.6
0.6

SELENIUM

2.40
1.50
1.40
1.20
0.40
1.10
1.29
2.60
0.78
0.75
0.63
1.80

10.00
0.40
13.47
11.10
10.00
4.70
15.99
6.90
4.20
0.54
0.60
18.00
7.40

STRONTIUM VANADIUM ZINC
195.0 9.1 28
389.0 7.4 22
121.0 35.9 49
195.0 22.0 34

723 0.5 21
50.1 18.0 35
1210.0 3.6 13
1850.0 <0.3 7
196.0 <0.3 39
1930.0 0.3 4
236.0 1.2 26
54.7 14.0 88
17.5 5.1 84
67.7 17.0 84
15.9 6.2 74
68.0 14.0 88
14.4 4.2 81
399.0 1.0 14
0.6 12

46.2 16.0 145
314 1.0 91
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Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER

REACH/ SAMPLE
MATRIX/ IDENTIFICATION COMMON NAME LEAD MAGNESIUM MANG ANESE MERCURY MOLYB- NICKEL SELENIUM STRONTIUM VANADIUM ZINC

RIVER CODE DENUM

MILE

223.0 SRO2IB1 snail 11 1150 153 0.042 0.6 1.7 1.60 351.0 2.3 26
223.0 SR021B2 annelid 2.0 1300 116 0.071 0.5 3.2 9.20 38.5 9.6 84
224.0 075-0651M macroinvertebrates 10.31
224.0 SJO51B mixed odon ata <0.4 913 67 0.100 <1.0 0.5 1.80 9.0 1.7 70
224.0 SJO5INK waterboatmen <0.4 1220 50 0.110 <1.0 0.5 2.10 15.3 1.3 146
224.0 SRO05IB damselfly larvae 0.7 913 70 0.068 0.3 0.7 3.20 22.1 1.6 73
225.0 SJo41B damselfly larvae 1.0 1120 101 0.050 <1.0 0.9 6.40 9.0 3.3 76
225.0 SJO4INK backsw immers <0.4 924 30 0.190 <1.0 0.5 2.30 12.8 1.2 101
225.0 SR04IB1 unknown 1.9 1260 133 0.110 0.5 0.7 5.70 109.0 2.2 82
225.0 SR04IB2 snail 2.1 835 345 0.050 0.3 1.3 1.80 362.0 1.2 30
226.0 535-23161 macroinvertebrates 11.14
226.0 SJ011B1 dragonfly larvae <0.4 1180 5 0.040 <1.0 0.3 3.40 62.0 0.4 73
226.0 SJo11B2 snail <0.4 727 <0.020 <1.0 0.2 0.50 <0.3 19
226.0 SJOLINK waterboatmen <0.4 991 8 0.091 <1.0 <0.1 <0.40 59.2 <0.3 85
226.0 SRO1IB1 mixed odon ata <0.2 1120 2 0.088 0.4 <0.3 2.90 40.0 <0.2 72
226.0 SRO1IB2 snail <0.2 1090 38 0.020 <0.2 <0.3 0.79 1840.0 <0.2 15
226.0 SRO1INK waterboatmen <0.2 985 6 0.095 0.6 <0.3 4.00 41.8 <0.2 88
Reach 8 - Whole Body Fish
216 ISIWFW11 rainbow trout 29 882 7 <0.126 <15 1.2 4.69 15.9 <0.4 80
216 ISIWFW12 rainbow trout <0.4 963 20 0.201 <17 1.0 4.22 11.9 0.6 95
216 ISIWFW13 rainbow trout <0.4 958 10 0.310 <17 <0.4 4.89 9.3 <0.4 56
216 ISIWFW 14 rainbow trout <0.4 847 6 0.174 <1.6 0.8 4.65 5.0 <0.4 66
216 ISIWFW15 rainbow trout <0.4 1055 6 0.246 <1.6 11 6.84 16.1 <0.4 56
216 SJO7FFS1 fathead/mosyuitofish 1.4 1490 49 0.270 <1.0 0.3 3.30 1.0 130
216 SJO7FFS2 brown trout 0.7 1110 21 0.097 <1.0 0.2 9.60 <0.3 131
216 SJO7FI1 brown trout <0.2 924 4 0.203 <0.5 0.0 5.30 <0.2 61
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Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

RIVER
REACH/
MATRIX/
RIVER
MILE

216
216
216
216
216
216
216
216
217.0
217.0
217.0
217.0
217.0
217.0
217.0
217.0
217.0
217.0
217.0
217.0
217.0
217.0
217.0
217.0
217.5
217.5

Colorado, and Utah, 1990 - 1996.

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

SAMPLE

IDENTIFICATION COMMON NAME LEAD
CODE

SJO7FI2 rainbow trout <0.2
SJO7FI3 rainbow trout <0.2
SJ07FI4 rainbow trout 0.2
SJO7FI5 brown trout 0.0
SRO7FI01 brown trout <0.0
SRO7FI102 rainbow trout 0.1
SRO7FI03 brown trout 0.0
SRO7FI104 rainbow trout <0.0
050-0510F rainbow trout
050-0511F rainbow trout
050-0512F rainbow trout
050-0513F flannelmouth sucker
050-0514F flannelmouth sucker
050-0515F flannelmouth sucker
BGD-0426 F rainbow trout <0.5
BGD-0426 F rainbow trout <0.5
BGD-0426 F rainbow trout <0.5
BGD-0427 F flannelmouth sucker <0.5
BGD-0427 F flannelmouth sucker <0.5
BGD-0427 F flannelmouth sucker 0.8
BGD-0428 F brown trout <0.5
BGD-0428 F brown trout <0.5
BGD-0428 F brown trout <0.5
BGD-0429 F small fish <0.5
004-0374F rainbow trout
004-0375F rainbow trout

MAGNESIUM

830
804
941
911
863
988
1035
1194

1510
939
943
681
466
932

1050
958
823

1230

MANG ANESE

A O 0 o ©

22
11

164
22
35
21

20

20

MERCURY

0.106
0.180
0.093
0.110
0.254
0.234
0.216
0.102

0.187
0.229
0.224
0.625
0.469
0.737
0.159
0.203
0.235
0.089

MOLYB-
DENUM

<0.5
<0.5
<0.5
<0.5
0.1
0.1
0.1
<0.1

NICKEL

0.3
0.1
0.4
0.2
0.0
0.1
0.1
0.1

<0.5
0.7
0.9
<0.5
<0.5
1.3
0.7
<0.5
<0.5
<0.5

SELENIUM

4.66
5.39
7.19
5.39
3.43
3.94
5.11
2.52
4.90
1.37
1.83
2.02
2.90
2.48
1.84
2.50
3.70
1.66
1.57
1.89
3.96
4.51
3.66
4.02
1.10

1.20

80
87
83
99
73
84
79
96

120
71
91
51
29
49

114
7

107

STRONTIUM  VANADIUM ZINC
<0.2
<0.2

0.5

<0.2

17.4 0.2
28.2 0.6
24.3 0.3
335 0.2
55.5 1.2
26.9 0.8
12.2 12
35.0 0.8
6.5 <0.5
61.6 0.8
11.9 <0.5
45 <0.5
7.3 <0.5
43.2 0.5
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Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.
[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

RIVER
REACH/ SAMPLE
MATRIX/ IDENTIFICATION COMMON NAME LEAD MAGNESIUM MANG ANESE MERCURY MOLYB- NICKEL SELENIUM STRONTIUM VANADIUM ZINC
RIVER CODE DENUM
MILE

217.5 004-0376F rainbow trout 2.20

218.0 SJO6FFS rainbow/brown trout 1.0 1160 10 0.110 <1.0 0.4 8.70 0.3 119
218.0 SJO6FI 1 rainbow trout <0.2 900 8 0.146 <0.5 0.2 3.44 <0.2 77
218.0 SJO6FI2 rainbow trout <0.2 841 4 0.098 <0.5 0.2 3.69 <0.2 90
218.0 SJO6FI3 rainbow trout 0.5 1047 8 0.091 <0.5 0.2 7.32 <0.2 91
218.0 SJO6FI14 brown trout 0.0 885 6 0.084 <0.5 0.4 5.03 <0.2 73
218.0 SJO6FI5 brown trout 0.5 1070 8 0.076 <0.5 0.3 5.65 <0.2 106
218.0 SRO6FI01 rainbow trout <0.0 890 13 0.247 <0.1 0.1 3.73 20.8 0.3 85
218.0 SRO6FI02 brown trout <0.0 820 4 0.214 0.1 0.0 3.47 20.6 0.1 73
218.0 SRO6FI103 brown trout <0.0 1030 11 0.164 0.1 0.1 4.52 29.0 0.3 85
218.0 SRO6FI04 rainbow trout <0.0 1115 8 0.088 0.1 0.1 3.11 25.6 0.3 94
219.5 003-0371F rainbow trout 3.80

219.5 003-0372F rainbow trout 4.50

219.5 003-0373F rainbow trout 4.60

221.0 SJO3FFS brown trout 0.1 1150 7 0.080 <3.0 <0.6 7.80 37.7 <0.9 120
221.0 SJO3FI1 brown trout 0.2 907 4 0.129 <0.5 0.2 3.88 <0.2 60
221.0 SJO3FI2 rainbow trout 0.2 839 9 0.134 <0.5 0.5 3.53 0.5 69
221.0 SJO3FI3 rainbow trout 0.3 1028 16 0.147 <0.5 0.4 4.58 1.0 78
221.0 SRO3FFS1 fathead minnow 0.2 1100 19 0.230 <0.2 0.2 3.40 75.7 0.7 122
221.0 SRO3FFS2 mosquitofish <0.0 1320 77 0.420 <0.2 <0.0 2.40 76.4 <0.2 120
221.0 SRO3FI01 rainbow trout 0.1 1040 10 0.224 <0.1 0.4 3.45 29.5 0.4 96
222 ISIWFW41 common carp <0.4 1324 5 0.334 <1.8 <0.5 1.79 79.5 <0.5 72
222 ISIWFW42 common carp <0.5 945 4 0.614 <2.0 1.9 1.43 61.3 <0.5 82
222 ISIWFW43 common carp <0.5 1590 7 0.358 <2.1 2.0 2.03 88.3 <0.5 118
222 ISIWFW44 common carp <0.4 1562 14 0.369 <1.8 1.9 1.46 105.8 <0.4 91
222 ISIWFW45 common carp <0.4 1239 4 0.166 <1.7 0.6 1.48 55.6 <0.4 129
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Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in
Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

RIVER
REACH/
MATRIX/
RIVER
MILE

223.0
223.0
223.0
223.0
223.0
223.0
223.0
223.0
223.0
223.0
223.0
223.0
223.0
224.0
224.0
224.0
224.0
224.0
224.0
224.0
224.0
224.0
224.0
224.0
224.0
224.0

Colorado, and Utah, 1990 - 1996.

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

SAMPLE
IDENTIFICATION COMMON NAME LEAD
CODE

SJ02FFS1 mosquitofish 0.5
SJ02FFS2 rainbow trout 0.4
SJO2FI1 brown trout 0.0
SJO2F12 rainbow trout 0.0
SJO2FI3 rainbow trout 0.1
SJO02F14 rainbow trout 0.0
SJO2FI5 rainbow trout 0.1
SRO2FFS rainbow trout <0.0
SRO2FI01 brown trout <0.0
SRO2F102 brown trout <0.0
SRO2FI03 rainbow trout <0.0
SRO2F104 rainbow trout <0.0
SRO2FI05 rainbow trout 0.2
002-0366F rainbow trout

002-0367F rainbow trout

002-0368F rainbow trout

002-0369F common carp

002-0370F common carp

SJO5FBF common carp 7.5
SJO5FFS fathead minnow 0.9
SJO5FI1 brown trout 0.1
SJO5FI2 rainbow trout 0.0
SJO5FI3 rainbow trout 0.0
SJO5FI14 rainbow trout 0.0
SJO5FI5 rainbow trout <0.2
SJO5FI6 rainbow trout <0.2

MAGNESIUM

1390
1090
882
804
818
812
808
1000
843
987
1018
1025
871

1230
1480
815
971
921
849
1029
938

MANG ANESE

15
11

o g A~ N O

17

10
11

MERCURY

0.120
0.074
0.090
0.105
0.089
0.091
0.106
0.140
0.141
0.102
0.163
0.070
0.142

0.160
0.140
0.097
0.093
0.089
0.126
0.197
0.096

MOLYB-
DENUM

<1.0
<1.0
<0.5
<0.5
<0.5
<0.5
<0.5
<0.2
<0.1
<0.1
<0.1
<0.1

0.1

<1.0
<1.0
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

NICKEL

0.2
0.3
0.2
0.2
0.2
0.2
0.4
0.1
0.1
0.1
0.1
0.0
0.5

0.3
0.3
0.2
0.2
0.1
0.3
0.2
0.1

SELENIUM

3.50
6.90
3.72
2.08
3.30
1.87
2.80
1.70
4.16
3.70
3.70
4.09
3.44
5.10
4.20
3.60
2.60
2.40
3.30
4.70
3.20
3.74
3.77
3.09
4.94
5.01

STRONTIUM

<0.3

0.5

<0.2

<0.2

<0.2

<0.2

0.3

20.7 <0.2
17.0 0.2
27.2 0.1
26.4 0.3
24.5 0.3
20.6 0.8

<0.3

0.9

<0.2

<0.2

<0.2

<0.2

36.7 <0.2
22.8 <0.2
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VANADIUM ZINC

146
97
77
65
57
70
66
81
64
74
93
81
73

180
147
74
82
102
75
103
78



Appendix A. — Moisture Content (%) and Environmental Contaminant Concentrations (pg/g dry weight, except water, whichisin mg/L) in

RIVER
REACH/
MATRIX/
RIVER
MILE

224.0
224.0
225.0
225.0
225.0
225.0
225.0
225.0
225.0
225.0
225.0
225.0
225.0
225.0
225.0
225.0
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Aquatic Plants, Invertebrates, WholeBody Fish, Water, and Sediment Samples from the San Juan River in New Mexico,

Colorado, and Utah, 1990 - 1996.

[ See Figure 1 for River Reachand River Mile Designation, Appendx B and C for additional information. ]

SAMPLE
IDENTIFICATION
CODE

SRO5FFS1
SRO5FFS2
001-0363F
001-0364F
001-0365F
049-0507F
049-0508F
049-0509F
SJ04FBF1
SJ04FBF2
SJ04FBF3
SJO4FFS1
SJ04FFS2
SJO4FFS3
SRO4FBF
SRO4FFS

COMMON NAME

common carp
fathead minnow
rainbow trout
rainbow trout
rainbow trout
rainbow trout
rainbow trout
rainbow trout
common carp
common carp
common carp
common carp
fathead minnow
mosquitofish
common carp

fathead minnow

LEAD

<3.0
0.0

0.1
0.1
0.0
0.7
1.6
15
0.1
<3.0

MAGNESIUM

1600
1310

939
1350
840
1580
1420
1510
698
1230

MANG ANESE

11
20

10

13
18
24

MERCURY

0.190
0.160

0.180
0.340
0.140
0.190
0.085
0.093
0.170
0.150

MOLYB-
DENUM

<0.2
<0.2

<1.0
<1.0
<1.0
<1.0
<1.0

2.0
<0.2
<0.2

NICKEL

<0.6
<0.0

0.2
0.2
0.2
0.3
0.7
0.5
0.1
<0.6

SELENIUM

2.40
3.80
4.00
3.70
2.50
1.54
2.15
1.56
2.20
2.80
1.30
3.20
4.40
3.40
1.70
4.60

STRONTIUM

VANADIUM

182.0 0.4
96.7 0.3

<0.3

0.3

<0.3

0.8

21

1.6

40.0 0.3
63.9 0.3

ZINC

199
151

253
188
159
209
132
156
205
100



Appendix B.  Sampling Site Information (River Reach, River Mile, SiteName, Hydrologic Unit, Latitude, Longitude, and Habitat Type)
for Plants, Invertebrates, Whole Body Fish, Water, and Sediment from the San Juan River Mainstem,in New Mexico,
Colorado, and Utah, 1990-1996. [See Figure 1 for River Reach/River Mile Designation]

e ene oSt e
Degrees Minutes Seconds Degrees Minutes Seconds

Reach 1

0 ZahnBay 14080201 37 14 56.5 110 25 35 backwater
0 PiuteFarms 14080201 37 14 56.5 110 25 35 backwater
2 Clayhills 14080201 37 17 37.7 110 23 55 mainstem
Reach 2

53 Mexican Hat 14080201 37 10 39.1 109 50 48 mainstem
Reach 3

77 Bluff 14080201 37 14 29.3 109 37 19 mainstem
93 Montezuma 14080201 37 15 52.5 109 21 21 mainstem
100 McElmo 14080201 37 13 29.8 109 10 19 tributary
Reach 4

110.0 Below 4 Corners, Above McEImo 14080105 37 07 30 109 6 00 mainstem
119.3 At Four Corners 14080201 37 00 08 109 1 54 mainstem
122.7 At Mancos Confluence 14080105 36 59 15 108 57 46 mainstem
130.5 At the Mixer Below Red Wash 14080105 36 54 20 108 55 04 mainstem
Reach 5

132.0 At the Mixer 14080105 36 53 21 108 54 12 mainstem
133.0 At the Mixer above Red Wash 14080105 36 53 20 108 53 06 mainstem
139.0 Below the Cudei Diversion 14080105 36 52 03 108 46 46 mainstem
142.0 At the Cudei Diversion 14080105 36 50 14 108 44 43 mainstem
147.0 Below Shiprock 14080105 36 a7 25 108 42 09 mainstem
147.5 At Shiprock 14080105 36 47 20 108 41 44 mainstem
148.0 Shiprock Bridge 14080105 36 46 51 108 41 30 mainstem
148.5 5 miles below Chaco Wash 14080105 36 46 39 108 40 57 mainstem
150.0 3.5 miles below Chaco Wash 14080105 36 46 01 108 39 53 mainstem
153.0 Below Chaco Wash 14080105 36 46 15 108 37 18 mainstem
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Appendix B.  Sampling Site Information (River Reach, River Mile, SiteName, Hydrologic Unit, Latitude, Longitude, and Habitat Type)
for Plants, Invertebrates, Whole Body Fish, Water, and Sediment from the San Juan River Mainstem,in New Mexico,
Colorado, and Utah, 1990-1996. [See Figure 1 for River Reach/River Mile Designation]

e ene oSt e
Degrees Minutes Seconds Degrees Minutes Seconds

Reach 6

155.0 Near Waterflow 14080105 36 44 42 108 31 59 backwater
155.0 Above the Hogback 14080105 36 44 43 108 32 11 mainstem
165.0 River Mile 165 14080105 36 44 28 108 26 16 mainstem
166.0 Near Kirtland 14080105 36 44 48 108 26 16 backwater
166.0 Fruitland Bridge 14080105 36 44 21 108 24 10 mainstem
166.5 River Mile 166.5 14080105 36 45 06 108 24 56 mainstem
168.0 River Mile 168 14080105 36 44 06 108 23 52 mainstem
169.5 Below Ojo Amarillo Wash 14080105 36 43 38 108 22 49 mainstem
170.5 Below Ojo Amarillo Wash 14080105 36 43 38 108 21 48 mainstem
172.0 Above Ojo Amarillo Wash 14080105 36 43 31 108 20 29 mainstem
178.0 Above Ojo Amarillo Wash 14080105 36 44 08 108 15 08 mainstem
180.0 Highway 371 Bridge 14080105 36 43 17 108 13 25 mainstem
180.1 At Farmington 14080105 36 43 17 108 13 25 mainstem
180.5 Below the Animas Confluence 14080105 36 43 03 108 13 19 mainstem
180.8 Below the Animas Confluence 14080105 36 42 49 108 13 18 mainstem
182.0 At the Animas Confluence 14080104 36 42 00 108 6 30 mainstem
Reach 7

182.5 5 miles below Gallegos Wash 14080105 36 42 20 108 11 35 mainstem
184.0 3.5 miles below Gallegos Wash 14080105 36 42 32 108 10 03 mainstem
186.0 1.5 miles below Gallegos Wash 14080105 36 41 58 108 8 14 mainstem
187.0 Below Gallegos Wash 14080105 36 42 04 108 7 16 mainstem
188.0 Above Gallegos Wash 14080105 36 41 43 108 6 29 mainstem
189.5 3 miles below Kutz Wash 14080105 36 41 24 108 4 57 mainstem
191.5 Below Kutz Wash 14080105 36 41 19 108 3 44 mainstem
194.0 Above Kutz Wash 14080105 36 42 08 108 0 52 mainstem
195.0 1 mile Above KutzWash 14080105 36 41 49 107 59 47 mainstem
195.6 At Bloomfield 14080105 36 41 59 107 59 11 mainstem
196.0 Bloomfield Bridge 14080101 36 41 59 107 59 11 mainstem
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Appendix B.  Sampling Site Information (River Reach, River Mile, SiteName, Hydrologic Unit, Latitude, Longitude, and Habitat Type)
for Plants, Invertebrates, Whole Body Fish, Water, and Sediment from the San Juan River Mainstem,in New Mexico,
Colorado, and Utah, 1990-1996. [See Figure 1 for River Reach/River Mile Designation]

e ene oSt e
Degrees Minutes Seconds Degrees Minutes Seconds

196.5 Below the Bloomfield Refinery 14080105 36 42 05 107 59 06 mainstem
198.3 Above Bloomfield 14080105 36 42 36 107 56 47 mainstem
204.5 1 mile Below Canyon L argo 14080105 36 42 18 107 50 55 mainstem
205.0 Below Canyon Largo 14080105 36 42 19 107 50 23 mainstem
207.0 Blanco Bridge 14080101 36 43 27 107 48 48 mainstem
207.5 Above Canyon Largo 14080105 36 43 48 107 48 45 mainstem
208.0 Above the Hammond Diversion 14080101 36 44 40 107 48 0.2 mainstem
208.5 1 mile Above Canyon L argo 14080105 36 44 05 107 49 04 mainstem
209.0 1.5 miles above Canyon L argo 14080105 36 44 52 107 49 08 mainstem
Reach 8
215.0 Archuleta Bridge 14080101 36 48 17 107 41 32 mainstem
216.0 Below the Shriner's Camp at River Mile 216 14080101 36 44 40 107 48 0.24 mainstem
217.5 Below Gobernador 14080105 36 47 38 107 42 49 mainstem
218.0 Pump Canyon 14080105 36 46 50 107 42 58 mainstem
218.8 At Archuleta 14080105 38 48 17 107 41 57 mainstem
219.5 Above Gobernador 14080105 36 48 34 107 41 32 mainstem
221.0 below Simon Canyon 14080101 36 48 45 107 39 53 backwater
221.0 below Simon Canyon 14080105 36 48 45 107 39 53 mainstem
222.0 The Carp Hole at RiverMile 222 14080101 36 49 19 107 38 57 backwater
223.0 Texas Hole 14080105 36 49 03 107 37 46 mainstem
224.0 1 mile below Navajo Dam 14080101 36 48 56 107 37 30 backwater
224.0 1 mile below Navajo Dam 14080101 36 48 56 107 37 30 mainstem
224.0 Hydroelectric power plantbelow dam 14080101 36 48 21 107 36 46 mainstem
224.0 1 mile Below Navajo Dam 14080101 36 48 56 107 37 30 pond
225.0 South side backwater 1 mile below dam 14080105 36 49 19 107 38 57 backwater
225.0 Directly below Navajo Dam 14080101 36 48 28 107 36 31 mainstem
225.0 Wetland directy below Navajo Dam 14080105 36 48 35 107 37 04 pond
226.0 Navajo Reservoir 14080105 36 48 28 107 36 31 reser voir
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Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER
REACH SAMPLE

MATRIX | CaTion
RIVER

MILE CODE

Reach 1 - Submerged Plants

2 473-2715  Wilson etal 95
2 383 Wilson etal 95
Reach 1 - Invertebrates

2 473-2716  Wilson etal 95
2 382 Wilson etal 95

Reach 1 - Whole Body Fish

491 Wilson etal 95
460-2637 Wilson etal 95
485 Wilson etal 95
494 Wilson etal 95
492 Wilson etal 95
493 Wilson etal 95
486 Wilson etal 95
460-2633  Wilson etal 95
460-2638 Wilson etal 95
460-2636  Wilson etal 95
460-2635 Wilson etal 95
487 Wilson etal 95
460-2634  Wilson etal 95
488 Wilson etal 95
385 Wilson etal 95
384 Wilson etal 95
473-2717 Wilson etal 95
473-2718  Wilson etal 95
473-2719  Wilson etal 95
380 Wilson etal 95

N NDDNDNDNMNNOOOOOOOOOOOOOOoO
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REFERENCE

INSTAN-
TANEOUS
FLOW

2000
1200

2000
1200

838
659
838
838
838
838
838
659
659
659
659
838
659
838
1200
1200
2000
2000
2000
1200

14-DAY
LAG
FLOW

1004.8
8724

1004.8
872.4

1414.4
759.5
1414.4
1414.4
1414.4
1414.4
1414.4
759.5
759.5
759.5
759.5
1414.4
759.5
1414.4
872.4
872.4
1004.8
1004.8
1004.8
872.4

HABITAT
TYPE
(as
reported)

mainstem
mainstem

mainstem
mainstem

backwater
backwater
backwater
backwater
backwater
backwater
backwater
backwater
backwater
backwater
backwater
backwater
backwater
backwater
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

DATE

09/16/94
03/01/94

09/16/94
03/01/94

03/13/94
09/11/94
03/13/94
03/13/94
03/13/94
03/13/94
03/13/94
09/11/94
09/11/94
09/11/94
09/11/94
03/13/94
09/11/94
03/13/94
03/01/94
03/01/94
09/16/94
09/16/94
09/16/94
03/01/94

TAXONOMY

Lepomis cyanelus
Lepomis cyanelus
Morone saxatilis

Micropterus dol omieui

Cyprinus carpio
Ictalarus punctatus
Sitzostedion vitreum

Morone saxatilis

Micropterus salmoides

Ictalarus punctatus
Cyprinus carpio
Cyprinus carpio

Sitzostedion vitreum

Ictalarus punctatus

Catostomus latipinnis
Catostomus | atipinnis

COMMON NAME

Submergent Plant
Submergent Plant

Inverteorate
Invertebrate

Green Sunfish
Green Sunfish
Striped Bass
Smallmouth Bass
common carp
channel catfish
Walleye
Striped Bass
Largemouth Bass
channel catfish
common carp
common carp
Walleye
channel catfish
small fish
small fish
small fish
small fish
flannelmouth sucker
flannelmouth sucker

AVERAGE AVERAGE

N LENGTH

>50
>50

=
i

590.5
168.2
198
321.66
442.25
408
313.33
366
396
420.8
461
338.4

g~ OO Wb wdoOaops»OO

=
4)]

2 207.5

WEIGHT

1.90
3.80
1587.00
62.00
120.25
245.00
893.50
646.00
393.33
407.00
757.00
892.40
849.00
360.80

74.00



Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER

REACH |0\

MATRIX REFERENCE

RIVER ICCASB?EN

MILE

2 379 Wilson etal 95
2 473-2720  Wilson etal 95
2 381 Wilson etal 95
Reach 2 - Submerged Plants
53 472-2708  Wilson etal 95
Reach 2 - Invertebrates
53 378 Wilson etal 95
53 472-2709  Wilson etal 95
Reach 2 - Whole Body Fish
53 472-2710  Wilson etal 95
53 377 Wilson etal 95
53 472-2711  Wilson etal 95
53 472-2713  Wilson etal 95
53 376 Wilson etal 95
53 472-2712  Wilson etal 95
53 472-2714  Wilson etal 95
53 374 Wilson etal 95
53 375 Wilson etal 95
Reach 3 - Submerged Plants
77 471-2701  Wilson etal 95
77 371 Wilson etal 95
93 470-2694  Wilson etal 95
93 364 Wilson etal 95
Reach 3 - Invertebrates
77 471-2702  Wilson etal 95
77 370 Wilson etal 95
77 373 Wilson etal 95

INSTAN-
TANEOUS
FLOW

1200
2000
1200

1350

2070
1350

1350
2070
1350
1350
2070
1350
1350
2070
2070

1350
1200
1350
1200

1350
1200
1200

14-DAY
LAG
FLOW

8724
1004.8
8724

890.4

1044.6
890.4

890.4
1044.6
890.4
890.4
1044.6
890.4
890.4
1044.6
1044.6

890.4
872.4
890.4
872.4

890.4
872.4
8724

HABITAT
TYPE
(as
reported)
mainstem
mainstem
mainstem

mainstem

mainstem
mainstem

mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

mainstem
mainstem
mainstem
mainstem

mainstem
mainstem
mainstem

DATE

03/01/94
09/16/94
03/01/94

09/15/94

03/03/94
09/15/94

09/15/94
03/03/94
09/15/94
09/15/94
03/03/94
09/15/94
09/15/94
03/03/94
03/03/94

09/15/94
03/01/94
09/15/94
03/01/94

09/15/94
03/01/94
03/01/94

TAXONOMY

Catostomus latipinnis
Cyprinus carpio
I ctalarus punctatus

Catostomus discobolus
Ictalarus punctatus
Catostomus latipinnis
Ictalarus punctatus
Catostomus lati pinnis
Catostomus latipinnis

COMMON NAME

flannelmouth sucker

common carp
channel catfish

Submergent Plant

Invertéorate
Inverteorate

small fish

small fish

small fish
bluehead sucker
channel catfish

flannelmouth sucker

channel catfish

flannelmouth sucker
flannelmouth sucker

Submergent Plant
Submergent Plant
Submergent Plant
Submergent Plant

Inverteorate
Invertebrate
Invertebrate

AVERAGE AVERAGE

N LENGTH WEIGHT

1 200

>50

>50

27 0.96
1 85

3 1107 416.00
4 350 347.50
4 150 36.25
3 218.33 85.66
3 395 507.00
>50

>50

>50
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Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER

REACH  [piyrir.
MATRIX REFERENCE
RIVER ICCASIID(I)EN
MILE

93 363 Wilson etal 95
93 470-2695  Wilson etal 95
100 469-2693  Wilson etal 95
Reach 3 - Whole Body Fish

77 369 Wilson etal 95
77 471-2706  Wilson etal 95
77 368 Wilson etal 95
77 471-2705 Wilson etal 95
77 366 Wilson etal 95
77 372 Wilson etal 95
77 365 Wilson etal 95
7 367 Wilson etal 95
77 471-2707  Wilson etal 95
77 471-2704  Wilson etal 95
77 471-2703  Wilson etal 95
92 SIWBF31 Wilson etal 95
92 SIWBF33 Wilson etal 95
92 SIWBF36 Wilson etal 95
92 SIWBF34 Wilson etal 95
92 SIWBF35 Wilson etal 95
92 SIWBF32 Wilson etal 95
93 361 Wilson etal 95
93 359 Wilson etal 95
93 360 Wilson etal 95
93 470-2698 Wilson etal 95
93 358 Wilson etal 95
93 470-2697  Wilson etal 95
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INSTAN-
TANEOUS
FLOW

1200
1350
1350

1200
1350
1200
1350
1200
1200
1200
1200
1350
1350
1350
1940
1940
1940
1940
1940
1940
1200
1200
1200
1350
1200
1350

14-DAY

LAG

FLOW

8724
890.4
890.4

8724
890.4
872.4
890.4
872.4
8724
8724
872.4
890.4
890.4
890.4
1339.3
1339.3
1339.3
1339.3
1339.3
1339.3
8724
872.4
872.4
890.4
8724
890.4

HABITAT
TYPE
(as
reported)
mainstem
mainstem
tributary

mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

DATE

03/01/94
09/15/94
09/15/94

03/01/94
09/15/94
03/01/94
09/15/94
03/01/94
03/01/94
03/01/94
03/01/94
09/15/94
09/15/94
09/15/94
08/25/95
08/25/95
08/25/95
08/25/95
08/25/95
08/25/95
03/01/94
03/01/94
03/01/94
09/15/94
03/01/94
09/15/94

TAXONOMY

Catostomus discobolus
Catostomus discobolus
Catostomus lati pinnis
Catostomus latipinnis

Cyprinus carpio
Catostomus latipinnis
Ictalarus punctatus

Catostomus latipinnis
Cyprinus carpio
Rhinichthys osculus
Cyprinus carpio
Rhinichthys osculus
Catostomus lati pinnis
Catostomus | atipinnis
Cyprinus carpio
Catostomus latipinnis
Catostomus discobolus
Ictalarus punctatus
Catostomus latipinnis

COMMON NAME

Invertebrate
Inverteorate
Invertebrate

small fish
bluehead sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
small fish
common carp
flannelmouth sucker
channel catfish
small fish
small fish
flannelmouth sucker
common carp
speckled dace
common carp
speckled dace
flannelmouth sucker
flannelmouth sucker
common carp
flannelmouth sucker
bluehead sucker
channel catfish
flannelmouth sucker

N

>50
>50
>50

O W w oo oo oo~ oo

AVERAGE AVERAGE

LENGTH

300
3425
360
469

419.3
240.66
295

429.4
455.6

404.2

375.8
467.2
479.4
333.2
332.66
404.66
434.4

WEIGHT

315.00
386.50
402.50
1054.00

1031.30
136.00
372.50

701.80
1169.20
4.00
814.20
4.40
507.40
1039.40
1449.40
441.00
332.33
669.00
668.60



Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER

SAMPLE
I\?E‘?SIHX IDENTIF- REFERENCE TIL\II\?IIE-QSS l‘Il_zéY HAF?I;FI'EAT DATE TAXONOMY COMMON NAME N AVERAGE = AVERAGE
RIVER ICCAgllj(l)EN FLOW FLOW (as LENGTH  WEIGHT
MILE reported)

93 470-2699  Wilson etal 95 1350 890.4 mainstem  09/15/94 Cyprinus carpio common carp 5 484.2 1497.00
93 470-2696  Wilson etal 95 1350 890.4 mainstem  09/15/94 small fish

93 470-2700 Wilson etal 95 1350 890.4 mainstem  09/15/94 Ictalarus punctatus Channel Catfish 2 430.5 835.50
93 362 Wilson etal 95 1200 872.4 mainstem  03/01/94 small fish 25

100 469-2690 Wilson etal 95 1350 890.4 tributary 09/15/94 small fish

100 502 Wilson etal 95 1800 948.0 tributary 03/02/94 Cyprinella lutrends Red Shiner

100 500 Wilson etal 95 1800 948.0 tributary 03/02/94 Rhinichthys osculus speckled dace

100 469-2689  Wilson etal 95 1350 890.4 tributary 09/15/94 Cyprinella lutrenss Red Shiner 620

100 501 Wilson etal 95 1800 948.0 tributary 03/02/94 Catostomus | atipinnis flannelmouth sucker
100 469-2691  Wilson etal 95 1350 890.4 tributary 09/15/94 Catostomus latipinnis flannelmouth sucker
100 469-2692  Wilson etal 95 1350 890.4 tributary 09/15/94 Catostomus latipinnis flannelmouth sucker

Reach 4 - Water

1227 7151 Keller-Bliesner mainstem 4/21/94 water

122.7 71S10 Keller-Bliesner mainstem 3/28/95 water

122.7 71S2 Keller-Bliesner mainstem 5/17/94 water

122.7 71S3 Keller-Bliesner mainstem 6/17/94 water

122.7 714 Keller-Bliesner mainstem 9/20/94 water

122.7 71S5 Keller-Bliesner mainstem  10/18/94 water

122.7 7156 Keller-Bliesner mainstem  11/30/94 water

1227 71S7 Keller-Bliesner mainstem  12/20/94 water

122.7 71S8 Keller-Bliesner mainstem 1/24/95 water

122.7 719 Keller-Bliesner mainstem 2/22/95 water

Reach 4 - Submerged Plants

119.3 12-0357 Keller-Bliesner 1250 849 mainstem 3/2/94 periphyton >1

119.3 468-2684  Keller-Bliesner 1460 903 mainstem 9/14/94 periphyton >1

Reach 4 - Invertebrates

119.3 12-0355 Keller-Bliesner 1280 849 mainstem 3/2/94 macroinvertebrates >1
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Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER

REFERENCE

Keller-Bliesner
Keller-Bliesner
Keller-Bliesner

Wilson etal 95
Wilson etal 95
Wilson etal 95
Wilson etal 95
Wilson etal 95
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner

Keller-Bliesner
Keller-Bliesner
Keller-Bliesner

REACH SAMPLE
MATRIX IDENTIF-
RIVER ICCA gIID(I)EN
MILE
119.3 468-2685
122.7 11-0349
122.7 11-0350
Reach 4 - Whole Body Fish
110 SJWBF26
110 SIWBF27
110 SJWBF28
110 SIWBF29
110 SJWBF30
119.3 12-0353
119.3 12-0354
119.3 12-0356
119.3 468-2686
119.3 468-2687
119.3 468-2688
122.7 11-0351
122.7 11-0352
130.5 063-0591F
130.5 063-0592F
130.5 063-0593F
130.5 063-0594F
130.5 063-0595F
130.5 063-0596F
Reach 5 - Water
148 63S1
148 63S10
148 63S11
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INSTAN-
TANEOUS
FLOW

1460
1280
1280

1780
1780
1780
1780
1780
1280
1280
1280
1460
1460
1460
1280
1280
1850
1850
1850
1850
1850
1850

14-DAY
LAG
FLOW

903
849
849

1311
1311
1311
1311
1311
849
849
849
903
903
903
849
849
1139
1139
1139
1317
1317
1317

HABITAT
TYPE
(as
reported)
mainstem
tributary
tributary

mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
tributary
tributary
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

mainstem
mainstem
mainstem

DATE

9/14/94
3/2/94
3/2/94

8/24/95
8/24/95
8/24/95
8/24/95
8/24/95
3/2/94
3/2/94
3/2/94
9/14/94
9/14/94
9/14/94
3/2/94
3/2/94
2/22/93
2/22/93
2/22/93
2/22/93
2/22/93
2/22/93

4/21/94
8/30/94
9/20/94

TAXONOMY

Catostomus latipinnis
Catostomus lati pinnis
Cyprinus carpio
Rhinichthys osculus
Rhinichthys osculus
Catostomus latipinnis
Catostomus lati pinnis

Catostomus latipinnis
Catostomus discobolus
Catostomus discobolus

Catostomus latipinnis
Catostomus | ati pinnis
Catostomus lati pinnis
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus

COMMON NAME

macroinvertebrates
macroinvertebrates
macroinvertebrates

flannelmouth sucker
flannelmouth sucker
common carp
speckled dace
speckled dace
flannelmouth sucker
flannelmouth sucker
small fish
small fish
flannelmouth sucker
bluehead sucker
bluehead sucker
small fish
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker

water
water
water

N

>1
>1
>1

[S2BNN S IS BN ¢ ]

>1
>1

>1

PR R R R e

AVERAGE AVERAGE

LENGTH

453.8
469.2
452.8

250
330
330
340
290
240

WEIGHT

779.60
1067.20
910.60
4.60
4.40



Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

REFERENCE

Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner

Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner

FYER saweie

MATRIX IDENTIF-
RIVER ! Cé g IID(I)EN
MILE

148 63S12

148 63513

148 63S14

148 63515

148 63S16

148 63S17

148 63518

148 63519

148 63S2

148 63520

148 63521

148 63522

148 63523

148 63524

148 63S3

148 634

148 63S5

148 6356

148 6357

148 63S8

148 63S9

Reach 5 - Submerged Plants

132.0 10-0346

132.0 467-2678

142.0 09-0342

142.0 466-2671

1475 08-0335

INSTAN-
TANEOUS
FLOW

1250
1300
1250
1300
1250

14-DAY
LAG
FLOW

852
828
852
828
852

HABITAT
TYPE
(as
reported)
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

mainstem
mainstem
mainstem
mainstem
mainstem

DATE

9/20/94
10/18/94
10/18/94
11/30/94
11/30/94
12/20/94
12/20/94

1/24/95
4/21/94

1/24/95

2/22/95

2/22/95

3/28/95

3/28/95

5/18/94

5/18/94

6/17/94

6/17/94

7/19/94

7/19/94

8/30/94

3/2/94
9/14/94
3/2/94
9/14/94
3/2/94

TAXONOMY

COMMON NAME

water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water

periphyton
periphyton
periphyton
periphyton
periphyton

AVERAGE AVERAGE

N LENGTH WEIGHT

>1
>1
>1
>1
>1
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Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER

REACH SAMPLE
IDENTIF-
MATRIX
ICATION
RIVER CODE
MILE
147.5 465-2663

Reach 5 - Invertebrates

REFERENCE

Keller-Bliesner

Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner

Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner

132.0 10-0345
132.0 10-0348
139.0 075-0663M
142.0 09-0341
142.0 466-2672
147.0 075-0662M
1475 465-2664
148.0 08-0334
150.0 075-0661M
153.0 075-0660M
Reach 5 - Whole Body Fish
132.0 10-0343
132.0 10-0347
132.0 10-0408
132.0 10-0409
132.0 10-0410
132.0 467-2680
132.0 467-2681
132.0 467-2682
132.0 467-2683
133.0 062-0585F
133.0 062-0586F
133.0 062-0587F
133.0 062-0588F
133.0 062-0589F

Appendix C - Page 7

INSTAN-
TANEOUS
FLOW

1300

1250
1250
1850
1250
1300
1850
1300
1250
978
955

1250
1250
969

969

969

1300
1300
1300
1300
1850
1850
1850
1850
1850

14-DAY
LAG
FLOW

828

852
852
1139
852
828
1139
828
852
971
971

852

852

989

989

989

828

828

828

828

1139
1139
1139
1139
1139

HABITAT
TYPE
(as
reported)

mainstem

mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

DATE

9/14/94

3/2/94
3/2/94
2/22/93
3/2/94
9/14/94
2/22/93
9/14/94
3/2/94
2/15/93
2/15/93

3/2/94
3/2/94
3/8/94
3/8/94
3/8/94
9/14/94
9/14/94
9/14/94
9/14/94
2/22/93
2/22/93
2/22/93
2/22/93
2/22/93

TAXONOMY

Catostomus latipinnis

Catostomus discobolus
Ictalarus punctatus
Catostomus latipinnis

Catostomus latipinnis
Catostomus discobolus
Catostomus lati pinnis
Catostomus latipinnis
Catostomus lati pinnis
Catostomus discobolus
Catostomus discobolus

COMMON NAME

periphyton

macroinvertebrates
macroinvertebrates
meacroinvertebrates
macroinvertebrates
macroinvertebrates
meacroinvertebrates
macroinvertebrates
macroinvertebrates
meacroinvertebrates
meacroinvertebrates

flannelmouth sucker
small fish
bluehead sucker
channel catfish
flannelmouth sucker
small fish
small fish
flannelmouth sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker

N

>1

>1
>1
>1
>1
>1
>1
>1
>1
>1
>1

>1

>1
>1

PR R R R

AVERAGE AVERAGE

LENGTH

330
280
310
240
330

WEIGHT



Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER
REACH
MATRIX
RIVER
MILE
1330
139.0
139.0
139.0
139.0
139.0
139.0
139.0
139.0
139.0
139.0
139.0
139.0
142.0
142.0
142.0
142.0
1420
142.0
142.0
1420
1420
1470
147.0
1470
147.0
1470

SAMPLE

IDENTIF-

ICATION
CODE

062-0590F
061-0579F
061-0580F
061-0581F
061-0582F
061-0583F
061-0584F
Gl

G2

G3

G4

G5

G6
09-0337
09-0338
09-0339
09-0340
466-2673
466-2674
466-2675
466-2676
466-2677
060-0570F
060-0571F
060-0572F
060-0573F
060-0574F

REFERENCE

Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Blanchard, 90
Blanchard, 90
Blanchard, 90
Blanchard, 90
Blanchard, 90
Blanchard, 90
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner

INSTAN-
TANEOUS
FLOW

1850
1850
1850
1850
1850
1850
1850
1450
1210
1450
1210
1450
1210
1250
1250
1250
1250
1300
1300
1300
1300
1300
1850
1850
1850
1850
1850

14-DAY
LAG
FLOW

1139
1139
1139
1139
1139
1139
1139
755
1184
755
1184
755
1184
852
852
852
852
828
828
828
828
828
1139
1139
1139
1139
1139

HABITAT
TYPE
(as
reported)
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

DATE

2/22/93
2/22/93
2/22/93
2/22/93
2/22/93
2/22/93
2/22/93
5/2/90
11/5/90
5/2/90
11/5/90
5/2/90
11/5/90
3/2/94
3/2/94
3/2/94
3/2/94
9/14/94
9/14/94
9/14/94
9/14/94
9/14/94
2/22/93
2/22/93
2/22/93
2/22/93
2/22/93

TAXONOMY

Catostomus discobolus
Catostomus latipinnis
Catostomus latipinnis
Catostomus latipinnis

Catostomus discobolus

Catostomus discobolus

Catostomus discobolus

Cyprinus carpio
Cyprinus carpio
Catostomus latipinnis
Catostomus | atipinnis
Ictalarus punctatus
Ictalarus punctatus
Cyprinus carpio
Ictalarus punctatus
Catostomus lati pinnis

Catostomus discobolus
Cyprinus carpio
Ictalarus punctatus
Catostomus | atipinnis
Catostomus latipinnis
Catostomus | atipinnis
Catostomus latipinnis
Catostomus discobolus
Catostomus discobolus

COMMON NAME

bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
common carp
common carp
flannelmouth sucker
flannelmouth sucker
channel catfish
channel catfish
common carp
channel catfish
flannelmouth sucker
small fish
small fish
bluehead sucker
common carp
channel catfish
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker

AVERAGE AVERAGE

N LENGTH WEIGHT

220
410
400
360
260
320
400

P R R R R R R

>1
>1

460
480
420
130
270

P R R R R
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Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment

RIVER
REACH
MATRIX
RIVER
MILE
1470
147.0
1470
147.0
147.0
1470
1470
1470
147.0
147.0
1475
1475
1475
1475
1475
1475
1475
1475
1475
1475
1475
1475
1480
1485
1485
1485
1485

Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

SAMPLE

IDENTIF-

ICATION
CODE

060-0575F
060-0576F
060-0577F
060-0578F
F1

F2

F3

F4

F5

F6
08-0328
08-0329
08-0331
08-0332
08-0333
08-0336
465-2665
465-2666
465-2667
465-2668
465-2669
465-2670
08-0330
012-0408F
012-0409F
012-0410F
67-0892F

REFERENCE

Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Blanchard, 90
Blanchard, 90
Blanchard, 90
Blanchard, 90
Blanchard, 90
Blanchard, 90
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
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INSTAN-
TANEOUS
FLOW

1850
1850
1850
1850
877

1090
877

1090
877

1090
1250
1250
1250
1250
1250
1250
1300
1300
1300
1300
1300
1300
1250
2880
2880
2880
4440

14-DAY
LAG
FLOW

1139
1139
1139
1139
591
1168
5901
1168
591
1168
852
852
852
852
852
852
828
828
828
828
828
828
852
2142
2142
2142
2926

HABITAT
TYPE
(as
reported)
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

DATE

2/22/93
2/22/93
2/22/93
2/22/93
4/26/90
11/6/90
4/26/90
11/6/90
4/26/90
11/6/90
3/2/94
3/2/94
3/2/94
3/2/94
3/2/94
3/2/94
9/14/94
9/14/94
9/14/94
9/14/94
9/14/94
9/14/94
3/2/94
4/14/92
4/14/92
4/14/92
5/13/91

TAXONOMY

Catostomus discobolus
Ictalarus punctatus
Ictalarus punctatus
Ictalarus punctatus

Cyprinus carpio
Cyprinus carpio
Catostomus latipinnis
Catostomus latipinnis
Ictalarus punctatus
Ictalarus punctatus
I ctalarus punctatus
Ictalarus punctatus
Catostomus latipinnis
Catostomus | ati pinnis
Catostomus comme soni

Catostomus latipinnis
Catostomus discobolus
Ictalarus punctatus
Cyprinus carpio
Cyprinus carpio
Cyprinus carpio
Catostomus | ati pinnis
Catostomus latipinnis
Catostomus latipinnis
Catostomus latipinnis

COMMON NAME

bluehead sucker
channel catfish
channel catfish
channel catfish
common carp
common carp
flannelmouth sucker
flannelmouth sucker
channel catfish
channel catfish
channel catfish
channel catfish
flannelmouth sucker
flannelmouth sucker
white sucker
small fish
small fish
flannelmouth sucker
bluehead sucker
channel catfish
common carp
common carp
common carp
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker

N

e

>1
>1

R R R e

AVERAGE AVERAGE
LENGTH

280
410
520
370



Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER

REACH SAMPLE
MATRIX IDENTIF-
RIVER ICCA gIID(I)EN

MILE
148.5 68-0893F
148.5 69-0894F
148.5 70-0895F
148.5 71-0896F
148.5 72-0897F
150.0 059-0564F
150.0 059-0565F
150.0 059-0566F
150.0 059-0567F
150.0 059-0568F
150.0 059-0569F
153.0 058-0558F
153.0 058-0559F
153.0 058-0560F
153.0 058-0561F
153.0 058-0562F
153.0 058-0563F
Reach 6 - Sediment
155 SISED42A
155 SJSED42B
166 SJSED38A
166 SJSED38B
Reach 6 - Water
155 58S1
155 58510
155 58511
155 58512

REFERENCE

Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner

Thomaset. d., 97
Thomaset. d., 97
Thomaset. d., 97
Thomaset. d., 97

Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner

INSTAN-
TANEOUS
FLOW

4440
4440
4440
4440
2890
978
978
978
978
978
978
955
955
955
955
955
955

878
1280
878
1670

14-DAY
LAG
FLOW

2926
2926
2926
2926
2224
971
971
971
971
971
971
971
971
971
971
971
971

920
1851
920
2281

HABITAT
TYPE
(as

reported)
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

backwater
backwater
backwater
backwater

mainstem
mainstem
mainstem
mainstem

DATE

5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
2/15/93
2/15/93
2/15/93
2/15/93
2/15/93
2/15/93
2/15/93
2/15/93
2/15/93
2/15/93
2/15/93
2/15/93

8/12/93
7126194
8/12/93
7/21/94

4/19/94
1/24/95
2/22/95
3/28/95

TAXONOMY

Catostomus latipinnis
Catostomus latipinnis
Cyprinus carpio
Cyprinus carpio
Cyprinus carpio
Catostomus lati pinnis
Catostomus latipinnis
Catostomus | ati pinnis
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Catostomus | ati pinnis
Catostomus latipinnis
Catostomus lati pinnis
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus

COMMON NAME

flannelmouth sucker
flannelmouth sucker
common carp
common carp
common carp
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker

sediment
sediment
sediment
sediment

water
water
water
water

AVERAGE AVERAGE

N LENGTH WEIGHT

300
480
310
270
300
330
340
440
400
320
410
420

P PP PRPRPPRPRPRPPRPREPRPRERRPRPREPR
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Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER

SAMPLE
MRE‘?SIHX IDENTIF- REFERENCE TIL\II\?IIE-QSS l‘Il_zéY HAF?I;FI'EAT DATE TAXONOMY COMMON NAME N AVERAGE = AVERAGE
RIVER ICCAgllj(l)EN FLOW FLOW (as LENGTH WEIGHT
MILE reported)
155 5852 Keller-Bliesner mainstem 5/18/94 water
155 58S3 Keller-Bliesner mainstem 6/17/94 water
155 584 Keller-Bliesner mainstem 7/19/94 water
155 58S5 Keller-Bliesner mainstem 8/30/94 water
155 5856 Keller-Bliesner mainstem 9/20/94 water
155 5857 Keller-Bliesner mainstem  10/18/94 water
155 5858 Keller-Bliesner mainstem  11/30/94 water
155 5859 Keller-Bliesner mainstem  12/20/94 water
155 SIWAT42A Thomaset. d., 97 878 backwater 8/12/93 water
155 SIWAT42B Thomas et al 97 1280 backwater 7126194 water
166 5451 Keller-Bliesner mainstem 4/20/94 water
166 54S10 Keller-Bliesner mainstem 1/25/95 water
166 54S11 Keller-Bliesner mainstem 2/22/95 water
166 54512 Keller-Bliesner mainstem 3/27/95 water
166 5452 Keller-Bliesner mainstem 5/18/94 water
166 54S3 Keller-Bliesner mainstem 6/17/94 water
166 544 Keller-Bliesner mainstem 7/19/94 water
166 5455 Keller-Bliesner mainstem 8/30/94 water
166 5456 Keller-Bliesner mainstem 9/20/94 water
166 54S7 Keller-Bliesner mainstem  10/18/94 water
166 5438 Keller-Bliesner mainstem 12/1/94 water
166 5439 Keller-Bliesner mainstem  12/20/94 water
166 SIWAT38A Thomas et al 97 878 backwater 8/12/93 water
166 SIWAT38B Thomaset al 97 1670 backwater 7/21/94 water
180 4351 Keller-Bliesner mainstem 4/20/94 water
180 43S10 Keller-Bliesner mainstem 1/25/95 water
180 43S11 Keller-Bliesner mainstem 2/23/95 water
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Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER

REACH |e\rir.

MATRIX REFERENCE
ICATION

RIVER CODE

MILE
180 43512 Keller-Bliesner
180 43S2 Keller-Bliesner
180 43S3 Keller-Bliesner
180 434 Keller-Bliesner
180 435 Keller-Bliesner
180 4356 Keller-Bliesner
180 43S7 Keller-Bliesner
180 4338 Keller-Bliesner
180 4339 Keller-Bliesner

Reach 6 - Submerged Plants

155.0 525-2266P Keller-Bliesner
166.0 539-2332P Keller-Bliesner
166.0 BEO-0889P Keller-Bliesner
169.5 524-2263P Keller-Bliesner
169.5 538-2329P Keller-Bliesner
169.5 06-0327 Keller-Bliesner
172.0 464-2658  Keller-Bliesner
172.0 05-0323 Keller-Bliesner
180.1 463-2653  Keller-Bliesner
180.1 SR33PA Thomas et al 97
180.8 SI32PA2 Thomas et al 97
180.8 SR32PA Thomas et al 97
Reach 6 - Invertebrates

155.0 SR33IB Thomas et al 97
166.0 SI321B Thomas et al 97
166.0 SR321B Thomas et al 97
169.5 525-22671  Keller-Bliesner

INSTAN-
TANEOUS
FLOW

1024
2750
863
1031
2640
1070
555
1070
1070
892
526
806

892
526
806
1024

14-DAY

LAG

FLOW

1048
1937
872
1075
1937
883
826
883
826
1851
920
1775

1690
920
1775
1048

HABITAT
TYPE
(as

reported)
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
backwater
backwater
backwater

backwater
backwater
backwater
mainstem

DATE

3/27/95

5/19/94

6/17/94

7/19/94

8/30/94

9/20/94
10/19/94
12/1/94

12/21/94

11/3/94
3/13/95
3/9/96
11/1/94
3/13/95
3/2/94
9/13/94
3/2/94
9/13/94
7126/94
8/12/93
7127194

7/26/94
8/12/93
7127194
11/3/94

TAXONOMY

Chlorophyta
Chlorophyta
Chlorophyta

Odonata
AX spp
AX spp

COMMON NAME

water
water
water
water
water
water
water
water
water

periphyton
periphyton
periphyton
periphyton
periphyton
periphyton
periphyton
periphyton
periphyton
algae
algae
algae

mixed Odonata

dragonfly larvae

dragonfly larvae
macroinvertebrates

AVERAGE AVERAGE

N LENGTH WEIGHT

>1
>1
>1
>1
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Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

neach SR
MATRIX REFERENCE
RIVER ICCASIID(I)EN

MILE
169.5 539-23331  Keller-Bliesner
169.5 BO-0422  Keller-Bliesner
172.0 524-22641  Keller-Bliesner
172.0 538-23301  Keller-Bliesner
180.1 06-0326 Keller-Bliesner
180.1 075-0659M  Keller-Bliesner
180.1 464-2659  Keller-Bliesner
180.8 05-0322 Keller-Bliesner
180.8 463-2654  Keller-Bliesner
Reach 6 - Whole Body Fish
155 El Blanchard, 90
155 E2 Blanchard, 90
155 E3 Blanchard, 90
155 E4 Blanchard, 90
155 E5 Blanchard, 90
155 E6 Blanchard, 90
155 SJ33FFS1  Thomaset a 97
155 SI33FFS2  Thomas et al 97
155 SJ33FFS3  Thomas et al 97
155 SR33FFS  Thomaset al 97
165.0 139-0677 F Keller-Bliesner
165.0 139-0677 F Keller-Bliesner
165.0 139-0677 F Keller-Bliesner
165.0 140-0678 F Keller-Bliesner
165.0 140-0678 F Keller-Bliesner
165.0 140-0678 F Keller-Bliesner
166.0 138-0676 F Keller-Bliesner
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INSTAN-
TANEOUS
FLOW

2750
951
1031
2640
1070
4150
555
1070
555

967
1147
967
1147
967
1147
526
526
526
892
540
540
540
540
540
540
532

14-DAY
LAG
FLOW

1937
921
1075
1937
883
2550
826
883
826

564
1186
564
1186
555
1297
920
920
920
1851
694
694
694
694
694
694
692

HABITAT
TYPE
(as

reported)
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
backwater
backwater
backwater
backwater
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

DATE

3/13/95
3/9/94
11/1/94
3/13/95
3/2/94
3/3/93
9/13/94
3/2/94
9/13/94

4/25/90
11/2/90
4/25/90
11/2/90
4/25/90
11/2/90
8/12/93
8/12/93
8/12/93
7126/94
4/12/94
4/12/94
4/12/94
4/12/94
4/12/94
4/12/94
4/13/94

TAXONOMY

Cyprinus carpio
Cyprinus carpio
Catostomus latipinnis
Catostomus latipinnis
Ictalarus punctatus
Ictalarus punctatus
Gambusia affinis
Notropis
Cyprinella lutrenss
Gambusia affinis
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Catostomus | atipinnis
Catostomus latipinnis
Catostomus latipinnis
Catostomus lati pinnis

COMMON NAME

macroinvertebrates
macroinvertebrates
meacroinvertebrates
macroinvertebrates
macroinvertebrates
macroinvertebrates
macroinvertebrates
macroinvertebrates
meacroinvertebrates

common carp
common carp
flannelmouth sucker
flannelmouth sucker
channel catfish
channel catfish
mosquitofish
fatheads/suckers
red shiner
mosquitofish
bluehead sucker
bluehead sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker

N

>1

>1
>1
>1
>1
>1

AVERAGE AVERAGE

LENGTH

WEIGHT



Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER
REACH
MATRIX
RIVER
MILE
166.0
166.0
166.0
166.0
166.0
166.0
166.0
166.5
1665
166.5
166.5
166.5
1665
168.0
168.0
168.0
168.0
168.0
168.0
168.0
168.0
168.0
168.0
168.0
168.0
168.0
168.0

SAMPLE

IDENTIF-

ICATION
CODE

138-0676 F
138-0676 F
SJ32FFS1

SJ32FFS2

SJ32FFS3

SR32FBF

SR32FFS

132-0670-F
132-0670-F
132-0670-F
133-0671 F
133-0671 F
133-0671 F
134-0672 F
134-0672 F
134-0672 F
135-0673 F
135-0673 F
135-0673 F
136-0674 F
136-0674 F
136-0674 F
137-0675 F
137-0675 F
137-0675 F
59-0884F

60-0885F

REFERENCE

Keller-Bliesner
Keller-Bliesner
Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et al 97
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner

INSTAN-
TANEOUS
FLOW

532
532
526
526
526
806
806
532
532
532
532
532
532
532
532
532
532
532
532
532
532
532
532
532
532
4390
4390

14-DAY

LAG

FLOW

692
692
920
920
920
1775
1775
692
692
692
692
692
692
692
692
692
692
692
692
692
692
692
692
692
692
2971
2971

HABITAT
TYPE
(as
reported)
mainstem
mainstem
backwater
backwater
backwater
backwater
backwater
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

DATE

4/13/94
4/13/94
8/12/93
8/12/93
8/12/93
7127194
7127194
4/13/94
4/13/94
4/13/94
4/13/94
4/13/94
4/13/94
4/13/94
4/13/94
4/13/94
4/13/94
4/13/94
4/13/94
4/13/94
4/13/94
4/13/94
4/13/94
4/13/94
4/13/94
5/13/91
5/13/91

TAXONOMY

Catostomus latipinnis
Catostomus latipinnis
Osteichthyes
Pimephal es promelas
Pimephales promelas
Catostomus latipinnis
Rhinichthys cataractae
Catostomus | ati pinnis
Catostomus latipinnis
Catostomus lati pinnis
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Catostomus latipinnis
Catostomus latipinnis
Catostomus | atipinnis
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Catostomus | atipinnis
Catostomus discobolus

COMMON NAME

flannelmouth sucker
flannelmouth sucker
unknown
fathead minnow
fathead minnow
flannelmouth sucker
longnose dace
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
bluehead sucker
bluehead sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
bluehead sucker
bluehead sucker
bluehead sucker
flannelmouth sucker
bluehead sucker

AVERAGE AVERAGE

N LENGTH WEIGHT
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Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER

REACH |CenTiF.
MATRIX REFERENCE
RIVER ! CQSB%N
MILE

168.0 61-0886F  Keller-Bliesner
168.0 62-0887F  Keller-Bliesner
168.0 63-0888F  Keller-Bliesner
168.0 64-0889F  Keller-Bliesner
168.0 65-0890F  Keller-Bliesner
168.0 66-0891F  Keller-Bliesner
169.5 011-0405F Keller-Bliesner
169.5 011-0406F Keller-Bliesner
169.5 011-0407F Keller-Bliesner
169.5 525-2268F Keller-Bliesner
169.5 531-2301F Keller-Bliesner
169.5 531-2302F Keller-Bliesner
169.5 531-2303F Keller-Bliesner
169.5 531-2304F Keller-Bliesner
169.5 531-2305F Keller-Bliesner
169.5 531-2306F Keller-Bliesner
169.5 531-2307F Keller-Bliesner
169.5 531-2308F Keller-Bliesner
169.5 531-2309F Keller-Bliesner
169.5 539-2334F Keller-Bliesner
169.5 543-2364F Keller-Bliesner
169.5 543-2365F Keller-Bliesner
169.5 543-2366F Keller-Bliesner
169.5 543-2367F Keller-Bliesner
169.5 543-2368F Keller-Bliesner
169.5 543-2369F Keller-Bliesner
169.5 543-2370F Keller-Bliesner
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INSTAN-
TANEOUS

FLOW

4390
4390
4390
4390
4390
4390
2753
2880
2880
1024
1024
1024
1024
1024
1024
1024
1024
1024
1024
2640
2550
2550
2550
2550
2550
2550
2550

14-DAY

LAG
FLOW

2971
2971
2971
2971
2971
2971
1463
1463
1463
1048
1048
1048
1048
1048
1048
1048
1048
1048
1048
1937
2140
2140
2140
2140
2140
2140
2140

HABITAT
TYPE
(as
reported)
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

DATE

5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
4/14/92
4/14/92
4/14/92
11/3/94
11/3/94
11/3/94
11/3/94
11/3/94
11/3/94
11/3/94
11/3/94
11/3/94
11/3/94
3/13/95
3/15/95
3/15/95
3/15/95
3/15/95
3/15/95
3/15/95
3/15/95

TAXONOMY

Catostomus discobolus
Catostomus discobolus
Rhinichthys osculus
Rhinichthys osculus
Rhinichthys osculus
Catostomus | atipinnis
Catostomus latipinnis
Catostomus | atipinnis
Catostomus latipinnis

Catostomus latipinnis
Catostomus | atipinnis
Catostomus latipinnis
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Cyprinus carpio
Cyprinus carpio
Cyprinus carpio
Rhinichthys osculus
Catostomus latipinnis
Catostomus | atipinnis
Catostomus latipinnis
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Cyprinus carpio

AVERAGE AVERAGE

COMMON NAME N LENGTH WEIGHT

bluehead sucker
bluehead sucker
speckled dace
speckled dace
speckled dace
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
small fish
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
common carp
common carp
common carp
speckled dace
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
common carp
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Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER
REACH
MATRIX
RIVER
MILE
1695
169.5
1695
1695
1695
1705
1705
1705
1705
1705
1705
172.0
1720
172.0
1720
172.0
1720
172.0
1720
172.0
1720
172.0
1720
172.0
1720
172.0
1720

SAMPLE

IDENTIF-

ICATION
CODE

543-2371F
543-2372F
B0-O411
B0-0412
B0-0413
53-0878F
54-0879F
55-0880F
56-0881F
57-0882F
58-0883F
010-0399F
010-0400F
010-0401F
010-0402F
010-0403F
010-0404F
524-2265F
530-2292F
530-2293F
530-2294F
530-2295F
530-2296F
530-2297F
530-2298F
530-2299F
530-2300F

REFERENCE

Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner

INSTAN-
TANEOUS
FLOW

2550
2550
951
951
951
4390
4390
4390
4390
4390
4390
4390
4390
4390
4390
4390
4390
1031
1031
1031
1031
1031
1031
1031
1031
1031
1031

14-DAY
LAG
FLOW

2140
2140
921
921
921
2971
2971
2971
2971
2971
2971
1875
1875
1875
1875
1875
1875
1075
1075
1075
1075
1075
1075
1075
1075
1075
1075

HABITAT
TYPE
(as
reported)
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

DATE

3/15/95
3/15/95
3/9/94
3/9/94
3/9/94
5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
4/17/92
4/17/92
4/17/92
4/17/92
4/17/92
4/17/92
11/1/94
11/1/94
11/1/94
11/1/94
11/1/94
11/1/94
11/1/94
11/1/94
11/1/94
11/1/94

TAXONOMY

Cyprinus carpio
Cyprinus carpio
Ictalarus punctatus
Catostomus discobolus
Catostomus latipinnis
Catostomus | atipinnis
Catostomus latipinnis
Catostomus | atipinnis
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Catostomus | atipinnis
Catostomus latipinnis
Catostomus | atipinnis
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus

Catostomus latipinnis
Catostomus latipinnis
Catostomus latipinnis
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Cyprinus carpio
Cyprinus carpio
Cyprinus carpio

COMMON NAME

common carp
common carp
channel catfish
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
small fish
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
common carp
common carp
common carp

AVERAGE AVERAGE

N LENGTH WEIGHT
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Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER
REACH
MATRIX
RIVER
MILE

1720
172.0
1720
172.0
1720
172.0
1720
172.0
1720
172.0
1720
172.0
1720
172.0
1720
1720
178.0
1780
178.0
1780
178.0
1780
180
180
180
180
180

SAMPLE

IDENTIF-

ICATION
CODE

538-2331F
542-2355F
542-2356F
542-2357F
542-2358F
542-2359F
542-2360F
542-2361F
542-2361F
542-2361F
542-2362F
542-2363F
D1

D2

D3

D4
47-0872F
48-0873F
49-0874F
50-0875F
51-0876F
52-0877F
C1

Cc2

C3

C4

C5

REFERENCE

Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Blanchard, 90
Blanchard, 90
Blanchard, 90
Blanchard, 90
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Blanchard, 90
Blanchard, 90
Blanchard, 90
Blanchard, 90
Blanchard, 90
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INSTAN-
TANEOUS
FLOW

2640
2550
2550
2550
2550
2550
2670
2550
2550
2550
2550
2550
652
1094
652
1094
4390
4390
4390
4390
4390
4390
633
1270
633
1270
633

14-DAY
LAG
FLOW

1937
2140
2140
2140
2140
2140
2140
2140
2140
2140
2140
2140
559
1127
559
1127
2971
2971
2971
2971
2971
2971
524
1151
524
1151
524

HABITAT
TYPE
(as
reported)
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

DATE

3/13/95
3/15/95
3/15/95
3/15/95
3/15/95
3/15/95
3/15/95
3/15/95
3/15/95
3/15/95
3/15/95
3/15/95
4/24/90
11/8/90
4/24/90
11/8/90
5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
4/19/90
11/4/90
4/19/90
11/4/90
4/19/90

TAXONOMY

Rhinichthys osculus
Catostomus latipinnis
Catostomus latipinnis
Catostomus latipinnis

Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Cyprinus carpio
Rhinichthys osculus
Rhinichthys osculus
Cyprinus carpio
Cyprinus carpio
Cyprinus carpio
Cyprinus carpio
Catostomus latipinnis
Catostomus latipinnis
Catostomus | atipinnis
Catostomus latipinnis
Catostomus | atipinnis
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Cyprinus carpio
Cyprinus carpio
Catostomus latipinnis
Catostomus | atipinnis
Salmo trutta

COMMON NAME

speckled dace
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
common carp
speckled dace
speckled dace
common carp
common carp
common carp
common carp
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
common carp
common carp
flannelmouth sucker
flannelmouth sucker
brown trout

N

PR PR PR

AVERAGE AVERAGE

LENGTH

WEIGHT



Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER
REACH
MATRIX
RIVER
MILE

180.1
180.1
180.1
180.1
180.1
180.1
1805
1805
1805
1805
1805
1805
180.8
180.8
180.8
180.8
180.8
180.8
180.8
180.8
182
182
182
182
182
182

182

SAMPLE

IDENTIF-

ICATION
CODE

05-0316
05-0317
06-0325
464-2660
464-2661
464-2662
057-0552F
057-0553F
057-0554F
057-0555F
057-0556F
057-0557F
05-0318
05-0319
05-0320
05-0321
05-0324
463-2655
463-2656
463-2657
SIWBF01
SIWBF02
SIWBF03
SIWBF04
SIWBF05
SJWBFO06
SIWBF07

REFERENCE

Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Wilson etal 95
Wilson etal 95
Wilson etal 95
Wilson etal 95
Wilson etal 95
Wilson etal 95
Wilson etal 95

INSTAN-
TANEOUS
FLOW

1150
1150
1070
1070
1070
1070
1440
1440
1440
1440
1440
1440
1070
1070
1070
1070
1070
1070
1070
1070
1720
1720
1720
1720
1720
1720
1720

14-DAY
LAG
FLOW

857
857
883
826
826
826
1182
1182
1182
1182
1182
1182
857
857
857
857
883
826
826
826
1511
1511
1511
1511
1511
1511
1511

HABITAT
TYPE
(as
reported)
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

DATE

3/1/94
3/1/94
3/2/94
9/13/94
9/13/94
9/13/94
2/18/93
2/18/93
2/18/93
2/18/93
2/18/93
2/18/93
3/2/94
3/2/94
3/2/94
3/2/94
3/2/94
9/13/94
9/13/94
9/13/94
8/21/95
8/21/95
8/21/95
8/21/95
8/21/95
8/21/95
8/21/95

TAXONOMY

Catostomus latipinnis
Catostomus latipinnis

Catostomus latipinnis
Catostomus discobolus
Catostomus latipinnis
Catostomus latipinnis
Catostomus | atipinnis
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Catostomus latipinnis
Catostomus discobolus

Oncorhynchus mykiss

Catostomus | ati pinnis
Catostomus discobolus
Catostomus latipinnis
Catostomus latipinnis
Catostomus latipinnis
Rhinichthys osculus
Rhinichthys osculus
Catostomus latipinnis
Catostomus latipinnis

COMMON NAME

flannelmouth sucker
flannelmouth sucker
small fish
small fish
flannelmouth sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
flannelmouth sucker
bluehead sucker
small fish
small fish
rainbow trout
small fish
flannelmouth sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
speckled dace
speckled dace
flannelmouth sucker
flannelmouth sucker

N

>1
>1

PR R R R R

>1
>1

>1

15
15

AVERAGE AVERAGE

LENGTH

310
370
460
410
370
380

510.4
467.2
220
89.1
89.1
520.4
463.2

WEIGHT

1352.20
1149.80
105.70
9.70
9.70
1598.80
1058.00
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Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER

REACH | Si\imir.
MATRIX REFERENCE

RIVER ICCASIID(I)EN

MILE
182 SIWBF08  Wilson etal 95
Reach 7 - Water
196 19s1 Keller-Bliesner
196 19510 Keller-Bliesner
196 19S11 Keller-Bliesner
196 19S12 Keller-Bliesner
196 19513 Keller-Bliesner
196 19514 Keller-Bliesner
196 19515 Keller-Bliesner
196 19516 Keller-Bliesner
196 19S17 Keller-Bliesner
196 19518 Keller-Bliesner
196 19S19 Keller-Bliesner
196 19S2 Keller-Bliesner
196 19520 Keller-Bliesner
196 19321 Keller-Bliesner
196 19S22 Keller-Bliesner
196 19523 Keller-Bliesner
196 19S24 Keller-Bliesner
196 19S3 Keller-Bliesner
196 194 Keller-Bliesner
196 19S5 Keller-Bliesner
196 196 Keller-Bliesner
196 19s7 Keller-Bliesner
196 198 Keller-Bliesner
196 199 Keller-Bliesner
207 10S1 Keller-Bliesner

Appendix C - Page 19

INSTAN-
TANEOUS
FLOW

1720

14-DAY
LAG
FLOW

1511

HABITAT
TYPE
(as
reported)

mainstem

mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

DATE

8/21/95

4/20/94

8/29/94

9/19/94

9/19/94
10/17/94
10/17/94
11/29/94
11/29/94
12/19/94
12/19/94
1/23/95

4/20/94

1/23/95

2/21/95

2/21/95

3/27/95

3/27/95

5/16/94

5/16/94

6/13/94

6/13/94

7/18/94

7/18/94

8/29/94

4/20/94

TAXONOMY

Rhinichthys osculus

COMMON NAME

speckled dace

water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water

N

AVERAGE AVERAGE

LENGTH

89.1

WEIGHT

7.40



Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless

RIVER
REACH
MATRIX
RIVER
MILE
207
207
207
207
207
207
207
207
207
207
207
207
207
207
207
207
207
207
207
207
207
207
207

SAMPLE

IDENTIF-

ICATION
CODE

10S10
10811
10S12
10S2
10S3
104
10S5
10S6
10S7
10S8
109
26S1
26S10
26511
26512
2652
26S3
264
26S5
2656
2657
26S8
2659

REFERENCE

Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner

Reach 7 - Submerged Plants

523-2260P Keller-Bliesner
537-2326P Keller-Bliesner
BEG-0887P Keller-Bliesner

187.0
187.0
187.0

INSTAN-
TANEOUS
FLOW

555
523
616

14-DAY
LAG
FLOW

620
1115
508

HABITAT
TYPE
(as
reported)
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

mainstem
mainstem
mainstem

DATE

1/23/95
2/21/95
3/27/95
5/16/94
6/13/94
7/18/94
8/29/94
9/19/94
10/17/94
11/29/94
12/19/94
4/20/94
1/23/95
2/21/95
3/27/95
5/16/94
6/13/94
7/18/94
8/29/94
9/19/94
10/17/94
11/29/94
12/19/94

9/13/94
3/15/95
3/10/96

TAXONOMY

COMMON NAME

water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water
water

periphyton
periphyton
periphyton

N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

AVERAGE AVERAGE

N LENGTH WEIGHT
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Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER

SAMPLE
I\?E‘?SIHX IDENTIF- REFERENCE TIL\II\?IIE-QSS l?_zéY HAF?I;FI'EAT DATE TAXONOMY COMMON NAME N AVERAGE = AVERAGE
RIVER ICCAgllj(l)EN FLOW FLOW (as LENGTH WEIGHT
MILE reported)
188.0 522-2257P Keller-Bliesner 555 620 mainstem 9/13/94 periphyton
188.0 536-2323P Kéller-Bliesner 1741 900 mainstem 3/13/95 periphyton
195.6 04-0313 Keller-Bliesner 543 535 mainstem 3/1/94 periphyton >1
195.6 462-2646  Keller-Bliesner 555 620 mainstem 9/13/94 periphyton >1
207.0 03-0306 Keller-Bliesner 543 535 mainstem 3/1/94 periphyton >1
207.0 461-2639  Keller-Bliesner 555 620 mainstem 9/13/94 periphyton >1
207.0 535-2321P Kéller-Bliesner 535 510 mainstem 3/6/95 periphyton
Reach 7 - Invertebrates
187.0 075-0658M Keller-Bliesner 1105 533 mainstem 2/18/93 macroinvertebrates >1
187.0 537-23271  Keller-Bliesner 523 1115 mainstem 3/15/95 macroinvertebrates
187.0 BEG-0887] Keller-Bliesner 616 508 mainstem 3/10/96 meacroinvertebrates
187.0 BG-0420 Keller-Bliesner 479 538 mainstem 3/7/94 macroinvertebrates >1
187.0 BG-0421  Keller-Bliesner 479 538 mainstem 3/7/94 macroinvertebrates >1
188.0 522-2258]  Keller-Bliesner 555 620 mainstem 9/13/94 macroinvertebratess
188.0 536-23241  Keller-Bliesner 1741 900 mainstem 3/13/95 meacroinvertebrates
188.0 AG-0416  Keller-Bliesner 479 538 mainstem 3/7/94 macroinvertebrates >1
188.0 AG-0417  Keller-Bliesner 479 538 mainstem 3/7/94 macroinvertebrates >1
189.5 075-0656M Keller-Bliesner 1105 533 mainstem 2/18/93 macroinvertebrates >1
194.0 075-0655M  Keller-Bliesner 1066 538 mainstem 2/16/93 macroinvertebrates >1
195.6 04-0314 Keller-Bliesner 543 535 mainstem 3/1/94 macroinvertebrates >1
195.6 462-2647  Keller-Bliesner 555 620 mainstem 9/13/94 macroinvertebrates >1
196.5 075-0657M  Keller-Bliesner 1105 533 mainstem 2/18/93 macroinvertebrates >1
205.0 075-0654M  Keller-Bliesner 529 538 mainstem 2/16/93 macroinvertebrates >1
207.0 03-0308 Keller-Bliesner 543 535 mainstem 3/1/94 meacroinvertebrates >1
207.0 461-2640  Keller-Bliesner 555 620 mainstem 9/13/94 macroinvertebrates >1
207.0 535-23201  Keller-Bliesner 535 510 mainstem 3/6/95 macroinvertebrates
209.0 075-0653M  Keller-Bliesner 529 535 mainstem 2/17/93 macroinvertebrates >1
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Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER
REACH
MATRIX
RIVER
MILE

SAMPLE

IDENTIF-

ICATION
CODE

REFERENCE

Reach 7 - Whole Body Fish

182.5
182.5
182.5
182.5
182.5
182.5
184.0
184.0
184.0
184.0
184.0
184.0
186.0
186.0
187.0
187.0
187.0
187.0
187.0
187.0
187.0
187.0
187.0
187.0
187.0
187.0

41-0866F
42-0867F
43-0868F
44-0869F
45-0870F
46-0871F
35-0860F
36-0861F
37-0862F
38-0863F
39-0864F
40-0865F
33-0858F
34-0859F
009-0393F
009-0394F
009-0395F
009-0396F
009-0397F
009-0398F
056-0546F
056-0547F
056-0548F
056-0549F
056-0550F
056-0551F

Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner

INSTAN-
TANEOUS
FLOW

2890
2890
2890
2890
2890
2890
2890
2890
2890
2890
2890
2890
2890
2890
2630
2630
2630
2630
2630
2630
529
529
529
529
529
529

14-DAY

LAG

FLOW

2224
2224
2224
2224
2224
2224
2224
2224
2224
2224
2224
2224
2224
2224
876
876
876
876
876
876
533
533
533
533
533
533

HABITAT
TYPE
(as
reported)

mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

DATE

5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
4/16/92
4/16/92
4/16/92
4/16/92
4/16/92
4/16/92
2/18/93
2/18/93
2/18/93
2/18/93
2/18/93
2/18/93

TAXONOMY

Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Catostomus | atipinnis
Catostomus latipinnis
Catostomus latipinnis
Pimephal es promelas
Pimephales promelas
Pimephal es promelas
Rhinichthys osculus
Rhinichthys osculus
Rhinichthys osculus
Catostomus discobolus
Catostomus discobolus
Catostomus latipinnis
Catostomus latipinnis
Catostomus lati pinnis
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Catostomus | ati pinnis
Catostomus latipinnis
Catostomus latipinnis
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus

COMMON NAME

bluehead sucker
bluehead sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
fathead minnow
fathead minnow
fathead minnow
speckled dace
speckled dace
speckled dace
bluehead sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker

N AVERAGE AVERAGE

LENGTH WEIGHT
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 270
1 270
1 450
1 400
1 360
1 440
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Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER

REACH | Si\imir.
MATRIX REFERENCE
RIVER ! Cég:)?gN
MILE

187.0 27-0852F  Keller-Bliesner
187.0 28-0853F  Keller-Bliesner
187.0 29-0854F  Keller-Bliesner
187.0 30-0855F  Keller-Bliesner
187.0 31-0856F  Keller-Bliesner
187.0 32-0857F  Keller-Bliesner
187.0 523-2262F Keller-Bliesner
187.0 529-2283F Keller-Bliesner
187.0 529-2284F Keller-Bliesner
187.0 529-2285F Keller-Bliesner
187.0 529-2286F Keller-Bliesner
187.0 529-2287F Keller-Bliesner
187.0 529-2288F Keller-Bliesner
187.0 529-2289F Keller-Bliesner
187.0 529-2290F Keller-Bliesner
187.0 529-2291F Keller-Bliesner
187.0 537-2328F Keller-Bliesner
187.0 541-2343F Keller-Bliesner
187.0 541-2344F Keller-Bliesner
187.0 541-2345F Keller-Bliesner
187.0 541-2346F Keller-Bliesner
187.0 541-2347F Keller-Bliesner
187.0 541-2348F Keller-Bliesner
187.0 541-2349F Keller-Bliesner
187.0 541-2350F Keller-Bliesner
187.0 541-2351F Keller-Bliesner
187.0 541-2352F Keller-Bliesner
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INSTAN-
TANEOUS

FLOW

2890
2890
2890
2890
2890
2890
555
514
514
514
514
514
514
514
514
514
2020
2550
2020
2020
2020
2020
2020
2020
2020
2020
2020

14-DAY

LAG
FLOW

2224
2224
2224
2224
2224
2224
620
604
604
604
604
604
604
604
604
604
1115
1115
1115
1115
1115
1115
1115
1115
1115
1115
1115

HABITAT
TYPE
(as
reported)
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

DATE

5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
9/13/94
10/4/94
10/4/94
10/4/94
10/4/94
10/4/94
10/4/94
10/4/94
10/4/94
10/4/94
3/15/95
3/15/95
3/15/95
3/15/95
3/15/95
3/15/95
3/15/95
3/15/95
3/15/95
3/15/95
3/15/95

TAXONOMY

Catostomus latipinnis

Catostomus latipinnis

Catostomus latipinnis
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus

Catostomus latipinnis
Catostomus latipinnis
Catostomus | atipinnis
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Cyprinus carpio
Cyprinus carpio
Cyprinus carpio
Rhinichthys osculus
Catostomus latipinnis
Catostomus | atipinnis
Catostomus latipinnis
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Cyprinus carpio
Cyprinus carpio
Cyprinus carpio
Salmo trutta

AVERAGE AVERAGE

COMMON NAME N LENGTH WEIGHT

flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
small fish
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
common carp
common carp
common carp
speckled dace
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
common carp
common carp
common carp
brown trout

P PR R R R



Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER
REACH
MATRIX
RIVER
MILE
187.0
187.0
187.0
187.0
188.0
188.0
188.0
188.0
188.0
188.0
188.0
188.0
188.0
188.0
188.0
188.0
188.0
188.0
188.0
188.0
188.0
188.0
1895
1895
1895
1895
1895

SAMPLE

IDENTIF-

ICATION
CODE

541-2353F
541-2354F
BG-0418

BG-0419

522-2259F
528-2277F
528-2278F
528-2279F
528-2280F
528-2281F
528-2282F
536-2325F
540-2335F
540-2336F
540-2337F
540-2338F
540-2339F
540-2340F
540-2341F
540-2342F
AG-0414

AG-0415

008-0387F
008-0388F
008-0389F
008-0390F
008-0391F

REFERENCE

Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner

INSTAN-
TANEOUS
FLOW

2020
2020
479
479
555
514
514
514
514
514
514
2020
2030
2030
2030
2030
2030
2030
2030
2030
479
479
2630
2630
2630
2630
2630

14-DAY
LAG
FLOW

1115
1115
538
538
620
604
604
604
604
604
604
1115
1007
1007
1007
1007
1007
1007
1007
1007
538
538
876
876
876
876
876

HABITAT
TYPE
(as
reported)
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

DATE

3/15/95
3/15/95
3/7/94
3/7/94
9/13/94
10/4/94
10/4/94
10/4/94
10/4/94
10/4/94
10/4/94
3/13/95
3/14/95
3/14/95
3/14/95
3/14/95
3/14/95
3/14/95
3/14/95
3/14/95
3/7/94
3/7/94
4/16/92
4/16/92
4/16/92
4/16/92
4/16/92

TAXONOMY

Salmo trutta
Salmo trutta
Catostomus latipinnis
Catostomus discobolus

Catostomus | atipinnis
Catostomus latipinnis
Catostomus latipinnis
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Rhinichthys osculus
Catostomus latipinnis
Catostomus lati pinnis
Catostomus latipinnis
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Cyprinus carpio
Cyprinus carpio
Catostomus discobolus
Catostomus latipinnis
Catostomus latipinnis
Catostomus | ati pinnis
Catostomus latipinnis
Catostomus discobolus
Catostomus discobolus

COMMON NAME

brown trout
brown trout
flannelmouth sucker
bluehead sucker
small fish
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
speckled dace
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
common carp
common carp
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker

AVERAGE AVERAGE

N LENGTH WEIGHT

[ S
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Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER
REACH
MATRIX
RIVER
MILE
1895
1915
1915
1915
1915
1915
1915
1915
1915
1915
1915
1915
1915
194.0
194.0
194.0
195.0
195.0
195.0
195.0
195.0
195.0
195.6
195.6
195.6
195.6
195.6

SAMPLE

IDENTIF-

ICATION
CODE

008-0392F
054-0531F
054-0532F
054-0533F
054-0534F
054-0535F
054-0536F
21-0846F
22-0847F
23-0848F
24-0849F
25-0850F
26-0851F
007-0384F
007-0385F
007-0386F
053-0525F
053-0526F
053-0527F
053-0528F
053-0529F
053-0530F
04-0310
04-0311
04-0312
04-0315
462-2648

REFERENCE

Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner

Appendix C - Page 25

INSTAN-
TANEOUS
FLOW

2630
529
529
529
529
529
529
2890
2890
2890
2890
2890
2890
2630
2630
2630
529
529
529
529
529
529
543
543
543
543
612

14-DAY
LAG
FLOW

876

533

533

533

533

533

533
2224
2224
2224
2224
2224
2224
876

876

876

538

538

538

538

538

538

535

535

535

535

620

HABITAT
TYPE
(as
reported)
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

DATE

4/16/92
2/18/93
2/18/93
2/18/93
2/18/93
2/18/93
2/18/93
5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
4/16/92
4/16/92
4/16/92
2/16/93
2/16/93
2/16/93
2/16/93
2/16/93
2/16/93
3/1/94
3/1/94
3/1/94
3/1/94
9/13/94

TAXONOMY

Catostomus discobolus
Catostomus latipinnis
Catostomus | ati pinnis
Catostomus latipinnis

Catostomus discobolus

Catostomus discobolus

Catostomus discobolus
Catostomus | ati pinnis
Catostomus lati pinnis
Catostomus | ati pinnis

Catostomus discobolus

Catostomus discobolus

Catostomus discobolus
Catostomus | atipinnis
Catostomus latipinnis
Catostomus latipinnis
Catostomus latipinnis
Catostomus latipinnis
Catostomus | ati pinnis

Catostomus discobolus

Catostomus discobolus

Catostomus discobolus
Catostomus latipinnis

Cyprinus carpio
Oncorhynchus mykiss

COMMON NAME

bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
flannelmouth sucker
common carp
rainbow traut
small fish
small fish

N

PP RPRPRPPPPPRPPRPRRPRRPRPRPRPPPLRRR

>1
>1

AVERAGE AVERAGE

LENGTH

470
450
440
390
250
400

410
430
420
380
380
390

WEIGHT



Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER
REACH
MATRIX
RIVER
MILE
195.6
195.6
195.6
195.6
195.6
195.6
1965
1965
1965
1965
1965
1965
1965
1965
1965
1983
1983
1983
1983
1983
1983
2045
2045
2045
205.0
205.0
205.0

SAMPLE

IDENTIF-

ICATION
CODE

462-2649
462-2650
462-2651
462-2652
B1

B2
055-0537F
055-0538F
055-0539F
055-0540F
055-0541F
055-0542F
055-0543F
055-0544F
055-0545F
15-0840F
16-0841F
17-0842F
18-0843F
19-0844F
20-0845F
12-0837F
13-0838F
14-0839F
006-0380F
006-0381F
006-0382F

REFERENCE

Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Blanchard, 90
Blanchard, 90
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner

INSTAN-
TANEOUS

FLOW

612
612
612
612
698
698
529
529
529
529
529
529
529
529
529
2890
2890
2890
2890
2890
2890
2890
2890
2890
2630
2630
2630

14-DAY

LAG
FLOW

620
620
620
620
543
543
533
533
533
533
533
533
533
533
533
2224
2224
2224
2224
2224
2224
2224
2224
2224
876
876
876

HABITAT
TYPE
(as
reported)
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

DATE

9/13/94
9/13/94
9/13/94
9/13/94
11/3/90
11/3/90
2/18/93
2/18/93
2/18/93
2/18/93
2/18/93
2/18/93
2/18/93
2/18/93
2/18/93
5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
4/16/92
4/16/92
4/16/92

TAXONOMY

Catostomus latipinnis
Catostomus discobolus
Cyprinus carpio
Cyprinus carpio
Catostomus latipinnis
Catostomus lati pinnis
Catostomus | atipinnis
Catostomus latipinnis
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Oncorhynchus mykiss
Oncorhynchus mykiss
Oncorhynchus mykiss
Catostomus latipinnis
Catostomus latipinnis
Catostomus latipinnis
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Catostomus discobolus
Catostomus latipinnis
Catostomus latipinnis
Catostomus latipinnis

COMMON NAME

small fish
flannelmouth sucker
bluehead sucker
common carp
common carp
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
rainbow trout
rainbow traut
rainbow traut
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
bluehead sucker
bluehead sucker
bluehead sucker
bluehead sucker
bluehead sucker
bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker

AVERAGE AVERAGE

N LENGTH WEIGHT

>1

320
310
300
370
340
400
290
280
260

P RPRPRPRPRPRPPRPRPRPRPRRPRRRPRRPRRRPRRRLR

Appendix C - Page 26



Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER
REACH
MATRIX
RIVER
MILE

205.0
205.0
205.0
205.0
205.0
205.0
205.0
207.0
207.0
207.0
207.0
207.0
207.0
207.0
207.0
207.0
207.0
207.0
207.0
207.0
207.0
207.0
207.0
2075
2075
207.5
208

SAMPLE

IDENTIF-

ICATION
CODE

006-0383F
052-0522F
052-0523F
052-0524F
09-0834F
10-0835F
11-0836F
03-0303F
03-0304
03-0305
03-0307
03-0309
461-2641
461-2642
461-2643
461-2644
461-2645
Al

A2

A3

A4

A5

A6
06-0831F
07-0832F
08-0833F
ISIWRW21

REFERENCE

Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Blanchard, 90
Blanchard, 90
Blanchard, 90
Blanchard, 90
Blanchard, 90
Blanchard, 90
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Westwide
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INSTAN-
TANEOUS
FLOW

2630
529
529
529

2890

2890

2890
543
543
543
543
543
612
612
612
612
612
539
542
539
542
539
542

2890

2890

2890
628

14-DAY
LAG
FLOW

876
538
538
538
2224
2224
2224
535
535
535
535
535
620
620
620
620
620
522
548
522
548
522
548
2224
2224
2224
611

HABITAT
TYPE
(as
reported)
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

DATE

4/16/92
2/16/93
2/16/93
2/16/93
5/13/91
5/13/91
5/13/91
3/1/94
3/1/94
3/1/94
3/1/94
3/1/94
9/13/94
9/13/94
9/13/94
9/13/94
9/13/94
4/18/90
11/7/90
4/18/90
11/7/90
4/18/90
11/7/90
5/13/91
5/13/91
5/13/91
7/29/96

TAXONOMY

Catostomus discobolus
Catostomus latipinnis
Catostomus | ati pinnis
Catostomus latipinnis
Catostomus latipinnis
Catostomus latipinnis
Catostomus latipinnis
Oncorhynchus mykiss
Catostomus | atipinnis
Catostomus | ati pinnis

Catostomus latipinnis

Catostomus latipinnis
Oncorhynchus mykiss
Cyprinus carpio
Cyprinus carpio
Cyprinus carpio
Catostomus lati pinnis
Catostomus latipinnis
Salmo trutta
Salmo trutta
Catostomus | atipinnis
Catostomus latipinnis
Catostomus | atipinnis
Onchorynkus mykiss

COMMON NAME

bluehead sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
rainbow trout
flannelmouth sucker
flannelmouth sucker
small fish
flannelmouth sucker
small fish
small fish
flannelmouth sucker
rainbow traut
common carp
common carp
common carp
flannelmouth sucker
flannelmouth sucker
brown trout
brown trout
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
rainbow trout

N

P R R R R R

>1

>1
>1

[ S SN

AVERAGE AVERAGE

LENGTH

520
430
430

395

WEIGHT

672.90



Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER

REACH SAMPLE
MATRIX IDENTIF-
RIVER ! Cé g IID(I)EN

MILE
208 | SIWPRW22
208 ISIWRW23
208 ISIWRW24
208 ISIWRW25
208.5 01-0826F
208.5 02-0827F
208.5 03-0828F
208.5 04-0829F
208.5 05-0830F
208.5 051-0516F
208.5 051-0517F
208.5 051-0518F
208.5 051-0519F
208.5 051-0520F
208.5 051-0521F
209.0 005-0377F
209.0 005-0378F
209.0 005-0379F
Reach 8 - Sediment
216 ISIWSCD1
216 ISIWSCD2
221 SJISED5A
221 SISED5B
222 ISIWSCD3
222 ISIWSCD4
224 SISED1A
224 SISED1B

REFERENCE

Westwide

Westwide

Westwide

Westwide

Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner

Westwide
Westwide
Thomas et al 97
Thomas et al 97
Westwide
Westwide
Thomas et al 97
Thomas et al 97

INSTAN-
TANEOUS
FLOW

628
628
628
628
2890
2890
2890
2890
2890
529
529
529
529
529
529
1760
1760
1760

628
628
655
1640
628
628
655
1750

14-DAY
LAG
FLOW

611
611
611
611
2224
2224
2224
2224
2224
535
535
535
535
535
535
793
793
793

611
611
639
2307
611
611
639
2428

HABITAT
TYPE
(as
reported)
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

mainstem
mainstem
backwater
backwater
backwater
backwater
mainstem
mainstem

DATE

7/29/96
7/29/96
7129/96
7/29/96
5/13/91
5/13/91
5/13/91
5/13/91
5/13/91
2/17/93
2/17/93
2/17/93
2/17/93
2/17/93
2/17/93
4/15/92
4/15/92
4/15/92

7129/96
7/29/96
8/23/93
7/19/94
7/29/96
7/30/96
8/23/93
7/18/94

TAXONOMY

Onchorynkus mykiss
Onchorynkus mykiss
Onchorynkus mykiss
Onchorynkus mykiss
Catostomus discobolus
Catostomus discobolus
Cyprinus carpio
Cyprinus carpio
Cyprinus carpio
Catostomus lati pinnis
Catostomus | atipinnis
Catostomus | atipinnis
Oncorhynchus mykiss
Oncorhynchus mykiss
Oncorhynchus mykiss
Catostomus latipinnis
Catostomus latipinnis
Catostomus lati pinnis

COMMON NAME

rainbow traut
rainbow trout
rainbow traut
rainbow traut
bluehead sucker
bluehead sucker
common carp
common carp
common carp
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
rainbow trout
rainbow trout
rainbow traut
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker

sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment

N

P PP P PRPPRPRPRPRPPREPRREPERLRERERER

N/A
N/A

N/A
N/A

AVERAGE AVERAGE

LENGTH

33

39.2

335

33.2

510

460

510

220

220

370
N/A
N/A
N/A
N/A

WEIGHT

450.50
551.70
431.70
414.70
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Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER

SAMPLE
I\?E‘?SIHX IDENTIF- REFERENCE TIL\II\?IIE-SSS l‘Il_zéY HAF?I;FI'EAT DATE TAXONOMY COMMON NAME N AVERAGE = AVERAGE
RIVER ICCAgllj(l)EN FLOW FLOW (as LENGTH WEIGHT
MILE reported)
224 SISED2A  Thomas et al 97 666 649 pond 8/25/93 sediment
224 SJSED2B  Thomas et al 97 1640 2307 pond 7/19/94 sediment
224 SIJSED3A  Thomaset al 97 661 642 backwater 8/24/93 sediment
224 SISED3B  Thomaset al 97 661 642 backwater 8/24/93 sediment
224 SJSED3C  Thomaset al 97 1640 2307 backwater 7/19/94 sediment
Reach 8 - Water
215 5S1 Keller-Bliesner mainstem 4/19/94 water
215 5S10 Keller-Bliesner mainstem 1/15/95 water
215 5511 Keller-Bliesner mainstem 2/21/95 water
215 5S12 Keller-Bliesner mainstem 3/27/95 water
215 552 Keller-Bliesner mainstem 5/16/94 water
215 5S3 Keller-Bliesner mainstem 6/13/94 water
215 54 Keller-Bliesner mainstem 7/18/94 water
215 555 Keller-Bliesner mainstem 8/29/94 water
215 5S6 Keller-Bliesner mainstem 9/19/94 water
215 557 Keller-Bliesner mainstem  10/17/94 water
215 558 Keller-Bliesner mainstem  11/29/94 water
215 589 Keller-Bliesner mainstem  12/19/94 water
216 Westwide 628 mainstem 7/29/96 water
216 Westwide 628 mainstem 7/29/96 water
221 SIWAT5A Thomaset a 97 655 backwater 8/23/93 water
221 SIWAT5B  Thomas et al 97 1640 backwater 7/19/94 water
224 2S1 Keller-Bliesner mainstem 4/20/94 water
224 2S10 Keller-Bliesner mainstem 1/23/95 water
224 2511 Keller-Bliesner mainstem 2/21/95 water
224 2512 Keller-Bliesner mainstem 3/27/95 water
224 282 Keller-Bliesner mainstem 5/16/94 water
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Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER

SAMPLE
I\?E‘?(R:IHX IDENTIF- REFERENCE TIL\II\?IIE-QSS l?_zéY HAF?III?T DATE TAXONOMY COMMON NAME N AVERAGE = AVERAGE
RIVER ICCAgllj(l)EN FLOW FLOW (as LENGTH WEIGHT
MILE reported)
224 2S3 Keller-Bliesner mainstem 6/13/94 water
224 24 Keller-Bliesner mainstem 7/18/94 water
224 2S5 Keller-Bliesner mainstem 8/29/94 water
224 256 Keller-Bliesner mainstem 9/19/94 water
224 2S7 Keller-Bliesner mainsten  10/17/94 water
224 258 Keller-Bliesner mainstem  11/29/94 water
224 259 Keller-Bliesner mainstem  12/19/94 water
224 SIWAT1A Thomaset a 97 655 mainstem 8/23/93 water
224 SIWAT1B Thomaset al 97 1750 mainstem 7/18/94 water
224 SIWAT2A Thomaset al 97 666 pond 8/25/93 water
224 SIWAT2B Thomaset al 97 1640 pond 7/19/94 water
224 SIWAT3A Thomaset a 97 661 backwater 8/24/93 water
224 SIWAT3B Thomaset al 97 661 backwater 8/24/93 water
224 SIWAT3C Thomaset al 97 1640 backwater 7/19/94 water
225 1S1 Keller-Bliesner mainstem 4/20/94 water
225 1S10 Keller-Bliesner mainstem 1/23/95 water
225 1S11 Keller-Bliesner mainstem 2/21/95 water
225 1S12 Keller-Bliesner mainstem 3/27/95 water
225 1s2 Keller-Bliesner mainstem 5/16/94 water
225 1S3 Keller-Bliesner mainstem 6/13/94 water
225 14 Keller-Bliesner mainstem 7/18/94 water
225 1S5 Keller-Bliesner mainstem 8/29/94 water
225 1S6 Keller-Bliesner mainstem 9/19/94 water
225 1s7 Keller-Bliesner mainstem  10/17/94 water
225 1S8 Keller-Bliesner mainstem  11/29/94 water
225 1S9 Keller-Bliesner mainstem  12/19/94 water

Reach 8 - Submerged Plants
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Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER

pnc SAMPLE
Aty |DENTIF-

RIVER 'Cégl';é'\‘

MILE

2160  SIO7PA
2160  SIO7PM
2160  SRO7PA
2180  SIO6PA
2180  SRO6PA
2180  535-2319P
2210  SIO3PA
2210  SW03PM
2210  SRO3PA
2230  SI2PA
2230  SI2PM
2230  SRO2PA
2240  SIO5PA
2240  SISPM1
2240  SIOSPM2
2240  SIO5PM3
2240  SROSPA
2250  SI4PA
2250  SI04PM1
2250  SI04PM2
2250  SRO4PA
2260  535-2317P
260  SWIPA
2260  SIOLPM1
2260  SIOLPM2
2260  SROLPM1
2260  SROLPM2

REFERENCE

Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et al 97
Keller-Bliesner
Thomas et al 97
Thomas et al 97
Thomas et a 97
Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et a 97
Thomas et a 97
Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et a 97
Thomas et al 97
Keller-Bliesner
Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et al 97
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INSTAN-
TANEOUS
FLOW

661
661
1750
661
1750
535
655
655
1640
655
655
1750
661
661
661
661
1640
655
655
655
1640
535
666
666
666
978
978

14-DAY
LAG
FLOW

642
642
2428
642
2428
510
639
639
2307
639
639
2428
642
642
642
642
2307
639
639
639
2307
510
649
649
649
1690
1690

HABITAT
TYPE
(as
reported)
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
backwater
backwater
backwater
backwater
backwater
backwater
backwater
backwater
backwater
reservar
pond
pond
pond
pond
pond

DATE

8/24/93
8/24/93
7/18/94
8/24/93
7/18/94
3/6/95
8/23/93
8/23/93
7/19/94
8/23/93
8/23/93
7/18/94
8/24/93
8/24/93
8/24/93
8/24/93
7/19/94
8/23/93
8/23/93
8/23/93
7/19/94
3/6/95
8/25/93
8/25/93
8/25/93
7/26/94
7126/94

TAXONOMY

Chlorophyta
Typha spp
Chlorophyta
Chlorophyta
Chlorophyta

Chlorophyta
Typha spp
Chlorophyta
Chlorophyta
Plantae
Chlorophyta
Chlorophyta
Ceratophyllum deme sum
Typha spp
Potamogeton spp
Chlorophyta
Chlorophyta
Ceratophyllum deme sum
Typha spp
Chlorophyta

Chlorophyta
Ceratophyllum deme sum
Typha spp
Ceratophyllum deme sum
Typha spp

COMMON NAME

algae
cattail
agae
algae
algae
periphyton
algae
cattail
agae
agae
unknown
algae
algae
coontail
cattail
duckweed
algae
algae
coontail
cattail
agae
periphyton
agae
coontail
cattail
coontail
cattail

N

AVERAGE AVERAGE
LENGTH WEIGHT



Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER
REACH
MATRIX
RIVER
MILE

Reach 8 - Invertebrates

216.0
216.0
2175
2175
218.0
218.0
218.8
2210
221.0
221.0
2230
223.0
2230
223.0
223.0
2240
224.0
224.0
224.0
225.0
225.0
225.0
225.0
226.0
226.0
226.0

SAMPLE

IDENTIF-

ICATION
CODE

SX071B
SR071B
075-0652M

SJ061B
SR061B
535-2318I
S1031B
SRO3IB1
SR031B2
SJ021B1
SJ02IB2
SJ02INK
SR021B1
SR02IB2
075-0651M
SI051B
SJOSINK
SR051B
SI41B
SJO4INK
SR04IB1
SR041B2
535-2316I
SJ01IB1
SJ011B2

REFERENCE

Thomas et al 97
Thomas et al 97

Keller-Bliesner

Keller-Bliesner
Thomas et al 97
Thomas et al 97

Keller-Bliesner
Thomas et al 97
Thomas et al 97
Thomas et a 97
Thomas et al 97
Thomas et a 97
Thomas et al 97
Thomas et al 97
Thomas et al 97

Keller-Bliesner
Thomas et al 97
Thomas et al 97
Thomas et a 97
Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et al 97

Keller-Bliesner
Thomas et al 97
Thomas et al 97

INSTAN-
TANEOUS
FLOW

661
1750
529
523
661
1750
535
655
1640
1640
655
655
655
1750
1750
529
661
661
1640
655
655
1640
1640
535
666
666

14-DAY

LAG

FLOW

642
2428
535
532
642
2428
510
639
2307
2307
639
639
639
2428
2428
535
642
642
2307
639
639
2307
2307
510
649
649

HABITAT
TYPE
(as
reported)

mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
backwater
backwater
backwater
backwater
backwater
backwater
backwater
reservar
pond
pond

DATE

8/24/93
7/18/94
2/17/93
3/15/94
8/24/93
7/18/94
3/6/95
8/23/93
7/19/94
7/19/94
8/23/93
8/23/93
8/23/93
7/18/94
7/18/94
2/17/93
8/24/93
8/24/93
7/19/94
8/23/93
8/23/93
7/19/94
7/19/94
3/6/95
8/25/93
8/25/93

TAXONOMY

Annelida
Ephemeroptera

Annelida
Ephemeroptera

Tendipes spp
Ephemeroptera
Gastropoda
Gastropoda
Oligochaeta
Hemiptera
Gastropoda
Annelida

Odonata
Corixidae
Ellagma spp
Ellagma spp
Notonecta spp
Osteichthyes
Gastropoda

AX spp
Gastropoda

COMMON NAME

annelid
mayfly larvae
macroinvertebrates
meacroinvertebrates
annelid
mayfly larvae
meacroinvertebrates
midge larvae
mayfly larvae
sil
sil
oligochaet
diving beetle
sil
annelid
meacroinvertebrates
mixed odonata
waterboatmen
damselfly larvae
damselfly larvee
backswimmers
unknown
sil
macroinvertebrates
dragonfly larvae
sil

AVERAGE AVERAGE

N LENGTH WEIGHT

>1
>1
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Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

neach SR
MATRIX REFERENCE
RIVER ICéSIID?EN
MILE
226.0 SI0LINK  Thomas et al 97
226.0 SRO1IB1  Thomas et al 97
226.0 SRO1IB2  Thomaset a 97
226.0 SRO1INK  Thomaset al 97
Reach 8 - Whole Body Fish
216 ISIWRN11 Westwide
216 ISIWRW12 Westwide
216 ISIWRNV13 Westwide
216 ISIWRWV14 Westwide
216 ISIWRN15 Westwide
216 SJ07FFS1  Thomaset al 97
216 SJIO7FFS2  Thomas et al 97
216 SI07FI1 Thomas et al 97
216 SIO7H2 Thomas et al 97
216 SIO7FH3 Thomas et al 97
216 SIO7F4 Thomas et al 97
216 SO7H5 Thomas et al 97
216 SRO7FIO1 Thomaset al 97
216 SRO7FI02 Thomaset al 97
216 SRO7FIO3 Thomas et al 97
216 SRO7FI0O4 Thomaset al 97
217.0 050-0510F Keller-Bliesner
217.0 050-0511F Keéller-Bliesner
217.0 050-0512F Keller-Bliesner
217.0 050-0513F Keller-Bliesner
217.0 050-0514F Keller-Bliesner
217.0 050-0515F Keéller-Bliesner
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INSTAN-
TANEOUS

FLOW

666
978
978
978

628
628
628
628
628
661
661
661
661
661
661
661
1750
1750
1750
1750
529
529
529
529
529
529

14-DAY

LAG
FLOW

649
1690
1690
1690

611
611
611
611
611
642
642
642
642
642
642
642
2428
2428
2428
2428
535
535
535
535
535
535

HABITAT
TYPE
(as
reported)
pond
pond
pond
pond

mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

DATE

8/25/93
7126/94
7/26/94
7126194

7129196
7/29/96
7/29/96
7129196
7/29/96
8/24/93
8/24/93
8/24/93
8/24/93
8/24/93
8/24/93
8/24/93
7/18/94
7/18/94
7/18/94
7/18/94
2/17/93
2/17/93
2/17/93
2/17/93
2/17/93
2/17/93

TAXONOMY

Corixidae
Odonata
Gastropoda
Corixidae

Onchorynkus mykiss
Onchorynkus mykiss
Onchorynkus mykiss
Onchorynkus mykiss
Onchorynkus mykiss

Salmo trutta
Salmo trutta
Oncorhynchus mykiss
Oncorhynchus mykiss
Oncorhynchus mykiss
Salmo trutta
Salmo trutta
Oncorhynchus mykiss
Salmo trutta
Oncorhynchus mykiss
Oncorhynchus mykiss
Oncorhynchus mykiss
Oncorhynchus mykiss
Catostomus latipinnis
Catostomus latipinnis
Catostomus latipinnis

COMMON NAME

waterboatmen

mixed Odonata
sil

waterboatmen

rainbow traut
rainbow traut
rainbow trout
rainbow trout
rainbow trout
fathead/mosquitofish
brown trout
brown trout
rainbow trout
rainbow traut
rainbow trout
brown trout
brown trout
rainbow traut
brown trout
rainbow trout
rainbow traut
rainbow traut
rainbow traut
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker

N

R R R R R

P PP PPPEP OO0 OWWDAO

AVERAGE AVERAGE

LENGTH

35.2

38
40.1
45.5
34.2

6.20
1223.30
463.00
935.30
1134.00
1587.80
609.80
768.60
81.50
29.20
250
350

240

540
550

530

WEIGHT

582.50
677.10
873.40
1061.10
527.60

45.10
31.20
42.70
18.00
21.00
37.00
39.96
18.60
14.04



Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER
REACH
MATRIX
RIVER
MILE
217.0
217.0
217.0
217.0
217.0
217.0
217.0
217.0
217.0
217.0
2175
2175
2175
2180
2180
2180
218.0
2180
218.0
2180
2180
2180
2180
2195
2195
2195
2210

SAMPLE

IDENTIF-

ICATION
CODE

BGD-0426
BGD-0426
BGD-0426
BGD-0427
BGD-0427
BGD-0427
BGD-0428
BGD-0428
BGD-0428
BGD-0429
004-0374F
004-0375F
004-0376F
SJO6FFS
SI6FI1
SI06F2
SI6FI3
SI6FI4
SI6FI5
SRO6FI01
SRO6FI02
SRO6FI03
SRO6FI04
003-0371F
003-0372F
003-0373F
SJO3FFS

REFERENCE

Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et a 97
Thomas et a 97
Thomas et al 97
Thomas et a 97
Thomas et al 97
Thomas et al 97
Thomas et al 97
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Thomas et al 97

INSTAN-
TANEOUS
FLOW

523
523
523
523
523
523
523
523
523
523
1760
1760
1760
661
661
661
661
661
661
1750
1750
1750
1750
1760
1760
1760
655

14-DAY
LAG
FLOW

532
532
532
532
532
532
532
532
532
532
793
793
793
639
642
642
642
642
642
2428
2428
2428
2428
793
793
793
639

HABITAT
TYPE
(as
reported)
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

DATE

3/15/94
3/15/94
3/15/94
3/15/94
3/15/94
3/15/94
3/15/94
3/15/94
3/15/94
3/15/94
4/15/92
4/15/92
4/15/92
8/24/93
8/24/93
8/24/93
8/24/93
8/24/93
8/24/93
7/18/94
7/18/94
7/18/94
7/18/94
4/15/92
4/15/92
4/15/92
8/23/93

TAXONOMY

Oncorhynchus mykiss
Oncorhynchus mykiss
Oncorhynchus mykiss
Catostomus latipinnis
Catostomus latipinnis
Catostomus latipinnis
Salmo trutta
Salmo trutta
Salmo trutta

Oncorhynchus mykiss
Oncorhynchus mykiss
Oncorhynchus mykiss

Oncorhynchus mykiss
Oncorhynchus mykiss
Oncorhynchus mykiss
Salmo trutta
Salmo trutta
Oncorhynchus mykiss
Salmo trutta
Salmo trutta
Oncorhynchus mykiss
Oncorhynchus mykiss
Oncorhynchus mykiss
Oncorhynchus mykiss
Salmo trutta

COMMON NAME

rainbow traut
rainbow trout
rainbow traut
flannelmouth sucker
flannelmouth sucker
flannelmouth sucker
brown trout
brown trout
brown trout
small fish
rainbow traut
rainbow trout
rainbow trout
rainbow/brown trout
rainbow traut
rainbow traut
rainbow trout
brown trout
brown trout
rainbow trout
brown trout
brown trout
rainbow traut
rainbow traut
rainbow trout
rainbow traut
brown trout

AVERAGE AVERAGE

N LENGTH

\A
=

1153.00
434.00
107.60
141.75

61.60
842.40
760.00

42.30

50.00

P PP OO WNOOOCOOW®WERE R PP

Appendix C

WEIGHT

42.00
31.90
20.20
22.00
16.30
39.78
38.00
14.95
15.64
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Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER
REACH
MATRIX
RIVER
MILE

2210
221.0
221.0
2210
221.0
2210
222
222
222
222
222
223.0
2230
2230
2230
2230
2230
2230
2230
2230
2230
2230
2230
2230
224.0
224.0
224.0

SAMPLE

IDENTIF-

ICATION
CODE

SI03FI1
SI03FI2
SI03FI3
SRO3FFS1
SRO3FFS2
SRO3FI01
ISIWRANV41
ISIWRW42
ISIWPW43
ISIWRW44
I SIWFW45
SJ02FFS1
SJ02FFS2
SI2FI1
SI02FI12
SI02F3
SI2Fl4
SI02FI5
SRO2FFS
SRO2FI01
SRO2FI02
SRO2FI03
SRO2FI04
SRO2FI05
002-0366F
002-0367F
002-0368F

REFERENCE

Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et a 97
Westwide

Westwide

Westwide

Westwide

Westwide

Thomas et al 97
Thomas et a 97
Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et a 97
Thomas et al 97
Thomas et a 97
Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et al 97
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
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INSTAN-
TANEOUS
FLOW

655
655
655
1640
1640
1640
628
628
628
628
628
655
655
655
655
655
655
655
1750
1750
1750
1750
1750
1750
1760
1760
1760

14-DAY
LAG
FLOW

639
639
639
2307
2307
2307
611
611
611
611
611
639
639
639
639
639
639
639
2428
2428
2428
2428
2428
2428
793
793
793

HABITAT
TYPE
(as
reported)
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
backwater
backwater
backwater
backwater
backwater
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem

DATE

8/23/93
8/23/93
8/23/93
7/19/94
7/19/94
7/19/94
7/29/96
7/29/96
7/29/96
7/29/96
7129196
8/23/93
8/23/93
8/23/93
8/23/93
8/23/93
8/23/93
8/23/93
7/18/94
7/18/94
7/18/94
7/18/94
7/18/94
7/18/94
4/15/92
4/15/92
4/15/92

TAXONOMY

Salmo trutta
Oncorhynchus mykiss
Oncorhynchus mykiss
Pimephal es promelas

Gambusia affinis
Oncorhynchus mykiss
Cyprinus carpio
Cyprinus carpio
Cyprinus carpio
Cyprinus carpio
Cyprinus carpio
Gambusia affinis
Oncorhynchus mykiss

Salmo trutta
Oncorhynchus mykiss
Oncorhynchus mykiss
Oncorhynchus mykiss
Oncorhynchus mykiss
Oncorhynchus mykiss

Salmo trutta

Salmo trutta
Oncorhynchus mykiss
Oncorhynchus mykiss
Oncorhynchus mykiss
Oncorhynchus mykiss
Oncorhynchus mykiss
Oncorhynchus mykiss

COMMON NAME

brown trout
rainbow trout
rainbow traut
fathead minnow
mosquitofish
rainbow trout
common carp
common carp
common carp
common carp
common carp
mosquitofish
rainbow traut
brown trout
rainbow trout
rainbow traut
rainbow trout
rainbow trout
rainbow trout
brown trout
brown trout
rainbow traut
rainbow traut
rainbow traut
rainbow trout
rainbow trout
rainbow traut

N

N N O N Y S

P PP~ ODdWDN

AVERAGE AVERAGE

LENGTH

898.00
1410.00
1013.50

1285.92
44.1
425
36.1
37.7

38

525.00
1424.50
1013.50
1672.80
1410.30

455.70
49.80
345.90
78.80
1091.30

WEIGHT

39.00
46.40
40.80

49.02
1205.90
885.20
673.20
729.70
784.80

34.50
47.50
43.30
51.30
47.00

32.90
16.50
30.40
18.60
42.50



Appendix C. Sample Information (N = Number in Composite, Average Weight in Grams, AverageLength in millimeters [unless
N=1], Flows are Cubic Feet per Second) for Aquatic Plants, Invertebrates, Whole Body Fish, Water, and Sediment
Samples Collected from the San Juan River Mainstem in New Mexico, Colorado, and Utah, 1990 - 1996.

RIVER
REACH
MATRIX
RIVER
MILE
224.0
224.0
224.0
2240
224.0
224.0
224.0
224.0
224.0
224.0
224.0
2240
225.0
2250
2250
225.0
225.0
2250
225.0
225.0
225.0
2250
225.0
225.0
225.0
225.0

SAMPLE

IDENTIF-

ICATION
CODE

002-0369F
002-0370F
SJO5FBF
SJO5FFS
SI05FI1
SI05FI2
SI05FI3
SI5FI4
SI05FI5
SI5FI6
SRO5FFS1
SRO5FFS2
001-0363F
001-0364F
001-0365F
049-0507F
049-0508F
049-0509F
SJO4FBF1
SJO4FBF2
SJ04FBF3
SJO4FFSL
SJ04FFS2
SJ04FFS3
SRO4FBF
SRO4FFS

REFERENCE

Keller-Bliesner
Keller-Bliesner
Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et a 97
Thomas et al 97
Thomas et al 97
Thomas et al 97
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Keller-Bliesner
Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et al 97
Thomas et a 97

INSTAN-
TANEOUS
FLOW

1760
1760
661
661
661
661
661
661
661
661
1640
1640
1760
1760
1760
529
529
529
655
655
655
655
655
655
1640
1640

14-DAY
LAG
FLOW

793
793
642
642
642
642
642
642
642
642
2307
2307
793
793
793
535
535
535
639
639
639
639
639
639
2307
2307

HABITAT
TYPE
(as
reported)
mainstem
mainstem
backwater
backwater
backwater
backwater
backwater
backwater
backwater
backwater
backwater
backwater
mainstem
mainstem
mainstem
mainstem
mainstem
mainstem
backwater
backwater
backwater
backwater
backwater
backwater
backwater
backwater

DATE

4/15/92
4/15/92
8/24/93
8/24/93
8/24/93
8/24/93
8/24/93
8/24/93
8/24/93
8/24/93
7/19/94
7/19/94
4/15/92
4/15/92
4/15/92
2/17/93
2/17/93
2/17/93
8/23/93
8/23/93
8/23/93
8/23/93
8/23/93
8/23/93
7/19/94
7/19/94

TAXONOMY

Cyprinus carpio
Cyprinus carpio
Cyprinus carpio
Pimephales promelas
Salmo trutta
Oncorhynchus mykiss
Oncorhynchus mykiss
Oncorhynchus mykiss
Oncorhynchus mykiss
Oncorhynchus mykiss
Cyprinus carpio
Pimephal es promelas
Oncorhynchus mykiss
Oncorhynchus mykiss
Oncorhynchus mykiss
Oncorhynchus mykiss
Oncorhynchus mykiss
Oncorhynchus mykiss
Cyprinus carpio
Cyprinus carpio
Cyprinus carpio
Cyprinus carpio
Pimephal es promelas
Gambusia affinis
Cyprinus carpio
Pimephal es promelas

COMMON NAME

common carp
common carp
common carp
fathead minnow
brown trout
rainbow trout
rainbow traut
rainbow trout
rainbow trout
rainbow traut
common carp
fathead minnow
rainbow traut
rainbow trout
rainbow trout
rainbow trout
rainbow trout
rainbow traut
common carp
common carp
common carp
common carp
fathead minnow
mosquitofish
common carp
fathead minnow

AVERAGE AVERAGE

N LENGTH

P e

928.00

576.30
1261.50
396.80
801.50
1049.00
496.30
8.00

75 2.70

P A WSS~

280
460
420
1658.50
1304.00
2125.50

N N N e T

2 4078.60

Appendix C

WEIGHT

38.00

35.30
47.40
31.00
41.50
46.00
34.40

50.00
46.10
54.00

58.40
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Appendix D-1. Mean Arsenic Concentrations (g/g, wet weight [ww]) in Plants, Invertebrates,
Whole Body Fish, and Sediment by River Reach (see Figure 1) for the 14-day Lag
Flow (see text) and Regression Coefficientsif determinable (if not =NA).

MEAN
RIVER REACH ARSENIC 2
(RIVER MILES) MATRIX N (1glg ww) R VALUE P-VALUE BETA VALUE
Submerged Plant 2 1.16 NA NA NA
River Reach 1
RM (0 - 16) Invertebrate 2 0.19 NA NA NA
Whole Body Fish 23 0.15 0.29 0.01 -0.54
Submerged Plant 1 0.93 NA NA NA
River Reach 2
RM (17 - 67) Invertebrate 2 0.25 NA NA NA
Whole Body Fish 9 0.13 0.20 0.22 -0.45
Submerged Plant 4 1.35 0.93 0.04 -0.96
River Reach 3
RM (68 - 105) Invertebrate 6 0.17 0.06 0.63 0.25
Whole Body Fish 34 0.09 0.34 0.00 0.58
Submerged Plant 2 1.28 NA NA NA
River Reach 4
RM (107 - 130) Invertebrate 4 0.28 0.34 0.42 -0.58
Whole Body Fish 13 0.10 0.39 0.02 0.62
Submerged Plant 6 1.39 0.75 0.03 0.87
River Reach 5
RM (131 - 154) Invertebrate 6 0.42 0.70 0.04 0.83
Whole Body Fish 45 0.09 0.04 0.21 -0.19
Sediment 4 2.51 0.60 0.22 -0.78
River Reach 6
RM (155 - 180) Submerged Plant 7 0.88 0.01 0.88 -0.07
Invertebrate 8 0.42 0.57 0.03 0.75
Whole Body Fish 73 0.13 0.01 0.38 0.10
Submerged Plant 4 1.52 0.95 0.02 -0.98
River Reach 7
RM (181 - 213) Invertebrate 8 0.32 0.33 0.14 0.57
Whole Body Fish 37 0.10 0.16 0.01 0.40
Sediment 13 2.31 0.02 0.65 0.14
River Reach 8
RM (213 - 224) Submerged Plant 25 0.30 0.00 0.98 0.00
Invertebrate 25 0.28 0.15 0.06 0.39
Whole Body Fish 79 0.12 0.03 0.10 0.19
Sediment 17 2.36 0.00 0.84 0.05
Summ ary for all Submerged Plant 51 0.77 0.05 0.11 0.23
samplesfrom
San J Ri
an Juan River Invertebrate 61 0.30 0.06 0.05 0.25
Whole Body Fish 313 0.12 0.01 0.10 0.09



Appendix D-2. Mean Copper Concentrations (ug/g, wet weight [ww]) in Plants, Invertebrates,
Whole Body Fish, and Sediment by River Reach (see Figure 1) for the 14-day Lag
Flow (see text) and Regression Coefficientsif determinable (if not = NA).

MEAN
RIVER REACH COPPER )
(RIVER MILES) MATRIX N (g/g ww) R?VALUE P-VALUE BETA VALUE

Submerged Plant 2 3.17 NA NA NA

Reach 1

RM (0 - 16) Invertebrate 2 22.72 NA NA NA
Whole Body Fish 23 0.94 0.14 0.08 -0.37
Submerged Plant 1 8.38 NA NA NA

River Reach 2

RM (17 - 67) Invertebrate 2 17.18 NA NA NA
Whole Body Fish 9 0.84 0.20 0.23 -0.45
Submerged Plant 4 5.35 0.61 0.22 -0.78

River Reach 3

RM (68 - 105) Invertebrate 6 9.78 0.11 0.53 0.33
Whole Body Fish 34 0.99 0.00 0.85 0.03
Submerged Plant 2 5.57 NA NA NA

River Reach 4

RM (107 - 130) Invertebrate 4 14.32 0.15 0.61 -0.39
Whole Body Fish 13 0.98 0.39 0.02 0.63
Submerged Plant 6 4.85 0.00 0.92 -0.05

River Reach 5

RM (131 - 154) Invertebrate 6 5.89 0.85 0.01 0.92
Whole Body Fish 45 0.95 0.02 0.38 -0.14
Sediment 4 7.77 0.61 0.22 -0.78

River Reach 6

RM (155 - 180) Submerged Plant 7 3.56 0.01 0.82 -0.10
Invertebrate 8 5.69 0.24 0.22 -0.49
Whole Body Fish 73 0.99 0.01 0.45 0.09
Submerged Plant 4 3.94 0.18 0.57 -0.43

River Reach 7

RM (181 - 213) Invertebrate 8 4.49 0.26 0.20 -0.51
Whole Body Fish 37 1.48 0.03 0.27 0.19
Sediment 13 9.88 0.01 0.69 -0.12

River Reach 8

RM (213 - 224) Submerged Plant 25 1.79 0.01 0.72 -0.08
Invertebrate 25 4.05 0.10 0.13 0.31
Whole Body Fish 79 1.78 0.01 0.31 -0.11
Sediment 17 9.38 0.05 0.37 -0.23

Summary for all Submerged Plant 51 3.17 0.04 0.16 -0.20
samples from
San Juan River Invertebrate 61 6.78 0.00 0.75 -0.04

Whole Body Fish 313 1.23 0.00 0.22 -0.07



Appendix D-3. Mean Selenium Concentrations (ug/g, dry weight [ww]) in Plants, Invertebrates,
Whole Body Fish, and Sediment by River Reach (see Figure 1) for the 14-day Lag
Flow (see text) and Regression Coefficientsif determinable (if not = NA).

MEAN
RIVER REACH SELENIUM 2
R“VALUE P-VALUE BETA VALUE
(RIVER MILES) MATRIX N (ng/gdw)
Submerged Plant 2 0.98 NA NA NA
River Reach 1
RM (0 - 16) Invertebrate 2 2.92 NA NA NA
Whole Body Fish 23 3.22 0.00 0.92 -0.02
Submerged Plant 1 0.90 NA NA NA
River Reach 2
| t it 2 . NA NA NA
RM (17 - 67) nvertebrate 3.03
Whole Body Fish 9 4.24 0.37 0.08 -0.61
Submerged Plant 4 0.90 0.56 0.25 0.75
River Reach 3
RM (68 - 105) Invertebrate 6 2.51 0.04 0.69 0.21
Whole Body Fish 34 3.40 0.15 0.02 0.39
Submerged Plant 2 1.09 NA NA NA
River Reach 4
RM (107 - 130) Invertebrate 4 3.67 0.00 0.99 0.01
Whole Body Fish 16 3.50 0.01 0.74 0.09
Submerged Plant 6 0.85 0.32 0.24 -0.56
River Reach 5
RM (131 - 154) Invertebrate 10 2.61 0.14 0.28 0.38
Whole Body Fish 89 2.42 0.01 0.40 0.09
Sediment 4 0.08 0.03 0.82 -0.18
River Reach 6
RM (155 - 180) Submerged Plant 12 1.04 0.01 0.80 0.08
Invertebrate 13 3.60 0.29 0.06 0.54
Whole Body Fish 148 2.50 0.02 0.10 0.14
Submerged Plant 11 1.47 0.02 0.69 -0.14
River Reach 7
RM (181 - 213) Invertebrate 18 5.30 0.01 0.76 0.08
Whole Body Fish 186 3.34 0.03 0.01 -0.19
Sediment 13 0.70 0.00 0.83 0.07
River Reach 8
RM (213 - 224) Submerged Plant 25 1.39 0.05 0.29 -0.22
Invertebrate 32 5.41 0.12 0.06 -0.34
Whole Body Fish 102 3.62 0.00 0.69 -0.04
Sediment 17 0.55 0.00 0.95 -0.02
Summary for all samples Submerged Plant 64 1.19 0.09 0.47 -0.09
from
San Juan River Invertebrate 86 4.46 0.05 0.04 -0.23

Whole Body Fish 607 3.07 0.01 0.06 -0.08



Appendix D-4. Mean Zinc Concentrations (ug/g, wet weight [ww]) in Plants, Invertebrates,

RIVER REACH
(RIVER
MILES)

River Reach 1
RM (0 - 16)

River Reach 2
RM (17 - 67)

River Reach 3
RM (68 - 105)

River Reach 4
RM (107 - 130)

River Reach 5
RM (131 - 154)

River Reach 6
RM (155 - 180)

River Reach 7
RM (181 - 213)

River Reach 8
RM (213 - 224)

Summary for all
samples from
San Juan River

Whole Body Fish, and Sediment by River Reach (see Figure 1) for the 14-day Lag

Flow (see text) and Regression Coefficientsif determinable (if not =NA).

MATRIX

Submerged Plant
Invertebrate
Whole Body Fish
Submerged Plant
Invertebrate
Whole Body Fish
Submerged Plant
Invertebrate
Whole Body Fish
Submerged Plant
Invertebrate
Whole Body Fish
Submerged Plant
Invertebrate
Whole Body Fish
Sediment
Submerged Plant
Invertebrate
Whole Body Fish
Submerged Plant
Invertebrate
Whole Body Fish
Sediment
Submerged Plant
Invertebrate
Whole Body Fish
Sediment
Submerged Plant
Invertebrate

Whole Body Fish

37

13

25

25

79

17

51

61

313

MEAN ZINC

(Hg/gww)

8.46

41.92

29.58

22.68

28.68

23.42

18.28

42.21

31.00

21.27

29.52

29.74

24.65

48.30

27.88

66.49

40.34

42.00

25.56

10.98

25.64

38.37

33.10

4.08

15.05

27.06

40.96

14.34

28.19

28.78

R2VALUE

NA

NA

0.01

NA

NA

0.09

0.80

0.74

0.13

NA

0.06

0.11

0.12

0.93

0.04

0.27

0.05

0.09

0.06

0.28

0.15

0.00

0.01

0.02

0.01

0.01

0.00

0.01

0.07

0.00

P-VALUE

NA

NA

0.70

NA

NA

0.43

0.11

0.03

0.04

NA

0.75

0.27

0.49

0.00

0.21

0.48

0.63

0.46

0.04

0.47

0.34

0.76

0.78

0.55

0.69

0.44

0.96

0.62

0.04

0.67

BETA VALUE

NA

NA

0.09

NA

NA

-0.30

-0.89

-0.86

0.36

NA

-0.25

0.33

0.35

0.96

-0.19

-0.52

-0.22

-0.31

0.24

-0.53

-0.39

-0.05

0.09

0.13

-0.08

-0.09

0.01

-0.07

-0.26

-0.20



Appendix E.  Geometric Mean and Range of Sel ected Element Concentrati ons (ug/g Wet Weight [ww], except for Selenium, whichis pg/g Dry
Weight [dw]) Categorized by Sample Type, River Reach, Habitat Type, and Fish Species.
[Notes: “N,” Sampl e Number; “Geomean,” Geometric Mean (unless N=1); “ Min,” minimum; “Max,” Maximum,
“M,” Mainstem; “B,” Backwater; “P” Pond; “McE,” McEImo Creek Confluence; “MRC,” Mancos River Confluence.]

SAMPLE TYPE/ HABITAT SELENIUM ALUMINUM ARSENIC BARIUM
RIVER REACH TYPE uolg dw Ko/g ww Hg/g ww Hg/g ww

N GeoMean Min. Max. N GeoMean Min. Max. N GeoMean Min. Max. N GeoMean Min. Max.
Submerged Plants
Reach 1 M 2 0.92 0.65 1.30 2 2837.5 2121.0 3796.0 2 1.04 0.65 1.68 2 39.2 353 43.4
Reach 2 M 1 0.90 1 4819.5 1 0.93 1 379.1
Reach 3 M 4 0.86 0.54 1.30 4 4511.3 1849.0 7816.3 4 1.19 0.67 2.22 4 67.6 33.3 108.0
Reach 4 M 2 1.04 0.77 1.40 2 6161.7 4308.6 8811.9 2 1.21 0.87 1.68 2 61.6 58.3 65.1
Reach 5 M 6 0.70 0.32 2.20 6 4919.1 2718.6 10552.4 6 1.36 1.02 1.85 6 51.7 28.2 76.8
Reach 6 M 9 0.82 <0.15 2.90 4 3951.0 2354.7 6230.0 4 1.03 0.62 1.39 4 51.8 23.8 92.2
Reach 6 B 3 0.67 0.50 1.20 3 1552.6 3454 7869.0 3 0.50 0.18 0.85 3 34.1 18.6 48.2
Reach 7 M 10 0.58 <0.15 4.40 4 4940.8 3201.3 10164.1 4 1.36 0.77 2.40 4 83.1 28.2 254.1
Reach 8 M 12 1.12 0.20 3.20 9 1058.9 26.2 7289.6 11 0.34 0.01 0.95 11 27.1 4.5 68.8
Reach 8 B 9 0.92 0.20 2.40 9 417.2 10.7 7436.0 9 0.11 0.01 0.31 9 20.8 4.0 215.6
Reach 8 P 5 1.12 0.63 2.60 5 26.2 7.0 379.4 5 0.05 0.02 0.27 5 15 0.2 11.0
Invertebrates
Reach 1 2 2.87 2.40 3.43 2 774.6 722.8 830.2 2 0.16 0.08 0.31 2 20.8 14.9 29.2
Reach 2 M 2 3.02 2.85 3.20 2 504.7 398.4 639.3 2 0.12 0.03 0.46 2 17.6 9.8 314
Reach 3 M 5 2.58 2.25 3.40 5 620.5 405.9 1020.3 5 0.08 0.03 0.33 5 13.9 5.3 26.9
Reach 3 McE 1 2.00 1 239.1 1 0.43 1 111
Reach 4 M 2 2.49 1.68 3.70 2 650.6 545.5 775.9 2 0.28 0.18 0.44 2 7.5 7.1 7.8
Reach 4 MRC 2 4.63 4.18 5.12 2 881.2 556.0 1396.4 2 0.25 0.21 0.29 2 19.4 14.8 25.4
Reach 5 M 10 2.47 1.47 3.92 6 1032.9 466.2 1639.0 6 0.40 0.22 0.60 6 11.1 3.6 30.4
Reach 6 M 10 3.13 2.00 4.84 5 1208.7 752.2 1701.7 5 0.33 0.28 0.43 5 13.8 8.1 31.8
Reach 6 B 3 4.71 3.90 5.70 3 843.1 7125 990.6 3 0.56 0.49 0.71 3 8.3 4.9 18.0
Reach 7 M 19 3.88 <0.13 11.05 8 595.4 221.4 1007.9 8 0.24 0.07 0.79 8 13.2 3.4 34.4
Reach 8 M 16 4.82 0.40 18.00 11 424.0 0.0 922.6 12 0.33 <0.16 0.81 11 12.0 3.5 21.9
Reach 8 B 7 2.92 1.80 6.40 7 177.9 98.8 320.0 7 0.16 0.06 0.56 7 3.9 19 10.0
Reach 8 P 6 1.21 <0.40 4.00 6 10.8 4.3 27.0 6 0.05 <0.06 0.21 6 0.4 0.2 2.0
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Appendix E.  Geometric Mean and Range of Sel ected Element Concentrati ons (ug/g Wet Weight [ww], except for Selenium, whichis pg/g Dry
Weight [dw]) Categorized by Sample Type, River Reach, Habitat Type, and Fish Species.
[Notes: “N,” Sampl e Number; “Geomean,” Geometric Mean (unless N=1); “ Min,” minimum; “Max,” Maximum,
“M,” Mainstem; “B,” Backwater; “P” Pond; “McE,” McEImo Creek Confluence; “MRC,” Mancos River Confluence.]

SAMPLE TYPE/ HABITAT SELENIUM ALUMINUM ARSENIC BARIUM
RIVER REACH TYPE uolg dw Ko/g ww Hg/g ww Hg/g ww

N GeoMean Min. Max. N GeoMean Min. Max. N GeoMean Min. Max. N GeoMean Min. Max.
Whole Body Fish (by species)
bluehead sucker
Reach 2 M 1 3.40 1 536.5 1 0.20 1 24.9
Reach 3 3 2.09 0.77 3.80 3 155.5 121.0 249.3 3 0.05 0.02 0.10 3 25 1.9 31
Reach 4 4 1.78 1.29 3.10 1 239.4 1 0.08 1 19.1
Reach 4 MRC 1 2.30 1 309.8 1 0.19 1 3.1
Reach 5 M 19 1.66 1.03 3.25 4 165.5 42.9 392.6 4 0.10 <0.07 0.17 4 4.3 2.3 11.9
Reach 6 M 45 1.51 0.86 2.80 19 353.7 48.8 1345.9 19 0.18 <0.07 0.36 19 51 2.0 13.4
Reach 7 M 53 2.15 0.72 4.80 3 247.8 121.5 375.3 3 0.23 0.14 0.32 3 7.2 57 10.5
brown trout
Reach 6 M 1 3.09 1 20.4 1 0.04 1 0.9
Reach 7 M 5 6.71 5.61 8.29 2 6.3 24 16.7 2 <0.09 <0.10 <0.08 2 0.8 0.5 12
Reach 8 M 17 4.68 3.43 9.60 17 15.0 2.6 33.2 17 0.07 <0.07 0.19 11 0.4 0.2 2.1
Reach 8 B 1 3.20 1 23 1 0.18
carp
Reach 1 M 1 2.70 1 209.3 1 0.03 1 2.3
Reach 1 B 3 2.68 2.38 3.11 3 120.6 87.6 156.5 3 0.15 0.02 0.54 3 3.4 3.2 3.6
Reach 3 M 5 3.93 3.20 6.40 5 110.2 56.7 359.4 5 0.05 0.03 0.18 5 2.4 1.3 7.9
Reach 4 M 1 4.50 1 20.6 1 0.07 1 1.1
Reach 5 M 11 3.85 2.30 6.80 9 40.1 <1.2 207.5 9 0.07 <0.10 0.22 9 2.2 0.9 3.4
Reach 6 M 16 2.54 1.61 4.59 5 7.0 4.9 21.1 5 <0.10 <0.10 <0.08 5 2.0 1.0 3.1
Reach 7 M 19 3.46 2.58 5.50 7 30.2 2.3 89.6 7 0.07 <0.30 0.21 7 25 1.2 6.2
Reach 8 M 2 2.50 2.40 2.60
Reach 8 B 11 1.91 1.30 330 11 10.9 5.0 84.8 11 0.04 <0.09 0.18 7 2.6 1.3 35
channel catfish
Reach 1 M 1 2.67 1 123.7 1 0.03 1 21
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Appendix E.  Geometric Mean and Range of Sel ected Element Concentrati ons (ug/g Wet Weight [ww], except for Selenium, whichis pg/g Dry
Weight [dw]) Categorized by Sample Type, River Reach, Habitat Type, and Fish Species.
[Notes: “N,” Sampl e Number; “Geomean,” Geometric Mean (unless N=1); “ Min,” minimum; “Max,” Maximum,
“M,” Mainstem; “B,” Backwater; “P” Pond; “McE,” McEImo Creek Confluence; “MRC,” Mancos River Confluence.]

SAMPLE TYPE/ HABITAT SELENIUM ALUMINUM ARSENIC BARIUM
RIVER REACH TYPE uolg dw Ko/g ww Hg/g ww Hg/g ww

N GeoMean Min. Max. N GeoMean Min. Max. N GeoMean Min. Max. N GeoMean Min. Max.
Reach 1 B 3 2.16 1.54 3.11 3 117.4 46.0 207.2 3 0.05 0.03 0.20 3 3.2 1.4 8.2
Reach 2 M 2 4.65 2.10 10.30 2 108.7 57.4 205.8 2 0.25 0.24 0.26 2 3.2 1.0 10.6
Reach 3 M 3 2.27 1.70 2.90 3 104.1 26.8 341.0 3 0.06 0.02 0.12 3 2.0 1.0 4.3
Reach 5 M 15 2.06 1.21 350 12 45.6 2.4 230.7 12 0.05 <0.09 0.15 12 1.0 0.2 3.7
Reach 6 M 1 1.86 1 65.2 1 0.03 1 13
fathead minnow
Reach 6 B 3 3.39 3.30 3.80 3 382.9 403.8 490.2 3 0.15 0.04 0.24 3 8.3 8.4 8.6
Reach 7 M 3 2.62 2.30 2.90
Reach 7 P 1 0.60
Reach 8 M 1 3.40 1 80.4 1 0.29 1 53
Reach 8 B 4 4.36 3.80 4.70 4 65.9 21.0 311.8 4 0.14 0.11 0.21 2 3.7 3.2 4.2
flannelmouth sucker
Reach 1 M 3 2.87 2.31 4.00 3 223.6 119.3 308.3 3 0.05 0.02 0.15 3 4.1 1.6 9.2
Reach 2 M 3 0.78 0.08 2.50 3 209.9 179.2 251.6 3 0.05 0.02 0.16 3 6.0 21 6.8
Reach 3 M 8 1.53 0.10 3.60 8 167.2 78.0 297.5 8 0.05 0.02 0.15 8 5.9 22 14.2
Reach 3 McE 3 3.04 1.96 4.10 3 197.0 153.5 307.8 3 0.07 0.03 0.14 3 3.1 1.8 5.9
Reach 4 M 5 2.57 1.36 3.50 5 210.6 82.1 910.2 5 0.08 <0.07 0.24 5 3.5 2.2 9.6
Reach 5 M 36 1.96 1.27 3.90 12 100.0 8.6 341.3 12 0.07 <0.11 0.28 12 2.7 0.9 8.6
Reach 6 M 58 1.84 0.96 3.70 29 68.2 1.1 640.0 29 0.08 <0.18 0.32 29 2.7 0.7 25.0
Reach 6 B 1 1.80 1 292.2 1 0.31 1 4.6
Reach 7 M 74 2.57 1.40 5.41 11 54.4 <2.1 174.3 11 0.06 <0.12 0.31 11 2.0 0.5 3.8
Reach 8 M 6 2.04 1.57 2.90 3 55.3 27.6 104.5 3 0.05 <0.07 0.10 3 1.4 0.4 29
mosquitofish
Reach 6 B 2 5.11 3.30 7.90 2 110.9 41.9 293.8 2 0.18 0.15 0.21 2 2.5 1.4 4.4
Reach 7 P 3 1.02 0.87 1.30
Reach 8 M 3 3.03 2.40 3.50 3 29.4 6.0 121.7 3 0.08 <0.08 0.15 1 4.1
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Appendix E.  Geometric Mean and Range of Sel ected Element Concentrati ons (ug/g Wet Weight [ww], except for Selenium, whichis pg/g Dry
Weight [dw]) Categorized by Sample Type, River Reach, Habitat Type, and Fish Species.
[Notes: “N,” Sampl e Number; “Geomean,” Geometric Mean (unless N=1); “ Min,” minimum; “Max,” Maximum,
“M,” Mainstem; “B,” Backwater; “P” Pond; “McE,” McEImo Creek Confluence; “MRC,” Mancos River Confluence.]

SAMPLE TYPE/ HABITAT SELENIUM ALUMINUM ARSENIC BARIUM
RIVER REACH TYPE uolg dw Ko/g ww Hg/g ww Hg/g ww

N GeoMean Min. Max. N GeoMean Min. Max. N GeoMean Min. Max. N GeoMean Min. Max.
Reach 8 B 1 3.40 1 283.2 1 0.14
rainbow trout
Reach 6 M 1 2.50 1 14.2 1 0.02 1 0.2
Reach 7 M 14 4.75 0.66 15.10 8 19.7 3.6 123.2 8 0.03 <0.07 <0.04 8 0.5 <0.2 1.4
Reach 8 M 49 3.34 1.10 8.70 31 29.3 7.0 144.8 31 0.12 <0.04 0.61 21 0.9 0.4 1.7
Reach 8 B 5 4.04 3.09 5.01 5 6.1 4.9 7.2 5 0.10 0.05 0.13 2 0.8 0.0 1.1
red shiner
Reach 3 McE 2 2.46 2.32 2.60 2 543.6 536.0 551.3 2 0.13 0.10 0.16 2 6.2 6.2 6.2
Reach 6 B 1 6.00 1 117.0 1 0.17 1 3.7
small fish
Reach 1 M 4 3.37 2.25 6.50 4 371.7 208.0 596.1 4 0.06 0.03 0.12 4 7.0 54 8.7
Reach 2 M 3 5.67 4.46 6.50 3 232.8 149.9 441.4 3 0.07 0.03 0.16 3 6.4 4.5 11.4
Reach 3 M 6 3.19 1.04 7.50 6 222.4 98.5 406.5 6 0.07 0.03 0.26 6 4.8 27 9.0
Reach 3 McE 1 3.80 1 72.8 1 0.10 1 1.7
Reach 4 M 2 4.28 3.53 5.20 2 190.4 83.0 436.3 2 <0.06 <0.06 <0.05 2 52 4.2 6.5
Reach 4 MRC 1 5.74 1 223.4 1 0.07 1 4.3
Reach 5 M 7 4.26 3.20 8.00 7 320.1 154.9 775.6 7 0.12 <0.06 0.27 7 5.6 3.5 10.2
Reach 6 M 7 4.84 2.29 7.61 5 189.0 117.8 340.6 5 0.08 <0.06 0.18 5 4.3 3.9 5.4
Reach 6 B 1 2.50 1 410.6 1 0.17 1 7.3
Reach 7 M 8 6.12 0.17 14.30 6 124.8 32.5 424.6 6 0.12 <0.06 0.48 6 4.9 3.1 12.0
Reach 8 M 1 4.02 1 31.7 1 0.19 1 3.3
speckled dace
Reach 3 M 2 6.13 5.60 6.70 2 229.2 171.3 306.7 2 0.17 0.16 0.18 2 8.4 8.1 8.8
Reach 3 McE 1 6.67 1 213.1 1 0.04 1 54
Reach 4 M 2 6.75 6.70 6.80 2 322.3 261.7 397.0 2 0.14 0.14 0.14 2 8.7 7.9 9.7
Reach 6 M 10 5.76 2.06 11.00 3 161.2 125.0 185.4 3 0.12 <0.18 0.22 3 5.2 4.8 5.9
Reach 7 M 5 6.62 4.40 10.84
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Appendix E.

Weight [dw]) Categorized by Sample Type, River Reach, Habitat Type, and Fish Species.
[Notes: “N,” Sampl e Number; “Geomean,” Geometric Mean (unless N=1); “ Min,” minimum; “Max,” Maximum,

“M,” Mainstem; “B,” Backwater; “P” Pond; “McE,” McEImo Creek Confluence; “MRC,” Mancos River Confluence.]

SAMPLE TYPE/ HABITAT
RIVER REACH TYPE

Submerged Plants
Reach 1
Reach 2
Reach 3
Reach 4
Reach 5
Reach 6

Reach 6
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Invertebrates
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Reach 2
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Reach 3
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Reach 6
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® W e NN R NN

Reach 7

-
N

Reach 8

~

Reach 8

T ®m 2 2 ® L 2 2 T 2 2
o

Reach 8
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BERYLLIUM
na/g ww
GeoMean Min.
0.12 0.08
0.30
0.20 0.07
0.27 0.16
0.21 0.12
0.25 0.09
0.05 0.01
0.27 0.18
0.04 0.00
0.01 0.00
0.00 <0.01
0.02 0.01
0.01 0.01
0.02 0.01
0.02
0.01 <0.03
0.03 <0.03
0.03 <0.03
0.05 <0.03
0.02 0.02
0.02 <0.04
0.02 <0.01
0.01 0.00
0.00 <0.01

0.17

0.40
0.45
0.60
0.71
0.24
0.64
0.30
0.07
0.02

0.02
0.01
0.04

<0.02
0.06
0.09
0.08
0.03
0.04
0.04
0.01
0.01

AW A O N B BN

11

0 W O N N PO N

-
o NN

BORON
Hg/g ww
GeoMean Min.
30.06 27.11
36.86
17.33 13.84
15.40 12.92
17.43 12.76
14.84 10.68
1.86 0.17
8.64 6.97
10.02 1.73
5.35 0.50
4.45 1.66
0.84 0.36
1.16 0.30
0.82 0.31
0.72
0.84 <0.65
1.61 1.08
0.91 <0.65
1.43 0.86
0.46 0.42
0.87 <0.71
0.46 <1.60
0.29 <0.48
0.27 <0.60

33.33

30.78
18.37
30.40
21.29
12.77
10.50
54.71
40.77
21.33

1.95
1.08
3.64

2.18
2.40
2.95
3.35
0.53
3.10
1.02
1.48
0.58

A W A O N B BN

11

0 w o NN RO NN

[
o NN

CADMIUM
na/g ww

GeoMean

0.08
0.13
0.10
0.06
0.07
0.11
0.06
0.03
0.05
0.02
0.02

0.07
0.04
0.03
0.03
0.02
0.04
0.02
0.07
0.13
0.04
0.07
0.06
0.03

M

n.

0.06

0.05
0.06
0.04
0.04
0.05
0.03
0.01
0.00
0.00

0.05
0.03
0.01

0.01
0.04
0.01
0.04
0.10
0.01
0.02
0.02
0.02

0.11

0.22
0.07
0.10
0.31
0.06
0.04
0.23
0.07
0.08

0.10
0.07
0.09

0.07
0.04
0.08
0.15
0.19
0.08
0.23
0.16
0.11

A W A O N B BN

11

0 w oo NN RO NN

[
o NN

CHROMIUM

Hg/g ww

GeoM ean Min.
2.64 2.55
5.02
3.66 1.99
4.86 4.01
3.94 2.66
3.12 1.30
0.81 0.18
3.70 2.40
0.99 0.07
0.30 0.03
0.15 0.05
0.93 0.59
0.73 0.43
0.25 0.07
2.26
0.44 0.31
1.42 1.30
0.54 <0.16
0.42 <0.15
0.66 0.50
0.41 <0.18
0.38 <0.03
0.18 0.08
0.05 <0.03

Geometric Mean and Range of Sel ected Element Concentrati ons (ug/g Wet Weight [ww], except for Selenium, whichis pg/g Dry

2.73

5.51
5.88
6.54
7.12
3.87
8.68
3.67
1.27
0.45

1.47
1.23
0.70

0.64
1.54
1.34
1.14
1.01
0.66
2.40
0.29
0.16



Appendix E.  Geometric Mean and Range of Sel ected Element Concentrati ons (ug/g Wet Weight [ww], except for Selenium, whichis pg/g Dry
Weight [dw]) Categorized by Sample Type, River Reach, Habitat Type, and Fish Species.
[Notes: “N,” Sampl e Number; “Geomean,” Geometric Mean (unless N=1); “ Min,” minimum; “Max,” Maximum,
“M,” Mainstem; “B,” Backwater; “P” Pond; “McE,” McEImo Creek Confluence; “MRC,” Mancos River Confluence.]

RIVER REACH TYPE

N GeoMean Min. Max. N GeoMean Min. Max. N GeoMean Min. Max. N GeoM ean Min. Max.
Whole Body Fish (by species)
bluehead sucker
Reach 2 1 0.01 1 0.29 1 0.02 1 1.05
Reach 3 3 0.06 0.01 0.86 3 0.47 0.27 1.20 3 0.01 0.01 0.01 3 0.93 0.56 2.10
Reach 4 1 0.02 1 0.30 1 0.02 1 0.48
Reach 4 MRC 1 0.01 1 0.22 1 0.02 1 0.89
Reach 5 4 0.02 <0.04 <0.03 4 0.33 <0.73 <0.64 4 0.02 <0.03 0.05 4 0.31 <0.18 0.55
Reach 6 M 19 0.02 <0.04 0.09 19 0.45 <0.72 2.75 19 0.01 <0.03 0.02 19 0.30 <0.18 1.06
Reach 7 M 3 0.02 <0.04 <0.03 3 0.32 <0.72 0.54 3 0.01 <0.03 0.02 3 0.57 0.36 0.76
brown trout
Reach 6 M 1 0.01 1 0.07 1 0.02 1 0.16
Reach 7 M 2 0.02 <0.03 0.04 2 0.07 <0.16 <0.13 2 0.03 <0.04 0.04 2 0.22 0.19 0.25
Reach 8 M 17 0.00 <0.03 0.07 17 0.17 <1.34 4.27 17 0.01 <0.02 0.04 17 0.06 <0.13 0.20
Reach 8 B 1 0.02 1 0.15 1 0.00 1 0.03
carp
Reach 1 M 1 0.16 1 0.78 1 0.04 1 0.48
Reach 1 B 3 0.01 0.01 0.02 3 0.45 0.23 1.29 3 0.06 0.01 0.15 3 0.65 0.34 1.36
Reach 3 M 5 0.03 <0.03 0.52 5 0.79 0.25 5.26 5 0.10 0.06 0.17 5 0.43 0.18 1.71
Reach 4 M 1 0.01 1 2.82 1 0.06 1 0.14
Reach 5 M 9 0.02 <0.03 0.52 9 0.19 <0.55 1.04 9 0.06 <0.02 0.17 9 0.30 0.12 1.79
Reach 6 M 4 0.02 <0.03 0.00 5 0.08 <0.17 <0.13 5 0.07 <0.04 0.12 5 0.19 <0.15 0.36
Reach 7 M 7 0.03 <0.10 0.34 7 0.21 <0.58 1.02 7 0.05 <0.03 0.26 7 0.35 0.15 3.57
Reach 8 M
Reach 8 B 11 0.01 <0.02 0.03 11 0.31 <0.72 1.09 11 0.02 <0.02 0.12 11 0.07 <0.14 0.24
channel catfish
Reach 1 M 1 0.02 1 0.31 1 0.09 1 0.30
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Appendix E.  Geometric Mean and Range of Sel ected Element Concentrati ons (ug/g Wet Weight [ww], except for Selenium, whichis pg/g Dry
Weight [dw]) Categorized by Sample Type, River Reach, Habitat Type, and Fish Species.
[Notes: “N,” Sampl e Number; “Geomean,” Geometric Mean (unless N=1); “ Min,” minimum; “Max,” Maximum,
“M,” Mainstem; “B,” Backwater; “P” Pond; “McE,” McEImo Creek Confluence; “MRC,” Mancos River Confluence.]

RIVER REACH TYPE

N GeoMean Min. Max. N GeoMean Min. Max. N GeoMean Min. Max. N GeoM ean Min. Max.
Reach 1 B 3 0.04 0.01 0.30 3 0.40 0.27 0.80 3 0.02 0.01 0.02 3 0.76 0.56 1.36
Reach 2 M 2 0.01 0.01 0.01 2 0.25 0.24 0.26 2 0.02 0.02 0.02 2 1.37 0.89 2.11
Reach 3 M 3 0.06 0.01 0.21 3 0.60 0.29 1.64 3 0.01 0.01 0.02 3 0.51 0.36 0.99
Reach 5 M 12 0.01 <0.03 <0.02 12 0.22 <0.62 1.01 12 0.03 <0.04 0.07 12 0.21 <0.13 0.66
Reach 6 M 1 0.02 1 0.32 1 0.04 1 0.25
fathead minnow
Reach 6 B 3 0.01 <0.02 <0.02 3 0.20 <0.39 <0.37 3 0.07 0.04 0.09 3 0.38 0.31 0.43
Reach 7 M
Reach 7 P
Reach 8 M 1 0.00 1 0.02 1 0.17
Reach 8 B 4 0.00 0.00 0.01 4 0.11 <0.59 0.08 4 0.01 <0.02 0.02 4 0.11 <0.17 0.36
flannelmouth sucker
Reach 1 M 3 0.04 0.01 0.25 3 0.76 0.32 1.54 3 0.02 0.01 0.03 3 0.36 0.08 1.26
Reach 2 M 3 0.01 0.01 0.01 3 0.48 0.27 1.59 3 0.01 0.01 0.01 3 0.70 0.44 1.19
Reach 3 M 8 0.01 <0.03 0.02 8 0.83 0.25 4.06 8 0.02 0.01 0.03 8 0.30 <0.15 1.18
Reach 3 McE 3 0.01 0.01 0.01 3 0.43 0.27 1.06 3 0.03 0.01 0.05 3 1.29 0.71 3.32
Reach 4 M 5 0.02 <0.03 <0.03 5 1.65 <0.65 7.23 5 0.03 <0.03 0.12 5 0.24 <0.14 0.45
Reach 5 M 12 0.02 <0.05 0.04 12 0.21 <0.69 <0.16 12 0.02 <0.05 0.06 12 0.24 <0.25 1.74
Reach 6 M 29 0.02 <0.04 0.44 29 0.65 <0.77 11.61 29 0.01 <0.05 0.03 29 0.20 <0.19 1.22
Reach 6 B 1 0.01 1 0.07 1 0.01 1 0.37
Reach 7 M 11 0.02 <0.04 0.07 11 0.43 <0.70 3.23 10 0.02 <0.05 0.27 11 0.22 <0.21 0.91
Reach 8 M 3 0.02 <0.04 <0.03 3 0.97 <0.80 2.17 3 0.01 0.01 0.01 3 0.17 <0.20 0.61
mosquitofish
Reach 6 B 2 0.01 <0.06 <0.00 2 0.17 <0.90 <0.12 2 0.02 0.01 0.05 2 0.18 0.09 0.35
Reach 7 P
Reach 8 M 3 0.00 0.00 0.01 3 0.13 <0.50 <0.10 3 0.01 0.00 0.01 3 0.04 <0.03 0.13
Reach 8 B 1 0.01 1 0.35 1 0.02 1 0.26
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Appendix E.  Geometric Mean and Range of Sel ected Element Concentrati ons (ug/g Wet Weight [ww], except for Selenium, whichis pg/g Dry
Weight [dw]) Categorized by Sample Type, River Reach, Habitat Type, and Fish Species.
[Notes: “N,” Sampl e Number; “Geomean,” Geometric Mean (unless N=1); “ Min,” minimum; “Max,” Maximum,
“M,” Mainstem; “B,” Backwater; “P” Pond; “McE,” McEImo Creek Confluence; “MRC,” Mancos River Confluence.]

RIVER REACH TYPE

N GeoMean Min. Max. N GeoMean Min. Max. N GeoMean Min. Max. N GeoM ean Min. Max.
rainbow trout
Reach 6 M 1 0.01 1 0.24 1 0.01 1 0.06
Reach 7 M 8 0.01 <0.03 <0.02 8 0.48 <0.66 1.64 8 0.01 <0.03 0.03 8 0.20 <0.17 1.24
Reach 8 M 31 0.00 <0.03 0.03 31 0.20 <0.77 3.23 31 0.01 <0.02 0.06 31 0.15 <0.13 0.87
Reach 8 B 5 0.01 0.00 0.02 5 0.13 <0.28 <0.24 5 0.01 0.01 0.01 5 0.04 0.03 0.07
red shiner
Reach 3 McE 2 0.16 0.07 0.36 2 2.23 1.73 2.87 2 0.08 0.07 0.09 2 1.54 0.76 3.11
Reach 6 B 1 0.01 1 0.29 1 0.05 1 0.17
small fish
Reach 1 M 4 0.01 0.01 0.02 4 0.70 0.25 2.29 4 0.03 0.01 0.07 4 0.88 0.52 1.18
Reach 2 M 3 0.01 0.01 0.02 3 0.27 0.20 0.33 3 0.03 0.02 0.06 3 1.37 0.64 6.11
Reach 3 M 6 0.01 0.01 0.02 6 0.32 0.23 0.59 6 0.02 0.01 0.04 6 0.94 0.55 1.77
Reach 3 McE 1 0.02 1 0.34 1 0.04 1 4.72
Reach 4 M 2 0.02 <0.03 0.04 2 0.81 <0.60 2.18 2 0.02 <0.03 0.02 2 0.87 0.87 0.88
Reach 4 MRC 1 0.01 1 0.23 1 0.02 1 0.50
Reach 5 M 7 0.02 <0.03 0.55 7 0.35 <0.59 1.32 7 0.02 <0.03 0.08 7 1.23 0.39 3.40
Reach 6 M 5 0.02 <0.03 0.08 5 0.62 <0.62 3.69 5 0.03 0.02 0.08 5 0.84 0.42 1.96
Reach 6 B 1 0.02 1 0.26 1 0.02 1 0.28
Reach 7 M 6 0.01 <0.03 <0.03 6 0.36 <0.60 1.03 6 0.02 <0.03 0.02 6 0.94 0.75 1.32
Reach 8 M 1 0.01 1 0.47 1 0.02 1 0.16
speckled dace
Reach 3 M 2 0.02 <0.04 <0.03 2 4.43 3.70 5.31 2 0.15 0.15 0.16 2 0.09 <0.18 <0.16
Reach 3 McE 1 0.02 1 0.36 1 0.10 1 0.86
Reach 4 M 2 0.01 <0.03 <0.03 2 5.55 4.57 6.75 2 0.10 0.09 0.11 2 0.11 <0.14 0.17
Reach 6 M 3 0.02 <0.04 <0.03 3 8.68 6.96 12.90 3 0.05 <0.04 0.07 3 0.09 <0.18 <0.17
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Appendix E.  Geometric Mean and Range of Sel ected Element Concentrati ons (ug/g Wet Weight [ww], except for Selenium, whichis pg/g Dry
Weight [dw]) Categorized by Sample Type, River Reach, Habitat Type, and Fish Species.
[Notes: “N,” Sampl e Number; “Geomean,” Geometric Mean (unless N=1); “ Min,” minimum; “Max,” Maximum,
“M,” Mainstem; “B,” Backwater; “P” Pond; “McE,” McEImo Creek Confluence; “MRC,” Mancos River Confluence]

COPPER IRON LEAD MAGNESIUM
i’mg;i;:gﬁ’ HABITAT TYPE Hg/g ww Hg/g ww ug/g ww ug/g ww

N GeoMean Min. Max. N GeoM ean Min. Max. N GeoMean Min. Max. N GeoMean Min. Max.
Submerged Plants
Reach 1 M 2 3.13 2.65 3.70 2 1763 1446 2149 2 1.30 1.15 1.48 2 967 791.8 1181.0
Reach 2 M 1 8.38 1 5589 1 4.25 1 1337
Reach 3 M 4 5.03 2.67 6.78 4 3006 1550 4607 4 2.58 1.85 3.07 4 1069 528.9 1651.4
Reach 4 M 2 5.47 4.51 6.63 2 3719 2786 4966 2 3.17 3.04 3.30 2 1213 975.3 1509.8
Reach 5 M 6 4.73 3.33 6.47 6 3149 2160 5731 6 2.81 1.72 4.55 6 950 583.0 1608.2
Reach 6 M 4 3.94 2.04 6.62 4 2330 1301 3596 4 4.30 1.09 12.10 4 699 375.1 1167.7
Reach 6 B 3 2.13 0.97 4.64 3 1169 245 4567 3 1.83 0.86 4.33 3 438 157.3 1308.1
Reach 7 M 4 3.78 2.94 6.00 4 3382 1984 8166 4 2.22 0.97 4.34 4 801 515.1 1684.5
Reach 8 M 11 1.95 0.59 4.35 10 806 19 2597 11 1.25 0.05 9.52 11 497 192.5 1327.4
Reach 8 B 9 1.10 0.73 1.57 9 260 11 959 9 0.47 <0.04 2.43 9 367 167.4 896.4
Reach 8 P 5 1.08 0.06 3.72 5 102 26 970 5 0.07 <0.07 0.99 5 651 299.6 2338.6
Invertebrates
Reach 1 M 2 15.63 6.24 39.20 2 438 389 493 2 0.36 0.30 0.45 2 543 540.2 544.9
Reach 2 M 2 11.65 4.55 29.81 2 295 208 419 2 0.26 0.21 0.32 2 458 425.2 493.2
Reach 3 M 5 5.11 3.41 6.70 5 395 240 594 5 0.31 0.22 0.42 5 393 293.8 539.3
Reach 3 McE 1 32.09 1 121 1 0.09 1 908
Reach 4 M 2 5.28 4.03 6.92 2 405 396 413 2 0.37 0.32 0.42 2 346 2735 438.3
Reach 4 MRC 2 15.36 5.43 40.49 2 454 256 805 2 0.32 0.21 0.48 2 550 488.7 618.1
Reach 5 M 6 5.68 3.13 7.06 6 600 322 897 6 0.44 0.18 0.79 6 396 286.1 493.9
Reach 6 M 5 6.18 5.54 7.67 5 741 442 1172 5 1.13 0.47 1.87 5 401 279.9 538.5
Reach 6 B 3 4.69 3.52 5.98 3 659 551 767 3 1.27 0.80 2.67 3 284 247.4 314.6
Reach 7 M 8 4.03 1.28 6.43 8 403 148 696 8 0.33 0.24 0.51 8 357 227.4 447.2
Reach 8 M 12 3.04 1.22 10.27 10 330 67 706 12 0.48 0.12 1.26 12 256 113.6 453.8
Reach 8 B 7 4.24 1.45 9.97 7 140 74 251 7 0.12 <0.15 0.56 7 218 149.5 369.2
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Appendix E.  Geometric Mean and Range of Sel ected Element Concentrati ons (ug/g Wet Weight [ww], except for Selenium, whichis pg/g Dry
Weight [dw]) Categorized by Sample Type, River Reach, Habitat Type, and Fish Species.
[Notes: “N,” Sampl e Number; “Geomean,” Geometric Mean (unless N=1); “ Min,” minimum; “Max,” Maximum,
“M,” Mainstem; “B,” Backwater; “P” Pond; “McE,” McEImo Creek Confluence; “MRC,” Mancos River Confluence]

COPPER IRON LEAD MAGNESIUM
iﬁx;i;:gi’ HABITAT TYPE Hg/g ww Hg/g ww ug/g ww ug/g ww

N GeoMean Min. Max. N GeoM ean Min. Max. N GeoM ean Min. Max. N GeoMean Min. Max.
Reach 8 P 6 291 1.76 5.87 6 31 12 63 6 0.03 <0.12 <0.03 6 231 174.7 274.5
Whole Body Fish (by species)
bluehead sucker
Reach 2 M 1 0.96 1 365 1 0.31 1 409
Reach 3 3 0.94 0.54 2.40 3 101 78 148 3 0.11 0.07 0.19 3 286 254.4 332.8
Reach 4 1 0.70 1 145 1 0.20 1 309
Reach 4 MRC 1 0.98 1 164 1 0.22 1 376
Reach 5 4 0.63 0.55 0.73 4 112 38 253 4 0.10 <0.18 0.18 4 280 254.8 334.7
Reach 6 M 19 0.86 0.64 1.87 19 222 42 760 19 0.26 <0.18 0.91 19 283 203.6 413.8
Reach 7 M 3 1.19 0.76 2.16 3 216 97 392 3 0.17 <0.18 0.23 3 286 280.8 294.3
brown trout
Reach 6 M 1 0.84 1 35 1 0.07 1 252
Reach 7 M 2 2.28 2.05 2.58 2 29 18 45 2 0.13 0.11 0.14 2 320 303.2 338.1
Reach 8 M 17 1.27 <0.45 2.13 17 23 14 36 17 0.02 <0.13 0.19 17 263 206.5 300.8
Reach 8 B 1 1.43 1 12 1 0.02 1 248
carp
Reach 1 M 1 1.35 1 145 1 0.07 1 212
Reach 1 B 3 0.85 0.70 1.19 3 86 80 92 3 0.13 0.06 0.21 3 371 308.9 428.8
Reach 3 M 5 1.20 0.88 2.38 5 83 51 214 5 0.30 0.21 0.34 5 317 262.2 370.7
Reach 4 M 1 0.82 1 50 1 0.07 1 463
Reach 5 M 9 1.39 0.79 2.12 9 65 15 142 9 0.22 0.12 0.39 9 292 2335 389.9
Reach 6 M 5 1.16 1.19 1.48 5 31 19 52 5 0.13 0.09 1.69 5 315 280.7 364.6
Reach 7 M 7 1.62 1.06 4.42 7 63 23 163 7 0.21 <0.15 1.43 7 346 247.7 976.0
Reach 8 M
Reach 8 B 11 1.14 0.58 3.43 11 21 14 94 11 0.06 <0.54 1.50 11 304 167.5 535.6

channel catfish
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Appendix E.  Geometric Mean and Range of Sel ected Element Concentrati ons (ug/g Wet Weight [ww], except for Selenium, whichis pg/g Dry
Weight [dw]) Categorized by Sample Type, River Reach, Habitat Type, and Fish Species.
[Notes: “N,” Sampl e Number; “Geomean,” Geometric Mean (unless N=1); “ Min,” minimum; “Max,” Maximum,
“M,” Mainstem; “B,” Backwater; “P” Pond; “McE,” McEImo Creek Confluence; “MRC,” Mancos River Confluence]

COPPER IRON LEAD MAGNESIUM
iﬁx;i;:gi’ HABITAT TYPE Hg/g ww Hg/g ww ug/g ww ug/g ww

N GeoMean Min. Max. N GeoM ean Min. Max. N GeoM ean Min. Max. N GeoMean Min. Max.
Reach 1 M 1 1.13 1 84 1 0.18 1 273
Reach 1 B 3 0.87 0.39 2.56 3 87 49 135 3 0.08 0.07 0.10 3 303 280.1 334.0
Reach 2 M 2 0.78 0.44 1.40 2 95 41 219 2 0.10 0.06 0.17 2 328 327.8 329.2
Reach 3 M 3 0.74 0.43 1.14 3 78 28 201 3 0.10 0.06 0.21 3 263 237.4 297.7
Reach 5 M 12 0.51 0.30 1.03 12 60 15 148 12 0.17 <0.15 0.57 12 246 158.6 474.0
Reach 6 M 1 1.02 1 75 1 0.08 1 235
fathead minnow
Reach 6 B 3 1.83 1.20 2.59 3 263 265 305 3 1.26 1.18 1.33 3 328 310.5 342.3
Reach 7 M
Reach 7 P
Reach 8 M 1 0.86 1 67 1 0.04 1 264
Reach 8 B 4 0.99 0.63 2.02 4 54 24 178 4 0.12 <0.57 0.48 4 292 234.9 421.7
flannel mouth sucker
Reach 1 M 3 1.14 0.95 1.60 3 147 70 260 3 0.15 0.08 0.31 3 308 241.1 382.9
Reach 2 M 3 0.81 0.67 0.96 3 174 159 190 3 0.09 0.06 0.19 3 312 292.5 323.4
Reach 3 M 8 0.79 0.69 1.02 8 117 56 195 8 0.21 0.13 0.34 8 325 235.9 507.7
Reach 3 McE 3 0.92 0.75 1.04 3 126 86 191 3 0.09 0.07 0.17 3 402 332.4 469.8
Reach 4 M 5 1.01 0.60 2.17 5 118 51 401 5 0.19 <0.16 0.42 5 328 247.3 611.8
Reach 5 M 12 0.84 0.54 1.43 12 93 23 207 12 0.21 <0.17 0.91 12 270 203.9 431.7
Reach 6 M 29 0.81 0.51 3.02 29 68 15 384 29 0.17 <0.19 059 28 281 183.4 679.4
Reach 6 B 1 0.90 1 170 1 0.13 1 334
Reach 7 M 11 0.76 0.60 1.47 11 61 14 110 11 0.17 <0.18 0.58 11 257 191.2 357.0
Reach 8 M 3 0.72 0.56 0.89 3 51 32 81 3 0.14 <0.20 0.30 3 246 186.5 337.0
mosquitofish
Reach 6 B 2 1.48 1.22 1.79 2 107 42 274 2 0.21 0.18 0.24 2 368 355.8 381.0
Reach 8 M 3 0.80 0.72 0.93 3 33 17 69 3 0.05 <0.01 0.26 3 316 278.6 347.5
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Appendix E.  Geometric Mean and Range of Sel ected Element Concentrati ons (ug/g Wet Weight [ww], except for Selenium, whichis pg/g Dry
Weight [dw]) Categorized by Sample Type, River Reach, Habitat Type, and Fish Species.
[Notes: “N,” Sampl e Number; “Geomean,” Geometric Mean (unless N=1); “ Min,” minimum; “Max,” Maximum,
“M,” Mainstem; “B,” Backwater; “P” Pond; “McE,” McEImo Creek Confluence; “MRC,” Mancos River Confluence]

COPPER IRON LEAD MAGNESIUM
iﬁx;i;:gi’ HABITAT TYPE Hg/g ww Hg/g ww ug/g ww ug/g ww

N GeoMean Min. Max. N GeoM ean Min. Max. N GeoM ean Min. Max. N GeoMean Min. Max.
Reach 8 B 1 2.46 1 167 1 0.52 1 524
rainbow trout
Reach 6 M 1 0.93 1 21 1 0.06 1 182
Reach 7 M 8 2.15 0.69 4.55 8 32 14 84 8 0.08 <0.17 0.58 8 295 247.6 372.7
Reach 8 M 31 1.73 0.68 20.36 31 37 17 137 31 0.03 <0.15 094 31 272 236.6 421.8
Reach 8 B 5 1.74 1.04 4.27 5 23 18 36 5 0.01 <0.05 0.01 5 245 204.5 270.5
red shiner
Reach 3 McE 2 1.40 1.00 1.97 2 290 284 295 2 0.14 0.13 0.14 2 440 417.4 463.1
Reach 6 B 1 1.21 1 96 1 0.55 1 373
small fish
Reach 1 M 4 1.18 1.06 1.53 4 209 126 284 4 0.20 0.07 0.31 4 416 364.3 485.6
Reach 2 M 3 0.78 0.72 0.82 3 137 89 283 3 0.14 0.07 0.28 3 352 304.0 428.4
Reach 3 M 6 0.79 0.72 0.89 6 136 66 245 6 0.11 0.07 0.18 6 362 341.3 429.7
Reach 3 McE 1 0.82 1 85 1 0.08 1 335
Reach 4 M 2 0.86 0.79 0.94 2 113 51 247 2 0.17 0.15 0.19 2 350 326.2 376.3
Reach 4 MRC 1 0.73 1 114 1 0.06 1 320
Reach 5 M 7 1.16 0.77 2.60 7 193 107 485 7 0.19 <0.12 0.39 7 347 311.0 377.0
Reach 6 M 5 0.93 0.78 1.10 5 123 82 207 5 0.24 0.17 0.37 5 332 293.4 392.7
Reach 6 B 1 0.54 1 247 1 0.66 1 332
Reach 7 M 6 0.77 0.55 1.08 6 102 35 389 6 0.10 <0.15 0.26 6 329 305.0 3475
Reach 8 M 1 0.70 1 34 1 0.06 1 291
speckled dace
Reach 3 M 2 131 1.22 1.41 2 192 166 221 2 0.19 0.18 0.19 2 667 575.2 773.3
Reach 3 McE 1 1.08 1 116 1 0.09 1 482
Reach 4 M 2 0.99 0.96 1.03 2 200 169 237 2 0.20 0.17 0.23 2 619 576.3 665.4
Reach 6 M 3 1.38 111 1.63 3 124 117 135 3 0.13 <0.18 0.26 3 481 417.8 576.2
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Appendix E.

Weight [dw]) Categorized by Sample Type, River Reach, Habitat Type, and Fish Species.
[Notes: “N,” Sampl e Number; “Geomean,” Geometric Mean (unless N=1); “ Min,” minimum; “Max,” Maximum,

“M,” Mainstem; “B,” Backwater; “P” Pond; “McE,” McEImo Creek Confluence; “MRC,” Mancos River Confluence.]

MOLYBDENUM
Hg/g ww

SAMPLE TYPE/ HABITAT MANG ANESE
RIVER REACH TYPE Ho/g ww

N GeoMean Min.
Submerged Plants
Reach 1 M 2 89.7 83.0
Reach 2 M 1 119.9
Reach 3 M 4 111.9 52.3
Reach 4 M 2 197.7 156.6
Reach 5 M 6 200.5 131.3
Reach 6 M 4 452.9 163.2
Reach 6 B 3 246.2 45.9
Reach 7 M 4 275.4 165.9
Reach 8 M 11 100.6 21.8
Reach 8 B 9 111.2 27.5
Reach 8 P 12.6 3.6
Invertebrates
Reach 1 2 29.4 17.2
Reach 2 M 2 15.5 10.6
Reach 3 M 5 16.9 11.9
Reach 3 McE 1 14.4
Reach 4 M 2 21.2 17.2
Reach 4 MRC 2 49.7 44.1
Reach 5 M 6 37.2 19.8
Reach 6 M 5 108.9 58.4
Reach 6 B 3 90.7 54.9
Reach 7 M 8 105.8 7.5
Reach 8 M 11 35.8 15.4
Reach 8 B 7 18.3 6.6
Reach 8 P 5 15 0.3
Whole Body Fish (by species)
bluehead sucker
Reach 2 M 1 13.6
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187.2
249.4
273.8
1189.0
2173.5
711.4
455.7
340.6
78.1

50.0
22.6
28.8

26.1
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63.9
257.5
233.2
285.5
242.7
61.8
8.4
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MERCURY
Hg/g ww
GeoMean Min.
0.006 0.003
0.016
0.013 0.009
0.020 <0.030
0.013 <0.340
0.013 <0.040
0.003 0.000
0.012 <0.020
0.004 <0.004
0.002 <0.004
0.002 <0.005
0.023 0.017
0.019 0.017
0.021 0.012
0.043
0.010 <0.020
0.005 0.000
0.010 <0.100
0.018 <0.030
0.012 0.010
0.026 <0.040
0.011 0.000
0.019 0.010
0.010 <0.010
0.058

0.010

0.017
0.020
0.020
0.020
0.010
0.010
0.008
0.007
0.002

0.030
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0.010
0.010
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0.020
0.035
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0.700
0.020
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0.35
0.81
0.26

0.05

0.09
0.06
0.26

0.32
0.28
0.33
0.36

0.05

0.07

0.09
0.09

0.29

Min.

0.20

0.22

<0.27

<0.27
<0.20
<0.26

0.28
0.27
0.29

<0.18

<0.25
<0.37
<0.30

0.61

0.32

<0.06

0.24
0.12
0.51

0.36
0.30
0.36

<0.06

0.15
0.15
0.16
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Hg/g ww
GeoMean Min.
1.64 1.58
3.20
2.31 1.10
3.83 2.34
2.35 1.59
1.78 1.14
0.70 0.25
2.48 1.73
0.78 0.03
0.37 0.05
0.15 0.07
0.66 0.56
0.30 0.19
0.37 0.22
0.69
0.39 0.37
0.68 0.49
0.69 0.39
0.54 0.39
0.41 0.31
0.47 0.33
0.45 0.16
0.15 0.06
0.03 <0.08
0.27

Geometric Mean and Range of Sel ected Element Concentrati ons (ug/g Wet Weight [ww], except for Selenium, whichis pg/g Dry

1.71

3.76
6.29
3.98
3.42
2.14
5.36
2.69
0.97
0.57

0.77
0.47
0.62

0.42
0.96
0.95
0.87
0.64
0.71
0.73
0.23
0.06



Appendix E.

SAMPLE TYPE/
RIVER REACH

Reach 3
Reach 4
Reach 4
Reach 5
Reach 6
Reach 7
brown trout
Reach 6
Reach 7
Reach 8
Reach 8
carp
Reach 1
Reach 1
Reach 3
Reach 4
Reach 5
Reach 6
Reach 7
Reach 8
Reach 8
channel catfish
Reach 1
Reach 1
Reach 2
Reach 3
Reach 5
Reach 6

fathead minnow

Geometric Mean and Range of Sel ected Element Concentrati ons (ug/g Wet Weight [ww], except for Selenium, whichis pg/g Dry
Weight [dw]) Categorized by Sample Type, River Reach, Habitat Type, and Fish Species.

[Notes: “N,” Sampl e Number; “Geomean,” Geometric Mean (unless N=1); “ Min,” minimum; “Max,” Maximum,

“M,” Mainstem; “B,” Backwater; “P” Pond; “McE,” McEImo Creek Confluence; “MRC,” Mancos River Confluence.]

HABITAT MANG ANESE MERCURY MoLYBDENUN NICKEL
TYPE Hg/g ww
N GeoMean Min. Max. N GeoMean Min. Max. N GeoMean Min. Max. N GeoMean Min. Max.
3 51 3.6 7.2 3 0.072 0.053 0.096 3 0.27 0.24 0.31 3 0.56 0.25 1.94
1 8.5 1 0.058 1 0.21
MRC 1 6.8 1 0.031 1 0.28
4 8.1 4.4 13.8 4 0.033 <0.040 0.060 4 0.25 <0.16 0.42
19 15.1 5.8 61.3 19 0.031 <0.030 0.070 19 0.37 <0.18 3.66
3 15.8 15.0 16.6 3 0.061 0.050 0.080 3 0.33 0.22 0.65
M 1 3.5 1 0.008 1 0.11 1 0.11
M 2 3.8 2.2 6.5 2 0.126 0.100 0.160 2 0.12 <0.26 <0.21 2 0.12 <0.26 <0.21
M 17 1.4 0.6 5.7 17 0.038 0.020 0.080 14 0.05 <0.67 0.04 17 0.04 <0.13 0.16
B 1 0.4 1 0.030 1 0.08 1 0.06
M 1 3.4 1 0.026 1 0.26 1 0.62
B 3 4.8 3.6 6.0 3 0.083 0.022 0.177 3 0.28 0.23 0.32 3 0.47 0.40 0.54
M 5 3.1 2.4 4.3 5 0.073 0.031 0.216 5 0.28 <0.59 0.28 5 0.60 0.32 1.36
M 1 1.4 1 0.087 1 0.28 1 0.40
M 9 2.9 1.1 5.4 9 0.062 0.040 0.130 4 0.11 <0.26 <0.19 9 0.19 <0.26 1.22
M 5 3.1 2.3 4.8 5 0.074 0.060 0.100 5 0.12 <0.28 <0.22 5 0.12 <0.28 <0.22
M 7 3.6 2.3 10.9 7 0.155 0.080 0.650 4 0.15 <0.80 <0.23 7 0.23 <0.23 0.99
M
B 11 1.6 0.7 4.4 11 0.064 0.032 0.151 11 0.13  <0.50 <0.04 11 0.11  <0.12 .0.53
M 1 3.1 1 0.026 1 0.31 1 0.24
B 3 4.6 3.2 6.9 3 0.109 0.083 0.156 3 0.25 0.20 0.29 3 0.43 0.24 0.64
M 2 4.9 4.1 6.0 2 0.059 0.051 0.068 2 0.25 0.24 0.26 2 0.86 0.72 1.02
M 3 4.4 3.2 75 3 0.098 0.058 0.134 3 0.28 0.23 0.33 3 0.43 0.29 0.58
M 12 3.8 11 14.8 12 0.072 0.040 0.180 6 0.11 <0.24 <0.18 12 0.17 <0.24 0.53
M 1 2.6 1 0.073 1 0.54
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Appendix E.

SAMPLE TYPE/
RIVER REACH

Reach 6
Reach 7
Reach 7
Reach 8
Reach 8
flannel mouth sucker
Reach 1
Reach 2
Reach 3
Reach 3
Reach 4
Reach 5
Reach 6
Reach 6
Reach 7
Reach 8
mosquitofish
Reach 6
Reach 7
Reach 8
Reach 8
rainbow trout
Reach 6
Reach 7
Reach 8
Reach 8

red shiner
Reach 3

Reach 6

Geometric Mean and Range of Sel ected Element Concentrati ons (ug/g Wet Weight [ww], except for Selenium, whichis pg/g Dry
Weight [dw]) Categorized by Sample Type, River Reach, Habitat Type, and Fish Species.
[Notes: “N,” Sampl e Number; “Geomean,” Geometric Mean (unless N=1); “ Min,” minimum; “Max,” Maximum,

“M,” Mainstem; “B,” Backwater; “P” Pond; “McE,” McEImo Creek Confluence; “MRC,” Mancos River Confluence.]

MOLYBDENUM
Hg/g ww

HABITAT MANG ANESE
TYPE Hg/g ww

N GeoMean Min.
B 3 61.1 39.6
M
P
M 1 45
B 4 3.4 1.8
M 3 4.6 1.9
M 3 6.1 5.7
M 8 4.9 2.3
McE 3 6.7 5.0
M 5 5.4 35
M 12 5.4 2.1
M 29 8.1 2.1
B 1 12.1
M 11 7.0 0.5
M 3 5.3 2.8
B 2 31.8 30.1
P
M 3 8.7 3.8
B 1 8.4
M 1 2.4
M 8 3.1 1.2
M 31 2.8 11
B 5 2.2 1.6
McE 2 33.4 12.8
B 1 43.9
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Max.

131.4

5.4

9.0
6.7
7.9
10.0
13.6
105
31.5

135
7.3

335

19.2

17.9
37.6
2.8

87.1

w

g W 0o W w

12
29

11

MERCURY
Hg/g ww
GeoMean Min.
0.011 0.010
0.055
0.028 0.030
0.049 0.038
0.044 0.041
0.066 0.024
0.049 0.037
0.080 0.040
0.072 0.040
0.076 <0.010
0.025
0.176 0.110
0.222 0.190
0.024 0.016
0.054 0.030
0.032
0.045
0.063 <0.050
0.039 <0.040
0.030 0.020
0.027 0.024
0.017

Max.

0.010

0.030

0.057
0.048
0.141
0.076
0.150
0.140
0.270

0.320

0.270

0.035

0.104

0.140
0.090
0.050

0.030

A N W 0 W W

11

28

GeoMean

0.10

0.02
0.05

0.38
0.25
0.28
0.27
0.30
0.13
0.21
0.04
0.14

0.11

0.07

0.69

0.25
0.06
0.07

0.33
0.14

Min.

<0.20

<0.30

0.23
0.23
<0.61
0.26
<0.61
<0.40
<0.74

<0.33

<0.60

<0.25

<0.50
<0.50
<0.14

0.22

Max.

<0.19

<0.04

0.77
0.27
0.31
0.27
<0.60
<0.25
<0.23

<0.24

<0.07

<0.05

<0.48
0.03
<0.12

0.49

g W 0 W w

12
29

11

NICKEL
Hg/g ww
GeoMean Min.
0.21 0.16
0.04
0.04 <0.11
0.26 0.08
0.72 0.25
0.38 0.15
0.29 0.07
0.32 <0.16
0.23  <0.40
0.24 <0.27
0.08
0.14 <0.33
0.16 <0.20
0.07 0.06
0.02 <0.01
0.17
0.06
0.12 <0.17
0.07 <0.12
0.04 0.03
0.58 0.17
0.08

Max.

0.22

0.20

0.79
3.58
0.67
1.50
0.87
0.67
1.02

0.31
0.47

0.07

0.06

0.43
0.38
0.07

1.95



Appendix E.  Geometric Mean and Range of Sel ected Element Concentrati ons (ug/g Wet Weight [ww], except for Selenium, whichis pg/g Dry
Weight [dw]) Categorized by Sample Type, River Reach, Habitat Type, and Fish Species.
[Notes: “N,” Sampl e Number; “Geomean,” Geometric Mean (unless N=1); “ Min,” minimum; “Max,” Maximum,
“M,” Mainstem; “B,” Backwater; “P” Pond; “McE,” McEImo Creek Confluence; “MRC,” Mancos River Confluence.]

SAMPLE TYPE/ HABITAT MANG ANESE ME;;;J/SY MOLHZ?QD;VC‘UM TIL?QKVEJ;
RIVER REACH TYPE Hg/g ww

N GeoMean Min. Max. N GeoMean Min. Max. N GeoMean Min. Max. N GeoMean Min. Max.
small fish
Reach 1 M 4 8.3 6.6 9.7 4 0.028 0.025 0.036 4 0.27 0.23 0.30 4 0.15 0.07 0.45
Reach 2 M 3 6.2 53 7.9 3 0.057 0.045 0.088 3 0.33 0.20 0.65 3 0.32 0.07 3.16
Reach 3 M 6 7.1 4.9 10.1 6 0.048 0.024 0.085 6 0.29 0.23 0.33 6 0.13 0.07 0.73
Reach 3 McE 1 5.4 1 0.088 1 0.34 1 2.58
Reach 4 M 2 6.7 4.7 9.5 2 0.040 0.030 0.060 2 0.34 0.30 0.39
Reach 4 MRC 1 5.9 1 0.022 1 0.23
Reach 5 M 7 8.9 4.8 14.1 7 0.039 0.030 0.060 7 0.66 0.25 2.31
Reach 6 M 5 11.6 9.0 19.6 5 0.045 0.030 0.090 5 0.16 <0.17 1.07
Reach 6 B 1 6.2 1 0.015 1 0.17 1 0.17
Reach 7 M 6 10.6 7.5 15.0 6 0.099 0.090 0.110 6 0.16 <0.15 0.66
Reach 8 M 1 4.7 1 0.021 1 0.06
speckled dace
Reach 3 M 2 8.0 7.0 9.1 2 0.094 0.080 0.120 2 0.34 <0.74 <0.63 2 0.12 <0.18 0.16
Reach 3 McE 1 6.9 1 0.177 1 0.36 1 0.09
Reach 4 M 2 7.6 6.5 8.8 2 0.082 0.070 0.100 2 0.28 <0.57 <0.56 2 0.12 <0.14 0.20
Reach 6 M 3 10.1 9.3 11.0 3 0.131 0.120 0.140 3 0.36 <0.73 <0.69 3 0.11  <0.18 0.18
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Appendix E.  Geometric Mean and Range of Sel ected Element Concentrati ons (ug/g Wet Weight [ww], except for Selenium, whichis pg/g Dry
Weight [dw]) Categorized by Sample Type, River Reach, Habitat Type, and Fish Species.
[Notes: “N,” Sampl e Number; “Geomean,” Geometric Mean (unless N=1); “ Min,” minimum; “Max,” Maximum,
“M,” Mainstem; “B,” Backwater; “RP” Pond; “McE,” McEImo Creek Confluence; “MRC,” Mancos River Confluence.]

STRONTIUM VAHI\;;ZDV‘II\;'M ZINC
?}\')AEPRLEEZEE/ HABITAT TYPE ug/g ww 1glg ww

N GeoM ean Min. Max. N GeoMean Min. Max. N GeoMean Min. Max.
Submerged Plants
Reach 1 M 2 59.49 48.00 73.73 2 4.77 4.02 5.66 2 8.45 8.08 8.84
Reach 2 M 1 47.39 1 13.24 1 22.68
Reach 3 M 4 66.21 52.46 83.68 4 7.35 3.59 11.16 4 16.33 7.53 28.55
Reach 4 M 2 74.46 64.58 85.84 2 9.09 7.35 11.25 2 20.23 14.70 27.84
Reach 5 M 6 63.30 38.26 108.36 6 7.47 4.73 13.28 6 23.76 14.49 35.74
Reach 6 M 4 70.84 24.68 197.58 4 5.53 2.96 8.90 4 31.27 5.50 116.16
Reach 6 B 3 20.82 10.43 31.73 3 2.12 0.57 9.55 3 20.94 14.52 36.72
Reach 7 M 4 20.24 15.65 33.12 4 7.50 4.90 17.76 4 9.70 6.19 21.13
Reach 8 M 11 15.59 9.29 33.73 11 2.19 <0.04 11.26 11 4.66 2.13 7.62
Reach 8 B 9 19.71 5.86 101.92 9 0.60 <0.03 3.16 9 3.07 1.39 5.76
Reach 8 P 5 146.30 33.51 479.15 5 0.10 <0.08 0.89 5 2.61 0.84 6.67
Invertebrates
Reach 1 M 2 40.78 9.97 166.80 2 1.26 1.12 1.41 2 38.24 24.74 59.09
Reach 2 M 2 33.54 7.26 155.01 2 0.86 0.67 1.11 2 26.89 18.70 38.66
Reach 3 M 5 10.04 5.31 14.87 5 1.05 0.70 1.66 5 44.47 30.08 51.74
Reach 3 McE 1 234.43 1 0.39 1 26.57
Reach 4 M 2 9.47 9.19 9.75 2 1.20 1.16 1.25 2 36.07 22.26 58.44
Reach 4 MRC 2 52.83 15.29 182.47 2 2.03 1.44 2.88 2 18.51 16.20 21.16
Reach 5 M 6 9.23 7.60 11.78 6 1.62 0.92 2.39 6 43.96 19.07 65.72
Reach 6 M 5 19.13 10.33 46.26 5 1.86 1.00 3.14 5 45.57 36.88 70.76
Reach 6 B 3 5.55 5.15 5.82 3 1.35 1.18 1.51 3 33.74 30.08 37.21
Reach 7 M 8 9.00 4.51 21.12 8 1.19 0.66 1.58 8 25.03 15.57 33.19
Reach 8 M 11 9.38 3.96 94.96 12 0.85 0.15 2.24 12 10.80 3.02 26.21
Reach 8 B 7 6.03 1.80 64.80 7 0.36 0.17 0.66 7 16.18 5.28 37.27
Reach 8 P 5 22.37 6.24 410.32 6 0.03 <0.09 0.08 6 10.89 3.34 23.55
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Appendix E.  Geometric Mean and Range of Sel ected Element Concentrati ons (ug/g Wet Weight [ww], except for Selenium, whichis pg/g Dry
Weight [dw]) Categorized by Sample Type, River Reach, Habitat Type, and Fish Species.
[Notes: “N,” Sampl e Number; “Geomean,” Geometric Mean (unless N=1); “ Min,” minimum; “Max,” Maximum,
“M,” Mainstem; “B,” Backwater; “RP” Pond; “McE,” McEImo Creek Confluence; “MRC,” Mancos River Confluence.]

VANADIUM

SAMPLE TYPE/ STRONTIUM Hg/g ww ZING
RIVER REACH HABITAT TYPE ug/g ww 1glg ww

N GeoM ean Min. Max. N GeoMean Min. Max. N GeoMean Min. Max.
Whole Body Fish (by species)
bluehead sucker
Reach 2 M 1 35.09 1 1.01 1 19.14
Reach 3 3 22.54 19.39 27.54 3 0.65 0.30 2.06 3 14.63 13.00 15.77
Reach 4 1 27.57 1 0.42 1 16.36
Reach 4 MRC 1 36.70 1 0.84 1 20.66
Reach 5 4 21.43 18.47 25.49 4 0.22 <0.03 1.16 4 15.28 13.87 18.02
Reach 6 M 19 14.41 5.21 56.85 19 0.72 0.19 1.84 19 15.28 11.38 20.51
Reach 7 M 3 19.09 14.04 31.90 3 0.34 <0.18 0.81 3 17.66 14.31 22.41
brown trout
Reach 6 M 1 9.04 1 0.07 1 21.99
Reach 7 M 2 11.41 11.04 11.80 2 0.07 <0.16 <0.13 2 26.75 26.60 26.89
Reach 8 M 10 4.48 1.02 8.44 16 0.04 <0.20 0.08 17 23.28 17.29 35.50
Reach 8 B 1 0.02 1 22.44
carp
Reach 1 M 1 11.38 1 0.49 1 47.76
Reach 1 B 3 45.73 36.19 63.42 3 0.37 0.33 0.41 3 68.20 52.25 78.82
Reach 3 M 5 22.41 11.71 35.36 5 0.40 0.24 1.45 5 44.48 33.84 59.15
Reach 4 M 1 15.75 1 0.07 1 22.58
Reach 5 M 9 25.12 13.13 47.23 9 0.20 <0.16 1.22 9 51.57 15.13 90.30
Reach 6 M 5 29.70 10.75 59.86 5 0.09 <0.17 0.17 5 59.67 40.89 70.37
Reach 7 M 7 30.36 20.70 63.50 7 0.19 <0.50 0.90 7 90.59 57.28 290.00
Reach 8 M
Reach 8 B 7 19.26 9.60 32.94 11 0.06 <0.12 0.27 11 36.70 19.52 77.42
channel catfish
Reach 1 M 1 23.00 1 0.31 1 48.20
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Appendix E.  Geometric Mean and Range of Sel ected Element Concentrati ons (ug/g Wet Weight [ww], except for Selenium, whichis pg/g Dry
Weight [dw]) Categorized by Sample Type, River Reach, Habitat Type, and Fish Species.
[Notes: “N,” Sampl e Number; “Geomean,” Geometric Mean (unless N=1); “ Min,” minimum; “Max,” Maximum,
“M,” Mainstem; “B,” Backwater; “RP” Pond; “McE,” McEImo Creek Confluence; “MRC,” Mancos River Confluence.]

VANADIUM

SAMPLE TYPE/ STRONTIUM Hg/g ww ZING
RIVER REACH HABITAT TYPE ug/g ww 1glg ww

N GeoM ean Min. Max. N GeoMean Min. Max. N GeoMean Min. Max.
Reach 1 B 3 31.01 24.25 46.40 3 0.52 0.30 0.83 3 20.49 18.20 23.17
Reach 2 M 2 36.07 32.92 39.52 2 1.11 1.01 1.22 2 21.21 19.44 23.14
Reach 3 M 3 20.59 20.12 21.29 3 0.54 0.28 0.92 3 15.35 14.45 16.28
Reach 5 M 12 16.67 8.04 60.69 12 0.18 <0.15 0.53 12 17.62 10.64 56.32
Reach 6 M 1 18.73 1 0.52 1 48.52
fathead minnow
Reach 6 B 3 19.02 17.62 19.06 3 0.63 0.50 0.77 3 23.46 21.95 25.43
Reach 7 M
Reach 7 P
Reach 8 M 1 18.17 1 0.16 1 29.28
Reach 8 B 2 15.21 12.20 18.95 4 0.14 0.06 0.62 4 28.16 19.10 39.20
flannelmouth sucker
Reach 1 M 3 15.49 7.29 31.87 3 0.35 0.08 1.19 3 16.33 14.43 18.76
Reach 2 M 3 20.14 15.62 26.39 3 0.48 0.37 0.64 3 14.34 14.05 14.74
Reach 3 M 8 17.92 11.74 26.14 8 0.32 0.17 0.66 8 15.94 13.30 19.87
Reach 3 McE 3 47.22 31.92 67.23 3 0.50 0.39 0.64 3 23.73 20.58 28.89
Reach 4 M 5 14.76 8.23 22.89 5 0.41 0.18 0.90 5 17.17 12.75 32.55
Reach 5 M 12 14.07 4.79 48.11 12 0.30 <1.80 0.93 12 14.45 10.11 42.06
Reach 6 M 29 14.13 2.96 48.00 29 0.31 <1.72 0.98 29 16.09 10.50 23.13
Reach 6 B 1 21.07 1 0.39 1 17.90
Reach 7 M 11 11.39 2.95 34.10 11 0.21 <1.74 0.58 11 16.22 12.92 33.99
Reach 8 M 3 8.93 2.61 22.27 3 0.20 <0.20 0.30 3 15.41 11.61 17.81
mosquitofish
Reach 6 B 2 23.84 23.03 24.67 2 0.19 <0.15 0.47 2 40.98 35.11 47.84
Reach 7
Reach 8 M 1 18.95 3 0.06 <0.08 0.18 3 29.78 24.31 36.50
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Appendix E.  Geometric Mean and Range of Sel ected Element Concentrati ons (ug/g Wet Weight [ww], except for Selenium, whichis pg/g Dry
Weight [dw]) Categorized by Sample Type, River Reach, Habitat Type, and Fish Species.
[Notes: “N,” Sampl e Number; “Geomean,” Geometric Mean (unless N=1); “ Min,” minimum; “Max,” Maximum,
“M,” Mainstem; “B,” Backwater; “RP” Pond; “McE,” McEImo Creek Confluence; “MRC,” Mancos River Confluence.]

VANADIUM

SAMPLE TYPE/ STRONTIUM Hg/g ww ZING
RIVER REACH HABITAT TYPE ug/g ww 1glg ww

N GeoM ean Min. Max. N GeoMean Min. Max. N GeoMean Min. Max.
Reach 8 B 1 0.56 1 54.13
rainbow trout
Reach 6 M 1 4.50 1 0.06 1 29.61
Reach 7 M 8 5.12 3.21 7.02 8 0.08 <0.17 0.13 8 22.28 16.61 34.84
Reach 8 M 17 5.43 1.58 12.71 31 0.07 <0.12 0.31 31 22.93 15.93 37.46
Reach 8 B 2 7.49 6.05 9.27 5 0.02 <0.04 <0.04 5 22.80 18.12 27.54
red shiner
Reach 3 McE 2 51.25 41.50 63.29 2 1.17 0.84 1.63 2 30.00 26.02 34.58
Reach 6 B 1 29.77 1 0.20 1 42.48
small fish
Reach 1 M 4 39.82 32.13 45.32 4 0.83 0.68 1.28 4 29.90 24.67 33.76
Reach 2 M 3 37.97 29.78 54.94 3 0.41 0.24 0.74 3 34.67 28.56 45.13
Reach 3 M 6 42.76 35.30 61.01 6 0.30 0.07 0.60 6 38.68 27.82 62.65
Reach 3 McE 1 61.33 1 0.31 1 42.46
Reach 4 M 2 42.35 37.36 48.02 2 0.35 0.16 0.76 2 44.03 43.09 45.00
Reach 4 MRC 1 35.64 1 0.65 1 40.64
Reach 5 M 7 33.63 26.88 44.10 7 0.74 0.41 1.70 7 36.06 26.88 44.95
Reach 6 M 5 37.67 30.65 44.64 5 0.39 0.20 0.52 5 52.09 43.61 59.07
Reach 6 B 1 21.23 1 0.64 1 25.23
Reach 7 M 6 28.35 22.43 32.92 6 0.24 <0.15 0.81 6 30.86 23.04 38.07
Reach 8 M 1 10.21 1 0.13 1 26.47
speckled dace
Reach 3 M 2 87.81 83.62 92.22 2 0.33 0.30 0.38 2 68.97 66.27 71.78
Reach 3 McE 1 65.23 1 0.67 1 54.00
Reach 4 M 2 68.86 60.16 78.83 2 0.35 0.31 0.40 2 53.18 49.75 56.83
Reach 6 M 3 38.78 32.67 44.71 3 0.24 0.21 0.26 3 48.06 45.49 51.31
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