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Introduction
Since 1992, EPA Region 6 has used MQLs as the benchmark for decision making and
compliance in NPEDS permits. MQLs serve the dual purpose of ensuring that sufficiently
sensitive analytical methodology is used for analyses and for resolving data management issues
where water quality limitations are below concentrations which can reasonable be quantified.
EPA Region 6 is proposing to revise the MQLs to more accurately reflect effluent data in
permitting and enforcement decision making and to better protect water quality by incorporating
advances in analytical techniques that have occurred since our 1992 policy was implemented .
The need for such Policy was highlighted with the development of water quality-based
permit limits to protect numeric criteria for toxics. This process focused attention on the
analytical sensitivity used when those toxic parameters are measured. In a number of cases,
numeric water quality criteria have been established at low concentrations, which cannot
currently be quantified using older EPA approved analytical methodologies. One example of
this is the water quality criteria to protect aquatic life for copper. The criterion has been
established at 2 µg/l; whereas, the Region 6 accepted Minimum Quantification Level (MQL) for
Copper established in our1992 policy is 10 µg/l.
Although this is an issue common to all states, as an example, in New Mexico’s Water
Quality Standards the State has established 38 numeric criteria at concentrations which are less
than Region 6’s 1992 established corresponding MQLs. A comparison of those 38 water quality
criteria and the associated MQLs, established in 1992, is shown below in Table 1 of the
Appendix. EPA Region 6 is undertaking the exercise of determining the MQLs which can be
reduced.
In the fourteen intervening years laboratories have made advances in the quantification
levels that are typically achieved through method enhancements and additional EPA approved
test methods have been approved. EPA regulations found at 40 CFR Part 136 set acceptable
methodologies for satisfying the analytical requirements of NPDES permits. In the case where
there is more than one approved method there are no requirements that the most sensitive method
be used. MQLs establish a benchmark to assure that analytical methodologies with acceptable
sensitivities are used for NPDES permitting purposes.
A number of advances in analytical methodology, such as clean techniques for Mercury
under Method 1631, have been made since Region 6’s policy was established in 1992. On
August 23, 2007, EPA issued a Memorandum titled “Use of Sufficiently Sensitive EPAApproved Analytical Methods in NPDES Permits. This Memorandum establishes that while
there are several approved EPA methods for analyzing for mercury “in many cases, only the
most sensitive methods” are appropriate for NPDES permit requirements. Consistent with this
concept and as a result of such advances in methodology, it appears that a number of the MQLs
established in 1992 can be revised and will result in MQLs lower than the corresponding criteria.
Therefore, EPA has explored the need to update the established MQLs.
In an effort to respond to those developments, Region 6 staff has worked with the
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Houston Lab to develop updated MQLs following a similar procedure as used in 1992, which
considered method appropriateness and cost effectiveness. In a number of cases, the revised
MQL values are now below water quality criteria levels which were previously not attainable.
Only those MQLs that are presently greater than the corresponding water quality criteria
are being examined. There does not appear to be a value in reexamining those MQLs which are
presently lower than the water quality criteria since no additional protection of Water Quality
Standards would be afforded.
In the early 1990s Region 6 undertook a study to provide an approach and set
quantification levels with which defensible permits could be written. The resulting MQLs have
been used in implementing water quality based permit limits and the associated permit decision
making tasks since 1992.
EPA Region 6 will begin to implement the new MQLs established in this document as it
reissues permits for facilities located in New Mexico. As the revised MQLs are adopted in
individual State Implementation Plans, EPA expects that they will be phased in under State
issued permits.
Terminology
Analytical results are characterized by a number of different terms, including Method
Detection Level and Minimum Levels. These “detection levels” convey different information
about the analysis. A true detection limit connotes the lowest concentration that a given
instrument can record. A quantification limit is the lowest concentration that can be measured
with known accuracy. The parameters evaluated by Region 6 in establishing the 1992 MQLs
were the Method Detection Level (MDL) defined by EPA at 40 CFR Part 136, Appendix B,
Instrument Detection Level (IDL) defined by EPA Method 1620, the Limit of Detection (LOD)
and Limit of Quantification (LOQ) described by the American Chemical Society, the Practical
Quantification Level (PQL), and the Minimum Level (ML) defined by EPA in 40 CFR Part 136
“1600" series. LOD, IDL, and MDL are described as approximately three times the standard
deviation obtained from replicate measurements and may be described as that value determined
to be statistically significant from the measurement of a reagent blank. An IDL is determined
from the analysis of a chemical in a reagent or sample matrix. LOQ and PQL are the products of
an LOD or MDL and a constant factor. The LOQ and PQL are attempts to define a level of
analyte that may be repeatedly measured. The ML is defined as the concentration in a sample
equivalent to the concentration of the lowest point on the calibration curve.
The concept of an ML, or the lowest point on a calibration curve, was judged to be a true
quantification limit. Since the comparison of instream waste concentration to water quality
criteria or effluent concentrations to permit limits are both quantitative exercises best done with
a measured level of a pollutant rather than an indication of its presence, Region 6 has elected to
define a minimum quantification level (MQL) as the lowest concentration at which a particular
substance can be quantitatively measured. The most straightforward estimator of a minimum
quantification level currently available is the lowest concentration used in the calibration of a
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measurement system. This method of evaluating acceptable limits of quantification has been
used by EPA in other cases, namely the development of the 1624 and 1625 organic analysis
methods, the regulation of dioxin from pulp and paper mills, and the development of Organic
Chemical effluent limitations guidelines.
When the MQLs were established, available statistics and terms were examined to
determine an analytical benchmark to select a minimum level of sensitivity for each pollutant.
EPA approved methods which could be expected to achieve those minimum levels were then
identified.
Establishing MQLs for Priority Pollutants
In developing the 1992 MQLs, a literature review was made of analytical methods that
have been characterized by a low calibration point or minimum level. These sources of
information were used to arrive at appropriate low calibration points for the available analytical
methods. Similar methods have been used in reevaluation of those MQL values.
Volatile and Semivolatile Organics
When MQLs were developed in 1992, Gas chromatography-mass spectroscopy (GC-MS)
as detailed in 40 CFR Part 136 Methods 624 and 625 was determined to be appropriate and cost
effective means to screen an effluent for the entire set of volatile and semivolatile priority
pollutants. Two sources of information were used to set appropriate low calibration points or
MQLs for these methods. The Contract Laboratory Program (CLP) administered under
CERCLA contains a list of priority pollutants and the associated Contract Required Quantitation
Levels (CRQL). These quantitation levels were developed under the assumption that Methods
624 and 625 GC-MS were used to perform analysis on the target compounds. In 1992, Region 6
used the CRQL as the primary basis for establishing its own MQLs for organic pollutants. The
Minimum Levels found in the Federal regulations describing the similar GC-MS 1624 and 1625
methods were used as a cross reference (see 40 CFR Part 136, Appendix A).
The CRQL was used to establish the MQL for sixty seven of the eighty four volatile and
semivolatile pollutants. For sixty five of these compounds, the CRQL and ML were equal. The
MQLs for the remaining seventeen pollutants were taken from the ML value. Some priority
pollutants are not target compounds under the CERCLA program, these being acrolein,
acrylonitrile, 2-chloroethyl vinyl ether, benzidine, 3,4-benzofluoranthene, and 1,2
diphenlyhydrazine. Although they are in the same order of magnitude, the MQLs of eight
halogenated aliphatic hydrocarbons, hexachloroethane, 2-nitrophenol, benzopyrylene,
indenopyrene, dibenzoanthrcene, and three nitrosomes are higher than the CRQL by a factor of 2
to 5, although in the same order of magnitude. These higher MLs were used as the basis for the
regional MQL in recognition of the difficulty in recovery and identification of these pollutants.
Pesticides
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Gas chromatography was determined to be the most sensitive analytical method for
pesticides. It is also relatively inexpensive and readily available. CRQLs have been established
for pesticides. The required quantification level assumes analyses using the gas chromatography
method as detailed in 40 CFR Part 136, Method 608. Region 6 chose to base the MQL on the
CRQL for priority pollutants pesticides, with the exception of the pesticide chlordane. The
regional Environmental Services Division Laboratory located in Houston, Texas provided
professional guidance in setting the MQL for chlordane at 0.2 ug/l. A CRQL has been
established at 0.05 ug/l for pure alpha and gamma chlordane isomers. The pesticide listed as a
priority pollutant and encountered in waste waters is technical grade chlordane, which does not
provide as strong and distinctive chromatographic response as the pure isomers. Thus, chlordane
is more reliably quantified at this higher level.
Metals
Region 6 used the Contract Required Detection Level (CRDL) for metals in the
CERCLA CLP as the primary basis for MQLs. The EPA approved methods for the
measurement of priority pollutant metals included graphite furnace and flame atomic absorption
spectrometry (AA) and inductively coupled plasma (ICP). Each of these methods has a different
level of sensitivity. The CRDLs reflect acceptable ICP analysis of some metals and the more
sensitive graphite furnace measurement of the remainder of the set of priority metals.
The CRDL served as the basis for the MQL for four metals (Arsenic, Mercury, Selenium,
and Thallium) and Cyanide, and it represented analysis by the most sensitive available
technique. CRDLs were used to establish MQLs for Antimony, Tri and Hexavalent Chromium,
and Zinc at levels of sensitivity attainable by ICP analysis. Those levels are sufficiently
sensitive to demonstrate compliance with water quality standards. The MQL for Beryllium was
based on the CRDL attainable by ICP analysis. In 1992 Beryllium was not regulated by the
states in Region 6; therefore, more sensitive measurement of the pollutant was not deemed
necessary for water quality based permitting decisions. Water quality criteria for Beryllium has
since been adopted by New Mexico.
The CRDL for Nickel is sufficient to protect water quality when discharges to fresh water
are being evaluated and was chosen as the MQL for those cases. The ambient marine criteria for
Nickel are two orders of magnitude lower than the fresh water standards. To adequately assess
Nickel in discharges to marine waters, a lower MQL predicating the use of graphite furnace
analysis will be necessary. Region 6 previously selected an MQL for Nickel of 5 ug/l for use in
marine discharges, based of the optimum concentration range described in EPA Method 249.2.
Similarly, the MQL for Cadmium, Lead, and Silver were based on the optimum lower
range described in the graphite furnace methods for these pollutants. Silver is governed by a low
water quality criteria. The MQL for Silver was set to reflect the most sensitive analysis
available. The lower end of the optimal range for Lead was slightly higher than the CRDL and
was used to reflect the difficulty in overcoming background contamination of this metal. The
4
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optimum concentration range for Cadmium reflected a sensitivity protective of the water quality
criteria for this metal and was used to set the MQL.
The CRDL has a direct relation to the low calibration standard for atomic absorption
methods. The QA/QC requirements in the CLP state that one AA calibration standard must be at
the CRDL for all metals except Mercury. For ICP measurements in which the lowest calibration
point may not be directly related to quantitation, a demonstration of sensitivity may be made by
measurement of a standard equal to the CRDL. The measurement value should be within ten
percent of the known concentration. Due to the need to protect Mercury criteria in a number of
impaired waters the MQL for Mercury is based on the more sensitive Method 1631E, Isotope
Dilution High Resolution Gas Spectrometry / High Resolution Mass Spectrometry or method
245.7 as specified in the individual permit.
Chlorine
The 18th edition of Standard Methods for the Examination of Water and Waste Water
(1992) states that the method detection limit for total residual chlorine is 10 ug/l for method
number 4500-Cl E (EPA Method 330.5). Based on that information and the method described
below for determining an MQL from a method detection limit, EPA is establishing a new MQL
of 33 ug/l.
Discharge Specific Quantification Levels
The process of setting MQLs for the pollutants described above is a general approach to
describing the minimum sensitivity that would be acceptable in evaluating discharges. The
MQLs for organic pollutants have been set to evaluate scans of the entire list of organic priority
pollutants by GC-MS. The measure of individual organic pollutants at trace levels may be made
with greater sensitivity in many cases by a specific gas chromatography technique. This is,
however, dependent on the pollutant and the matrix. If permit application information indicates
that a specific pollutant regulated at a trace level is being discharged, appropriate evaluation will
include a comparison of the sensitivity of GC-MS and GC tests for that specific pollutant and
matrix. The most sensitive method may then be required for analysis. A matrix specific Method
Detection Level may be determined for the pollutant as described in 40 CFR Part 136, Appendix
B. The MDL and LOD2 being similar descriptors and both equivalent to three standard
deviations about replicate measurements, a relationship between the MDL and the LOQ is drawn
as follows:
LOD = 3 s.d.
LOQ = 10 s.d.
LOQ = 10/3 LOD
LOD = MDL

Minimum Quantitation Level = 3.3 MDL

EPA Region 6 included conditions in NPDES permits which allows development of
discharge specific MQLs in cases where effluent matrix make the general MQL inappropriate.
5
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Revision of Existing Minimum Quantification Levels
Information was obtained from EPA’s Houston, Texas laboratory, on quantification
levels which are routinely achieved by analytical laboratories in EPA Region 6. A comparison
of that new information with water quality criteria and the previously established MQLs is
shown below in Table 2 of the Appendix, using New Mexico’s criteria as an example. The
comparison demonstrates that the quantification level routinely achieved by laboratories is less
than EPA’s previously established MQLs in 29 out of the 38 cases examined. The current
laboratory quantification levels are also lower than water quality criteria in twelve more cases
than EPA’s MQLs (shown in bold in Table 2 fo the Appendix). Seven of those twelve cases are
for metals. Since there are ten metals with an MQL which is greater than the criteria, use of the
current laboratory quantification level rather than EPA’s existing MQLs would mark a
significant improvement in water quality analysis used in permit decision making. Use of the
lowest achievable levels shown in Table 2 would result in an additional eight parameters with
quantification levels lower than water quality criteria; however, for all parameters except
Mercury, EPA does not plan to use those lower levels to establish revised MQLs. Matrix effects
in effluents are likely to make the lowest achievable levels difficult to reach in a number of
cases. EPA Method 1631 (Oxidation / Purge and Trap / Cold Vapor Atomic Fluorescence
Spectrometry) is widely available and has been show to be viable. Therefore, that more sensitive
method is being required for monitoring Mercury.
The routine quantification level and existing MQLs are compared with the current
CRQLs in Table 3 of the Appendix. In most cases, the CRQLs are lower than the existing
MQLs. The CRQLs for most metals are slightly higher than the routine quantification levels
obtained from the Houston Lab. In most cases the CRQLs are the same value as the routine
quantification levels for organic pollutants and pesticides. The fact that the routine
quantification levels and CRQLs are either identical or in a very close range appears to verify the
routine levels and support their suitability for use as MQLs in the future, for most parameters.
Selection of MQLs
For most parameters shown in Table 3, the routine quantification level is either the same
as or lower than the CRQL. The routine quantification level is being used for the revised MQL
in those cases. EPA’s existing MQL is shown to be equal to the CRQL for Selenium in Table 3
and is not being revised. The CRQL for Cyanide is lower than the existing MQL and is being
used as the revised MQL. The CRQL for Carbon Tetrachloride is lower than the existing MQL
and the routine quantification level. However, the routine quantification level is sufficiently low
to protect water quality and will be used as the revised MQL. The revised list of MQLs is shown
below in Table 4 of the Appendix.
Summary
EPA has embraced Minimum Level (defined as the lowest calibration point) as a valid
6
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scientific and regulatory concept for establishing water quality based limits in the Dioxin
Permitting Strategy. A Federal Advisory Committee (FAC) has been formed to address the issue
of permit limits which are below analytical quantification levels. A goal of this FAC is to
publish Minimum Levels reflecting matrix effects for all of the EPA approved analytical
quantification methods for waste water. Until the exercise is completed, the states and regions
must have some benchmark of required analytical sensitivity.
Region 6 developed MQLs in an effort to obtain reliable data with which to evaluate the
universe of dischargers and protect water quality standards. In stipulating these calibration
points to permittees, an easily identified baseline for quantification on which the decision to
impose permit limits was established.

APPENDIX

Table 1: List of MQLs Presently Higher than New Mexico’s Numeric Criteria
Parameter
Aluminum
Arsenic
Beryllium
Copper
Mercury
Nickel
Selenium
Silver
Thallium
Cyanide
2,3,7,8-TCDD
Acrylonitrile
Carbon Tetrachloride
Pentachlorophenol
Benzidine
Benzo(a)anthracene
Benzo(a)pyrene
3,4-Benzofluoranthene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
3,3'-Dichlorobenzidine
1,2-Diphenylhydrazene
Hexachlorobenzene
Indo(1,2,3-cd)pyrene
Aldrin
Chlordane

Numeric
Criteria (ug/l)
87
2.3
4
2
0.012
13
0.25
0.21
2
2.6
0.00000014
6.6
4.4
15
0.0054
0.49
0.49
0.49
0.49
0.49
0.49
0.77
5.4
0.0077
0.49
0.0014
0.022

Existing
EPA MQL (ug/l)
100
10
5
10
0.2
40
5
2
10
20
0.00001
50
10
50
50
10
10
10
10
10
20
50
20
10
20
0.05
0.2
7
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4,4'-DDT
0.001
0.1
Dieldrin
0.0014
0.1
Alpha-endosulfan
0.056
0.1
Beta-endosulfan
0.056
0.1
Endrin
0.036
0.1
Heptachlor
0.0021
0.05
Heptachlor epoxide
0.0011
1.0
PCBs
0.0017
1.0
Toxaphene
0.0002
5.0
Chlorine
11
100
Table 2:
Comparison of Existing MQLs with Quantification Levels Reported by
EPA’s Houston, Texas Laboratory
Numeric
Existing
Criteria (ug/l) EPA MQL (ug/l)
Parameter
Aluminum
87
100
Arsenic
2.3
10
Beryllium
4
5
Copper
2
10
Lead
5
5
Mercury
0.012
0.2
Nickel
13
40
Selenium
0.25
5
Silver
0.21
2
Thallium
2
10
Cyanide
2.6
20 *9
2,3,7,8-TCDD
0.00000014
0.00001 *5
Acrylonitrile
6.6
50
Carbon Tetrachloride
4.4
10
Pentachlorophenol
15
50
Benzidine
0.0054
50 *7
Benzo(a)anthracene
0.49
10
Benzo(a)pyrene
0.49
10
3,4-Benzofluoranthene
0.49
10
Benzo(k)fluoranthene
0.49
10
Chrysene
0.49
10
Dibenzo(a,h)anthracene
0.49
20
3,3'-Dichlorobenzidine
0.77
50
1,2-Diphenylhydrazene
5.4
20 *7
Hexachlorobenzene
0.0077
10
Indo(1,2,3-cd)pyrene
0.49
20
Aldrin
0.0014
0.05
Chlordane
0.022
0.2
4,4'-DDT
0.001
0.1

R6 Routine
Level (ug/l)
2.5*1
0.5 *1
0.5 *1
0.5 *1
0.5 *1
0.5 *1
10 *1
0.5 *1
0.5 *1
20 *6
2 *6
5 *7
5 *7
5 *7
5 *7
5 *7
5 *7
5 *7
5 *7
5 *7
0.01 *8
0.2 *8
0.02 *8

Achievable
(ug/l)
0.005 *2

0.0002 *3
3 *4

0.5
1
0.2
0.5
0.2
0.2
0.2
0.01
0.2
0.004
0.01
0.001
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Dieldrin
Alpha-endosulfan
Beta-endosulfan
Endrin
Heptachlor
Heptachlor epoxide
PCBs
Toxaphene
Chlorine

0.0014
0.056
0.056
0.036
0.0021
0.0011
0.0017
0.0002
11

0.1
0.1
0.1
0.1
0.05
1.0
1.0
5.0
100

0.02 *8
0.01 *8
0.02 *8
0.02 *8
0.01 *8
0.01 *8
0.2 *8
0.3 *8
33 *10

0.004
0.008
0.008
0.004
0.004
0.08
0.06

Footnotes
*1
EPA Method 200.8 - Inductively Coupled Plasma / Mass Spectrometry
*2
EPA Method 1632 - Hydride Atomic Absorption
*3
EPA Method 1631 - Oxidation / Purge and Trap / Cold Vapor Atomic Fluorescence
Spectrometry
*4
EPA Method 200.9 - Graphite Furnace Atomic Absorption Spectrometry
*5
EPA Method 1613 - Isotope Dilution High Resolution Gas Spectrometry / High
Resolution Mass Spectrometry
*6
EPA Method 624 - Gas Chromatography/Mass Spectrometry (GC/MS) (Purgeables)
*7
EPA Method 625 - Gas Chromatography/Mass Spectrometry (GC/MS) (Base Nuetrals
and Acids)
*8
EPA Method 608 - Gas Chromatography with Electron Capture Detector
*9
EPA Method 335.2 - Titrimetric, Spectrophotometric
*10
EPA Method 330.5 - Spectrophotometric
Note: EPA Method 200.8 has been used for NPDES permits and approved as an alternate test
procedure. The final method approval will be published in late 2006.
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Table 3:

Parameter

Comparison of Existing and Laboratory Reported Quantification Levels
with CRQLs
Existing
EPA MQL (ug/l)

Aluminum
100
Arsenic
10
Beryllium
5
Copper
10
Lead
5
Mercury
0.2
Nickel
40
Selenium
5
Silver
2
Thallium
10
Cyanide
20
2,3,7,8-TCDD
0.00001 *5
Acrylonitrile
50
Carbon Tetrachloride
10
Pentachlorophenol
50
Benzidine
50 *7
Benzo(a)anthracene
10
Benzo(a)pyrene
10
3,4-Benzofluoranthene
10
Benzo(k)fluoranthene
10
Chrysene
10
Dibenzo(a,h)anthracene
20
3,3'-Dichlorobenzidine
50
1,2-Diphenylhydrazene
20 *7
Hexachlorobenzene
10
Indo(1,2,3-cd)pyrene
20
Aldrin
0.05
Chlordane
0.2
4,4'-DDT
0.1
Dieldrin
0.1
Alpha-endosulfan
0.1
Beta-endosulfan
0.1
Endrin
0.1
Heptachlor
0.05
Heptachlor epoxide
1.0
PCBs
1.0
Toxaphene
5.0
Chlorine
100

R6 Routine
Level (ug/l)
2.5*1
0.5 *1
0.5 *1
0.5 *1
0.5 *1
0.5 *1
10 *1
0.5 *1
0.5 *1
20 *6
2 *6
5 *7
5 *7
5 *7
*7

5
5 *7
5 *7
5 *7
5 *7
5 *7
0.01 *8
0.2 *8
0.02 *8
0.02 *8
0.01 *8
0.02 *8
0.02 *8
0.01 *8
0.01 *8
0.2 *8
0.3 *8

Achievable
(ug/l)
0.005

*2

0.0002 *3
3 *4

CRQL
(ug/l)
200
1 *1
1 *1
2 *1
1 *1
0.2 *9
1 *1
5 *1
1 *1
1 *1
10 *10
0.00001 *5

0.5
1

0.5 *6
5 *7

0.2

5 *7
5 *7

0.5
0.2
0.2
0.2
0.01
0.2
0.004
0.01
0.001
0.004
0.008
0.008
0.004
0.004
0.08
0.06

5 *7
5 *7
5 *7
5 *7
5 *7
5 *7
0.01 *8
0.02 *8
0.02 *8
0.01 *8
0.02 *8
0.01 *8
0.01 *8
0.01 *8
1.0 *8
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Footnotes
*1
EPA Method 200.8 - Inductively Coupled Plasma / Mass Spectrometry
*2
EPA Method 1632 - Hydride Atomic Absorption
*3
EPA Method 1631 - Oxidation / Purge and Trap / Cold Vapor Atomic Fluorescence
Spectrometry
*4
EPA Method 200.9 - Graphite Furnace Atomic Absorption Spectrometry
*5
EPA Method 1613 - Isotope Dilution High Resolution Gas Spectrometry / High
Resolution Mass Spectrometry
*6
EPA Method 624 - Gas Chromatography/Mass Spectrometry (GC/MS) (Purgeables)
*7
EPA Method 625 - Gas Chromatography/Mass Spectrometry (GC/MS) (Base Nuetrals
and Acids)
*8
EPA Method 608 - Gas Chromatography with Electron Capture Detector
*9
EPA Method 245.1 - Cold Vapor Atomic Absorption Spectrometry
*10
EPA Method 335.2 - Titrimetric, Spectrophotometric
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Table 4:

EPA Region 6 Revised MQLs
Existing
Parameter
MQL (ug/l)
Aluminum
100
Arsenic
10
Beryllium
5
Copper
10
Lead
5
Mercury
0.2
Nickel
40
Selenium
5
Silver
2
Thallium
10
Cyanide
20
2,3,7,8-TCDD
0.00001
Acrylonitrile
50
Carbon Tetrachloride
10
Pentachlorophenol
50
Benzidine
50
Benzo(a)anthracene
10
Benzo(a)pyrene
10
3,4-Benzofluoranthene
10
Benzo(k)fluoranthene
10
Chrysene
10
Dibenzo(a,h)anthracene
20
3,3'-Dichlorobenzidine
50
1,2-Diphenylhydrazene
20
Hexachlorobenzene
10
Indo(1,2,3-cd)pyrene
20
Aldrin
0.05
Chlordane
0.2
4,4'-DDT
0.1
Dieldrin
0.1
Alpha-endosulfan
0.1
Beta-endosulfan
0.1
Endrin
0.1
Heptachlor
0.05
Heptachlor epoxide
1.0
PCBs
1.0
Toxaphene
5.0
Chlorine
100
1

Revised
MQL (ug/l)
2.5
0.5
0.5
0.5
0.5
0.0005/0.0051
0.5
5
0.5
0.5
10
0.00001
20
2
5
50
5
5
10
5
5
5
5
20
5
5
0.01
0.2
0.02
0.02
0.01
0.02
0.02
0.01
0.01
0.2
0.3
33

As specified in your individual permit.
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Chronology of Activities pertaining to
2015 Joint Stipulation between Amigos Bravos, the U.S. Department of Energy, Los Alamos National
Security LLC, and the New Mexico Environment Department
Date
10/9/2015

11/30/2015
2/17/2016
6/27/2016

7/7/2016
7/19/2016
11/17/2016
2/14/2017
2/23/2017
4/20/2017
5/25/2017
8/25/2017
10/10/2017
10/16/2017
10/25/2017
10/26/2017
2/15/2018

Description
Amigos Bravos, the U.S. Department of Energy and Los Alamos National Security LLC
(collectively "LANL"), and the New Mexico Environment Department ("NMED") enter
into a Joint Stipulation Regarding Proposed Changes to 20.6.2.128 NMAC (NMED
Exhibit 72).
LANL transmits Level 1 Hydrology Protocol surveys, photographs, gage data and
precipitation data from 2010-2014.
LANL provides a site tour for Amigos Bravos of the west and east canyon sites.
LANL sends a map of the plateau, surface water data from 2010-2013, 2007 Riparian
Inventory, 2008-2009 Riparian Inventory, 2011 Riparian Inventory, and Stream
Assessment documents for Segment 128 waters (photos, Level 1 Hydrology Protocol
surveys and precipitation data).
LANL leads a site tour for Amigos Bravos of Water Canyon, Pajarito Canyon, Three
Mile Canyon, DP Canyon and Los Alamos Canyon.
Amigos Bravos requests to expand the Hydrology Protocol surveys to include
Assessment Units ("AUs") within Los Alamos Canyon.
All parties participate in a Level 1 Hydrology Protocol survey in DP Canyon and upper
Water Canyon.
NMED requests a meeting with LANL and Amigos Bravos in March to go over quality
assurance of Hydrology Protocol field survey documentation.
All parties ("Green Ribbon committee") meet to review aerial imagery, 303(d) list,
stream gage and precipitation data, and Hydrology Protocol surveys for Water Canyon
and DP Canyon.
NMED provides a tentative list of Hydrology Protocol needs based on the meeting on
February 23, 2017.
All parties participate in Level 1 Hydrology Protocol surveys of Ancho Canyon below
the basalt plug and Ancho Canyon below Ancho Springs.
NMED emails LANL and Amigos Bravos requesting availability for conducting
Hydrology Protocol surveys in September and October 2017.
NMED emails LANL and Amigos Bravos requesting availability for conducting
Hydrology Protocol surveys.
LANL emails NMED stating they are not available to conduct Hydrology Protocol
surveys.
Amigos Bravos requests an update from NMED regarding Fall 2017 field work.
NMED emails LANL and Amigos Bravos postponing work due to scheduling conflicts.
NMED requests picking up field work in May/June 2018.
NMED requests quality assurance review of existing work and plan for spring-summer
2018.
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3/5/2018

3/5/2018
3/13/2018
4/16/2018
6/12/2018
6/26/2018
6/27/2018
6/28/2018
6/29/2018
7/12/2018
7/16/2018
2/27/2019
2/27/2019
3/15/2019
4/12/2019
5/1/2019
6/3/2019

6/18/2019

7/19/2019
8/8/2019
8/9/2019
8/15/2019

LANL emails NMED agreeing to conduct a quality assurance review and requests to
develop an agreed-upon process for determining appropriate designated uses for
Ancho Canyon, Water Canyon and DP Canyon. LANL also states they are unable to
commit to 2018 field work due to their existing workload.
LANL emails NMED requesting a discussion on the proposed path forward and
declining to participate or support any field work until this is finalized.
NMED and Amigos Bravos discuss potential field work for 2018.
NMED emails LANL and Amigos Bravos postponing HP field work due to exceptional
drought.
All parties meet to review the HP surveys for quality assurance.
Amigos Bravos emails NMED and LANL announcing their availability for field work for
Fall 2018.
LANL emails NMED denying the potential for conducting field work due to new
management.
NMED emails LANL requesting dates when field work can recommence.
LANL emails NMED requesting to revisit the topic of field work in January 2019.
NMED emails LANL concurring with LANL's proposal to postpone field work for Fall
2018 and coordinating in early 2019.
LANL emails NMED and Amigos Bravos providing notification that LANL would not
commit to field work in 2018 due to new management and other priority work.
NMED emails Amigos Bravos and LANL requesting availability for conducting field
work between late May and mid-July 2019.
Amigos Bravos responds to NMED and LANL providing their availability for field work
in 2019.
NMED emails LANL and Amigos Bravos asking for availability to conduct field work in
June 2019.
NMED emails LANL and Amigos Bravos following up on availability for field work.
LANL meets with NMED. LANL asserts that their obligations under the Joint Stipulation
have been fulfilled.
NMED sends a letter to LANL and Amigos Bravos requesting clarification in writing
regarding progress on actions in the Joint Stipulation and collaboration to complete
field work in 2019.
LANL sends letter to NMED and Amigos Bravos notifying the parties that LANL will
conduct the field work independently. LANL presents the option for adopting a new
section for intermittent waters in LANL and removal of the combined
ephemeral/intermittent section.
NMED sends a response to LANL and Amigos Bravos requesting participation and a
tentative survey schedule for waterbodies that the Department will propose
amendments regarding.
NMED participates in Level 1 Hydrology Protocol surveys with LANL in Arroyo de la
Delfe and Pajarito Canyon.
NMED participates in Level 1 Hydrology Protocol surveys with LANL in Ancho Canyon
and Los Alamos Canyon.
LANL emails NMED requesting an extension of field work into spring/summer 2020.
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8/16/2019
8/16/2019
8/20/2019
8/20/2019
8/23/2019
8/29/2019
8/30/2019
9/5/2019
9/12/2019
9/13/2019
10/3/2019
10/8/2019
10/9/2019
10/17/2019
10/30/2019
10/30/2019

11/18/2019

1/30/2020
2/20/2020
2/27/2020

NMED emails LANL declining the extension of field work to 2020 due to deadlines for
the Triennial Review.
NMED participates in Level 1 Hydrology Protocol surveys with LANL in Arroyo de la
Delfe and Pajarito Canyon.
LANL emails NMED requesting the status of the draft Existing Use Analysis ("EUA")
work plan.
NMED emails LANL and responds that the draft EUA work plan is undergoing internal
review.
NMED participates in Level 1 Hydrology Protocol surveys with LANL in Canon de Valle
and Water Canyon.
NMED participates in Level 1 Hydrology Protocol surveys with LANL in Canon de Valle,
Fish Ladder Canyon and S-Site Canyon/Martin Spring.
NMED participates in Level 1 Hydrology Protocol surveys with LANL in Fence Canyon
and Portrillo Canyon.
NMED participates in Level 1 Hydrology Protocol surveys with LANL in Effluent
Canyon, Mortandad Canyon and Ten Site Canyon.
NMED participates in Level 1 Hydrology Protocol surveys with LANL in Twomile
Canyon.
NMED participates in Level 1 Hydrology Protocol surveys with LANL in Ancho Canyon
above N. Fork Ancho Canyon.
NMED participates in Level 1 Hydrology Protocol surveys with LANL in DP Canyon and
Los Alamos Canyon.
NMED emails LANL requesting the schedule for Hydrology Protocol work for October
10 and 11, 2019.
LANL emails NMED stating field work is postponed for the week.
NMED participates in Level 1 Hydrology Protocol surveys with LANL in Fence Canyon,
Los Alamos Canyon, S-Site Canyon and Water Canyon.
LANL emails NMED requesting a timeline for the Triennial Review so LANL could write
a task order to conduct additional Segment 128 water HP work for the next Triennial
Review
NMED emails LANL in response asking if LANL would like to be on the stakeholder list.
NMED provides the process for conducting a UAA based on HPs and informs LANL
that there is not restriction for a petition outside the Triennial Review. NMED advises
LANL to consult with NMED on the proposed work.
NMED emails Amigos Bravos providing an update of the 2019 field work NMED
conducted with LANL. NMED also notifies Amigos Bravos that NMED plans to
schedule a meeting in January 2020 to discuss findings and preparation of a
demonstration.
LANL emails NMED providing Level 1 Hydrology Protocol surveys from 2019.
LANL transmits a map with Hydrology Protocol locations to NMED.
NMED sends a meeting invite for March 17, 2020, to Amigos Bravos and LANL to
collaboratively go over the data and results and discuss the next steps necessary to
determine the appropriate levels of water quality protections.
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3/9/2020
3/10/2020
3/12/2020
3/31/2020
4/8/2020
4/8/2020

5/6/2020

6/1/2020
7/8/2020

8/12/2020

8/19/2020
9/9/2020

9/18/2020
9/18/2020

NMED emails Amigos Bravos and LANL notifying parties the meeting scheduled for
March 17th needs to be rescheduled due to scheduling conflicts and technology needs.
LANL emails NMED rescheduling the meeting to April 8, 2020.
NMED emails LANL and Amigos Bravos postponing the meeting due to the Statewide
Health Emergency.
NMED emails LANL requesting access to the HP survey map through teleconferencing.
LANL emails NMED providing Level 2 Hydrology Protocol surveys.
Regular check-in meeting between NMED and LANL on various standards actions.
Discussion on the progress for work associated with the Joint Stipulation focuses on
scheduling a meeting with Amigos Bravos to discuss 2019 field season surveys.
Regular check-in meeting between NMED and LANL on various standards actions.
Discussion focuses on the progress for work associated with the Joint Stipulation and
the development of a demonstration work plan, including data required, to support
NMED’s petition to amend a designated use at the upcoming Triennial Review.
LANL determines Level 1 Hydrology Protocol surveys warrant additional information
for 12 sites.
Regular check-in meeting between NMED and LANL on various standards actions.
Discussion on the progress for work associated with the Joint Stipulation focuses on
how NMED will discuss amendments with stakeholders. NMED recognizes there is no
consensus yet, but based on the restrictive timelines for rulemaking, NMED hopes to
achieve consensus, as required, after filing for the upcoming Triennial. NMED states
it is developing a work plan to evaluate the available data and determine data
useability a demonstration to support appropriate designated uses. NMED states it is
unsure of what the end product will look like.
Regular check-in meeting between NMED and LANL on various standards actions.
Discussion on the progress for work associated with the Joint Stipulation focuses on
the findings in the work plan currently undergoing internal review. NMED states that
the primary source of evidence was the HP surveys but that there was also
supplemental data that NMED was evaluating. LANL states that they were alright with
the approach.
NMED files Petition for Hearing with the WQCC with proposed revisions with potential
amendments to LANL waters, in accordance with the 2015 Joint Stipulation.
Regular check-in meeting between NMED and LANL on various standards actions.
Discussion focuses on what data needed for the demonstration and how NMED will
pursue the proposed amendments. NMED says it will likely base the demonstration
on existing use, which would be appropriate pursuant to 40 CFR 131.10(i). LANL
concurs that we should move forward on this approach and try to work out a plan for
other waters that do not have sufficient evidence to bring forward at this time.
NMED coordinates discussion with LANL and Amigos Bravos regarding results of
surveys and the process to come up with consensus for the amendments.
NMED coordinates a meeting to discuss progress and next steps to fulfilling
obligations under the Joint Stipulation and potential designated use amendments.
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NMED notifies LANL and Amigos Bravos of the work plan to evaluate designated uses
for waters within LANL.
9/18/2020
9/24/2020
9/24/2020
10/7/2020
10/7/2020
10/7/2020

10/12/2020
10/13/2020
10/15/2020
10/15/2020
10/15/2020
10/27/2020
10/27/2020
10/27/2020
10/27/2020
10/27/2020
10/30/2020
11/6/2020
11/19/2020
11/19/2020
11/19/2020
11/19/2020

11/23/2020

Amigos Bravos emails NMED and LANL with a response of availability for a discussion.
NMED emails LANL and Amigos Bravos scheduling a discussion for October 15, 2020.
LANL emails NMED requesting other individuals, including legal counsel be included
on the list of invitees.
NMED emails Amigos Bravos requesting availability in the event the meeting needs
to be rescheduled.
Amigos Bravos emails NMED and responds with availability for discussion.
Regular check-in meeting between NMED and LANL on various standards actions.
Discussion on the progress for work associated with the Joint Stipulation focused on
scheduling a discussion on the draft EUA work plan.
LANL emails NMED and requests rescheduling of the discussion.
NMED sends an email to LANL and Amigos Bravos requesting availability to
reschedule the meeting.
NMED schedules a meeting for October 28, 2020, to discuss how waters that have
consensus can be petitioned for amendment.
LANL emails NMED requesting the draft EUA work plan by the next business day.
NMED emails LANL stating that the draft EUA work plan is not ready, but NMED would
send it before the scheduled discussion.
NMED emails the draft EUA work plan to LANL and Amigos Bravos.
LANL emails NMED and Amigos Bravos requesting to reschedule the discussion.
NMED offers to reschedule the discussion based on the short time to review the EUA.
LANL requests that NMED reschedule the meeting.
NMED requests the availability of parties to reschedule the discussion.
NMED provides an additional date for rescheduling, based on LANL's unavailability.
NMED reschedules the meeting for November 19, 2020.
All parties meet to discuss draft EUA work plan and the path forward.
LANL provides NMED with comments on the draft EUA work plan.
NMED emails LANL and Amigos Bravos to schedule a follow up discussion and
requests comments on the EUA work plan by December 4, 2020.
Amigos Bravos calls NMED to discuss a question regarding the EUA work plan. NMED
also notifies Amigos Bravos of an extension to the public comment period for the
Triennial Review.
LANL calls NMED requesting more time to review the work plan and consider
potential agreement. LANL feels that there are additional waters to consider where
NMED did not participate in HP surveys. LANL also requests that NMED copy LANL on
any data provided to Amigos Bravos. LANL confirms they did not provide any of the
data sets to Amigos Bravos. LANL is also uncertain how an existing use determination
is related to the Joint Stipulation.
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12/3/2020

12/7/2020
12/8/2020
12/8/2020
12/9/2020
12/9/2020
12/10/2020
12/14/2020
12/15/2020

12/15/2020
12/15/2020
12/16/2020
12/17/2020
1/6/2021
1/6/2021
1/11/2021
1/12/2021

Regular check-in meeting between NMED and LANL on various standards actions.
Discussion on the progress for work associated with the Joint Stipulation focuses on
the draft work plan and the need for LANL to provide their proposed designated uses
and tributaries before the discussion scheduled for December 16, 2020. NMED
explains that, although there may be consensus among the parties, NMED needs a
demonstration to support a standards amendment. NMED explains that EUA is not
something novel but is just the demonstration and data that support the amendment.
NMED also explains that, although there may be more data available, the Department
is the petitioner and the work plan discusses the data the Department can defend.
NMED states that if other data are available and LANL wishes to defend it, the
Department supports LANL presenting the information at the Triennial Review.
Amigos Bravos provides comments to NMED on draft EUA work plan.
NMED emails Amigos Bravos requesting a determination on appropriate designated
uses for each of the waterbodies.
Amigos Bravos called NMED to discuss the EUA and potential support for NMED's
approach.
NMED emails LANL requesting comments and designated uses for next week’s
meeting with time for everyone to review.
LANL emails NMED with a response stating they will provide comments in next few
days.
Amigos Bravos emails NMED with a response supporting the designated uses for LANL
waters as proposed.
LANL emails NMED with comments on draft EUA work plan. LANL does not copy
Amigos Bravos on the correspondence.
Amigos Bravos emails NMED clarifying that in accordance with EPA, establishing an
existing use needs to either demonstrate the use is supported or water quality for the
use is supported, but not both.
LANL emails NMED with the areas of potential agreement.
LANL called NMED to discuss logistics and the areas LANL is prepared to discuss at the
December 16, 2020, meeting.
All parties meet to discuss the technical aspects of the draft EUA work plan and path
forward.
Amigos Bravos emails NMED stating they are not in full agreement that Twomile
Canyon is intermittent, given one of the surveys demonstrated perennial hydrology.
LANL provides NMED comments on the Triennial Review Petition as distributed to the
public on November 1, 2020.
Amigos Bravos provides NMED with comments on the Triennial Review petition as
distributed to the public on November 1, 2020.
NMED requests the map and legend presented by LANL at the December 16, 2020,
meeting and LANL's delineations of waters they support.
LANL notifies NMED via email that there is a delay in getting information transmitted
to NMED.
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1/13/2021
1/13/2021

2/8/2021
2/10/2021

2/10/2021

2/19/2021

2/19/2021
2/22/2021

2/24/2021
3/1/2021

LANL provides a map of potentially agreed-upon tributaries based on the discussion
from December 16, 2020.
Regular check-in meeting between NMED and LANL on various standards actions.
Discussion on the progress for work associated with the Joint Stipulation focuses on
several topics. LANL provides NMED with the map used at the December 16, 2020,
meeting. NMED asks for revisions to include references to landmarks such as canyons
or roads. NMED states it has received and is working through the comments on the
draft EUA work plan, as provided by LANL and Amigos Bravos, and will be amending
the work plan, as appropriate. NMED notes that although there are other standards
needs for LANL waters, NMED is focusing on completing the obligations under the
Joint Stipulation first. NMED explains that 20.6.4.128 NMAC does not describe the
unclassified perennial waters identified during the HP surveys. NMED also requests a
revised map depicting reference points and an index.
LANL provides NMED with a revised map, based on the conversation on January 13,
2021.
NMED notifies LANL in a meeting that NMED will limit the petition for amendments
to 20.6.4.140 NMAC based on consensus attained between the parties in December
2020.
Regular check-in meeting between NMED and LANL on various standards actions.
Discussion on the progress for work associated with the Joint Stipulation focuses on
several topics. NMED notifies LANL that the EUA work plan was still in draft. Based
on the very restrictive timelines associated with the Triennial Review, NMED will
develop the EUA without further input from the parties. NMED drafted the work plan
to facilitate the discussion and move towards the development of the demonstration.
NMED notifies LANL that the focus is limited in scope to only those waters that all
three parties came to consensus on in December 2020, but agrees there is still work
needed on other tributaries within LANL. LANL does not concur that the unclassified
perennials are protected under 20.6.4.99 NMAC but are considered classified in
20.6.4.128 NMAC and wanted these perennial waters to be amended to have
designated uses equivalent to other perennial waters in LANL, in 20.6.4.126 NMAC.
NMED notes that due to resources and time constraints under the 2015 Joint
Stipulation, NMED placed its focus on amending the agreed-upon non-perennial
tributaries. NMED discusses a plan to analyze the other waters within LANL in a
phased approach to ensure the appropriate designated uses.
NMED emails LANL and Amigos Bravos providing the amended language to NMAC
defining the scope of proposed amendments. NMED also requests concurrence from
the parties to proceed with the demonstration, as prescribed in the 2015 Joint
Stipulation.
Amigos Bravos emails NMED stating they are not in support of replacement of prior
language with one with such a limited scope.
NMED emails Amigos Bravos in response, clarifying that although this action is limited
due to the Joint Stipulation, it is the opinion of the Department that additional
analyses are warranted for other waters (perennial and non-perennial).
Amigos Bravos schedules a discussion regarding the limited proposed amendment.
LANL emails NMED requesting an extension to respond.
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3/1/2021
3/1/2021

3/3/2021

3/3/2021
3/3/2021
3/12/2021
4/14/2021

5/3/2021
5/12/2021

6/9/2021

NMED emails LANL, granting their requested extension to respond.
NMED meets with Amigos Bravos and clarifies that the proposed waters are limited
to those to which all the parties concur and expains why this is different from the
original proposal. Amigos Bravos expresses support for the initially proposed
language to classify all non-perennial waters with designated uses with more
stringent criteria. NMED reiterates that the limited scope of work for this
demonstration is not indicative of NMED's opinion and that additional analysis is
warranted to determine the appropriate designated uses for other LANL waters.
NMED presented a plan for addressing other waters within LANL that still warrant
analysis.
Amigos Bravos sends an email to NMED and LANL concurring with the designated uses
for Effluent Canyon, Upper S-Site Canyon and portions of Twomile Canyon, but
clarifies that there is need for more determinations for LANL waters.
Amigos Bravos requests clarification on how NMED determines unclassified perennial
waters.
LANL sends a written response to NMED's draft language for amendments to
20.6.4.126, 20.6.4.128 and 20.6.4.140 NMAC.
NMED files an amended petition with the WQCC reflecting the consensus reached by
the parties for LANL waters pursuant to the 2015 Joint Stipulation.
Regular check-in meeting between NMED and LANL on various standards actions.
Discussion on the progress for work associated with the Joint Stipulation focuses on
several topics. NMED notifies LANL that a draft the EUA is undergoing internal review
but that it may or may not be completed prior to the filing date for the Triennial
Review. NMED advised it is prepared to distribute to the parties if it could complete
the document prior to filing. NMED clarified it restricted the EUA to the three reaches
agreed upon by the parties and that the aquatic life use was found to be at least
marginal warmwater and the recreational was at least secondary contact.
NMED filed their Notice of Intent to Present Technical Testimony ("NOI") for WQCC
20-51R with amended language to 20.6.4 NMAC.
Regular check-in meeting between NMED and LANL on various standards actions.
Discussion on the progress for work associated with the Joint Stipulation focused on
NMED's update regarding the completion of the EUA filed with the Commission.
NMED met with LANL, per their request, to discuss potential areas of agreement for
proposed amendments regarding LANL waters.
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From:
To:
Cc:
Subject:
Date:
Attachments:

Gallegos, Robert M
Lemon, Shelly, NMENV; Barrios, Kristopher, NMENV; Fullam, Jennifer, NMENV
Armijo, Karen (CONTR) (Karen.Armijo@nnsa.doe.gov); Saladen, Michael Thomas; Iacona, Brian M
[EXT] EPC-DO-20-031 Transmittal of Hydrology Protocol Documents and Supporting Information
Thursday, January 30, 2020 3:54:00 PM
EPC-DO-20-031 Hydrology Protocol Documents and Supporting Information.pdf

All,
Please see enclosed. The attachments will follow from LANLs Transfer File System. Please let me
know if you have any problems downloading the information. The transfer will come in two
separate transmissions.
Thank you,
rg
Robert Gallegos (rgallegos@lanl.gov)
Los Alamos National Laboratory
Post Office Box 1663 MS K490 - 87545
EPC–CP Water Quality – Permitting and Compliance
505.665.0450  
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From:
To:
Cc:
Subject:
Date:
Attachments:

Gallegos, Robert M
Lemon, Shelly, NMENV; Barrios, Kristopher, NMENV; Fullam, Jennifer, NMENV
Saladen, Michael Thomas; Martinez, Joline Denys; Armijo, Karen (CONTR) (Karen.Armijo@nnsa.doe.gov);
Iacona, Brian M; Lemke, Terrill
[EXT] EPC-DO-20-113 Hydrology Protocol Documents - Stipulated Agreement
Wednesday, April 8, 2020 1:22:28 PM
EPC-DO-20-113 Hydrology Protocol Documents - Stipulated Agreement April 2020 (1).pdf

Shelly,
Attached is the transmittal letter for the final distribution of Hydrology Protocol documents (EPCDO-20-113) to NMED.
The following documents will be placed on LANL’s File Transfer Site. Shortly you will receive an email
message indicating their availability.
•
•
•
•

Level 2 Field Sheets and Photographs – 30 Sites
Macroinvertebrate Metrics from Level 2 Sites – 14 Sites
Surface Flow Hydrographs w/index
Alluvial Well Hydrographs w/index

The transfer will come in three separate transmissions.
Please let me know if you have trouble accessing the documents or have any questions.
Thanks,
rg
Robert Gallegos (rgallegos@lanl.gov)
Los Alamos National Laboratory
Post Office Box 1663 MS K490 - 87545
EPC–CP Water Quality – Permitting and Compliance
505.665.0450
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Los Alamos
NATIONAL LABORATORY
EST. 1943 - - -

Environmental Protection & Compliance Division
Los Alamos National Laboratory
PO Box 1663, K490
Los Alamos, NM 87545
505-667-0666

EPC-DO: 20-113
LAUR: 20-22724

Symbol:

Date:

APR O8 2020

Ms. Shelly Lemon
Bureau Chief
Surface Water Quality Bureau
New Mexico Environment Department
P.O. Box 5469
Santa Fe, NM 87502

SUBJECT:

Level 2 Hydrology Protocol Documents and Supporting Information

Dear Ms. Lemon:
The attached. Level 2 Hydrology Protocol (HP) documents represent the second installment from
the summer-fall 2019 field work in Segment 20.6.4 128 NMAC waters at Los Alamos National
Laboratory. On January 30, 2020 Triad/DOE-NNSA submitted. the first installment.
The following HP documents and supplemental information are attached:
•
•
•
•

Level 2 Field Sheets and Photographs - 30 Sites
Macroinvertebrate Metrics from Level 2 Sites - 14 Sites
Surface Flow Hydrographs
Alluvial Well Hydrographs

The completion of the HPs advance the work elements identified in the October 9, 2015
Stipulated Agreement between NMED, DOE-NNSA, Amigos Bravos and Triad.

An Equal Opportunity Employer I Managed by Triad National Security, LLC tor the US Department of Energy's NNSA
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APR O8 2020

Ms. Shelly Lemon
EPC-DO: 20-113

Page2

Please contact Robert Gallegos at (505) 665-0450 or by email at rgallegos@lanl.gov if you have
questions regarding this information.

9'~£~.(e,):L~tr,,/J,
Taunia S. Van V alkenburg
Group Leader
Compliance Programs
Triad National Security, LLC

TVV/MTS/RMG:jdm

Attachment(s): Attachment 1 Level 2 Hydrology Determination Field Sheets and Site Photographs
Attachment 2 Surface Gage Hydrographs
Attachment 3 Alluvial Well Hydrographs
Attachment 4 Macroinvertebrate Metric Information

Copy: Jennifer Fullam, NMED/SWQB, Jcnnifcr.rullam@.stale.nm.us
Kristopher Barrios, NMED/SWQB, Kristopher.Barrios@state.nm.us
Karen E. Armijo, LASO-MA-LS, karcn.armijo([v,nnsa.doe.gov
Michael W. Hazen, Triad, ALDESHQSS, mhazcn(fvlanl.gov
William R. Mairson, Traid, ALDESHQSS, wrmairson({1,lanl.gov
Enrique Torres, Triad, EWP, etorrcs(@.Janl.gov
Jennifer E. Payne, Triad, EPC-DO, jpavnc(@.lanl.gov
Taunia S. Van Valkenburg, Triad, EPC-CP, tauniav@,lanl.gov
Michael T. Saladen, Triad, EPC-CP, saladen(cv,lanl.gov
Robert M. Gallegos, Triad, EPC-CP, rgallc!!o ra>tanl.gov
Adesh-rccords(aJ,lanl. gov
epccorrespondence1(li,lanl.go,,
epccatlti),lanl .gov

An Equal Opportunity Employer/ Managed by Triad National Security, LLC for the US Department of Energy's NNSA
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19
20
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44
45
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[shall not exceed] 20°C (68°F) or less [ , and turbidity shall not exceed l0 NTU]. The usespecific numeric [standards] criteria set forth in 20.6.4.900 NMAC are applicable to the
designated uses listed above in Subsection A of this section.
(2) [The monthly geometric mean of fecal coliform bacteria shall not
exceed 100/100 mL; no single sample shall exceed 200/100 mL] The monthly geometric
mean of E. coli bacteria 126/100 mL or less; single sample 235/100 mL or less (see
Subsection B of 20.6.4.13 NMAC).
20.6.4.121a RIO GRANDE BASIN –Perennial Portions of Cañon deValle from
Los Alamos National Laboratory (LANL) stream gage E256 upstream to Burning
Ground spring, Sandia canyon from Sigma canyon upstream to LANL NPDES
outfall 001, Pajarito canyon from Arroyo de La Delfe upstream into Starmers gulch
and Starmers spring, and Water canyon from Area-A canyon upstream to State
Route 501.
A.
Designated Uses: coldwater aquatic life, livestock watering, wildlife
habitat, and secondary contact.
B.
Criteria:
(1) In any single sample: pH within the range of 6.6 to 8.8, and temperature
20°C (68°F) or less. The use-specific numeric criteria set forth in 20.6.4.900 NMAC are
applicable to the designated uses listed above in Subsection A of this section.
(2) The monthly geometric mean of E. coli bacteria 2507/100 mL or less;
single sample 2507/100 mL or less (see Subsection B of 20.6.4.13 NMAC).
NMED proposes to add a new segment to classify waters based upon an intensive study by the
U.S. Fish and Wildlife Service. Exhibit 23. As previously discussed aquatic life, wildlife habitat
and recreation (primary or secondary contact) are CWA Section 101(a)(2) goal uses that must
be included in water quality standards unless a use attainability analysis supports not including
them. As proposed by NMED, the coldwater aquatic life use is appropriate because it is
consistent with the aquatic life use in adjacent Segment 121, which includes tributaries of the Rio
Grande in Bandelier National Monument (where high quality coldwater is a designated use),
and is supported by the conclusions of the U.S. Fish and Wildlife Service report. Livestock
watering is also an appropriate use because it has historically been presumed to be a use for all
unclassified surface waters of the state. Although a proposal from LANL does not include
livestock watering as a designated use, publications of LANL acknowledge the presence of
livestock on or adjacent to the LANL property including horseback riding (Exhibit 37a at page
16), cattle grazing in lower Los Alamos Canyon (Exhibit 37a at page 18), free-range chickens
and dairy goats at the Los Alamos townsite and Pueblo of San Ildefonso (Exhibit 37b at page
225), and cattle grazing at the boundaries of LANL on the Pueblo of San Ildefonso (Exhibit 37b
at page 228). NMED proposes inclusion of livestock watering as a designated use based upon
the apparent existing use of livestock watering as defined under the CWA, and for protection of
downstream livestock watering uses. Secondary contact use is proposed because full-body
contact in these small streams is unlikely and if it does occur the proposed criteria offer a level
of protection for that infrequent use. The proposed criteria are the criteria generally associated
with the proposed uses.
Other petitioners’ proposals:
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LANL proposes:
20.6.4.121a RIO GRANDE BASIN – Perennial portions of Cañon de Valle from Los
Alamos National Laboratory (LANL) stream gage E256 upstream to Burning Ground
Spring, Sandia Canyon from Sigma Canyon upstream to LANL NPDES Outfall 001,
Pajarito Canyon from Arroyo de La Delfe upstream into Starmers Gulch and Starmers
Spring, and Water Canyon from Area-A Canyon upstream to State Route 501.
A. Designated Uses: limited aquatic life, wildlife habitat, and secondary contact.
B. Criteria:
(1) The use-specific numeric criteria set forth in 20.6.4.900.G2, 20.6.4.900.L,
and 20.6.4.900.L2 NMAC and the acute and chronic criteria for aquatic life in
20.6.4.900.J and 20.6.4.900.M NMAC are applicable to the designated uses listed above
in Subsection A of this section. The total ammonia criteria set forth in sections
20.6.4.900.N (Salmonids Absent) and 20.6.4.900.O2 NMAC are applicable to this use.
(2) The monthly geometric mean of E. coli bacteria 548/100 mL or less;
single sample 2507/100 mL or less (see Subsection B of 20.6.4.13 NMAC).
(3) For Pajarito Canyon, Starmers Gulch, and Water Canyon: pH within
the range of 6.6 to 8.8, temperature 22˚ C (71.6˚ F) or less, dissolved oxygen 5 mg/L or
more.
(4) For Canon de Valle and Sandia Canyon: pH within the range of 6.6 to
9.0, temperature 30˚ C (86˚ F) or less, dissolved oxygen 4 mg/L or more, 24-hour
average dissolved oxygen 5 mg/L or more.
NMED appreciates LANL’s concern that classification of all the surface waters of the state on
the laboratory property would eliminate questions regarding the uses and criteria that apply to
those waters. The uses and criteria proposed by LANL for site-specific application depart from
the norms for other waters in the state. Although NMED supports adoption of site-specific uses
and criteria when warranted, data supporting these should be substantial and clearly
demonstrate a unique situation warranting segment-specific criteria that address attainable as
well as existing uses as those terms are defined for purposes of the CWA and the standards.
20.6.4.121b RIO GRANDE BASIN – Perennial portions of Los Alamos Canyon upstream
from Los Alamos Reservoir and Los Alamos Reservoir.
A.
Designated Uses: coldwater aquatic life, livestock watering, wildlife
habitat, irrigation, secondary contact, and primary contact.
B.
Criteria:
(1) In any single sample: pH within the range of 6.6 to 8.8, and temperature
20°C (68°F) or less. The use-specific numeric criteria set forth in 20.6.4.900 NMAC are
applicable to the designated uses listed above in Subsection A of this section.
(2) The monthly geometric mean of E. coli bacteria 126/100 mL or less;
single sample 410/100 mL or less (see Subsection B of 20.6.4.13 NMAC).
NMED proposes a new segment to classify waters based upon a study by the U.S. Fish and
Wildlife Service. Exhibit 23. As previously discussed aquatic life, wildlife habitat and recreation
(primary or secondary contact) are CWA Section 101(a)(2) goal uses that must be included in
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water quality standards unless a use attainability analysis supports not including them. As
proposed by NMED, the coldwater aquatic life use is appropriate because it is consistent with
the aquatic life use in adjacent Segment 121, which includes tributaries of the Rio Grande in
Bandelier National Monument (where high quality coldwater is a designated use), and is
supported by the conclusions of the U.S. Fish and Wildlife Service report. Livestock watering is
also an appropriate use because it has historically been presumed to be a use for all unclassified
surface waters of the state. Primary contact use is proposed because swimming at Los Alamos
Reservoir is noted as an existing use. The proposed criteria are the criteria generally associated
with the proposed uses.
Other petitioners’ proposals:
LANL proposal is substantially similar but retains the “fishery” use. NMED proposes to use
"aquatic life" instead of "fishery", and there is no reason to differ in this segment.
20.6.4.121c RIO GRANDE BASIN – Ephemeral and intermittent portions of water
courses within lands managed by US Department of Energy (DOE) within Los Alamos
National Laboratory, including but not limited to, Mortandad Canyon, Cañon del Buey,
Ancho Canyon, Chaquehui Canyon, Indio Canyon, Fence Canyon, Potrillo Canyon, and
portions of Cañon de Valle, Los Alamos Canyon, Sandia Canyon, Pajarito Canyon, and
Water Canyon not specifically identified in 20.6.4.121a. (Surface waters within lands
scheduled for transfer from DOE to tribal, state or local authorities are specifically
excluded.
A.
Designated Uses: livestock watering, wildlife habitat, limited aquatic life,
and secondary contact.
B.
Criteria:
(1) The use-specific criteria in 20.6.4.900 NMAC, except the chronic
criteria for aquatic life are applicable for the designated uses listed in Subsection A of
this section.
(2) The monthly geometric mean of E. coli bacteria 548/100 mL or less;
single sample 2507/100 mL or less (see Subsection B of 20.6.4.13 NMAC).:
NMED proposes a new segment to classify waters based on a study by the U.S. Fish and Wildlife
Service. Exhibit 23. The segment is identical to LANL's original proposal. Criteria and uses
proposed are those included in the proposal for all other ephemeral and intermittent surface
waters in Section 20.6.4.98. Livestock watering is an appropriate use because it has historically
been presumed to be a use for all surface waters of the state. See also the discussion
accompanying NMED’s proposal for Section 20.6.4.121a.
Other petitioners’ proposals:
LANL proposes substantially similar language except that LANL does not proposed to include
livestock watering as a designated use, and has amended its proposal to add “The acute total
ammonia criteria set forth in section 20.6.4.900.N (Salmonids Absent) are applicable to this
use” to Paragraph B(1). NMED appreciates LANL’s concern that classification of all the
surface waters of the state on the laboratory property would eliminate questions regarding the
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uses and criteria that apply to those waters. Although NMED supports adoption of site-specific
uses and criteria when warranted, data supporting these should be substantial and clearly
demonstrate a unique situation warranting segment-specific criteria that address attainable as
well as existing uses as those terms are defined for purposes of the CWA and the standards.
20.6.4.122
RIO GRANDE BASIN - The main stem of the Rio Grande from [Taos
Junction bridge] Rio Pueblo de Taos upstream to the New Mexico-Colorado line,
the Red river from its mouth on the Rio Grande upstream to the mouth of Placer
creek, and the Rio Pueblo de Taos from its mouth on the Rio Grande upstream to
the mouth of the Rio Grande del Rancho.
A.
Designated Uses: coldwater [fishery] aquatic life, fish culture, irrigation,
livestock watering, wildlife habitat, and primary contact.
B.
[Standards]Criteria:
(1) In any single sample: pH [shall be] within the range of 6.6 to 8.8, and
temperature [shall not exceed] 20°C (68°F) or less [ , and turbidity shall not exceed 50
NTU]. The use-specific numeric [standards] criteria set forth in 20.6.4.900 NMAC are
applicable to the designated uses listed above in Subsection A of this section.
(2) [The monthly geometric mean of fecal coliform bacteria shall not
exceed 100/100 mL; no single sample shall exceed 200/100 mL] The monthly geometric
mean of E. coli bacteria 126/100 mL or less; single sample 235/100 mL or less (see
Subsection B of 20.6.4.13 NMAC).
NMED proposes to change "Rio Pueblo de Taos" to “Taos Junction bridge” to use a hydrologic
rather than a cultural feature. Exhibit 38h. Division points between segments that use cultural
features were generally designated based upon convenience of identification rather than an
actual change in stream conditions. The use of highway crossings, although convenient, can
cause ambiguity when highways are rerouted or renumbered. The confluence of Rio Pueblo de
Taos lies approximately a quarter mile upstream from the bridge, and is considered a de minimis
change.
Other petitioners’ proposals:
Amigos Bravos proposes a new segment for the Red River from the fish hatchery to the mouth of
Placer Creek. The WQCC This reach move this reach from Segment 123 to Segment 122 during
the 1990 Triennial Review. EPA approved the change. To the extent that Amigos Bravos
challenges the WQCC or EPA's decision in 1990 because no UAA was performed at the time,
those challenges are untimely. Moreover, the change was based on an intensive survey, which at
the time probably would have been considered the functional equivalent of a UAA.
On the merits, NMED is concerned about several deficiencies in Amigos Bravos' proposal.
First, Amigos Bravos omits the designated use of wildlife habitat. Presumably this omission is
an oversight, but NMED cannot support a new segment that does not include this use. Second,
Amigos Bravos proposes to designate the segment as “high quality coldwater aquatic life” but
there is no evidence to suggest that aquatic uses in this segment differ from the directly adjoining
Segment 122. Amigos Bravos does not propose any substantive change to the segment-specific
criteria currently applicable to this reach. Moreover, the only criterion that would be added by
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3-101.

STANDARDS 1 APPLICABLE TO ATTAINABLE OR DESIGNATED USES UNLESS
OTHERWISE SPECIFIED IN PART 2.

A. Coldwater Fishery: Un-ionized ammonia (as N} shall not exceed
0.03 mg/1, dissolved oxygen shall be greater than 6.0 mg/1, temperature
shall be less than 20 C (68 F}, total chlorine residual shall not exceed
0.004 mg/1, and pH shall be within the range of 6.6 to 8.8. The acute and
chronic standards set out in Section 3-101.J are applicable to this use.
B. Domestic Water Supply: Waters designated for use as domestic
water supplies shall not contain substances in concentrations that create a
lifetime cancer risk of more than one cancer per 100,000 exposed persons.
The following numeric standards shall not be exceeded:
0.05 mg/1
1.
mg/1
0.010 mg/1
0.05 mg/1
0.05 mg/1
0.002 mg/1
10.
mg/1
0.05 mg/1
0.05 mg/1
0.2 mg/1
5.0 mg/1
30.0 pCi/l

Dissolved arsenic
Dissolved barium
Dissolved cadmium
Dissolved chromium
Dissolved lead
Total mercury
Dissolved nitrate (as N}
Dissolved selenium
Dissolved silver
Dissolved cyanide
Dissolved uranium
Radium-226 + radium-228

C. High Quality Coldwater Fishery: Dissolved oxygen shall be
greater than 6.0 mg/1 or 85% of saturation, whichever is greater;
temperature shall be less than 20 C (68 F}; pH shall be within the range of
6.6 to 8.8; un-ionized ammonia (as N) shall not exceed 0.02 mg/1; total
chlorine residual shall not xceed 0.004 mg/1; total phosphorus (as P)
shall be less ~han 0.1 mg/1; total inorganic nitrogen (as N) shall be less
than 1.0 mg/1; total organic carbon shall be less than 7 mg/1; turbidity
shall be less than 10 NTU (25 NTU in certain reaches where natural
background prevents attainment of lower turbidity); and conductivity (at 25
C) shall be less than a limit varying between 300 umhos/cm and 1,500
umhos/cm depending on the natural background in particular stream reaches
(the intent of this standard is to prevent excessive increases in dissolved
solids which would result in changes in stream community structure). The
acute and chronic standards set out in Section 3-101.J are applicable to
this use.

2

D. Irrigation (or Irrigation Storage): The monthly logarithmic
mean of fecal coliform bacteria shall not exceed 1,000/100 ml; no single
sample shall exceed 2,000/100 ml. The following numeric standards shall
not be exceeded:
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199! OCT 11 PM I: 52
Dissolved aluminum
Dissolved arsenic
Dissolved boron
Dissolved cadmium
Dissolved chromium
Dissolved cobalt
Dissolved copper
Dissolved lead
Dissolved selenium
Dissolved selenium
in presence of >500 mg/1 S04
Dissolved vanadium
Dissolved zinc

E. Limited Warmwater
"Warmwater Fishery 11 except on a
may reach a minimum of 4.0 mg/1
The acute and chronic standards
to this use.

5.0
0.10
0.75
0.01
0.10
0.05
0.20
5.0
0.13

mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

0.25 mg/1
0.1 mg/1
2.0 mg/1

Fishery: Standards are the same as for
case by case basis, the dissolved oxygen
or maximum temperatures may exceed 32.2 C.
set out in Section 3-101.J are applicable

F. Marginal Coldwater Fishery: Standards are the same as for
"Coldwater Fishery" except on a case by case basis, the dissolved oxygen
may reach a minimum of 5.0 mg/1 or maximum temperatures may exceed 25 C and
the pH may range from 6.6 to 9.0. The acute and chronic standards set out
in Section 3-101.J are applicable to this use.

G. Primary Contact Recreation: The monthly logarithmic mean of
fecal coliform bacteria shall not exceed 200/100 ml, no single sample shall
exceed 400/100 ml; the open water shall be free of algae in concentrations
which cause nuisance conditions or gastrointestinal or skin disorders; pH
shall be within the range of 6.6 to 8.8; and turbidity shall be less than
25 NTU.
H. Warmwater Fishery: Un-ionized ammonia (as N) shall not
exceed 0.06 mg/1, dissolved oxygen shall be greater than 5 mg/1,
temperature shall be less than 32.2 C (90 F), and pH shall be within the
range of 6.0 to 9.0 and total chlorine residual shall not exceed 0.008
mg/1. The acute and chronic standards set out in Section 3-101.J are
applicable to this use.
~
I.
Fish culture and municipal and industrial water supply and
storage are also designated in particular stream reaches where these uses
are actually being realized. However, no numeric standards apply uniquely
to these uses. Water quality adequate for these uses is ensured by the
general standards and numeric standards for bacterial quality, pH, and
temperature which are established for all stream redches listed in Part 2
of the standards.

J. The following schedule of numeric standards and equations for
the substances listed shall apply to the subcategories of fisheries
identified in Section 3-101:

WQCC 91-1, Amendment 1, November 12, 1991
2
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Chronic Criteria3
Dissolved aluminum
Dissolved beryllium
Total mercury
Dissolved selenium
Dissolved silver
Total cyanide
Total chlordane
Dissolved cadmium 5
Dissolved chromium6
Dissolved copper
Dissolved lead
Dissolved nickel
Dissolved zinc

( 10 ;J)
( 10-J)
( 10-3)
(10-3)
( 10-a)
5.2
( 10-3)
0.0043 ( 10-3)
e(0.7852[In(hardness)]-3.49)
(10-3)
e( 0. 819 [In( hardness )+l. 561)
( 10-3)
e(0.8545[In(hardness)]-l.465)
( 10-3)
87.0

5.3
0.012
5.0
0.12

e( 1. 273 [ln(hardness)] -4. 705)
e( 0. 846 [In( hardness)] +1.1645)
e( O. 84 73 [In( hardness)] +0. 7614)

mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
( lQ-:l ) mg/ 1
(10-3) mg/1
( 10-3) mg/1

Acute Criteria4
Dissolved aluminum
Dissolved beryllium
Total mercury
Dissolved selenium
Dissolved silver
Total cyanide
Total chlordane
Dissolved cadmium
Dissolved chromium6
Dissolved copper
Dissolved lead
Dissolved nickel
Dissolved zinc

750
130
2.4

20.0
e(l.72[In(hardness)]-6.52)

22.0
2.4
e( 1.128 [In( hardness) ]-3. 828)
e(0.819[In(hardness)+3.688)
e(0.9422[In(hardness)]-l.464)
e(l.273[In(hardness}]-l.46}
e( 0. 76 [ln(hardness)] +4, 02
e( O. 84 73 [In( hardness)] +O. 8604)

K.
Livestock and Wildlife Watering:
standards shall not be exceeded:
Dissolved aluminum
Dissolved arsenic
Dissolved boron
Dissolved cadmium
Dissolved chromium6
Dissolved cobalt
Dissolved copper
Dissolved lead
Total mercury
Dissolved selenium
Dissolved vanadium
Dissolved zinc
Radium-226 + radium-228

( 10-3)
( 10-3)
( 10-3)
(10-3)
(10-3)
( 10-3)
( 10-3)
(10-3)
( 10-3)
(10-3)
( 10-3)
(10-3)
( 10-3)

mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

The following numeric
5.0
mg/1
0.02 mg/ 1
5.0
mg/1
0.05 mg/1
1.0
mg/1
1.0
mg/1
0.5
mg/1
0.1
mg/1
0.01 mg/1
0.05 mg/1
0.1
mg/1
25.0
mg/1
30.0 pCi /1

.I
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1For waters with more than a single attainable or designated use the
applicable criteria are those which will protect and sustain the most
sensitive use.
2As the need arises, the State shall determine for specified stream
segments or relevant portions thereof whether the limiting nutrient for the
growth of aquatic plants is nitrogen or phosphorus. Upon such a
determination the waters in question shall be exempt from the standard for
the nutrient found to be not limiting. Until such a determination is made,
standards for both nutrients shall apply. If co-limitation is found, the
waters in question shall be exempt from the total inorganic nitrogen
standard. The State shall make available a list of those waters for which
the limiting nutrient has been determined.
3The chronic criteria shall be applied to the arithmetic mean of four
samples collected on each of four consecutive days. Chronic criteria shall
not be exceeded more than once every three years.
4The acute criteria shall be applied to any single grab sample. Acute
criteria shall not be exceeded.
5For numeric standards dependent on hardness, hardness (as mg Caco ;1)
3
shall be determined as needed from available verifiable data sources
including, but not limited to, the U.S. Environmental Protection Agency's
STORET water quality database.
6The criteria for chromium shall be applied to an analysis which measures
both the trivalent and hexavalent ions.

WQCC 91-1, June 29, 1991
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135

135

21

20. 2/1/01 Letter to Interested Persons

135

22

21. Written Testimony

135

23

22. PowerPoint Presentation

135

24
25
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1

MR. MAGGIORE:

Good afternoon everybody.

2

name is Pete Maggiore.

3

Quality Control Commission.

4

Water Quality Control Commission to act as Hearing

5

Officer at this hearing.

My

I'm the Chairman of the Water
I've been designated by the

6

It's being held to consider proposed amendments

7

to Section -- as I was saying, thank you -- amendments to

8

Sections 10, 11, 12, 113 and 900 of the New Mexico Water

9

Quality Control Commission's Standards for Interstate and

10

Intrastate Surface Waters, 20 NMAC 6.4.

11

Timely notice of this hearing was published in

12

the Albuquerque Journal, the Newsline for the Blind, and

13

the New Mexico Register.

14

The amendments are proposed by the Surface

15

Water Bureau of the Environment Department.

16

amendments would adopt human health and aquatic life

17

criteria for Environmental Protection Agency priority

18

toxic pollutants.

19

The proposed

The Commission may make a decision on the

20

proposed amendments at the conclusion of this hearing,

21

and if the regulations are approved, the regulations will

22

be reformatted for consistency with the New Mexico

23

Administrative Code.

24

The record in this matter includes the petition

25

to amend the regulations and to request this hearing, the

KATHY TOWNSEND COURT REPORTERS (505) 243-5018
110 TWELFTH STREET, NW, ALBUQUERQUE, NM 87102

6

NMED Exhibit 133

7

1

notice of public hearing and evidence of publications,

2

and several notices of intent to provide technical

3

testimony.

4

This hearing will be conducted in accordance

5

with the Commission's Guidelines for Regulation Hearings.

6

Pursuant to Section 401 of these guidelines, I will

7

conduct the hearing so as to provide a reasonable

8

opportunity for all persons to be heard without making

9

the hearing unreasonably lengthy or cumbersome.

10

The Rules of Civil Procedure and the Rules of

11

Evidence do not apply, but I will make whatever orders

12

are necessary to preserve the decorum and to protect the

13

orderly hearing process.

14

All testimony will be given under oath and all

15

persons giving testimony will be subject to cross-

16

examination by any other person in attendance on the

17

subject matter of their testimony and on matters

18

affecting their credibility.

19

examination, if necessary, to avoid harassment,

20

intimidation or repetition.

I may limit cross-

21

This hearing is being transcribed.

22

Transcription services are provided by Kathy Townsend

23

Court Reporters.

24

wish to purchase a transcript.

25

Please contact them directly if you

We will first proceed by hearing the technical
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1

case.

2

Surface Water Bureau, as proponents of the amendments,

3

shall present its case first.

4

the petition will go next, and I have listed there Larry

5

Webb, the New Mexico Municipal Environmental Quality

6

Association, the US Department of Interior, the Fish &

7

Wildlife Service, and the Board of Regents of the

8

University of California.

9

who are generally opposed to the petition, which include

10
11

The order of presentation will be as follows:

the

Those generally supporting

Then we'll proceed with those

the San Juan Water Commission.
The Commission's secretary received no other

12

notices of intent to present technical testimony, so we

13

will then go to nontechnical testimony, which will be

14

taken in the order in which the attendees signed in.

15

you have not previously signed in, please do so now

16

regardless of whether you wish to present testimony.

17

If

Are there any questions from any of the

18

Commissioners or members of the audience regarding the

19

hearing format?

20

MS. HUGHES:

Mr. Chairman, there are no

21

questions regarding the format.

22

preliminary procedural matter.

I just bring up a

23

Prior to the hearing, you got a letter from the

24

San Juan Water Commission requesting that this hearing be

25

postponed or delayed and held during the regular
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1

triennial review.

2

have authority --

It was your position that you didn't

3

MR. MAGGIORE:

4

MS. HUGHES:

That's right.

-- on behalf of the Commission

5

to -- after the Commission had decided to hear this

6

matter, that you didn't have authority to postpone or

7

delay the hearing unilaterally.

8

MR. MAGGIORE:

9

MS. HUGHES:

10

preliminary procedural matter.

11

Right.

So I just bring that up as a

MR. MAGGIORE:

I did correspond, I think -- or

12

you corresponded on my behalf -- with the San Juan Water

13

Commission precisely that, that I did not have unilateral

14

authority given to me by the Commission to summarily

15

change or postpone the hearing.

16

I guess, Commissioners, there was that

17

correspondence, though, and if there is any -- is there

18

any need to discuss that?

19

Do you have some concerns, ma'am?

20

MS. MC CALEB:

21
22

My name is Jolene L. McCaleb.

I'm the attorney for the San Juan Water Commission.
What I would like to do at this point in time

23

is -- I'm not certain whether it's correct to call it

24

still a pending motion, given your letter, or whether I

25

need to make a -- I need to move to renew --
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1

MS. HUGHES:

I would renew your motion.

2

Go ahead.

3

MS. MC CALEB:

What I would like to do is I

4

would like to renew the San Juan Water Commission's

5

motion that this hearing be postponed.

6

The grounds for the motion are twofold:

One is

7

based on policy reasons why the subject matter of this

8

hearing should be considered during the next triennial

9

review.

Also, we now have some procedural grounds based

10

on concerns about the procedural fairness of this

11

proceeding.

12

So I would propose that Mr. Kirkpatrick be

13

permitted to present the policy concerns of San Juan

14

Water Commission, and then I can make the legal arguments

15

about the procedure.

16

MR. MAGGIORE:

Any objections, Commissioners?

17

If not, please proceed.

18

MS. MC CALEB:

19

We'll try asking questions of Mr. Kirkpatrick

Thank you.

20

from up here, if that works, so everyone doesn't need to

21

move.

22

MR. MAGGIORE:

23

MS. HUGHES:

Do we have a witness table?

Let me just ask you, are you

24

making argument?

All you're making is argument, or is

25

Mr. Kirkpatrick going to present testimony regarding -- I
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1

mean, your motion is really a procedural motion, it

2

sounds like, or a --

3

MS. MC CALEB:

4

MS. HUGHES:

5

MS. MC CALEB:

It's twofold.

Okay.
The first portion of the motion

6

is that for public policy reasons, it is not appropriate

7

to consider this petition until the triennial review.

8
9

MS. HUGHES:

12

Can't you, as

counsel, argue that motion?

10
11

Can you argue that?

MS. MC CALEB:

I could argue that, if you would

prefer.
MS. HUGHES:

I think we would, because I think

13

this is a motion for just -- that the lawyers should

14

argue on that behalf, and then the Commission could make

15

a decision.

16

MS. MC CALEB:

17

MS. HUGHES:

18
19
20
21
22

Sure.

Rather than having the witness be

sworn in, et cetera, I think you should argue it.
MS. MC CALEB:

Since I have people behind me,

is it all right if I sit and make my argument?
MR. MAGGIORE:

Do you have a microphone that

she could use?

23

MR. PIERCE:

We don't have a speaker.

24

MS. MC CALEB:

You know what --

25

MR. MAGGIORE:

Why don't you come down to the
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1

front.

2
3

MS. MC CALEB:

Thank you.

Mr. Hearing Officer,

Members of the Commission.

4

By letter of January 31st, Mr. Kirkpatrick, on

5

behalf of the San Juan Water Commission, sent a letter to

6

the Water Quality Control Commission requesting that this

7

hearing be postponed for various policy reasons.

8
9

The primary policy reason is the scope of the
Environment Department's proposal.

The petition that we

10

are here to discuss today essentially proposes the

11

adoption of 113 new water quality standards.

12

It is the position of the San Juan Water

13

Commission that such a broad proposal would more

14

appropriately be considered during the next triennial

15

review, so that it could be considered in context with

16

the review of all other water quality issues at that

17

time.

18

With regard to procedural issues and concerns,

19

the New Mexico Environment Department, in our opinion,

20

has made several substantive changes to its original

21

petition, and, therefore, that requires a renoticing of

22

this hearing.

23

For example, the Environment Department has

24

submitted a revised petition that creates, for example, a

25

new subset of, quote, persistent toxic pollutants, and
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1

there have been various other changes that we believe are

2

substantive and not just fine-tuning.

3

In addition, with regard to the fairness of the

4

current procedure, I would like to bring to the

5

Commission's attention that it was not possible to obtain

6

copies of notices of intent that were filed, including

7

the one filed by the Department, until six days after

8

they were actually filed, because the Commission office

9

was closed.

We left several phone messages, and I guess

10

because of the transition in the administrative

11

secretary's position, no one was minding the shop, and

12

that worked a disadvantage for my client.

13

In addition, we have a concern about the

14

procedure under which the Environment Department listed

15

its written technical testimony as an exhibit to

16

potentially be filed in its notice of intent and then

17

ten days later actually filed significant written

18

testimony.

19

Other parties who actually intended to make an

20

exhibit of written technical testimony provided it with

21

their notice of intent, and I think that that is an

22

unfair procedure for the Environment Department to be

23

able to do that.

24
25

In addition, if you have the guidelines in
front of you, I'm not sure whether you do, for Commission
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1

hearings, Guideline 303, with regard to the submission of

2

the notice of intent to present technical testimony

3

states that the notice of intent shall either summarize

4

or include a copy of the direct testimony.

5

It's our position that the Environment

6

Department's notice of intent did neither of those

7

things.

8

If you will look at the Department's notice of

9

intent with regard to each witness, they indicate the

10

topic that a witness will testify about, but in no way

11

summarize or indicate what that testimony will be, and

12

for the Department to then later file their written

13

direct ten days after everyone else is an unfair

14

procedure.

15

So for these various policies reasons and

16

procedural reasons, we request that this hearing be

17

postponed.

18

MR. MAGGIORE:

19

Thank you.

20

MS. MC CALEB:

Thank you.

21

MR. MAGGIORE:

Counsel?

22

MR. AMES:

23
24
25

Okay.

Yes.

Thank you, Mr. Chairman,

Members of the Commission.
My name is Eric Ames.

I'm an attorney in the

Office of General Counsel at the New Mexico Environment
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1

Department, and I'm here today on behalf of the Surface

2

Water Quality Bureau.

3

The Department opposes San Juan's request for a

4

delay in this hearing.

5

our estimation, why a delay is neither warranted nor

6

prudent.

7

There are a number of reasons, in

First, there is no defect in public notice.

8

None has been mentioned here.

Second, there would be

9

prejudice to both the Department and the other parties

10

who have prepared and sat and waited for this hearing for

11

the past two days.

12

having this hearing and proceeding to a decision on the

13

petition.

14

on a proposal to amend these water quality standards.

15

It's subject to the exact same procedural safeguards as

16

any proceeding this Commission holds to amend the water

17

quality standards, including the triennial review.

18

Third, there is some urgency in

Finally, this is a regular Commission hearing

Before discussing these reasons in more detail,

19

however, I'd like to provide a little context for the

20

motion you just heard.

21

As Chairman Maggiore and Ms. McCaleb said,

22

there was a letter on January 31st from the Commission

23

-- the San Juan Water Commission requesting a delay.

24

That was the first request for a delay that was made by a

25

letter, as was said.
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1

The San Juan Water Commission never sent a copy

2

to the Department -- a copy of that letter to the

3

Department.

4

letter to tell us they were going to ask for a delay, and

5

they never called us after the letter to tell us they had

6

asked for a delay.

7

request for a delay on February 25th when I went down to

8

the hearing clerk's office to obtain copies of the other

9

parties' notices of intent.

10

They never called us before sending the

In fact, we only learned about the

More troubling, the letter is essentially an

11

argument on the merits.

12

been resolved, because the Chairman, as he said, sent a

13

letter to the Commission on February 20th telling them

14

that the request for a delay had been denied, and on

15

February 26th, San Juan sent a letter to the Commission

16

Chairman telling him that, in fact, they were withdrawing

17

their request for a delay -- or at least that's how we

18

understood the letter.

19
20
21

I thought the whole matter had

So we're a bit surprised to hear the request
raised for a second time here.
With that said, we'll wait until our case in

22

chief to argue the merits of the so-called policy reasons

23

for San Juan's request for a delay.

24

explain in a little more detail our reasons for opposing

25

the delay on procedural grounds.

At this time I'll
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1

First, as I said, there is no defect in the

2

legitimacy of this hearing.

3

the public notice was improper or this hearing was

4

improperly scheduled.

5

There has been no claim that

Second, the delay would be prejudicial to the

6

Department and to the other parties.

7

generally has a right to a prompt hearing on its

8

petition.

9

repeated requests for a delay.

10

A petitioner

It shouldn't be strung along for months by

Finally, the Department and other parties have

11

expended a significant amount of time and resources to

12

prepare for this hearing and to be here today.

13

The final reason is one which I would not have

14

intended to offer in response to a motion, but since it

15

was raised earlier by Dr. Davis, I will say, again, that

16

Mr. Pierce will not be here after the 21st of March, and

17

Mr. Pierce is an important part of the Department's case

18

in chief, and it would work a severe hardship on the

19

Department if this hearing were not held today or at

20

least before March 21st.

21

San Juan did not make a proposal for how long a

22

delay they would like.

23

more than a week, based on the grounds for stay

24

identified as the basis for their request.

25

I presume they are asking for

Third, as I said, there is some urgency in
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1

hearing this petition.

2

petition to address deficiencies in the triennial review

3

identified by the EPA.

4

initiate federal promulgation for numeric criteria for

5

the State of New Mexico unless the Commission acts.

6

the Commission's decision whether to act, but we don't

7

even get to that point unless we have a hearing, and we

8

need to move promptly to get this done.

9

The Department has filed this

The EPA has said that it will

It's

Second, there is a risk that an ongoing federal

10

lawsuit could be amended to include a claim against the

11

EPA, and that would only make the matter -- make matters

12

much worse.

13

raise the stakes for the state in a matter in which it

14

has already decided to intervene.

15

It would thrust the state -- well, it would

Lastly, I'd like to respond to the arguments

16

that were made by Ms. McCaleb.

17

San Juan has not made a convincing argument for delay.

18

Basically, in my view,

First, they've had ample notice and time to

19

prepare for this hearing.

20

when we -- let me rephrase.

21

three-and-a-half months ago.

22

three months ago.

23

discuss the proposal that's currently before you two

24

months ago.

25

This hearing was petitioned
The petition was filed
A hearing was scheduled

The Department met with San Juan to

Since this petition was filed three-and-
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1

one-half months ago, San Juan has made only one request

2

for information.

3

that request, and we've heard nothing since.

4

San Juan's written testimony is there a challenge to any

5

specific criterion that the Department has proposed.

6

They haven't even brought an expert witness to testify in

7

this hearing or to listen to the testimony that's about

8

to be offered.

9

The Department responded promptly to
Nowhere in

I would submit that this is not a function of

10

insufficient time to prepare for the hearing, but a

11

function of having no evidence.

12

As to the argument that this proceeding should

13

be delayed until the next triennial review, I would

14

submit that this is still the triennial review.

15

Mexico has not completed the triennial review that it

16

began in 1997.

17

New

This is the last item.

Second, the next triennial review is not due

18

until January of 2003.

Under EPA guidance -- EPA -- the

19

way EPA interprets the requirements, the next triennial

20

review must begin three years after the submittal of the

21

prior.

22

January of 2000, meaning the next hearing would need to

23

be initiated by January of 2003.

24

hearing that long does raise the stakes with regard to

25

this hearing.

This hearing excluded, we interpret that as

Holding off on this
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1

If this hearing is delayed, I would suggest

2

there is a significant risk that EPA would act in the

3

interim.

4

procedural safeguards.

5

notice and procedure as the regular triennial review that

6

was held in '97 and that will be held again in January of

7

2003.

8

conducted under the same Commission guidelines, and they

9

must comply with the same EPA requirements for amending

10

There is nothing to be gained with respect to
This is an identical public

This hearing and the triennial review are

water quality standards.

11

Further, there is the same opportunity for

12

public participation as the triennial review.

13

Department, in fact, conducted a wide -- talked to a wide

14

number of people in getting ready for this hearing,

15

consulted with a wide range of people after it initiated

16

its petition.

17

The

San Juan, in its written submittal,

18

acknowledges the Department addressed many of its

19

concerns.

20

could have done more or should have done more prior to

21

this hearing.

22

In some it's hard to see what the Department

As for the argument that the Department made

23

additional changes to its petition after November 21st --

24

November 29th, that, in fact, is true; the Department, on

25

February 1st, revised its petition and sent copies to
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1

everyone who attended any of the meetings, including San

2

Juan, as well as all people on the Commission mailing

3

list and all members of the Commission.

4

These changes were in direct response to

5

concerns raised at the meetings the Department held in

6

January with a wide range of interest groups, including

7

San Juan.

8
9

There is no need to renotice this petition in
order for the Commission to proceed.

The Water Quality

10

Control Commission guidelines allow a party -- or allow a

11

petitioner, as well as any party -- to submit

12

modifications to the petition with its notice of intent.

13

The Department decided that it would be in the

14

best interests of everyone if it did it sooner than the

15

notice of intent.

16

February 22nd.

17

immediately, and, therefore, within days of concluding

18

the meetings, it submitted the revisions to everyone so

19

they could prepare their written testimony and prepare

20

their notices of intent.

21

Notices of intent weren't due until

The Department decided to do it

I submit the Department did more than it was

22

required to do by the Commission guidelines.

23

strange the Department now would be punished for it.

24
25

It seems

As to the one item which the Department did
change that was addressed in San Juan's motion, the list
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1

regarding persistent toxins, I would suggest that's a red

2

herring.

3

The Department had already proposed to apply

4

the human health criteria, all of them, to ephemeral

5

waters, and, more appropriately, to tributaries of water

6

with designated or existing attainable fishery use.

7

In the parlance you'll hear today, we're

8

talking about them as ephemeral waters because they are

9

waters that are not themselves designated as fisheries,

10

but are a tributary to fisheries, so I will call them

11

ephemeral waters.

12

Our original proposal was to apply the human

13

health criteria to all tributaries, all ephemeral waters.

14

In our proposal we restricted that list, we actually

15

backed off from our broader proposal and limited it to

16

those pollutants which the Department termed are

17

persistent bioaccumulative toxic pollutants.

18

So to the extent that San Juan didn't have

19

notice that we were going to restrict the list, that's a

20

bit of a red herring, since we'd already said we were

21

going to apply the -- apply the criteria -- all the

22

criteria to these waters.

23

San Juan's next argument is that the Department

24

violated the Commission guidelines regarding notices of

25

intent.

Their argument is essentially the Department did
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1

not submit its written testimony with the notice of

2

intent; and that, secondly, the Department's summary of

3

its testimony in the notice of intent was not sufficient

4

to meet that requirement.

5

The requirement is to submit a summary; that's

6

it.

7

testimony.

8

Laboratory chose to do so.

9

not choose to do so, he submitted an outline.

10
11

There is no requirement to submit all your written
San Juan chose to do so; Los Alamos National
Dr. Hernandez, I believe, did
The

Department submitted a summary.
The fact that the Department listed its written

12

testimony as an exhibit and then provided it ten days

13

later does not create a violation of the Commission

14

guidelines.

15

As to the argument that the summary is not

16

sufficient, that is for the Commission to decide.

17

Department's notice of intent in this case is

18

fundamentally no different than the Department's notices

19

of intent that it filed in the primary contact

20

designation hearing in Las Cruces in October or in the

21

hearing on the changes to the surface water definition

22

that it did, oh, last spring.

23

it's much different than the notice of intent the

24

Department filed in the triennial review in 1997.

25

The

In fact, I don't think

The Commission has never established a standard
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1

for what constitutes a summary.

2

for the Department to do in that context, but the

3

Department believes that what it did provided a broad

4

enough outline to put other parties on notice of the

5

scope of its testimony and that that meets the

6

requirement.

7

So there is very little

San Juan's final argument is that it was unable

8

to obtain the notices of intent until six days after the

9

filing deadline, and that, therefore, it was prejudiced

10

in its ability to prepare for this hearing.

11

seems like a fairly short time in the scope of the -- of

12

this matter to allege a prejudice, particularly since San

13

Juan had already prepared its full position at the time

14

it filed its notice of intent.

15

Six days

At the time it filed its notice of intent, it

16

was prepared to go to hearing.

17

down and announced to the public and to this Commission

18

what it was going to say.

19

prepare was to review everyone else's notice of intent.

20

It had already written

What was left for it to

It had a delay of six days.

That's not the

21

Surface Water Quality Bureau's fault, but that said, it's

22

hard to see how a delay of six days can require this

23

entire hearing be rescheduled for some undefined period

24

of time in order to correct it.

25

In conclusion, the Department sees no need and
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1

no good reason for a delay.

2

give the state a chance to avoid federal imposition of

3

numeric criteria.

4

will occur.

5

The hearing is required to

A delay increases the risk that this

The hearing was properly noticed and scheduled.

6

There is going to be significant prejudice to the

7

Department, as well as other parties, if a delay is

8

granted.

9
10

In this light, the Department urges the
Commission to proceed with this hearing today.

11

Thank you.

12

MR. MAGGIORE:

13

Any other parties wishing to argue this motion?

14

MS. MC CALEB:

15

Thank you, Counselor.

If I may, I would like to

respond to the Environment Department.

16

MR. MAGGIORE:

Please proceed.

17

MS. MC CALEB:

Thank you.

18

The first comment I would like to make, before

19

I get into the substance of what Mr. Ames said, is that I

20

believe it is entirely inappropriate, the derogatory

21

remarks he made to this Commission concerning the type of

22

San Juan -- the type of testimony that San Juan Water

23

Commission may be presenting and his interpretation that

24

because we do not have a technical expert here that there

25

are no -- essentially, there is nothing important to hear
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1
2

from the San Juan Water Commission.
I believe that that was the shadow that was

3

cast over what we are here to do, and I think that was

4

entirely inappropriate on Mr. Ames' part.

5

With regard to the prejudice issue, and

6

specifically, again, with Mr. Ames' concern that we are

7

not here with an expert witness, that is because of

8

circumstances outside our control and the date that this

9

hearing was scheduled for, and so we have done our best

10

to prepare Mr. Kirkpatrick in place of Mr. Pitts.

11

However, I would like to point out that in our

12

attempts to get assistance from our technical expert, we

13

were prejudiced in the fact that the Environment

14

Department did not even send us a copy of its notice of

15

intent, and I had to wait to try to get that from the

16

Commission secretary.

17

Mr. Ames did provide the information to me on

18

February 28th, when I had not been able to get ahold of

19

the Commission secretary, but the Environment Department,

20

even though they had our notice of intent and knew we

21

would be participating, did not voluntarily provide their

22

notice of intent to us.

23

With regard to Mr. Kirkpatrick's letter to the

24

Commission to postpone this hearing, I have no proof that

25

a copy of the letter was sent to Mr. Davis, because,
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1

unfortunately, Mr. Kirkpatrick's secretary did not

2

include the copy list on her letter; however, she was

3

instructed to send a copy of that letter to Mr. Davis,

4

and it's my belief that it was sent, and we certainly had

5

no intention to not notify the Environment Department of

6

our request to the Commission.

7

With regard to Mr. Ames' statement that he

8

believes that San Juan Water Commission withdrew its

9

motion based on Mr. Kirkpatrick's February 26th letter,

10

Mr. Maggiore's letter and Mr. Kirkpatrick's letters

11

passed in the mail.

12

In his letter, Mr. Kirkpatrick essentially

13

said, "We haven't heard from the Water Quality Control

14

Commission, and, therefore, do we need to assume that our

15

motion has been denied?"

16

So in no way did we withdrew our motion; we

17

just indicated that we hadn't heard anything, because the

18

letters crossed in the mail.

19

With regard to our motion and when we would

20

request that this hearing be rescheduled, we would

21

request that it be part of the next triennial review, and

22

that is for this Commission to set.

23

With regard to the severe hardship that would

24

be imposed on the Department, I'd first like to point out

25

that I realize everyone is here today prepared to go to a
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1

hearing, but there is no other procedure available for an

2

interested party to request that a motion -- that a

3

hearing be postponed other than the way we attempted to

4

do it.

5

first to send a letter to the Commission, after you had

6

scheduled the hearing, requesting a postponement; and

7

then if the Water Quality Control Commission does not

8

consider that at that time, this is our first opportunity

9

to present our motion.

10

That's the best way we thought we could do it,

And while we do understand that Mr. Pierce will

11

be retiring, and we will miss him greatly, we mean that

12

wholeheartedly, he's always been very helpful to us, I

13

don't believe that the fact that the Department may be

14

losing an employee is a sufficient reason to fail to

15

postpone a hearing of this magnitude that requires more

16

consideration and should appropriately be heard during

17

the triennial review.

18

Thank you.

19

MR. MAGGIORE:

20

Commissioners, any thoughts on the preliminary

21

Thank you.

motion?

22

I'll entertain a motion.

23

MR. GLASS:

24
25

One second before the motion,

please.
MR. MAGGIORE:

Commissioner Glass.

KATHY TOWNSEND COURT REPORTERS (505) 243-5018
110 TWELFTH STREET, NW, ALBUQUERQUE, NM 87102

28

NMED Exhibit 133

29

1

MR. GLASS:

When Mr. Ames testified that the

2

hearing we have scheduled today is really an extension of

3

or a completion of the 1997 triennial review, I guess

4

that brings to me -- brings up for me a question of what

5

constitutes the conclusion of the triennial review.

6

Is it the final full approval by EPA of the

7

standards, or is it some other measure of conclusion?

8

In fact, is this a continuation, or can it be

9

classified as that?

10

MR. AMES:

Mr. Glass, my understanding is that

11

the Department's position is that the triennial review

12

that was initiated in '97 will conclude when the

13

Department -- when this Commission has considered all

14

remaining issues left from EPA's record of decision

15

issued in January of 2001.

16

MR. GLASS:

This is the last issue.

So it's predicated on Commission

17

consideration of -- not so much EPA approval of the water

18

quality --

19

MR. AMES:

20

MR. GLASS:

21

MR. AMES:

That's correct.
Okay.
If this Commission were to decide to

22

take no action on the Department's petition, or deny the

23

petition, I suppose that would be the end of the

24

triennial review, and from the Department's perspective,

25

the ball would then be in EPA's court to decide how to
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1

respond, but in the record of decision, EPA clearly left

2

open for the Commission the opportunity to address issues

3

which it considered problematic, and among those were the

4

priority contact designation for the lower Rio Grande, a

5

few involving the definition of surface waters, and this

6

big issue of numeric criteria for toxic pollutants.

7

EPA said it would consider making a finding

8

that the Department's -- or that the state's standards

9

were inadequate, essentially giving us the opportunity to

10

address that concern before EPA did it for us, and it's

11

in that light that the Department has come back with this

12

petition as an effort to close out all remaining open

13

issues which EPA has given us an opportunity to address.

14

So it's the Department's position that this is

15
16

the last piece of the 1997 triennial review.
MR. GLASS:

In my view, a denial to even

17

consider the petition would not constitute a Commission

18

hearing or consideration of the issue brought up by EPA,

19

just a -- if we were to deny to hear any of the petition

20

today, we would not have considered it, and you've stated

21

that our denial would bring the triennial review to a

22

close, but I don't think that's true.

23

MR. AMES:

24

misunderstood me.

25

a hearing.

Mr. Glass, I think you may have

I meant a denial of the petition after
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1

MR. GLASS:

2

MR. AMES:

Oh, okay.

So we're considering --

I think one could also argue that if

3

the Commission refused to even consider the petition,

4

that would be a final action by this Commission that the

5

EPA could look at and say, "Well, the Commission has

6

decided -- the State of New Mexico has decided that it's

7

not going to deal with this issue, so now the ball is now

8

in our court."

9

So I think we come to the same place, yes.

10

MR. GLASS:

11

MR. MAGGIORE:

12

MR. HUTCHINSON:

13

legal counsel.

14

well.

15

Okay.

Thanks.

Commissioner Hutchinson.
I just have a question for our

Well, I guess Mr. Ames could answer it as

It's my understanding that regardless of a

16

triennial review taking place that any person can request

17

a change to the standards or a new standard at any time.

18

So -- is that correct?

19
20

MR. AMES:
answer that.

21
22

Mr. Hutchinson, I'd be pleased to

I half expected that issue to be raised in San
Juan's motion.

23

It was not.

It is entirely appropriate for this Commission

24

to hold separate hearings on a distinct issue -- on any

25

issue.

Anyone can petition this Commission for a change

KATHY TOWNSEND COURT REPORTERS (505) 243-5018
110 TWELFTH STREET, NW, ALBUQUERQUE, NM 87102

31

NMED Exhibit 133

32

1

in the water quality standards, and this Commission would

2

decide whether to have a hearing and would have a hearing

3

and decide on the matter.

4

there may be some urgency to the matter.

5

This is particularly true when

From a different perspective, the Commission

6

might want to consider whether it's really a good idea to

7

postpone hearing issues, particularly issues of some

8

magnitude, until the triennial review, which then makes

9

the triennial review quite an unwieldy and potentially

10

unproductive forum.

11

Many of us sat through the -- or participated

12

in the eight-and-a-half days that that triennial review

13

required, and it led to a number of problems both for the

14

Commissioners and for the parties themselves in terms of

15

participating and gathering the necessary information to

16

make a decision.

17

So not only do the guidelines allow -- not only

18

does the act allow the Commission to have hearings when

19

it deems it appropriate, but from a policy perspective,

20

it makes sense for the Commission to have hearing when

21

they -- on issues as they arise.

22
23

MR. GLASS:

I move that we proceed with the

hearing.

24

MR. JOHNSON:

25

MR. MAGGIORE:

Second.
A motion from Commissioner
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1

Glass; a second from John the very end.

2
3

MR. MAGGIORE:

The very end, Commissioner

Johnson.

4

Any further discussion?

5

Seeing none, all in favor please signify by

6

saying aye.

7

(Vote taken.)

8

MR. MAGGIORE:

9

We'll proceed.

Motion carries.

10

Thank you, Counselors.

11

Please proceed with your case in chief.

12

MR. AMES:

13

As I stated at the beginning, my name is Eric

14
15

Ames.

Thank you, Mr. Chairman.

I'm representing the Department here today.
The Department in this proceeding proposes the

16

adoption of numeric criteria for priority toxic

17

pollutants.

18

aquatic life, 11 are acute and 10 are chronic and 92

19

criteria are for the protection of human health based on

20

fish consumption.

21

There are 23 criteria for the protection of

These criteria are the values recommended by

22

EPA pursuant to the Clean Water Act, adjusted for the

23

cancer-causing pollutants to reflect the Commission's

24

preferred risk level.

25

The Department also proposes a procedure for
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1

setting or deriving numeric criteria for the protection

2

of human health in the future.

3

EPA, which issues NPDES permits in the State of New

4

Mexico, to write and issue these permits for toxic

5

pollutants in effluent discharges where the Commission

6

has not adopted a numeric criteria for a specific

7

priority toxic pollutant.

The procedure would allow

8

In addition, the Department proposes a special

9

requirement that it return to the Commission for hearing

10

on any such criterion.

11

a criterion pursuant to the procedure, the Department

12

will come back to this Commission and ask that it

13

consider and adopt that criterion into the standards

14

themselves.

15

In other words, when EPA derives

Finally, the Department proposes to apply these

16

human health criteria to all waters with a designated,

17

existing or attainable fishery use and their tributaries.

18

With me today to present the Department's

19

proposal are four members of the Surface Water Quality

20

Bureau.

21

of the Bureau; to his right, Mr. Saums, manager of the

22

Point Source Regulation Section; next to him is Mr. John

23

Montgomery, who is the water quality standards

24

coordinator for the Department, or will be upon Steve's

25

retirement, I'm not sure of the precise timing of the

The first to my right is Dr. James Davis, chief
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1

transition; and, lastly, Mr. Pierce, who is the manager

2

of the Surveillance and Standards Section, which has

3

traditionally been the section within the Bureau

4

responsible for maintaining and updating the water

5

quality standards.

6
7
8
9

I'll give you a very brief outline of our
testimony.
Dr. Davis will begin by explaining the purpose
of the Department's petition and explaining how it

10

responds to EPA's identification of deficiencies in the

11

last triennial review and why it is necessary for this

12

Commission to take action to avert federal promulgation.

13

He will describe how the Department solicited

14

public input during meetings with groups, and he will

15

explain why the Department modified the petition on

16

February 1st.

17

Mr. Montgomery will go next.

He'll explain the

18

legal and regulatory framework for the requirement to

19

adopt numeric criteria for toxic pollutants.

20

discussion will include the relevant provisions of the

21

Clean Water Act, including the specific requirement for

22

states to adopt numeric criteria, and EPA's process for

23

developing and updating its recommended criteria upon

24

which the Department relies today.

25

His

Mr. Pierce will pick up John's thread.

He'll
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1

describe the evolution of the national policy for the

2

control of toxic pollutants in surface waters of the

3

United States, New Mexico's response to that national

4

policy or strategy, and EPA's decision in January of 2001

5

which started this whole petition rolling.

6

He will describe the options for adopting

7

numeric criteria to comply with the Clean Water Act and

8

avoid federal promulgation, and he will describe the

9

Department's preferred alternative for doing so.

10

He will then proceed with a section-by-section

11

analysis of the Department's proposal, beginning with the

12

numeric criteria and their bases on EPA's values.

13

will explain why numeric criteria should be generally

14

applicable to fishery waters and why certain criteria,

15

specifically those for persistent toxic pollutants, those

16

that are persistent and bioaccumulative, to be more

17

specific, should be applied to tributaries of fishery

18

waters, even when those tributaries do not have water and

19

do not have fish at the point of discharge.

20

He

He will describe why other approaches to

21

controlling these kinds of discharges are not effective.

22

He will explain why the Department is proposing the

23

harmonic mean flow, why it is consistent with EPA's

24

policy and practice, and why the Department has agreed to

25

support LANL's -- or Los Alamos National Laboratory's
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1

proposal for a modified harmonic mean flow formula for

2

tributary waters which are ephemeral.

3

Mr. Saums will be next.

He will testify

4

regarding the effect of these criteria and the

5

translation procedure on the development and issuance of

6

NPDES permits in the State of New Mexico, to explain how

7

the Department's proposal promotes consistency in the

8

development of permits, and, in fact, will have a minimal

9

impact on NPDES permittees, at least in the near term,

10

and he will finally explain why the Commission's adoption

11

of the Department's proposal provides the greatest

12

opportunity for state control of numeric criteria within

13

the EPA regulatory framework.

14

Finally, Dr. Davis will close out.

He will

15

testify about the effect of these criteria on the 303(d)

16

program, specifically the impaired listings, and the TMDL

17

program, as well as nonpoint sources.

18

The Department's testimony is accompanied, as

19

you can tell, by a PowerPoint presentation.

20

the presentation have been distributed to everyone in the

21

audience, at least as of the beginning of the hearing.

22

If anyone needs a copy, there are some more in the box at

23

the front of this box here.

24

get a copy.

25

Copies of

Feel free to come down and

The Department has already submitted its full
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1

written testimony.

2

Therefore, the Department will make every effort to

3

abbreviate its oral testimony using the PowerPoint slides

4

as guideposts.

5

That, too, has been distributed.

You may note some changes in the Department's

6

oral testimony from the written testimony.

7

were made to reflect the testimony of other parties.

8

Department read and reviewed and discussed everyone

9

else's testimony and decided that in some cases changes

10

were warranted, and we will indicate what those changes

11

are during our oral presentation.

12

Those changes
The

Finally, the Department has submitted 21

13

exhibits in support of the petition.

14

through 20 were filed with the notice of intent.

15

were supplied on the compact disk for all Commissioners.

16

I assume they were -- that most Commissioners, or all the

17

Commissioners, received it.

18

anyone who asked, as indicated in the notice of intent,

19

and the CDs were sent to counsel for Los Alamos and San

20

Juan Water Commission.

21

NMED Exhibits 1
They

The CD was also available to

NMED Exhibit 21, which is the Department's

22

written testimony, was filed on March 4th, about --

23

what's that? -- about ten days after the notice of

24

intent.

25

The testimony was sent electronically and by
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1

mail to all Commissioners, as well as to all parties or

2

their counsel.

3

In addition, there are nine paper copies of the

4

entire set of the Department's exhibits, including the

5

written testimony available here in this box.

6

needs one, feel free to take one.

7

volume of the exhibits, we were attempting to save paper

8

and state resources by not simply sending full copies,

9

but as Mr. Olson knows, we made copies available when

10

If anyone

As you can tell by the

people needed them.

11

One point with respect to the CD approach to

12

distributing exhibits and testimony.

13

is all over, if you had some problem with this approach,

14

or you'd like it in a different way, or you think the way

15

we did it can be improved, we would welcome some input.

16

This may be the first time that a party to a proceeding

17

for the Commission has tried to do everything -- or a

18

large portion of their proposal electronically, and we'd

19

like to know how it worked for you.

20

When this hearing

All these exhibits, including the testimony,

21

are already in the record, but I will still move for

22

their introduction at the close of the Department's case

23

in chief.

24
25

That concludes my opening statement, and now I
ask that the Hearing Officer swear the witnesses.
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1

(Oath administered to James Davis, John

2

Montgomery, Steven Pierce and Glenn Saums.)

3

JAMES DAVIS

4

after having been first duly sworn under oath,

5

was questioned and testified as follows:

6

DIRECT EXAMINATION

7

BY MR. AMES:

8

Q.

Please state your name for the record.

9

A.

James Davis.

10

Q.

Where do you work, Dr. Davis?

11

A.

I work in Santa Fe, at the New Mexico

12

Environment Department, Surface Water Quality Bureau.

13

Q.

What is your position there?

14

A.

I'm Bureau chief.

15

Q.

How long have you been Bureau chief?

16

A.

A little over four years.

17

Q.

Is your resume accurately reflected in the

18

Department's notice of intent?

19

A.

I believe so, yes.

20

Q.

Then we'll proceed directly to your testimony.

21
22
23

What is the purpose of the Department's
petition today?
A.

The purpose of the Department's petition, as

24

has been alluded to in introductory comments, is to

25

complete the triennial review process that began in 1997,
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1

or was initiated in 1997, and that was heard by this

2

Commission during September of 1998.

3

This Commission deliberated on the record that

4

resulted from that hearing -- do I need this?

5

simply speak up.

6

yesterday who indicated that they'd never been accused of

7

having a soft voice, and in this very similar manner, I

8

have never been accused of having a soft voice; however,

9

if there is anyone in the audience that has difficulty

10

hearing me, I would be pleased to use the microphone.

11

don't believe it's necessary, however.

12
13
14
15

I have never -- there was a witness

MS. VIGIL:
can't hear.

I'll

Excuse me.

Some people in the back

Maybe if you can face your voice that way.

MR. AMES:

That seems to indicate the

microphone is probably necessary.

16

MR. DAVIS:

17

Hopefully, there will come -- it's worse.

18

I'll speak up, and if anybody can't hear me,

19
20

I

Okay.

let me know.
This Commission deliberated on the record that

21

was generated during that eight-and-a-half day hearing in

22

September of 1998.

23

Commission issued a decision concerning the items

24

discussed in the triennial review, revised the water

25

quality standards accordingly, and submitted that to the

Following that deliberation, this
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1

USEPA in January of 2000.

2

EPA responded to that submittal on January 23rd

3

of 2001.

4

as a record of decision, or ROD, R-O-D.

5

of decision, they approved most of the revisions to New

6

Mexico's Water Quality Standards, they disapproved some

7

revisions, and they advised that they would consider

8

recommending disapproval of other revisions unless New

9

Mexico took certain actions.

10
11
12

In their response, they included what's known
In that record

Now, these various documents, I believe, are
found in Exhibit NMED 12.
Since that time, since January of 2001, both

13

the Water Quality Control Commission and the New Mexico

14

Environment Department have worked to address those

15

various revisions that were either disapproved or

16

provisionally disapproved by EPA.

17

Again, as has been alluded to in introductory

18

comments, the Water Quality Control Commission clarified

19

the exemption that applies to five numeric standards, the

20

violation of which may arise from the reasonable

21

operation of irrigation and flood control facilities.

22

In addition, the Department petitioned the

23

Water Quality Control Commission to revise the definition

24

of surface waters of the state.

25

Commissioners know, last October, the Commission held a

Also, as many of the
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1

hearing in Las Cruces to consider more stringent fecal

2

coliform criteria for the lower Rio Grande.

3
4
5

Q.

(BY MR. AMES)

What does the Department propose

today?
A.

Specifically, today, the Department is

6

proposing for the Commission's consideration the adoption

7

of numeric criteria for priority toxic pollutants.

8
9

As you can see on the slide, these consist
primarily of numeric criteria to protect human health,

10

and this addresses the last pending issue for completion

11

of the triennial review process initiated in 1997.

12

Specifically, the Department proposes 11 acute

13

and 10 chronic numeric criteria for priority toxic

14

pollutants to protect various fishery designated uses.

15

The Department also proposes 92 numeric criteria for

16

priority toxic pollutants to protect human health.

17

We propose a procedure for selecting or

18

deriving numeric criteria when there are no criteria in

19

the water quality standards, and a method of determining

20

compliance with the human health criteria.

21

The Department also is proposing to apply these

22

human health criteria to waters with an existing,

23

designated, or attainable fishery use and tributaries for

24

those waters.

25

Today, the Department will provide to the Water
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1

Quality Control Commission information that is both

2

necessary and sufficient to support a decision to adopt

3

these criteria.

4
5
6

Q.

Dr. Davis, what might happen if the Commission

does not adopt the criteria?
A.

Again, as was heard in introductory remarks, if

7

the Commission does not adopt criteria today -- that are

8

being proposed today, there is a risk that the US

9

Environmental Protection Agency will impose more

10

stringent criteria that would be broadly based on

11

national concerns.

12

Specifically, EPA stated in their record of

13

decision in January of last year that New Mexico's

14

failure to address these issues could result in a finding

15

that new water quality standards are needed to comply

16

with the federal Clean Water Act, specifically Section

17

303(c)(4)(B) of the federal Clean Water Act.

18

Again, I would refer you to Exhibits NMED 1 and

19

12 in this regard.

20

Clean Water Act requires EPA to promulgate water quality

21

standards whenever it finds that such standards are

22

required to meet the requirements of the federal Clean

23

Water Act.

24
25

Specifically, that section of the

On the slide in front of you now, you'll see
examples where EPA has already taken such action for many
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1

states.

2

In 1992, EPA promulgated the National Toxics

3

Rule, which imposed priority toxic pollutant criteria on

4

11 states.

5

me, but these included Nevada, Alaska and Florida, the

6

District of Columbia, the territory of Puerto Rico and

7

one recognized Indian reservation, the Colville Indian

8

Reservation.

9

I do not have an exhaustive list in front of

This list is found in NMED Exhibit 2.

Additionally, EPA promulgated what is known as

10

the Great Lakes Initiative in 1995.

11

Initiative imposed priority toxic pollutant criteria on

12

the several states and Indian tribes which border the

13

Great Lakes.

14

The Great Lakes

Most recently, EPA promulgated what is known as

15

the California Toxics Rule in 2000, which imposed

16

priority toxic pollutant criteria on the State of

17

California.

18

In short, EPA has a well-developed procedure

19

and a successful track record for imposing priority

20

pollutant criteria on states which do not act for

21

themselves.

22

Q.

23
24
25

Does EPA have any other incentive for imposing

the priority criteria?
A.

Yes.
Again, as was mentioned in introductory
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1

remarks, there is a suit -- a federal lawsuit pending.

2

EPA has been sued over the New Mexico standards.

3

In December of last year, 2001, two New Mexico

4

environmental groups filed a notice of intent to sue EPA

5

for several alleged failures relating to New Mexico's

6

surface water quality standards.

7

EPA's failure to promulgate priority toxic pollutant

8

criteria for the State of New Mexico in the NOI.

9

Included in that was

The complaint, which was filed last month, does

10

not repeat this particular claim, and it is our

11

presumption that that is because the Commission seems

12

poised to consider and decide this matter.

13
14
15

Q.

If the EPA is not sued, what might it do, or

what will it do with regard to numeric criteria?
A.

As you'll hear in much more detail later in the

16

testimony, EPA will continue to apply numeric criteria

17

equivalent to the National Toxics Rule.

18
19

In fact, this has been occurring, and you'll
hear much more detail about that later in the testimony.

20

The additional witnesses from the Department

21

will explain the reasons, but, again, in summary, if New

22

Mexico does not adopt numeric criteria, by default, EPA

23

will impose its own.

24
25

Q.

It has been argued that the Commission should

only adopt limited criteria for toxic pollutants now.
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1

What is the Department's response to that?

2

A.

We believe that it's a very straightforward

3

thing to do it now.

4

to revise numeric criteria, we have well-established

5

procedures to allow that before this Commission.

6

is really no benefit in delaying adoption.

7

If there is any need in the future

There

Again, as I stated just a moment ago, EPA

8

already uses criteria at a more stringent level, and it

9

could very easily continue to do that, and there is --

10

there is no cost -- no additional cost right now in

11

adopting all of these criterion; however, any future

12

effort to do so would incur the costs of another

13

hearing and all of the ancillary activities associated

14

with it.

15

Q.

How do the Department's proposed numeric

16

criteria compare to the criteria EPA is using right

17

now?

18

A.

EPA's criteria are more stringent, at least

19

with respect to the risk factor for cancer-causing

20

pollutants.

21

Mexico water quality issues than those proposed by the

22

Department.

23

We believe they are less responsive to New

The principal difference is the risk level for

24

cancer-causing pollutants.

The Department is proposing a

25

risk level of ten to the minus fifth.

Interpreting that,

KATHY TOWNSEND COURT REPORTERS (505) 243-5018
110 TWELFTH STREET, NW, ALBUQUERQUE, NM 87102

47

NMED Exhibit 133

48

1

that would be the risk of one additional cancer in

2

100,000 exposed persons, and this is consistent with this

3

Commission's policy.

4

EPA, on the other hand, would impose criteria

5

using a risk level of ten to the minus sixth, which would

6

be the risk of one additional cancer in one million

7

exposed persons.

8
9

There is a potential, a real potential, that
EPA's more stringent criteria could affect NPDES

10

permittees in New Mexico -- NPDES stands for National

11

Pollutant Discharge Elimination System -- including

12

municipalities with treatment works discharging into

13

waters of the US.

14

In this light, we recommend that the WQCC, the

15

Commission, should carefully consider this issue in

16

adopting numeric criteria for priority toxic pollutants.

17

Q.

The Department will explain in its testimony

18

why it's proposing ten to the minus five as opposed to

19

ten to the minus six as the risk level, correct?

20

A.

That's correct.

21

Q.

Why don't we skip a little bit.

22

A.

Yes.

23

Q.

What has the Department done to solicit public

24
25

input?
A.

We made a fairly substantial effort in this
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1

regard.

2

last year, the Department submitted the original petition

3

to the Water Quality Control Commission, and that's found

4

in Exhibit NMED 16.

5

As the Commission knows, on November 29th of

On December 11th of last year, at the regularly

6

scheduled meeting of the Commission, the Commission

7

considered the petition and granted the public hearing,

8

set it for this meeting.

9

Following the Commission's decision, the

10

Department published the petition and notice of public

11

hearing on its web page and in the Albuquerque Journal.

12

We gave specific notice to all persons on the

13

Commission's mailing list, and to other persons who had

14

expressed interest or would likely be interested in the

15

matter, and this is found in Exhibits NMED 17 and 18; and

16

then the Bureau initiated a dialogue with several

17

organizations and persons known to be interested in the

18

triennial review and surface water quality standards.

19

Specifically, we met with a list of entities

20

during the month of January, and that's on the slide in

21

front of you.

22

On January 11th, we met with the Municipal

23

League, Environmental Quality Association.

On January

24

15th, we met with Los Alamos National Laboratory.

25

same day, January 15th, we met with the Dairy Producers

That
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1

of New Mexico.

2

Guardians and Amigos Bravos.

3

with the Middle Rio Grande Conservancy District, the

4

Elephant Butte Irrigation District, the Carlsbad

5

Irrigation District, the San Juan Water Commission and

6

representatives from the City of Farmington.

7

31st, we met with the US Fish & Wildlife Service.

8

Exhibit NMED 19 contains the sign-in sheets from these

9

several meetings.

10

On January 16th, we met with Forest
On January 18th, we met

On January

We also attempted to meet with the New Mexico

11

Acequia Commission, the New Mexico Cattle Growers

12

Association, and the New Mexico Department of

13

Agriculture.

14

difficulties for those various organizations prevented

15

that.

16
17
18
19

Q.

We were not successful in that.

Scheduling

Did these meetings prompt any changes to the

Department's proposal?
A.

Yes, in fact, they did.
Our purpose in holding these meetings was to

20

engage in dialogue with interested parties and persons,

21

hoping to obtain their insights into this petition.

22

specifically selected these persons or parties because

23

they had participated in previous hearings before the

24

Water Quality Control Commission, they had demonstrated a

25

continued interest in the Commission's work and in the

We
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1

protection of the state's waters, and we felt that they

2

were knowledgeable about the petition, about the issues

3

at hand, and were affected by the petition.

4

Speaking very personally, I am pleased in the

5

outcome of this effort.

6

time and commitment on the part of the persons who met

7

with us.

8
9

This required a fair amount of

We appreciate that.
It's also important to state that information

was presented in these meetings that helped to clarify

10

both our objective and intent with respect to the several

11

sections of the petition.

12

So this was an effort that I believe very

13

strongly benefited the Department, and I would hope also

14

benefited the participants in the meeting -- meetings.

15
16

MR. AMES:

Okay.

We'll now move on to

Mr. Montgomery.

17

JOHN MONTGOMERY

18

after having been first duly sworn under oath,

19

was questioned and testified as follows:

20

DIRECT EXAMINATION

21

BY MR. AMES:

22

Q.

Please state your name for the record.

23

A.

John Montgomery.

24
25

Unlike Dr. Davis, I have been accused of having
a soft voice.

The microphones are gone, so I'll do my
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1

best.

2

Q.

Okay.

Mr. Montgomery, where do you work?

3

A.

I work in the Surveillance and Standards

4

Section of the Surface Water Quality Bureau, New Mexico

5

Environment Department.

6

Q.

What is your job there?

7

A.

I'm the surface water quality standards

8

coordinator.

9

Q.

How long have you done that?

10

A.

A little over six months.

11

Q.

What did you do before coming to the

12

Department?

13

A.

For about 14-and-a-half years, I worked for the

14

Wyoming State Engineer's Office.

I was in the

15

Groundwater Section for nine years as a geologist.

16

worked another four-and-a-half years as the hydrographic

17

commissioner on the Upper Green River, basically

18

administering water rights.

I

19

I then attended law school.

20

I practiced law for about five years.

21

position as the county planning director in Laramie,

22

Wyoming, until the time I moved down here to take this

23

position.

24
25

Q.

After graduation,
I then took a

Is your biography accurately reflected in the

notice of intent?

KATHY TOWNSEND COURT REPORTERS (505) 243-5018
110 TWELFTH STREET, NW, ALBUQUERQUE, NM 87102

52

NMED Exhibit 133

53

1

A.

I believe it is.

2

Q.

Let's move on to your testimony.

3
4

What is the subject of your testimony?
A.

I'll be testifying regarding the interrelated

5

provisions of federal and state law and the regulations

6

that combine to form the legal framework of regulating

7

toxic pollutants in the surface water.

8
9

First, I'll describe the provisions of the
federal Clean Water Act that establish the requirements

10

for states to regulate toxic pollutants in surface

11

water.

12
13

Second, I will identify the EPA regulations
implementing these requirements.

14

Finally, I will discuss the provisions of state

15

law that authorize the Commission to adopt the narrative

16

and numeric criteria necessary to comply with the federal

17

Clean Water Act.

18

Q.

Please continue.

19

A.

If it pleases the Commission, I won't read the

20
21

statutes verbatim, in the interest of time.
First, we start with Section 101 of the Clean

22

Water Act, which states the policy of Congress with

23

regard to toxic pollutants -- that being that it is the

24

national policy that the discharge of toxic pollutants in

25

toxic amounts be prohibited.

KATHY TOWNSEND COURT REPORTERS (505) 243-5018
110 TWELFTH STREET, NW, ALBUQUERQUE, NM 87102

53

NMED Exhibit 133

54

1

Congress then set forth a method by which this

2

goal should be achieved in Section 303(c)(2)(B), which

3

requires states to adopt toxic pollutant criteria to

4

protect designated uses.

5

criteria if they are available; and if not, the state

6

must adopt criteria based on biological monitoring or

7

assessment methods.

8

The state must adopt numeric

Next, Section 307(a)(1) establishes the

9

preliminary list of toxic pollutants and authorizes EPA

10

to revise the list and add to or remove pollutants after

11

consideration of specified factors.

12

this authority, adding and removing pollutants on a

13

number of occasions.

14

chemicals and families of chemicals that was expanded to

15

a list of 129, and three have been delisted, bringing the

16

current list to 126 toxic pollutants in the National

17

Recommended Water Quality Criteria.

18

EPA has exercised

Initially, there was a list of 65

Finally, Section 304(a)(1) requires EPA to

19

develop and publish numeric criteria for the toxic

20

pollutants that are listed in Section 307(a)(1).

21

values are commonly known as the Section 304(a) criteria

22

for toxic pollutants.

These

23

We have some examples on this slide of some of

24

the substances, certainly not a full list of the 92, but

25

perhaps gives an idea of the types of substances that are
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1

involved.

2

EPA has published numeric criteria for many,

3

but not all, of the priority toxic pollutants.

These

4

criteria are compiled in 40 CFR 131.36(b)(1).

This is

5

contained in NMED Exhibit 2 and in related EPA documents,

6

such as the National Recommended Water Quality Criteria -

7

Correction of April of 1999, which is available as

8

Exhibit NMED 5.

9

Most of the criteria were originally published

10

in 1980.

11

demonstration purposes.

12

up about two-and-a-half to three feet of shelf space.

13

Those were a series of documents for

Okay.

They look like this.

They take

Many of these documents are available

14

from the EPA website.

15

been put onto the site, but a large number of them are.

16

The documents can also be found in most federal

17

repository libraries.

18

There are a number that have not

The basis for each criterion, and a full list

19

of references on which the criterion is based, is set

20

forth in these formal criteria documents.

21

Q.

Are these criteria subject to ongoing review by

23

A.

Yes.

24

review.

22

25

EPA?
The criteria are subject to ongoing

Section 304(a)(1) requires EPA to revise its
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1

criteria to accurately reflect the latest scientific

2

knowledge.

3

updated criteria based on the new information.

4

addition, EPA derives new criteria for listed pollutants

5

through a routine process.

6

Accordingly, EPA has, from time to time,
In

In my written testimony, there may be a small

7

amount of confusion.

8

EPA would routinely revise their criteria.

9

is not something that happens that frequently, but when

10
11

I believe I stated in there that
In fact, it

it does happen, it happens through a routine process.
That process begins with a comprehensive review

12

by EPA of available data and information.

EPA then

13

publishes a notice in the Federal Register and on the

14

Internet announcing its intent to evaluate an existing

15

criterion, or to derive a new one, identifying the

16

available data and information and inviting the

17

submission of new data and information relative to

18

criteria development.

19

After reviewing any responses, EPA develops a

20

draft recommended water quality criterion and publishes

21

notice in the Federal Register and on the Internet

22

announcing the availability of the draft criterion and

23

inviting public comment and scientific review.

24
25

Concurrently with the notice, EPA initiates an
agency peer review.

This review is conducted by a panel
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1

of experts who produce a report of their findings.

2

peer review process is itself subject to public scrutiny.

3

EPA's peer review practices are published in the Science

4

Policy Council's Peer Review Handbook, which is EPA

5

Document 100-B-98-001, and it may be viewed at the EPA

6

website.

7

The

At the conclusion of the public comment and

8

peer review processes, EPA evaluates the public comments

9

and the panel's report and publishes its response in the

10

record.

11

necessary, and again publishes notice in the Federal

12

Register and on the Internet announcing the availability

13

of the final water quality criterion.

14

EPA's decision is subject to judicial review.

15
16
17

Q.

EPA then revises the draft criterion, if

At this point, the

John, how does the EPA reflect to the public

how -- that it's actually conducting this ongoing review?
A.

If I understand your question correctly, it is

18

through publication, through notice in the Federal

19

Register and on the Internet.

Is that --

20

Q.

And is the IRIS a part of this?

21

A.

Oh, okay.

22

Well, yes.

EPA maintains a record of its ongoing review of

23

scientific knowledge relating to water quality criteria

24

by posting new data and information on the Integrated

25

Risk Information System, or IRIS, database.

A detailed
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1

description of IRIS is contained in Exhibit NMED 4,

2

Appendix N.

3

On the screen we have, for demonstration

4

purposes, a slide of the introductory IRIS web page.

5

IRIS is a publicly available electronic database that

6

provides chemical-specific risk information on the

7

relationship between exposure and human health effects.

8
9

The next slide shows a drop-down list where you
can click on a particular substance of interest.

The

10

next slide is a sample of one of the -- at least the

11

beginning of one of the pages.

12

for PCBs.

13

of these that shows where the cancer risk information is

14

published.

15

This one happens to be

The next screen shows a later portion of one

EPA originally developed the IRIS to assist

16

federal government agencies in responding to the growing

17

demand for consistent chemical-specific information for

18

risk assessments, standard-setting, and other regulatory

19

activities.

20

consensus has been reached by an interdisciplinary team

21

of scientists representing EPA's various program offices

22

that information -- after a consensus that the

23

information is credible.

24
25

Information is posted on IRIS only after a

Consequently, the IRIS represents an
agency-wide consensus regarding the latest scientific
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1

knowledge about the chemical.

2

list on a monthly basis.

3

The EPA updates this IRIS

In addition to chemical-specific information,

4

the IRIS database also identifies the most significant

5

and recent references on which EPA's risk assessment is

6

based.

7

must have been peer reviewed.

To be added to the IRIS database, each reference

8

Exhibit NMED 6 contains a compilation of

9

references for each of the toxic pollutant numeric

10

criteria adopted by EPA under Section 304(a)(1).

11

compilation includes references in the original 1980

12

criterion documents, as well as references considered by

13

EPA in its ongoing review of those criteria.

14

latter references were obtained from the IRIS database.

15

Q.

The

These

Would it be correct to say that the listings of

16

references in Exhibit 6 are the scientific basis for the

17

numeric criteria that EPA has adopted pursuant -- or

18

recommended pursuant to Section 304(a)(1) of the Clean

19

Water Act?

20

A.

Yes.

21

In my discussions with personnel of EPA and

22

other research I've done, I found that the references

23

listed in the 1980 documents -- well, let me rephrase.

24
25

The 1980 documents are the criteria guidance,
and the references in there are the references that were
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1

cited by EPA in the development of those documents, and

2

then, as they are revised, as new information is made

3

available, that information appears on the IRIS database

4

and its list of references.

5

Q.

You've compiled all the references, as you

6

said, for all of the pollutants for which the Department

7

is proposing to correct here today, or all the criteria

8

the Department is proposing today; correct?

9

A.

That's correct.

10

Q.

How long is that document?

11

A.

The document, including some chemical synonyms

12

lists, is approximately 750 pages.

13

of actual references.

14
15
16

Q.

There are 683 pages

Do you know how many references are actually

there?
A.

I calculated that once.

I don't recall the

17

number, but it seems like it's in excess of 10,000

18

references.

19

between different substances, so the actual count will be

20

less than that.

21
22
23

Q.

Some of those references do duplicate

How has EPA implemented Section 303(c)(2)(B) of

the Clean Water Act?
A.

EPA has established and published regulations

24

to implement the statutory requirements in Section

25

303(c)(2)(B).

These regulations are set forth in 40 CFR,
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1
2

Part 131, Water Quality Standards.
Of particular relevance is Section

3

131.11(a)(2), which requires the state to adopt criteria

4

for toxic pollutants which may adversely affect water

5

quality or the attainment of the designated water use or

6

which warrant concern.

7

The criteria must be set at levels sufficient

8

to protect the designated use, and 40 CFR 131.11(a)(1)

9

requires the criteria must be based on sound, scientific

10
11

rationale.
The EPA regulations also establish the

12

acceptable form of criteria.

13

presumption that numeric criteria will be adopted.

14

However, the states are authorized to adopt narrative

15

criteria when numeric criteria cannot be established or

16

to supplement numeric criteria.

17

40 CFR 131.11(b) states a

This Commission long ago adopted, and EPA

18

approved, a general narrative criteria for toxic

19

pollutants.

20

numeric criteria for certain chemicals and heavy metals.

21

Steve Pierce will describe the Commission's historical

22

approach to toxic pollutants during his testimony, as

23

well as the basis for the Department's proposal to add

24

numeric criteria and a procedure for selecting and

25

deriving new criteria.

More recently, the Commission has adopted
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1

With respect to numeric criteria, Section

2

131.11(b) authorizes the state to use one of three

3

approaches.

4

Section 304(a) criteria for priority toxic pollutants.

5

As I previously described, these criteria are developed

6

and published by EPA pursuant to the Clean Water Act and

7

only after scientific peer review process and subject to

8

judicial review.

9

First, the state may rely on EPA's published

As Steve Pierce will explain, these criteria,

10

with one exception, are the numeric values which the

11

Department proposes today.

12

Second, the state may adopt EPA's Section

13

304(a) criteria for priority toxic pollutants with

14

modifications to reflect site-specific conditions.

15

approach requires substantial information about a water

16

body, and if applied state-wide, will quickly exhaust the

17

Department's resources.

18

use this approach to adjust the numeric criteria, after

19

their adoption by the Commission, to account for surface

20

waters with substantially different physical, chemical,

21

or biological characteristics.

22

This

However, it may be possible to

Finally, the state may use other scientifically

23

defensible methods.

However, the Department is reluctant

24

to develop its own method for deriving new values for all

25

of the priority toxic pollutants in Sections 307(a)(1)
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1

due to the cost and uncertainty whether EPA would accept

2

those methods.

3

Q.

Mr. Montgomery, does the New Mexico Water

4

Quality Act authorize the Commission to adopt numeric and

5

narrative criteria for priority toxic pollutants?

6

A.

Yes.

7

The New Mexico Water Quality Act establishes

8

the Commission and its powers and duties regarding the

9

water quality in the State of New Mexico.

10

First, the New Mexico Water Quality Act

11

designates the Commission as the state water pollution

12

control agency, quote, for all purposes of the federal

13

act, unquote, and directs the Commission to take all

14

action necessary and appropriate to secure the state --

15

to secure to this state the benefits of the federal Clean

16

Water Act and its programs.

17

One such benefit is the opportunity, under

18

Section 303(c)(2)(B), for the state to adopt toxic

19

pollutant criteria for itself under its own terms, rather

20

than having the criteria imposed upon it by the federal

21

government.

22

Second, the New Mexico Water Quality Act

23

expressly authorizes the Commission to adopt water

24

quality standards that shall, at a minimum, protect the

25

public health and welfare, including water quality

KATHY TOWNSEND COURT REPORTERS (505) 243-5018
110 TWELFTH STREET, NW, ALBUQUERQUE, NM 87102

63

NMED Exhibit 133

64

1

criteria to protect designated uses.

2

The scope of this power is broad enough to

3

authorize numeric and narrative criteria, and, in

4

practice, the Commission has interpreted and applied this

5

power to adopt both types of criteria as necessary to

6

secure to this state the benefits of the federal act.

7

MR. AMES:

8

Now, I'll move to Mr. Pierce.

9

Thank you, Mr. Montgomery.

STEVEN PIERCE

10

after having been first duly sworn under oath,

11

was questioned and testified as follows:

12

DIRECT EXAMINATION

13

BY MR. AMES:

14

Q.

15

record.

16

A.

My name is Steven Pierce.

17

Q.

And, Mr. Pierce, where do you work?

18

A.

I work at the Environment Department, Surface

Mr. Pierce, please state your name for the

19

Water Quality Bureau, in the Surveillance and Standards

20

Section.

21

Q.

What do you do there?

22

A.

I'm the program manager of the section.

23

Q.

Is your biography accurately reflected in the

24
25

notice of intent?
A.

It is.
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1

MR. AMES:

At this point I'd like to interject

2

a statement.

3

is not going to be able to present all of his testimony

4

as planned.

5

Mr. Pierce is a bit under the weather and

The written testimony had already been

6

previously provided to all the Commissioners, and I hope

7

the Commission has had a chance to look it over, so we're

8

actually going to skip substantial portions of

9

Mr. Pierce's testimony, both to preserve time, move this

10

proceeding to a conclusion, and also to preserve

11

Mr. Pierce's voice for cross -- at least when we get

12

there.

13

Q.

So with your indulgence, Mr. Pierce, we're

14

going to skip through the national -- the discussion

15

about the national experience, which is background

16

information for you all to understand how the United

17

States got to this point, or how we got to the point of

18

303(c)(2)(B) of the Clean Water Act, which is the driver

19

behind this particular petition.

20

questions along the way.

21

We're going to hit some

In particular, I'd like to ask Mr. Pierce what

22

EPA has done to enforce the requirement for numeric

23

criteria.

24
25

A.

EPA has taken two steps to accelerate

compliance with the requirement to adopt numeric
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1

criteria.

2
3

First, while the states take the necessary
steps to adopt --

4

MR. AMES:

I think we're actually going to

5

interrupt Mr. Pierce at this point, because I don't know

6

how productive this is going to be for anyone,

7

particularly Mr. Pierce.

8
9

I think we'll let Mr. Davis -- Dr. Davis
present his testimony, if that's acceptable.

It is

10

Mr. Pierce's testimony, he's available for cross on that

11

testimony.

12

section that Dr. Davis is going to do, any changes from

13

the written testimony itself.

14
15

With the Hearing Officer's indulgence, could we
proceed in that manner?

16
17

I don't believe that there have been, in the

In the Hearing Officer's absence, can we
proceed?

18

MR. JOHNSON:

19

MR. KEYES:

20

MR. AMES:

21

Proceed.

We could take a five-minute break.
That would be fine.

appreciate that.

22

(Recess held.)

23

MR. MAGGIORE:

24
25

I'd sure

Let's go ahead and return from

our recess.
I apologize for -- I was powdering my nose when
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1

I guess Commissioner Keyes made an executive decision to

2

go on break, which is excellent judgment.

3
4

I believe you were going to proceed with the
direct testimony from Mr. Pierce?

5

MR. AMES:

6

MR. MAGGIORE:

7

MR. AMES:

8

Thank you.

9

MR. MAGGIORE:

Please proceed.

(BY MR. AMES)

Mr. Pierce, what has EPA done to

10

Q.

Yes, we are -Okay.

-- Mr. Chairman.

11

enforce the requirement for numeric criteria in the Clean

12

Water Act?

13
14

A.

EPA has taken two steps to accelerate

compliance with the criteria.

15

First, while the states take the necessary

16

steps to adopt numeric criteria, EPA adopted an interim

17

measure to provide numeric criteria for NPDES permitting.

18

The measure authorizes three alternatives for translating

19

narrative toxic criterion, which is no toxics in toxic

20

amounts, into chemical-specific applicable numeric

21

criteria.

22

One alternative is to use the EPA's numeric

23

criteria for priority toxic pollutants.

Another

24

alternative is to use the state-approved translation

25

procedure.
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1

The second step taken by EPA is to begin

2

federal promulgation of numeric criteria.

Rather than

3

rely on permit writers, state and federal, to comply with

4

the interim measure, EPA has imposed numeric criteria

5

through the National Toxics Rule, the California Toxics

6

Rule, and the Great Lakes Initiative.

7

It's in the context of these federal

8

promulgations that EPA has demanded that New Mexico adopt

9

numeric criteria for itself.

10
11
12

Q.

What has New Mexico done to regulate toxic

pollutants in surface water?
A.

Well, for many years the State of New Mexico

13

has relied on the narrative toxics criteria to satisfy

14

its obligation under the Clean Water Act.

15

the Department's request, the Commission supplemented

16

this narrative criterion with numeric criteria for 13

17

priority toxic pollutants, but only for the protection of

18

aquatic life.

19

In 1991, at

EPA approved the new criteria, although it

20

cautioned that additional criteria would be required in

21

the future.

22

In 1992, EPA promulgated the National Toxics

23

Rule.

The Department responded by expanding its sampling

24

program to include the entire list of priority toxic

25

pollutants.

The Department collected these samples
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1

during all major water quality surveys at each location

2

that was deemed to pose the highest probability of

3

detecting priority toxic pollutants.

4

entered all these results into EPA's STORET water quality

5

database.

6

Department determined that two organic priority toxic

7

pollutants were present in state waters -- DDE, a

8

breakdown of DDT, and gamma BHC, also known as lindane.

9

These priority toxic pollutants were detected

10

in samples collected and analyzed by USGS -- DDE in two

11

tributary drains of the Rio Grande, and lindane in the

12

Santa Fe River.

13

were far below EPA's 304(a) criteria for these

14

pollutants.

15

The Department

After considerable data evaluation, the

However, the measured concentrations

Accordingly, the Department determined that no

16

priority toxic pollutants could reasonably be expected to

17

interfere with the designated use of any water covered by

18

the Clean Water Act, and it did not propose that the

19

Commission adopt any numeric criteria for priority toxic

20

pollutants during the 1998 triennial review.

21

Q.

What was EPA's response?

22

A.

On January 23rd, 2001, EPA issued its record of

23

decision on New Mexico's 1998 triennial review.

The ROD

24

stated that EPA would consider recommending that the

25

administrator make a finding that New Mexico water
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1

quality standards did not comply with the Clean Water Act

2

because they do not contain human health and aquatic life

3

criteria for all priority toxic pollutants listed

4

pursuant to Section 307(a)(1).

5

EPA gave two options for avoiding this result:

6

we could adopt aquatic life and human health criteria for

7

the remaining priority pollutants, or we could provide

8

data analysis demonstrating these criteria are not needed

9

because the pollutants are not present in concentrations

10
11

that threaten aquatic life and human health.
Q.

Now, in response to the ROD, the Department

12

sought data from EPA and then they got back some effluent

13

discharge screening data.

14

In addition to that data, you mentioned the

15

ambient data we had on the tributaries to the Rio Grande

16

and the Santa Fe River.

17

After the Department reviewed all this

18

information, what position did it take and what position

19

is it taking now regarding EPA's demand for numeric

20

criteria?

21

A.

Well, the Department has pretty well concluded

22

that it might be most prudent to adopt all the remaining

23

priority pollutant criteria.

24

that the presence of priority toxic pollutants in various

25

effluent discharges and in the ambient waters of Los

We have no data to prove
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1

Alamos National Laboratory and the Santa Fe River will

2

not interfere with designated uses in affected waters of

3

the United States.

4

Indeed, the levels of priority toxic pollutants

5

in the ambient waters at Los Alamos National Laboratory

6

indicate a threat to aquatic life and human health

7

downstream in the Rio Grande.

8

acknowledged that EPA's interpretation of the Clean Water

9

Act, which it's charged with implementing, may be

10

Moreover, it must be

entitled to substantial deference.

11

Indeed, having stated its position that the

12

Clean Water Act requires New Mexico to adopt numeric

13

criteria for all priority toxic pollutants, EPA may have

14

a difficult time evading the obligation to promulgate

15

such criteria in the face of state inaction.

16

light, the Department recommends that the Commission

17

take the opportunity to adopt the numeric criteria it

18

deems most appropriate and advantageous to the interests

19

of the State of New Mexico.

20

Q.

In this

Assuming the Commission accepts the

21

Department's recommendation, what options does it

22

have?

23

A.

EPA recognizes three options for complying with

24

these requirements.

The options are explained in more

25

detail in the Water Quality Standards Handbook, which is
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1

Exhibit NMED 4.

2

Option one is to adopt numeric criteria for all

3

priority pollutants for which EPA has developed Section

4

304(a) recommended criteria, which are applicable to all

5

state waters without regard to whether the pollutants are

6

known to be present in those waters.

7

Most states exercise this option, and use EPA's

8

Section 304(a) recommended criteria, because it achieves

9

comprehensive coverage with scientifically defensible

10

criteria, therefore, avoiding the need to conduct

11

resource-intensive evaluations of numerous waters.

12

Option two.

The state could adopt numeric

13

criteria only for those priority toxic pollutants which

14

are discharged or present in a state water and which

15

could reasonably be expected to interfere with designated

16

uses, and only to the extent necessary to protect those

17

uses.

18

Functionally, this option requires the

19

development of site-specific criteria.

20

comports with the statutory requirement and only requires

21

criteria in response to a specific problem, in practice

22

this option is difficult to implement.

23

resource-intensive to determine if, and which, priority

24

pollutants are interfering with a designated use.

25

While the option

It is time- and

Moreover, the time and resources required to
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1

develop and defend site-specific criterion on a recurring

2

basis pose substantial problems for the Department, for

3

the Commission, and for other interested parties.

4

In this regard, the option suffers from the

5

same flaws that doomed the pre-1972 approach to water

6

pollution control.

7

Option three.

Adopt a procedure for

8

translating a general narrative toxic criterion, no

9

toxics in toxic amounts, into chemical-specific numeric

10

criteria.

11

derive numeric criteria for priority toxic pollutants

12

whose discharge or presence could reasonably be expected

13

to interfere with a designated use.

14

At a minimum, this procedure must be used to

This option provides the flexibility of

15

calculating numeric criteria on an as-needed basis,

16

reducing the time and cost of adoption and allowing the

17

immediate use of the latest scientific information.

18

And then there is option four that EPA didn't

19

state, and that's that no action is taken.

20

this is it's possible EPA could promulgate these

21

standards, these criteria, for the State of New Mexico.

22

The result of

The Water Quality Standards Handbook indicates

23

that the most appropriate use of option three is to

24

supplement option one or two.

25

criteria for priority toxic pollutants with statewide

This would provide numeric

KATHY TOWNSEND COURT REPORTERS (505) 243-5018
110 TWELFTH STREET, NW, ALBUQUERQUE, NM 87102

73

NMED Exhibit 133

74

1

applicability to ensure precision in the calculation of

2

effluent limitations for NPDES permits and total maximum

3

daily loads, backed up by a predictable method for

4

developing additional numeric criteria as needed.

5
6

Q.

What option has the Department been

implementing for the past decade?

7

A.

Since 1990, the Department has followed option

8

two.

It selected this option because it called for a

9

more limited collection of samples for analysis during

10

some water quality surveys and therefore was less

11

expensive.

12

However, since EPA issued the ROD in January,

13

2001, the Department has been collecting and analyzing

14

more extensive samples for all priority toxic pollutants

15

during all water quality surveys.

16

principal argument against option one, which was the

17

expense of sampling and analyzing for all priority toxic

18

pollutants during all water quality surveys, is no longer

19

applicable because we're already doing that.

20
21
22

Q.

Accordingly, the

What is the Department's preferred option

today?
A.

The Department recommends that the Commission

23

adopt a combination of option one and option three.

24

respect to option one, the Department recommends the

25

adoption of numeric criteria for all priority toxic

With
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1

pollutants for which EPA has published Section 304(a)

2

criteria for the consumption of organisms.

3

With respect to option three, the Department

4

recommends the adoption of a translation procedure for

5

the existing general toxic standard to allow EPA to

6

derive a numeric criterion for priority toxic pollutants

7

in NPDES-regulated discharges but for which the

8

Commission has not yet adopted numeric criteria.

9

The translation procedure has many advantages

10

for New Mexico.

11

certify NPDES permits with a reasonable assurance that

12

designated uses are being protected.

13

procedure requires the use of the IRIS data, which is

14

consistent with the federal requirement to use the most

15

current risk information in calculating criteria for the

16

protection of human health.

17

Department to incorporate the appropriate EPA-approved

18

formulae for calculating numeric criteria into the Water

19

Quality Management Plan.

20

First, it would allow the Department to

The translation

It also requires the

These formulae, recently revised by EPA, are

21

established in EPA's Methodology for Deriving Ambient

22

Water Quality Criteria for the Protection of Human

23

Health.

24

slide.

25

That's Exhibit NMED 7, and also shown on the

Second, the translation procedure ensures that
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1

EPA will implement the Commission's policy choice

2

regarding the appropriate risk level for cancer-causing

3

priority toxic pollutants.

4

In this petition, the Department proposes a

5

cancer risk level of ten to the minus fifth.

6

additional cancer in 100,000 exposed persons.

7

That's one

The proposal reflects the Commission's previous

8

endorsements of this risk level.

They have endorsed this

9

specifically in the water quality standards under the

10

section of domestic water supply and also in the

11

regulations at 20.6.2.7.UU, which is the definition of a

12

toxic pollutant as one that would cause a risk level of

13

ten to the minus fifth.

14

Third, the translation procedure tells EPA how

15

to calculate numeric criteria when none is provided in

16

the state water quality standards.

17

Finally, as I'll explain later in my testimony,

18

the translation procedure requires the Commission to

19

review and approve the numeric criterion itself.

20

Notwithstanding the advantages of the translation

21

procedure, it should be noted that the approach is not

22

new.

23

translation procedure for calculating aquatic life

24

chronic numeric criterion, and it's the Department's

25

practice to petition the Commission to review and approve

The Commission already employs a similar
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1

criteria that have been derived through this process.

2

Q.

How are you doing?

3

A.

I'm fine.

4

Q.

We're now going to go on and talk about the

5

petition itself section by section.

6

focus on the primary sections.

7

changes in the petition that probably don't warrant a

8

discussion.

9
10

We'll try and

There are a number of

So why don't we start with Section 10, one of
the primary changes.

11

Can you please explain what the Department has

12

proposed with respect to Section 10 of the water quality

13

standards?

14
15

A.

Yes, I can.
The Department proposes a new flow value for

16

evaluating compliance with human health criteria.

17

new value, which is known as the harmonic mean flow, is

18

defined in EPA's Water Quality Standards Handbook, which

19

is Exhibit NMED 4.

20

The

This definition says, "Harmonic mean flow is

21

the number of daily flow measurements divided by the sum

22

of the reciprocals of the flows," and it restates it as

23

it is the reciprocal of the mean of reciprocals.

24
25

The Department initially did not propose a
definition for this term because the Commission had
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1

indicated during the 1998 triennial review and

2

deliberations that standard statistical terms should not

3

be defined in the standards.

4

Department's January meetings with interested groups,

5

several persons recommended that a common reference be

6

provided.

7

Water Quality Standards Handbook, which is publicly

8

available in hard copy and also electronically on the

9

Internet.

However, during the

In response, the Department selected the EPA

10

Nonetheless, LANL has suggested that actual

11

language from the Water Quality Standards Handbook be

12

added.

13

condition that the definition be contained in Section

14

20.6.4.10, which is the section that would have the

15

reference to the harmonic mean flow, and that's because

16

in the public notification, we did not notify that there

17

would be any changes to Section 7, which is where

18

definitions would be contained.

19

The Department supports this proposal on the

If this is the case, we could recommend a

20

definition be adopted in that section during the

21

triennial review.

22

The Department's specification of the harmonic

23

mean flow and the proposed reference to the EPA

24

definition ensures that the application of water quality

25

standards complies with federal requirements.

Since
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1

1992, EPA has developed a Section 304(a) criteria for

2

cancer-causing pollutants using exposure assumptions

3

which are best reflected by the harmonic mean flow.

4

Specifically, EPA's model for human health

5

effects assumes long-term exposures to low

6

concentrations.

7

procedures to require the use of harmonic mean flow for

8

noncancer-causing pollutants as well.

9

now requires the use of harmonic mean flow to implement

10

Recently, EPA amended its implementation

As a result, EPA

all human health criterion.

11

The Department's proposing to retain the

12

existing flow value, the critical low flow, for all other

13

criteria.

14

effluent limitations to ensure that discharges comply

15

with the criteria during most flow regimes -- that is,

16

during all flow regimes above a specified low point, the

17

critical low flow.

This value is used to calculate the NPDES

18

The specification of this low point is

19

important, because, without it, a discharge would have to

20

comply with the applicable numeric criteria at the end of

21

the pipe.

22

The standard would become the effluent limit.
The current critical low flow is the 4Q3, the

23

lowest four-day flow which has a return frequency of

24

three years.

25

in order to implement new aquatic life criteria for heavy

The Commission adopted this value in 1991
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1

metals, which are a subset of the priority toxic

2

pollutants listed pursuant to Section 307(a)(1) of the

3

Clean Water Act.

4

Before 1991, the Commission had specified this

5

low point, the critical low flow, as the 7Q10, the lowest

6

consecutive seven-day flow which recurs once in a

7

ten-year period.

8
9
10
11

The difference between the harmonic mean flow,
the 4Q3 and the 7Q10 is illustrated by the graphs shown
in Exhibit NMED 11, which is shown on the screen.
Generally speaking, for a given stream, the

12

harmonic mean flow is higher than the 4Q3, and both are

13

higher than the 7Q10.

14

Originally, EPA took their use of the harmonic

15

mean flow from an article that was published in the

16

Journal of Hydraulic Engineering, which gives more

17

information on the harmonic mean flow.

18

state flows for 60 different watersheds throughout the

19

country, and in every single case, the harmonic mean flow

20

is lower than the average.

21

closer the two are together.

22

In here, they

The shorter the term, the

If you look at the average on the seven-day

23

period, the two terms are no more than two percent apart.

24

As the time length grows longer, the harmonic mean flow

25

starts diverging from the average, but it's always less
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1

than the average.

2

The graphs show these flows for two different

3

streams.

The first graph shown here represents data for

4

the free-flowing Rio Chama at La Puente, which is near

5

Tierra Amarilla.

6

average for all flows for that day from 1956 to 1997, as

7

measured by USGS.

8

the entire period is 364 cfs.

9

62.6 cfs.

The flow shown for each day shows the

The total average flow for all days in

The 4Q3 flow, which is used for all other

10

standards now, is 17.5 cfs.

11

is 7.4 cfs.

12
13
14

The harmonic mean flow is

The 7Q10 that we used to use

So you can see that the harmonic mean flow is a
less stringent way of applying standards.
The second and third graphs present the data

15

for the Rio Grande at Albuquerque.

16

of the Rio Grande at Albuquerque has been controlled by

17

Cochiti Dam, dams on the Rio Chama, Willow Creek, Jemez

18

River, Galisteo Creek, and also the irrigation diversion

19

at Angostura.

20

average flow from 1975 to 1999 is 1,489 cfs.

21

Since 1973, the flow

For this stretch of river, the total

In order to get a clearer picture of the

22

others, we have to enlarge that section that's there, and

23

it shows the harmonic mean flow would be 161 cfs, the 4Q3

24

flow is down toward the bottom at 32.2 cfs, and the 7Q10

25

flow is right at the baseline at 7.8 cfs.
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1
2
3

So the harmonic mean flow here, again, is a lot
less stringent way of implementing these standards.
One recurring issue regarding the use of

4

harmonic mean flow concerns the application of human

5

health criteria to ephemeral waters.

6

proposing to apply human health criteria for a small

7

number of the priority toxic pollutants to ephemeral

8

waters which are tributaries of those waters with

9

existing, designated or attainable fishery uses.

The Department's

10

Specifically, the Department seeks to prevent

11

persistent toxic pollutants, such as dioxin, DDT, PCBs,

12

and various heavy metals, from reaching waters which

13

contain fisheries used by New Mexico residents.

14

In a moment, I'll explain the Department's

15

rationale for this proposal.

16

it's not possible to calculate the harmonic mean flow for

17

ephemeral waters, and, therefore, it's not possible to

18

apply the human health criteria to these waters except at

19

the end-of-pipe basis.

20

It's been pointed out that

LANL has proposed in these procedures using the

21

modified harmonic mean formula currently used by the

22

State of Texas, which accommodates ephemeral waters that

23

have periods of zero flow.

24

not take zero flows because it has to have the reciprocal

25

of the flow, which is a nondefined term.

The original formula could
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1

The Department believes that LANL's proposal

2

has merit and supports the use of this formula for those

3

waters that are ephemeral.

4

Finally, San Juan Water Commission argues that

5

the Department should have evaluated whether harmonic

6

mean flow represents the long-term average flow on which

7

the human health criteria are based and adopt a long-term

8

average flow if it reflects the appropriate flow

9

conditions.

10

EPA stated in the California Toxics Rule, which

11

is their most recent promulgation of human health

12

criteria, that it believes that the harmonic mean flow is

13

the correct statistic to use in computing such design

14

flows rather than any other averaging techniques.

15

EPA has conducted extensive studies into this matter, the

16

Department sees no reason to invest its resources and

17

reinvent the wheel.

18

Q.

Since

Mr. Pierce, the Department has proposed a new

19

subparagraph in Section 10 regarding the applicability of

20

the human health criteria.

21

Can you please explain what the Department's

22

proposal is?

23

A.

24
25

Yes, I can.
The Department proposes this new section to

identify the waters that are subject to the numeric
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1

criteria for the protection of human health.

2

Specifically, these criteria would apply to all

3

waters with a designated, existing or attainable fishery

4

use.

5

There is little dispute about the application

6

of the criteria to this.

7

public meetings for our proposal.

8
9

This language was adopted at

The Department's proposed human health criteria
were developed to protect humans consuming fish, so it's

10

appropriate to apply these criteria to waters with a

11

designated, existing or attainable fishery use.

12

Department also proposes to apply a small subset of these

13

criteria to waters which are tributary to waters with a

14

designated, existing or attainable fishery use.

15

application is more contentious, because some of these

16

tributaries are ephemeral or have ephemeral reaches.

17

Many of these waters may have aquatic organisms, but

18

they do not generally have fish which are consumed by

19

humans.

20

The

This

The Department believes that it's appropriate

21

to apply the criteria for persistent toxic pollutants to

22

these ephemeral waters in order to protect downstream

23

waters which do have fish communities.

24

stated, the purpose of the human health criteria is to

25

protect human health from the consumption of fish with

As I previously
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1

toxic pollutants in their flesh.

2

For most of the toxic pollutants, this goal can

3

be accomplished by protecting the water in which the fish

4

live from direct discharges of these pollutants.

5

pollutants degrade into less toxic compounds in a

6

relatively short period of time, a matter of days or

7

weeks.

8
9

These

Other toxic pollutants are more persistent, or
else they degrade to equally toxic components, such as

10

DDT.

11

environment over a period of many lifetimes.

12

cases, they adhere to sediments and are mobilized during

13

runoff events and transported downstream to live waters.

14

These pollutants are bioaccumulative.

15

fish, which absorb them from the water and the aquatic

16

organisms which they eat, who in turn have absorbed them

17

from the water column and from the sediments.

18

these pollutants bioaccumulate to concentrations which

19

are dangerous to humans which consume the fish.

20

These pollutants pose a substantial risk in the
In many

They accumulate in

Over time,

This problem is real and it exists currently in

21

New Mexico.

The table in Exhibit NMED 10 indicates high

22

levels of PCBs and dioxin in ephemeral storm waters at

23

Los Alamos National Laboratory.

24

collected by the NMED-DOE Oversight Bureau, and they were

25

analyzed by the Access Analytical Laboratories in

These data were

KATHY TOWNSEND COURT REPORTERS (505) 243-5018
110 TWELFTH STREET, NW, ALBUQUERQUE, NM 87102

85

NMED Exhibit 133

86

1

Vancouver.

2

There also is evidence that these pollutants

3

are being transported downstream into waters containing

4

fish consumed by New Mexicans.

5

February, 2002, data review which reveals high levels of

6

PCBs and dioxin in fish that were caught in Cochiti

7

Reservoir.

8
9

Exhibit NMED 9 contains a

This is only an example, and it's not my intent
to single out LANL.

These are very hard-to-detect

10

pollutants.

11

state if these same precise sampling and analytical

12

procedures, which are very expensive, are conducted.

13

the example illustrates a larger point.

14

toxic pollutants in ephemeral waters, the most common

15

control strategies in place do not work.

16

They may be found in other locations of the

But

For persistent

For persistent toxic pollutants, a different

17

strategy is needed.

18

pollutant load discharged to the ephemeral water must be

19

controlled.

20

criteria for persistent toxic pollutants must be applied

21

to the tributary itself, even if it does not have fish or

22

a designated fishery use.

23

Q.

To protect downstream fisheries, the

To achieve this objective, the numeric

LANL opposes the applicability of human health

24

criteria to ephemeral waters.

25

make in this regard?

What arguments does it
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1

A.

LANL argues that ephemeral waters do not

2

contain fisheries, and that is true.

3

Department's proposal is designed to ensure that loads of

4

certain highly persistent toxics do not reach fishery

5

waters.

6

However, the

LANL argues that applying criteria to ephemeral

7

waters is not the best way to protect the downstream

8

uses.

9

water supply use were designated, that every tributary

They talk about the Rio Grande, and if a domestic

10

upstream of that segment would be required to be

11

designated as a domestic water supply.

12

straw-man argument.

13

to protect downstream uses.

14

have the ability to attenuate levels of pollutants.

15

clean themselves up over distance and time.

16

not all waters upstream from primary contact waters have

17

to be designated as primary contact.

18

standards that are in place in upstream waters do protect

19

the primary contact use downstream.

20

not be the case for these highly persistent subsets of

21

contaminants.

22

generations and will bioaccumulate.

23

This is really a

Standards are set on upstream waters
Natural free-flowing streams
They

That's why

In those cases, the

However, that would

These will stay in the environment for

Under LANL's proposal, these persistent

24

contaminants would not be regulated in ephemeral streams.

25

The Department's proposal only applies to 15 -- the very
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1

worst of the worst of the toxic chemicals -- to ephemeral

2

tributaries.

3

and bioaccumulate to dangerous levels in fish.

4

no good reason to release any of these 15 persistent

5

toxic chemicals into the watersheds of the state.

6

These substances persist in the environment
There is

LANL argues that existing approaches are

7

effective.

The current application of standards to

8

effluent-dependent reaches only applies when discharges

9

routinely reach classified waters downstream, and it

10

excludes all those discharges which reach those

11

classified waters during runoff events.

12

large loophole in the standards.

13

This is a very

The LANL proposal is a blank check for

14

discharges which add loading of persistent toxics to

15

waters of the state.

16

sediments with it, and the sediments -- the smallest

17

sediments have the largest surface water area and tend to

18

pick up the greatest number of those contaminants.

19

these fine sediments that get moved most easily

20

downstream.

21

Water flows downhill and it carries

It's

Any of these persistent priority toxic

22

pollutants that are allowed to enter ephemeral waters

23

will move downstream over time.

24

contaminants to enter ephemeral waters is the same as

25

allowing them to enter waters that have fish in them.

Allowing these
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1

Q.

Mr. Pierce, in its written testimony the San

2

Juan Water Commission argues that the Department intends

3

to apply the criteria to private waters.

4
5

What is the Department's response?
A.

There is absolutely nothing in the Department's

6

proposal that says this.

7

during the public outreach meetings.

8
9

Jim Davis did not say this

If the San Juan Water Commission believes that
this was said, why did they not question this at that

10

meeting at that time?

11

purpose of openly exchanging information in a non-

12

confrontational situation and to arrive at the very best

13

proposal for all parties.

14

The meetings were set up for the

Private waters are and will continue to be

15

exempt under the New Mexico Water Quality Act.

That's

16

simply not a prerogative of the Surface Water Quality

17

Bureau.

18

Q.

Mr. Pierce, what method will the Department

19

use to determine compliance with the human health

20

standards?

21

A.

The Department proposes to add this section in

22

order to specify the method for determining compliance

23

with human health criteria.

24
25

The single grab sample approach is consistent
with the compliance method adopted by the Commission for
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1

all the other numeric criteria, except for compliance

2

with chronic aquatic life criteria, which is based on the

3

arithmetic mean of analytical results using appropriate

4

protocol.

5

Now, in practice, the Department doesn't make

6

compliance determinations on fewer than two samples, even

7

if the method does allow for a single grab sample.

8

the Department detects an exceedence of a numeric

9

criteria in an analytical result, after all QA/QC

When

10

requirements have been investigated and found to be in

11

effect, it goes out and collects at least one second

12

sample from the same location.

13

confirms this exceedence in the second sample does it

14

conclude that an exceedence has occurred.

15

even consider a violation at that point.

16

assessment of attainment of the use, our protocol

17

requires seven sample results are needed, and this

18

includes all the standards for which the Commission has

19

specified that compliance is based on a single grab

20

sample.

21

Q.

22
23

Only if the Department

It doesn't
For a full

Steve, let's move on to Section 12.F.

This is

the heart of the Department's proposal.
Could you please explain how the Department

24

proposes to use the Section 304(a), recommended values

25

that EPA has developed and as well the translation
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1

mechanism, to derive such a criteria when the Commission

2

has not adopted them?

3

A.

Okay.

The Department proposes to amend Section

4

12.F to establish a procedure for using new EPA Section

5

304(a) criteria for priority toxic pollutants to protect

6

aquatic life and human health.

7

proposes a procedure for deriving numeric criteria for

8

those priority toxic pollutants when EPA has not

9

published Section 304(a) recommendations.

10

The Department also

The Department's proposal regarding human

11

health criteria is new, but the proposed language

12

regarding aquatic life criteria follows the existing

13

Commission procedures and language in the standards.

14

It's important to retain this procedure because new toxic

15

pollutants are occasionally detected in our aquatic

16

ecosystems.

17

EPA, the Department, the regulated community,

18

the public, and the environment are served by the

19

availability of a readily identifiable, Commission-

20

approved procedure for calculating these numeric

21

criteria.

22

have to request a hearing every time a new toxic

23

pollutant is detected in ambient water, delaying

24

protection of the environment, and taxing the resources

25

of the Department and other interested persons.

Without the procedure, the Department would
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1
2
3

I'm going to go through the Section 12.F
paragraph by paragraph.
The first paragraph, we propose to amend

4

paragraph one to clarify the general toxic standard, no

5

toxics in toxic amounts, applies to all sources except

6

natural causes.

7

Deletion of the term "attributable to

8

discharges" is necessary to ensure the general toxic

9

standard applies to the full range of activities which

10

contribute toxic pollutants to state waters.

11

Specifically, the word "discharge" substantially narrowed

12

the scope of the standard.

13

standards do not define "discharge," but the EPA, at 40

14

CFR Section 122.2, excludes pollutants deposited in dry

15

channels and upland areas which may be mobilized into

16

state waters from this definition.

17

natural causes was added to clarify the Department

18

recognizes the concept of natural background for

19

evaluating the conditions of state waters.

The state water quality

The exception for

20

Finally, the Department proposes to amend

21

paragraph one to clarify the general toxic standard

22

applies to toxicity affecting humans, livestock and to

23

other animals, as well as fish and other aquatic

24

organisms.

25

The Department proposes to amend paragraph two
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1

to establish the procedure be followed when the Section

2

900.M table, which we are proposing for inclusion in the

3

back part of the standards, does not contain a human

4

health criterion for a priority toxic pollutant.

5

First, under paragraph 2(a), the human health

6

criteria would be the recommended human health criterion

7

for the category "consumption of organisms only"

8

published by the US Environmental Protection Agency

9

pursuant to Section 304(a) of the Clean Water Act.

10

particular importance, the procedure specifies the

11

category of organisms only and the ten to the minus fifth

12

risk level for cancer-causing pollutants.

13

Of

The Department proposes the organisms only

14

category because it believes these criteria adequately

15

protect human health in New Mexico.

16

categories of recommended human health criteria.

17

first category is consumption of water and organisms

18

together, and the second is the consumption of organisms

19

only.

20

EPA publishes two
The

The difference between the categories is the

21

exposure route.

The first category assures that the

22

public -- I'm sorry, assumes that the public is consuming

23

raw, untreated surface water and consuming fish caught in

24

that same water.

25

treatment methods can remove the priority toxic

Because conventional drinking water
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1

pollutants that might be found in surface waters of New

2

Mexico, the Department does not consider the criteria

3

based on the consumption of untreated surface water is

4

necessary to protect human health in New Mexico.

5

The second category assumes that the public is

6

exposed only through the consumption of fish, and other

7

aquatic organisms, if appropriate.

8

public obtains drinking water from a source which meets

9

the requirements of the Federal Safe Drinking Water Act,

It assumes that the

10

which would limit the level of these priority toxic

11

pollutants.

12

The Department concludes that this second

13

category of criteria would adequately protect public

14

health in New Mexico.

15

The Department proposes the ten to the minus

16

fifth risk level because, as I've said previously, it's

17

consistent with existing Commission policy.

18

two places, the Commission has endorsed this risk level.

19

In at least

When EPA has not published a Section 304(a)

20

recommended criteria, under paragraph 2(b), the criterion

21

would be derived using the appropriate formulae specified

22

in the Water Quality Management Plan -- the New Mexico

23

Water Quality Standards Management Plan.

24
25

These formulae were published by EPA in October
of 2000 and are included in NMED Exhibit 7.
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1

EPA has stated that the states may adopt

2

Section 304(a) recommended criteria or criteria which

3

have been calculated according to this formulae.

4

Accordingly, in the absence of a Section 304(a)

5

criterion, these formulae provide a method for deriving

6

valid criteria.

7

Q.

Does the Department address Los Alamos National

8

Laboratory's concern by including these formulae by

9

reference in its proposal?

10

A.

11

Yes.
LANL argues that the formula implementing

12

translation procedure should be included in the CPP and

13

proposes language for such a formula.

14

The Department agrees with the thrust of these

15

comments and of this proposal.

16

proposal in the notice of intent to present technical

17

testimony to include the formulae in the Water Quality

18

Management Plan instead of the CPP.

19

Water Quality Management Plan is the appropriate document

20

in which to include this formula.

21

the formulae that EPA published in October of 2000, which

22

they state are the only supported formulae to be used

23

now.

24

It's there.

25

We've modified the

We feel that the

We would also include

So there would be no need for the recommended.

These again are the formulae -- these are the
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1

new formulae that were revised by EPA.

2

fairly slight, but EPA has stated that when they

3

published the new formulae that they wouldn't accept

4

criteria derived after that point by the old formulae.

5
6
7

Q.

The difference is

What other requirement does paragraph 2(b)

impose on the translation procedure?
A.

Paragraph 2(b) also requires the use of data

8

available on the IRIS database.

This requirement ensures

9

that the latest information concerning reference doses

10

for noncancer-causing pollutants and cancer potency

11

slopes for cancer-causing pollutants is used.

12

As John Montgomery explained, EPA publishes

13

these values on IRIS only after extensive peer review,

14

and these numbers don't jump around.

15

20 years of data that have been in IRIS, and so at the

16

most, there are very, very slight changes when new

17

studies come out.

18

They are based on

In most cases, the criteria that would be

19

developed using these formulae, from IRIS figures,

20

wouldn't show any change to any significant level that

21

would affect a standard.

22

The Department does not expect that EPA, as the

23

NPDES permitting authority for New Mexico, will invoke

24

this procedure very often.

25

priority toxic pollutants for which human health criteria

Currently, there are only 17
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1

have not been published.

2

pollutants to the priority list under its Section

3

307(a)(1) authority.

4

pending proposals.

5

pollutants, the procedure would only apply if EPA also

6

did not adopt human health criteria for those pollutants.

7

EPA may add more toxic

The Department is not aware of any

Even if the EPA added more

It's important to note that this procedure

8

takes advantage of the confluence between EPA regulations

9

authorizing a narrative criterion when numeric criteria

10

cannot be established and another EPA regulation

11

requiring EPA, as the NPDES permitting authority, to

12

derive criteria from a state regulation interpreting the

13

narrative criteria.

14

In this case, the Commission has adopted a

15

narrative toxic criterion in Section 12.F(1) which

16

prohibits toxic pollutants in toxic amounts, and it's

17

adopted a procedure in paragraph F.2(b) which tells the

18

EPA how to derive criteria to achieve that standard when

19

EPA Section 304(a) criteria are not available.

20

In the absence of the procedure in Section

21

F.2(b), EPA would have to calculate its own criterion

22

without any guidance from the state regarding the

23

category of protection -- i.e., water plus organisms

24

versus organisms only -- and the risk level.

25

dictating the procedure and these categories, the

By

KATHY TOWNSEND COURT REPORTERS (505) 243-5018
110 TWELFTH STREET, NW, ALBUQUERQUE, NM 87102

97

NMED Exhibit 133

98

1

Commission constrains EPA's discretion to calculate and

2

impose numeric criteria not consistent with the

3

Commission's policy and practice.

4

Commission gets to say how EPA will develop those permit

5

limits.

6

In other words, the

Nevertheless, some persons have questioned

7

whether the procedure would result in the adoption of

8

criteria without Commission review and approval.

9
10

Q.

What is the Department's response to those

arguments?

11

A.

In the Department's view, the risk is no

12

greater under paragraph 2(b) than under any of the other

13

paragraphs in 12.F.

14

whether EPA's use of the procedure to develop a numeric

15

criterion for developing NPDES permit effluent limits

16

constitutes, quote, adoption, unquote, under state

17

law.

18

The Department also questions

The real argument here seems to be that the

19

Water Quality Control Commission has seen not to be able

20

to adopt narrative criteria, and this is not true.

21

Adoption of narrative criteria and the translation

22

procedures to translate those narrative criteria are well

23

within the scope of the authority.

24
25

The Commission has already adopted a narrative
criteria, no toxics in toxic amounts, and this standard
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1

has to be translated by someone.

2

that's derived would be subsequently presented to the

3

WQCC for their adoption only after public notice and

4

public hearing and all full notification requirements.

5

The numeric criteria

EPA already uses a translator to derive

6

criteria for the statement no toxics in toxic amounts.

7

However, they use the risk levels that they deem to be

8

the best for New Mexico.

9

The Commission has the choice of specifying the

10

translation used.

11

how the narrative standard is to be applied.

12

specifies the procedure and the formula.

13

to interpret a narrative standard in a specific way,

14

rather than allowing the EPA to interpret the narrative

15

standard as it wishes.

16

narrative standard more understandable and its

17

application throughout waters of New Mexico more

18

consistent.

19

The proposed procedure only clarifies
It

It directs EPA

The translator makes this

The WQCC has the authority to clarify this

20

narrative standard and is doing so after public notice

21

and during a public hearing.

22

Q.

Now, Mr. Pierce, you earlier said that the

23

numeric criteria that's derived from these, subsequently

24

adopted by the Commission after public notice and

25

hearing, or would be offered to the Commission for such
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1

adoption.

2
3
4
5

Are you actually referring to paragraph 2(c),
which is the Department's response to this concern?
A.

Yes.

This concern was voiced during our public

outreach activities.

6

One of the suggestions that came from

7

Mr. Hernandez was to have the Department petition the

8

Commission after any kind of standard -- to petition the

9

Commission after any numeric criteria have been

10

calculated by EPA and implemented into any kind of

11

effluent limits.

12

The section proposed as 2(c) would require the

13

Department to do so within 90 days of the issuance of a

14

final NPDES permit by EPA which contains numeric criteria

15

that were calculated under paragraph 2(b).

16

So if EPA uses paragraph 2(b), that NPDES

17

permit, we would then step forward within 90 days and

18

request a hearing.

19

The petition would propose the adoption of the

20

new criteria and would afford interested persons an

21

opportunity for comment and the Commission an opportunity

22

to thoroughly review and then to approve or disapprove

23

the new criterion during a public hearing.

24
25

Q.

Mr. Pierce, the Department proposed this new

paragraph (c) in its notice of intent, is that correct?
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1

A.

Yes.

This was included in the Department's

2

notice of intent to present technical testimony filed on

3

February 21st.

4

Q.

Let's move on to paragraphs three and four of

5

the Department's proposal.

6

paragraph five, as I understand it, so why don't you just

7

address three and four at this point.

8

A.

Okay.

There are no changes in

Paragraph three would reflect the

9

existing provisions that are in the standards right now

10

for determining chronic criteria for the protection of

11

aquatic life.

12

Only minor modifications have been made to the

13

original language, primarily to parallel the language and

14

format of paragraph two.

15

in Section F, the no toxics in toxic amounts, which was

16

at the end of Section F, and so in order to put it at

17

this particular place in Section F, we had to strike it

18

all out and show it as new language at this place in

19

Section F.

The original language was moved

20

As you may have remembered, over the last three

21

or four years, Section F went from a very small paragraph

22

to about a page long.

23

The Department proposes to amend paragraph four

24

to specify the acute aquatic life criterion published by

25

EPA may be used under the New Mexico Water Quality
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1

Standards.

2

for chronic aquatic life criteria, except for the

3

calculation method that is afforded to the chronic

4

criteria.

5

This approach parallels the paragraph 3(a)

Although chronic criteria are almost always

6

much lower than the acute criteria, and, therefore, are

7

more protective, acute criteria may be important to

8

determine the concentration of a toxic pollutant that

9

would be immediately toxic to aquatic life.

For example,

10

in storm water runoff for which it may only be possible

11

to get a single grab sample, but which could have very

12

toxic impacts to the aquatic life.

13
14

Paragraph five just has minor changes.
Q.

Those are simply -- I said no changes earlier,

15

but those changes are very minor and simply intended to

16

accommodate the changes that occur before it?

17

A.

That is correct.

18

Q.

Nothing substantive?

19

A.

That's right.

20

Q.

We've now reached Section 900, which is the

21

last big section which changes -- in which changes are

22

proposed.

23

Let's start with the cold-water fishery

24

section.

The Department has proposed some changes here.

25

Would you explain them?
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1

A.

The Department proposes to amend this section

2

to update references and to identify the specific parts

3

of the new criterion table in Section 900.M which apply

4

to this designated use, including the human health

5

criteria.

6

The new heading for the criteria table in

7

Section 900.M is "Aquatic Life."

The term has caused

8

great confusion, because it's not clear how aquatic life

9

is related to the designated use of fisheries.

In fact,

10

the Department is not proposing any change in the

11

designated uses.

12

life, which is a shorthand term for the column in the

13

table containing most of the numeric criteria.

14

The designated uses refer to aquatic

The general standards refer to aquatic life

15

because this is the EPA term of art that's been used ever

16

since the Clean Water Act was first passed for the type

17

of criteria used by New Mexico for the fishery designated

18

uses.

19

When the Commission adopted numeric acute and

20

chronic criteria to protect the fishery designated uses,

21

it used EPA's aquatic life criteria and was fulfilling a

22

federal requirement to protect aquatic life uses.

23

Q.

Mr. Pierce, you mentioned that the use of the

24

term aquatic life was confusing to some people.

25

explain why?

Can you
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A.

Some confusion may be caused by a misperception

2

about the meaning of the term "fisheries."

In some

3

circles, the term has been read narrowly to exclude all

4

other aquatic organisms.

5

Clean Water Act, which requires the protection of fish

6

and other aquatic organisms.

7

Commission's history of designated uses.

Such reading is contrary to the

It is also contrary to the

8

In 1973, the Commission selected the term

9

"fisheries" to identify the designated use commonly

10

referred to by EPA as aquatic life.

11

designated uses are designed to protect both fish

12

communities and the other aquatic organisms in a

13

particular type of ecosystem.

14

fishery designated use was adapted from the 1967 water

15

quality standards, in which these waters were called

16

trout-producing waters, but the intent was to protect the

17

entire aquatic life of such waters.

18

New Mexico's fishery

For instance, a cold-water

The warm-water fishery designated uses evolved

19

from the earlier warm-water fish-producing waters

20

designated use, which was an aquatic life use.

21

Q.

There are some changes to this section on

22

domestic water supply.

I think these are accurately

23

reflected in Mr. Pierce's written testimony, and none of

24

them, as I understand it, are controversial, so we'll

25

skip them for a moment and come back to them if we need
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1

to on rebuttal, if necessary.

2

The same applies, I think, to high-quality

3

cold-water fishery, in which the Department proposes to

4

strike the criterion for total organic carbon.

5

skip that for the moment and move on to irrigation.

6
7
8

We'll

Mr. Pierce, what changes are proposed in the
designated use of irrigation?
A.

The Department proposes changes to this section

9

to include irrigation storage in the title and direct

10

users to the new criteria table in Section 900.M where

11

the criteria that had been deleted here in this paragraph

12

have been moved.

13

The title change is intended to clarify the

14

long-standing assumption that these criteria apply to

15

waters used directly for irrigation, but for the waters

16

that are stored for that use as well.

17

The Department has consistently applied these

18

criteria to irrigation storage designated uses when

19

conducting water quality surveys, and irrigation storage

20

facilities, reservoirs, and these are already subject to

21

the far more stringent numeric criteria for fishery

22

designated uses.

23

Accordingly, the title change does not

24

substantively change the designated use.

The relocated

25

criteria values have not changed, but the units have been
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1

converted from milligrams per liter to micrograms per

2

liter to achieve consistency in the table.

3

exception is selenium.

4

section because it requires explanatory information, and

5

under the NMAC 2.0 rules, you can have no footnotes to

6

any tables.

7

to kind to beg them to put a table in, but they draw the

8

line at footnotes.

9

The one

Selenium will remain in this

They don't like tables themselves, you have

Finally, the Commission should consider

10

converting the selenium criteria that remain in this

11

particular paragraph to micrograms per liter just to

12

ensure consistency, but we did not indicate that

13

change.

14

Q.

Mr. Pierce, Los Alamos National Laboratories

15

suggested the term "irrigation storage" should be

16

defined.

17

What is your response?

18

A.

19

self-evident.

20

water for irrigation.

21

standards again was not included in our public notice,

22

and probably cannot be legally modified at this time,

23

although I'm not one to speak on whether or not that

24

would be legal.

25

Well, it appears to me that the term is pretty
"Irrigation storage" is the storage of
The definitions section of the

Also, LANL has not proposed a definition for
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this term at this time.

2

could be brought up at the upcoming triennial review when

3

all sections may be open for modification.

4

Q.

In that light, these proposals

Now, Mr. Pierce, I think we'll skip right

5

through marginal cold-water fishery, warm-water fishery

6

and limited warm-water fishery, as well as Section 900.J,

7

livestock watering and wildlife habitat.

8
9
10

Those changes, as far as I'm aware, are not
controversial and we can address any concerns people have
later in this hearing.

11

Why don't we move on to Section 900.M.

This is

12

the table to which you refer.

13

numeric -- or most of the numeric criteria which the

14

Department is proposing.

15

includes all of the numeric criteria which the Department

16

is proposing.

17

other parts of the Section 900.

18
19
20

It contains many of the

Let me rephrase that, it

It includes many of the criteria from

Can you describe for the Commission the table
and how it's organized?
A.

Yes.

This table, which we're calling Section

21

M, is a table of all numeric criteria for priority toxic

22

pollutants, except for those pollutants for specific uses

23

which requires some type of explanation, but generally we

24

would require a footnote to make it more understandable.

25

In those situations, this table includes a
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1

reference to the subsection where the criteria and

2

explanation can be found.

3

LANL's concern that a person using the table might

4

overlook some criteria applicable to a designated use.

5

This reference responds to

The table contains most of the criteria for the

6

priority toxic pollutants for easier reference.

For each

7

pollutant, the table identifies the Chemical Abstract

8

System, shorthand is CAS, registry number assigned by the

9

American Chemical Society.

This doesn't make a lot of

10

difference in a term such as mercury, but when you get to

11

some of the long organic chemicals that can be stated by

12

any of 150 different names, the CAS number becomes fairly

13

important.

14

have recommended criteria under one name for one of these

15

chemicals and IRIS has it under a different name.

16
17

Even in EPA documents, in some cases, they

MR. AMES:

Steve, can you pause for us for a

moment?

18

Is there some difficulty finding the table?

19

notice some Commissioners looking around frantically.

20
21
22

MS. BRANDVOLD:

I

It's not in the testimony, but

it is in Exhibit 20.
MR. AMES:

Yes.

It is in the Department's

23

original proposal of November 29th and the revised one

24

dated February 1st.

25

the very end, I believe.

It's toward the very end.

It is at

We did not include the table in
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1

our written testimony itself.

2

MR. PIERCE:

3

MR. AMES:

4

I have some extras.

Mr. Secretary, are you looking for

your copy?

5

MR. MAGGIORE:

6

for my laptop.

7

seconds.

No, I'm looking for the adapter

I've only got it for about ten more

8

MR. AMES:

9

MS. BRANDVOLD:

10

MR. KEYES:

MR. PIERCE:

MR. AMES:

Does anyone need a copy of our

proposal so they can locate the table?

17
18

There are more copies of the

February 1st proposal.

15
16

There is no security on the

Secretary's laptop.

13
14

MR. JOHNSON:

Yes.

MR. AMES:

20

MS. HUGHES:

21

MR. AMES:

22

MS. BRANDVOLD:

23

MR. PIERCE:

25

It's somewhere in this pile

of stuff.

19

24

Here, you can look at this

copy.

11
12

Okay.

Anybody?
Give me one.

Thanks.

Okay.
Okay.

If everybody can see the table

now.
MR. KEYES:

I don't see how anybody caught that
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1

one mistake.

2
3

MR. AMES:

There is another one we'll get to in

a second.

4

MR. PIERCE:

The table is composed of two

5

alphabetical lists, and the way we propose it, the first

6

alphabetical list is comprised of the first 24 priority

7

toxic pollutants.

8

page of these tables.

9

They are all contained on the first

These pollutants are the inorganic compounds,

10

and these inorganic compounds have the greatest number of

11

criteria across all of the designated uses.

12

instance, the metal chromium has five numeric criteria

13

for four different designated uses.

14

these pollutants to the first page of the table, the

15

Department sought to make it easier to find these

16

commonly applicable criteria.

17

table, the next three pages, contains criteria for those

18

organic priority toxic pollutants.

19

expresses all criteria in micrograms per liter.

20

achieve this consistency, the Department has proposed to

21

convert the criteria for domestic water supply,

22

irrigation and livestock watering designated uses from

23

their current milligrams per liter to micrograms per

24

liter.

25

intend to change any values.

For

By moving all of

The remainder of the

The table also
To

In converting these units, the Department did not
Any change in values that
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1

might be detected would be corrected immediately.

2

The table contains all the new priority toxic

3

pollutant criteria being proposed today.

4

criteria, 92, are for the protection of human health,

5

through the fish consumption pathway, while 21 are for

6

the fishery designated uses.

7

designated uses appear under the title "Aquatic Life," as

8

they do under EPA recommended criteria tables.

9

Most of the

In the table, the fishery

The table contains 11 new acute and 10 new

10

chronic criteria for priority toxic pollutants for the

11

fishery designated uses.

12

The remainder of the new criteria are

13

designated to protect human health based on fish

14

consumption.

15

priority toxic pollutants are proposed.

16

pollutants, the Department proposes to designate 56 of

17

them as either carcinogens or persistent.

18

column in the table indicates whether the pollutant is

19

carcinogenic by a C or persistent by a P.

20

pollutants are both carcinogenic and persistent.

21

Q.

In all, new human health criteria for 92
Of these 92

The last

Some

Mr. Pierce, Los Alamos National Laboratories

22

suggested the term "human health" be defined.

23

your response to that suggestion?

24
25

A.

What is

Here again, the term seems to be self-evident,

and the Commission had indicated that self-evident
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1

matters didn't need to be defined.

2

used at the federal level for about 25 years.

3

However, it's been

LANL has not proposed a definition at this

4

time.

5

certainly be proposed during the upcoming triennial

6

review.

7

Q.

8
9

If a definition appears warranted, it can

What is the Department's basis for identifying

certain pollutants as carcinogenic?
A.

The Department based its determination of

10

carcinogenicity on designations included in the 1999 EPA

11

National Recommended Criteria, which is NMED Exhibit 5.

12

The designation is important because different

13

formulae are used to derive human health criteria for

14

carcinogens and noncarcinogens under Section 12.F.

15

providing this information in the table, the Department

16

allows interested persons to use the appropriate formula

17

to calculate criteria for their own purposes.

18

By

The Department based its determination of

19

persistence on the EPA's identification of pollutants

20

which are persistent, bioaccumulative and toxic, and

21

which are the subject of an enhanced effort by EPA to

22

eliminate all occurrences of these from the environment.

23

This is Exhibit NMED 8.

24
25

The list of persistent toxic pollutants
includes aldrin/dieldrin, benzopyrene, chlordane, DDT,
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hexachlorobenzene, alkyl-lead, mercury, mirex,

2

octachlorostyrene, PCBs, dioxins and furans, toxaphenes,

3

and probably a few more that I couldn't even pronounce

4

right now.

5

The designation of any new persistent toxic

6

pollutants would require a hearing and rule-making before

7

the Commission.

8
9
10
11

Q.

Before we talk about the persistent toxics some

more, is there a change to the list of carcinogenic
pollutants identified by the Department?
A.

12

Yes.
It was pointed out by LANL that for antimony,

13

we had in our table a C and a P.

14

been P; it was not a C.

15

It should have just

Once again, it was not our intention to change

16

any of the recommended designations that EPA had supplied

17

in the recommended criteria.

18

that, and we do propose to change that.

19

Q.

We thank them for finding

Now, in its testimony, Los Alamos National

20

Laboratory suggested that there are some discrepancies

21

between the Department's list of persistent toxic

22

pollutants and the list published by the Environmental

23

Protection Agency for the Great Lakes and Michigan.

24

What is the Department's response to that

25

testimony?
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A.

We based our list of persistent toxics on the

2

EPA list of toxics that's published on the Internet and

3

is included as Exhibit Number 8.

4

priority PBTs, persistent, bioaccumulative and toxic

5

compounds, currently being addressed by the PBT

6

initiative by the EPA.

7
8

This is the list of

The New Mexico list also includes the toxic
metals, which by their very nature are persistent.

9

The EPA Great Lakes Initiative list differs

10

from the official EPA recommended list.

This slide shows

11

the GLI list.

12

it's hard to see, but a number of these we put a black

13

line through, and they indicate those that are also found

14

on the Commission's list.

It might be very hard for you to see, and

15

That's the next slide.

16

Then, also, delta-hexachlorohexane, which is

17

indicated by a red line on the next slide, has no EPA

18

recommended criterion at this time.

19

slide, is indicated by a green line, and it's not been

20

proposed, for reasons that I'll explain in a minute.

Mercury, in the next

21

Q.

Go ahead.

22

A.

The three substances indicated with a yellow

23

line, in the next slide, are not contained in the IRIS

24

database and are not priority toxic pollutants.

25

were selected based on known problems in the Great Lakes

These
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1

area.

2

The substances indicated by blue lines, which

3

includes the rest of them on the GLI list, are

4

nonpriority toxic pollutants, and New Mexico is not

5

required to adopt criteria for these compounds.

6
7

That covers all the criteria that are in the
Great Lakes Initiative list.

8

Q.

9

better.

10

Now, this is a little different -- that's much
Before it was almost impossible to read.
Does the Commission want a summation of the

11

differences between the two lists?

12

that.

We can perhaps do

13

Steve, do you think you can point to --

14

identify which pollutants on the GLI list are not

15

included on ours, or vice versa, or would you need a

16

moment to do that?

17

A.

Okay.

18

Q.

Why don't we -- let's put that aside for a

19

minute.

20

back and try and come up with an oral presentation that

21

will supplement this, because this is a little difficult

22

to read.

23
24
25

Which ones are not?

I don't want to belabor the point.

We apologize.

We'll go

Let's just move on.

Mr. Pierce, where did the Department get the
numeric criteria in table 900.M?
A.

All new recommended numeric criteria in the
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table were taken from the EPA 304(a) recommended values

2

for priority toxic pollutants, with the exception of the

3

recommended criterion for arsenic.

4

values in the National Recommended Water Quality

5

Criteria, Corrected Version, that was published in April,

6

1999, and is NMED Exhibit 5.

7

EPA published these

There are many similarities between these

8

values and the human health criteria for organisms only

9

imposed by federal promulgation in the National Toxics

10
11
12
13

Rule and the California Toxics Rules.
Q.

Has EPA indicated whether it would approve

these criteria?
A.

EPA has indicated that it would approve these

14

criteria.

15

the process of revising the criteria for human health

16

based on a methodology that they published in October of

17

2000.

18

knowledge gained since EPA developed the 1980 methodology

19

on which the current criteria are based.

20

the new methodology uses a bioaccumulation factor, a BAF,

21

rather than the bioconcentration factor, BCF, that was

22

used earlier.

23

However, I note for the record that EPA is in

This methodology takes into account the scientific

In particular,

The BAF considers the entire exposure of an

24

organism to the toxic pollutant from water, sediment and

25

food.

However, EPA has not yet published peer review BAF
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values for the priority toxic pollutants and has not said

2

when it will do so, so it's not possible at this time,

3

using the methodology, to calculate numeric criteria.

4

Q.

Mr. Pierce, you said the Department deviated

5

from EPA's Section 304(a) recommended values for one

6

pollutant and you also said that the Department has not

7

proposed a criterion for another pollutant.

8
9
10
11

Let's start with the deviation.

Which

pollutant are we referring to and what is the reason for
the deviation?
A.

The Department reviewed EPA's Section 304(a)

12

recommended value for arsenic, and we believe that EPA's

13

recommended value of 1.4 micrograms per liter, which is

14

what their value would be expressed at ten to the minus

15

fifth, is unreasonably stringent in light of natural

16

background levels in New Mexico, which generally range

17

from three to five and can at times be much higher.

18

On the other hand, the Department believes that

19

Region 6's alternate recommendation of 20.5 micrograms

20

per liter at ten to the minus sixth, which would be

21

translated to 205 micrograms per liter at ten to the

22

minus fifth, is not adequate to protect human health and

23

would probably be disapproved by EPA.

24
25

Given the range between these EPA recommended
values, 1.4 all the way up to 205, the Department sought
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1

to derive a more appropriate criteria for arsenic for New

2

Mexico.

3

the Department's proposed criterion.

4

A recent federal study provided the basis for

In 1997, USGS published a study of arsenic and

5

other metals in the Rio Grande in the vicinity of

6

Albuquerque.

7

EPA, NMED, Isleta Pueblo, the City of Albuquerque,

8

yielded some numbers that could be used to calculate an

9

arsenic criteria.

The study, conducted in conjunction with

10

The Department believes that this criterion

11

protects human health and is realistic for New Mexico

12

waters.

13

derived BAF for arsenic and the percentage of

14

inorganic-to-total arsenic in fish tissue, 65 percent,

15

which accounts for the toxic form of arsenic.

16

arsenic criteria are developed to measure total arsenic

17

because inorganic arsenic, the toxic form, is difficult

18

and very expensive to detect through laboratory

19

processes.

20
21

Q.

The calculation uses a New Mexico-specific

Most

Does the Department have any -- well, first of

all, how much did this federal study cost?

22

A.

The federal study went about $300,000.

23

Q.

Is the Department aware of any similar studies

24

for other pollutants in New Mexico -- other toxic

25

pollutants and priority toxic pollutants, specifically,
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1

in New Mexico?

2

A.

No.

3

Q.

The Department has not proposed one numeric

4

criteria, you said earlier.

5

pollutant is that?

6

A.

Which metals or which

That pollutant would be mercury.

The

7

Department has not proposed a numeric human health

8

criterion for mercury.

9

possible to do so.

10

At this time it's simply not

On January 8th of 2001, EPA withdrew all

11

Section 304(a) recommended human health criteria applied

12

to the water column for mercury.

13

substituted a fish-tissue-based criterion that would

14

require the calculation of watershed specific criteria.

15

To implement the standard, EPA stated that it

In its place, EPA

16

would publish a guidance before the end of 2001.

17

However, no guidance has been published at the time of

18

this hearing.

19

at this time to implement that mercury criterion without

20

the implementation guidance.

My staff says that it will be impossible

21

When EPA publishes the guidance, the Department

22

will review the propriety of recommending a new criterion

23

for mercury.

24
25

EPA's failure to publish the implementation
guidance for its new criterion does not leave the state
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1

without protection for mercury.

2

chronic mercury criterion for aquatic life of 0.012

3

micrograms per liter in 1991.

4

time, to protect humans consuming fish in New Mexico.

5

other words, the Commission did adopt a human health

6

criterion, but under a different label.

7

The Commission adopted a

This was intended, at that
In

EPA has informed us that this criterion

8

complies with federal requirements that were in place at

9

that time, since the value is based on then-current EPA

10

recommendations that were adopted to protect human

11

health, and it was approved at that time by EPA.

12

other words, the water quality standards already contain

13

the criterion to protect human health from the

14

bioaccumulative effects of mercury in fish.

15

Q.

16

In

Now, for the last question of Mr. Pierce.
How does the surface water quality in New

17

Mexico compare to the Department's proposed human health

18

criteria?

19

A.

At this point, I'd like to describe how current

20

water quality compares with our proposed criteria

21

priority pollutants.

22

The data which I will present -- it's slide

23

79 -- are contained in the table labeled NMED 10.

This

24

table compares the Department's proposed human health

25

criterion to information obtained from Section 308
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1

effluent monitoring reports and ambient data collected by

2

the Department and Los Alamos National Laboratory for all

3

priority toxic pollutants detected in effluents or

4

ambient water in New Mexico.

5

In all, 23 priority toxic pollutants are

6

listed.

20 pollutants were found in effluent discharges

7

from municipal wastewater treatment facilities.

8

were the data that the Commission and the Department had

9

a long battle with the EPA to obtain during most of 2001.

10

The remaining three pollutants, gamma-BHC, PCBs

These

11

and dioxin, were detected in ambient waters in New

12

Mexico.

13

identifies the Department's proposed criterion, the

14

number of effluents containing that pollutant, the range

15

of concentrations found in those effluents, the location

16

of the highest concentration and the date of the sampling

17

for the highest concentration, and then finally the

18

magnitude of this concentration as a percentage relative

19

to the Department's proposed criterion, whereas the same

20

figure as the Department's criterion would be a hundred

21

percent.

22

For each of the 23 pollutants, the table

The table shows that most of the priority toxic

23

pollutants detected currently in New Mexico are a very

24

small fraction of the Department's proposed criterion.

25

In fact, the majority, 13 out of 23 of these, are only a
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1

fraction of one percent of the proposed criterion.

2

On the other hand, six priority toxic

3

pollutants have been detected at levels which exceed the

4

criterion.

5

the highest concentration in the effluent discharge at

6

Jemez Springs, where the concentration was 364 percent of

7

the proposed criterion.

8

DDT, were detected in the effluent discharge at Cuba at

9

concentrations greater than 40 times the proposed

10
11

Arsenic was detected at 11 facilities, with

Two pesticides, chlordane and

criteria.
Two persistent priority toxic pollutants, PCBs

12

and dioxin, were detected at Los Alamos National

13

Laboratory in ambient storm waters at concentrations that

14

are hundreds of times higher than the proposed criterion.

15

Thallium, a heavy metal, was detected in an effluent

16

discharge from Los Alamos Bayo wastewater treatment

17

facility at a level that's 190 percent of the proposed

18

criterion.

19

It's important to note that the proposed human

20

health criteria for ambient water quality -- are for

21

ambient water quality and not effluent limits.

22

though we're showing effluent data as a percentage of the

23

standard, that would not be a direct relationship,

24

because the standard would not apply to effluents, it

25

would apply to the ambient waters after a dilution

So even
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1

factor.

2

The NPDES permittee might exceed the ambient

3

water quality standard for a priority toxic pollutant in

4

its effluent as long as the resulting in-stream

5

concentration does not exceed the criteria.

6

in-stream concentration is a calculated value, taking

7

into account ambient concentrations of the pollution,

8

available dilution from the critical low flow, and other

9

factors.

This

10

In the case of priority toxic pollutants, NPDES

11

effluent limits would be calculated based on the harmonic

12

mean flow dilution.

13

one of the priority toxic pollutants, was detected in the

14

effluent discharge at Farmington's wastewater treatment

15

facility in samples collected by Farmington at

16

concentrations of 12 micrograms per liter.

17

EPA's Section 304(a) criteria at a ten to the minus sixth

18

risk level, and, therefore, an effluent limitation would

19

be required if the effluent caused a violation of the

20

in-stream concentration.

21

effluent discharge of tetrachloroethylene is only 13.6

22

percent of the Department's proposed numeric criterion

23

and would not require an effluent limit under the

24

Department's proposal.

25

For example, tetrachloroethylene,

This exceeds

By comparison, the Farmington

That concludes my proposed testimony.
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1

MR. AMES:

Thank you, Mr. Pierce.

2

The Department has about 20 more minutes of

3

testimony, ten minutes for Mr. Saums and ten minutes for

4

Dr. Davis.

5

What is the Commission's pleasure?

6

MR. MAGGIORE:

Commissioners, I suggest we get

7

through the direct testimony and then we can decide if we

8

want to go straight into cross or take a break.

9

Does that sound okay?

10

Please proceed, Mr. Ames.

11

MR. AMES:

12

Okay.
GLENN SAUMS

13

after having been first duly sworn under oath,

14

was questioned and testified as follows:

15

DIRECT EXAMINATION

16

BY MR. AMES:

17

Q.

18

record.

19

A.

My name is Glenn Saums, S-a-u-m-s.

20

Q.

Where do you work, Mr. Saums?

21

A.

I work for the Surface Water Quality Bureau of

22

Mr. Saums, please state your full name for the

the Environment Department.

23

Q.

What do you do there?

24

A.

I'm the program manager of the Point Source

25

Regulation Section.
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1

Q.

How long have you done that?

2

A.

I've been program manager of the section since

3

1985.

4

Q.

What are your responsibilities there?

5

A.

My responsibilities include preparing

6

certifications of NPDES permits, under Section 401 of the

7

Clean Water Act, and reviewing permits.

8

review is to ensure that the permits are protective of

9

state water quality standards and are consistent with the

10
11

appropriate requirements of state law.
Q.

12
13
14

Part of that

Perhaps a little bit closer.
What is the subject of your testimony,

Mr. Saums?
A.

The subject of my testimony today will be a

15

discussion of the EPA's approach for calculating numeric

16

effluent limits for priority pollutants in NPDES permits

17

in New Mexico, and the effect of the Department's

18

modified petition on this approach.

19

Just for clarification and reminder, NPDES

20

stands for National Pollutant Discharge Elimination

21

System, which is the permitting program under the federal

22

Clean Water Act.

23

Q.

24
25

Let's move on to the legal framework.
How does EPA regulate toxic pollutants in NPDES

permits?
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1

A.

Currently, Region 6 of the EPA must prepare the

2

NPDES permits in accordance with all requirements of

3

federal law, regulations, as well as EPA policy and

4

guidelines.

5

To accomplish the Clean Water Act's goal of no

6

discharge of toxic pollutants in toxic amounts, which was

7

mentioned earlier in testimony, the EPA published a

8

national policy which is applicable to NPDES permits

9

being issued today.

10

The policy ensures that NPDES permits protect

11

state narrative criteria for toxic pollutants, as well as

12

chemical-specific numeric criteria.

13

Five years after EPA adopted that policy, they

14

adopted regulations to implement this policy.

15

Section 122.44(d)(1), the EPA required all permitting

16

authorities to evaluate each NPDES-regulated discharge

17

for the potential to exceed state narrative criteria for

18

a toxic pollutant.

19

In 40 CFR,

You can refer to NMED Exhibit 3.

Discharges which might exceed these narrative

20

criteria must have effluent limitations imposed in their

21

NPDES permits.

22

chemical specific, but if the permitting authority

23

determines that such limits are not sufficient, it must

24

also impose effluent limitations based on whole effluent

25

toxicity, also known as biomonitoring.

These effluent limitations should be
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1

Q.

Mr. Saums, these regulations established a

2

process for translating state narrative criteria for

3

toxic pollutants into chemical-specific numeric criteria,

4

as necessary to evaluate discharges and write limits.

5
6
7
8

What are the four approaches that this
regulation authorized for doing that?
A.

slide being projected.

9
10

I believe the four approaches are up on the

The first approach is to use the proposed state
criterion or use a proposed state criterion.

11

The second approach would be to derive the

12

criterion from an explicit state policy or regulation

13

interpreting the narrative criterion.

14

The third option would be to use EPA's Section

15

-- Clean Water Act Section 304(a) criteria for priority

16

pollutants.

17

Last, the fourth option, would be the

18

utilization of an indicator or surrogate parameter for

19

monitoring, subject to several conditions which are

20

stated in the regulation, which include reopening the

21

permit if the monitoring no longer satisfies the

22

narrative criterion.

23

Q.

Mr. Saums, which approach has Region 6 adopted?

24

A.

The EPA has described, in 40 CFR, 122.44(d)

25

(1) --
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1

Q.

I think you can skip by that for the moment and

2

just move on and describe the procedure that EPA Region 6

3

has adopted under this regulation.

4

A.

Okay.

Under this regulation, EPA has been

5

reviewing NPDES permits on the basis of the national

6

criteria of the -- as expressed in the National Toxics

7

Rule.

8

Section 304(a) criteria when the state has not adopted a

9

numeric criterion for the toxic pollutants or expressed a

The EPA has expressed its intent to rely on

10

policy choice regarding derivation of the applicable

11

values.

12

Region 6 also prohibited any regulated

13

discharge which could endanger a drinking water supply,

14

cause aquatic bioaccumulation which threatens human

15

health, causes in-stream acute or chronic toxicity,

16

causes a violation of a numeric water quality criterion.

17

The EPA Region 6, in order to accomplish these

18

objectives, has stated that it would identify and address

19

sources which may exceed the EPA water quality criteria

20

for human health protection.

21
22
23

Q.

What risk level is Region 6 using now to

evaluate effluent discharges in New Mexico?
A.

Currently, and for a number of years, the EPA

24

has used the ten to the minus sixth risk level for

25

carcinogenic pollutants.
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1
2

Q.

And that's applied to the EPA's Section 304

recommended values, correct?

3

A.

That is correct.

4

Q.

So give us a little more detail how EPA has

5

actually implemented this approach for NPDES permits,

6

some specific examples to put this in context.

7

A.

EPA Region 6 has implemented the approach

8

consistently in New Mexico.

9

2001, Region 6 proposed to issue or reissue approximately

10
11

Between 1999 and the year

100 NPDES permits in New Mexico.
In the fact sheets that accompany these

12

proposed permits, Region 6 stated that the criteria for

13

the National Toxics Rule, which are identical to the

14

Section 304(a) criteria, were used to evaluate the

15

effluent discharge.

16

Region 6 also stated that it evaluated

17

cancer-causing pollutants at the ten to the minus sixth

18

risk level.

19

effect or result to the human health stream -- that is,

20

no additional requirements were added to a permit.

21

In the majority of cases, there was no

For two NPDES permits, this practice could have

22

resulted in more stringent effluent limitations.

For

23

example, in the case of Molycorp, Region 6 found a

24

reasonable potential that the discharge would exceed the

25

Section 304(a) criterion for arsenic, but ultimately the
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1

more stringent technology-based effluent limitation was

2

imposed in the permit.

3

In the case of the City of Roswell, Region 6

4

also found a reasonable potential that the discharge

5

might exceed a 304(a) criterion for mercury, but later

6

obtained additional data which controverted this

7

finding.

8
9

The matter is still not settled with regard to
a third NPDES permit.

In this case, which is the case of

10

the City of Rio Rancho -- in that case, Region 6 found a

11

reasonable potential that the discharge would exceed the

12

Section 304(a) criteria for pollutant, but the permit --

13

since the permit has not been issued at this time, it's

14

unresolved, but it appears at this time, also, that it's

15

likely that the issue will be resolved without the

16

imposition of an effluent limitation based on the Section

17

304(a) criteria.

18

At this point in time, Region 6 has not imposed

19

an effluent limitation in an NPDES permit based on

20

Section 304(a) criteria using the ten to the minus sixth

21

risk level; however, the possibility that that could

22

happen concerns NPDES permittees who recognize the

23

Commission has indicated a preference in previous actions

24

for a lower risk level -- that is, ten to the minus

25

fifth.
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1

Q.

Now, Mr. Glenn, you've said that EPA Region 6

2

uses the ten to the minus sixth risk level for

3

carcinogens.

4

Does Region 6 also use the harmonic mean flow?

5

A.

Yes, they do.

6

Q.

What effect will the Department's proposal have

7
8
9

on EPA's current practice?
A.

The EPA would begin to evaluate NPDES

permits -- NPDES-regulated discharges differently if the

10

Commission adopts the Department's proposal.

11

that they would cease using their protocol and start

12

using the Commission's.

13

That is

First, the Department's proposed numeric

14

criteria for priority toxic pollutants uses a risk level

15

of carcinogens one order of magnitude less stringent than

16

the EPA.

17

Second, the Department's proposal establishes a

18

procedure for directing the EPA how to select or derive a

19

numeric criterion in the absence of a value in the state

20

water quality standards.

21

20.6.4.12.F.2 of the water quality standards.

Please refer to Section

22

This procedure ensures that the EPA will use a

23

consistent approach to selecting or deriving any numeric

24

criteria for priority pollutant toxic -- priority toxic

25

pollutants in the absence of approved values and is
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1

expressly authorized by 40 CFR 122.44(d)(1)(vi), which

2

also requires the EPA to select or derive missing

3

criteria from Section 304(a) recommended criteria or a

4

regulation interpreting the narrative criteria.

5

refer to NMED Exhibit 4.

6

MR. AMES:

7

Now, we will conclude with Dr. Davis.

8
9
10

after having been previously duly sworn under oath,
was questioned and testified further as follows:
FURTHER DIRECT EXAMINATION

12

BY MR. AMES:

13

Q.

15

Thank you, Mr. Saums.

JAMES DAVIS

11

14

Please

Dr. Davis, what will be the effect of the

numeric criteria on the TMDL program?
A.

16

Minor, at best.
As the Commission knows, Section 303(d) of the

17

Clean Water Act requires that the state survey state

18

waters, anything that is found to be not in compliance

19

with applicable standards is listed, and then a TMDL is

20

developed.

21

As Mr. Pierce indicated in his testimony, we've

22

been doing this on a routine basis.

23

think that this will have much of an impact on 303 lists,

24

nor on the TMDL program.

25

Q.

We simply don't

What effect will the Department's proposed
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1
2

numeric criteria have on nonpoint sources?
A.

We will survey all state waters regardless of

3

source of pollution, as is our normal and current

4

practice.

5

Mr. Pierce, in his testimony, indicated that we

6

propose to delete the clause "attributable to discharges"

7

from Section 12.F of the standards.

8

-- these -- I'm multi-tasking, excuse me -- these -- and

9

I'm not doing it very well -- these criteria would apply

10

to those waters, and we would -- we would survey them for

11

the purpose of determining whether or not they are in

12

compliance with these criteria.

13
14
15

Accordingly, these

It makes no distinction between point sources
or nonpoint sources.
Q.

And, finally, could you please sum up the

16

Department's proposal one last time so it's fresh in the

17

Commission's mind?

18

A.

That's the slide that is currently up.

We are

19

asking -- we are proposing that numeric criteria for

20

priority toxic pollutants be adopted, they consist

21

primarily of numeric criteria for the protection of human

22

health.

23

Again, to reiterate, this addresses the last

24

pending issue for completion in the triennial review

25

initiated in 1997.

Specifically, as the slide indicates,
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1

we propose 11 acute and 10 chronic numeric criteria for

2

priority toxic pollutants to protect various fisheries

3

designated uses and 92 numeric criteria for priority

4

toxic pollutants to protect human health.

5

We propose a procedure for selecting and

6

deriving numeric criteria when there are no such criteria

7

in the water quality standards and a method of

8

determining compliance.

9

We're also proposing to apply these human

10

health criteria to waters with existing, designated or

11

attainable fishery use and their tributaries, as

12

explained by Mr. Pierce in his testimony.

13

Today, we've provided to the Water Quality

14

Control Commission information that is both necessary and

15

sufficient to support the decision to adopt these

16

criteria.

17

MR. AMES:

18

That concludes the Department's direct

19

Thank you, Dr. Davis.

testimony.

20

I would now move the admission of the

21

Department's exhibits, NMED 1 through 21, as well as the

22

PowerPoint presentation, which is mostly for

23

demonstrative purposes, but I'd move its admission now,

24

too.

25

MR. MAGGIORE:

Any objections for admission of
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1

Environment Department Exhibits 1 through 21, and I guess

2

we can go ahead and label the PowerPoint presentation

3

Exhibit 22?

4

MR. AMES:

5

Thank you.

6

MR. MAGGIORE:

7

Can you take care of labeling

that exhibit, Carolyn?

8
9

Please.

Seeing no objections, those exhibits have been
entered.

10

(NMED Exhibits 1 through 22 admitted.)

11

MR. MAGGIORE:

12

MR. AMES:

13

Thank you, Mr. Ames.

Thank you, Mr. Chairman.

That

concludes the Department's case in chief.

14

MR. MAGGIORE:

Commissioners, do we want to

15

proceed with cross?

Do we want to take a five-minute

16

break?

17

pleasure of the Commission?

Do you want to take a supper break?

18

MR. GLASS:

19

MR. MAGGIORE:

What's the

At least a five-minute break.
Five minutes for right now.

20

Let's do a five-minute leg stretch and we'll move into

21

cross.

22

(Recess held.)

23

MR. MAGGIORE:

24
25

It's about 5:35.

We're back on

the record.
We will proceed with cross-examination of the
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1
2
3

Department's witnesses.
I'll ask the Commissioners first, any
cross-examination of the witnesses?

4

Do you wish to be crossed as a panel?

5

MR. AMES:

6

MR. MAGGIORE:

7

MS. BRANDVOLD:

Please.
Okay.
This would be for whoever can

8

answer, but adding all of these extra chemicals onto the

9

list, what does that do to a dischargers' costs?

10
11
12

Does that increase their costs, or are those
covered already in, say, a biomonitoring?
MR. SAUMS:

Currently, EPA is -- when they are

13

reissuing NPDES permits, they require -- they require the

14

applicant to scan their effluent by sampling.

15

are already sampling for all of these pollutants.

16

So they

When EPA, we call it, screens the effluent

17

against the standards, they only develop effluent

18

limitations for those parameters for which there is a

19

potential exceedence of a water quality standard.

20

So if for pollutant A, they screen it, and they

21

determine that there is no reasonable potential that a

22

water quality standard -- any water quality standard,

23

whether it's human health based, or some other use -- if

24

there is no reasonable potential, there is no effluent

25

limitation.
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1

Conversely, if there is a reasonable potential,

2

then they would write an effluent limit, but since EPA is

3

already scanning all effluent discharges against their

4

human health criteria, our adoption of the same number of

5

parameters is --

6

MS. BRANDVOLD:

7

MR. SAUMS:

8

MS. BRANDVOLD:

9

MR. GLASS:

Doesn't matter?

-- it comes out equal.
Thank you.

Except that, if I might --

10

MR. MAGGIORE:

11

MR. GLASS:

Commissioner Glass.

-- if I might add to that, in the

12

process of obtaining an NPDES permit, there is a certain

13

amount of effluent monitoring that has to be assembled by

14

the municipality or dischargers, so to speak.

15

With this additional list of chemicals, is that

16

cost going to increase?

17

inexpensive chemicals to test for.

18

I mean, these are not

So on whatever cycle it is, you know, ideally

19

five years, more like 15 years, but, whatever, there is a

20

time period during which you do have to possibly spend

21

more money to do it.

22

MR. SAUMS:

23

The EPA has already been asking permittees to

That's correct.

24

run these pollutant scans as part of their reapplication.

25

So since they are already doing that, and then they are
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1

taking that data from those scans and running it against

2

their numbers, they would continue to do that process, so

3

it's not an increase, it would remain constant with what

4

they are doing now in terms of asking for the data in

5

advance.

6

Dr. Davis was just refreshing my memory that

7

where there possibly was an increase is where there are

8

now very few NPDES permits that are extremely old in

9

terms of their expiration date, such as the City of

10

Bernalillo, which was last issued by the EPA in 1988, and

11

so there might be an increase for them because they

12

haven't had a permit reissued in a long time.

13

There are other administrative and legal

14

reasons that that's not happened, which are kind of

15

outside of today's hearing.

16

Right now, the percentage of NPDES permits that

17

are current has increased dramatically -- I don't have

18

the numbers at my fingertips, I apologize for that, but

19

EPA has, in the last three years, worked very diligently

20

with the Department to update NPDES permits and bring

21

them to be current -- current being within the five-year

22

expiration date of a permit.

23

MR. GLASS:

I guess from that you can conclude

24

that -- we're on the third, is that true, the third

25

round?

Is that -- of NPDES?
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1

MR. SAUMS:

2

Third-round permits is a term that EPA uses to

3

refer to NPDES permits where they are seeking to protect

4

the -- particularly with regard to the discharge -- no

5

discharge of toxics in toxic amounts.

6
7
8
9
10

MR. GLASS:

Third round, yes.

So third-round permits will include

the requirement for this?
MR. SAUMS:

Most facilities in New Mexico are

already into their third-round permit, and, arguably, I
guess you could call it the fourth round.

11

MR. KEYES:

May I ask a question --

12

MS. HUGHES:

13

MR. KEYES:

14

In your testimony on Exhibit Number 10, where

Commissioner Keyes.
-- along this line?

15

you had the list of the dates when some of the items

16

were, in fact, exceeded, some of the suggested levels,

17

what are the termination -- or expiration dates of some

18

of those communities that were listed in there?

19
20
21

Are their expiration dates way earlier than
when these actually were collected?
MR. SAUMS:

Most of the permits in NMED Exhibit

22

10 have been reissued within probably the last four or

23

five years.

24

front of me, but my recollection is that we've gone

25

through the effort to update NPDES permits, particularly,

I don't have the precise expiration dates in
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1
2
3

in the last three years.
These all look familiar to me as having -we've seen these in the last three or four years.

4

MR. KEYES:

Thank you.

5

MR. MAGGIORE:

6

MR. HUTCHINSON:

7

Dr. Davis, you said that there would be a

Commissioner Hutchinson.
Just one quick question.

8

negligible impact on TMDLs or 303(d) listings.

9

what I heard?

Is that

10

MR. DAVIS:

Yes.

11

Mr. Chairman, Commissioner Hutchinson, I didn't

12

use the word "negligible," but I said that I thought it

13

would be, you know, a very small impact.

14

it's significant.

15
16
17

MR. HUTCHINSON:

I don't think

So in that arena, we're

proposing to apply these to ephemeral stretches.
Would that result in ephemeral stretches

18

showing up on the 303(d) list that are not present there

19

now because we don't classify them in that regard?

20

MR. DAVIS:

Mr. Chairman, Commissioner

21

Hutchinson, I don't know that it's correct to say that no

22

ephemerals appear on the 303(d) list.

23

Wildlife habitat and livestock watering

24

standards apply.

When water is present, we measure it.

25

It also depends on how the standards are actually
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1

written.

Some sections of the standards refer to

2

perennial tributaries and other sections refer to all

3

tributaries.

4

self-explanatory.

5

in that classified segment.

Perennial tributaries, obviously, is
Ephemeral reaches, therefore, are not

6

Where it says all tributaries, then ephemeral

7

reaches are, by definition, included in that classified

8

segment.

9

MR. HUTCHINSON:

10

description of the reach?

So it would just depend on the

11

MR. DAVIS:

12

Again, these chemicals that are in our

13

proposal, typically, I think you would expect to not find

14

them in most areas of the state that we're talking about,

15

higher portions of a watershed or ephemeral tributaries

16

to a -- you just typically would not expect to find them.

17

That doesn't mean that we might not find them, but I

18

would not expect it to occur very frequently.

19
20

Yes, I think so.

MR. HUTCHINSON:

That's what I was expecting.

I just wanted to get a clarification on that.

21

Thank you.

22

MR. MAGGIORE:

23

Any other cross-examination of the Department

24
25

Thank you.

witnesses from the Commission?
Commissioner Whipple and then Commissioner
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1

Keyes.

2

MR. WHIPPLE:

3

I have some questions for Mr. Pierce about his

4
5

Thank you, Mr. Chairman.

testimony.
One thing that I'm curious about that I don't

6

understand is what does the harmonic mean flow have --

7

relate to anything physically?

8
9
10

Like the 4Q3 flow, I can visualize what that
relates to physically.
MR. PIERCE:

We do have the article in which

11

the Journal of Hydraulic Engineering explained a little

12

bit more about it and why they felt that it more

13

accurately described long-term flow, kind of moderating

14

out the highs and lows and a lot of the other methods,

15

but, no, it doesn't -- there is nothing that you can

16

visualize, like a 4Q3 or a 7Q10.

17

MR. WHIPPLE:

So how would you describe how the

18

exposure assumption used by EPA are best reflected by the

19

harmonic mean flow?

20
21
22
23
24
25

MR. PIERCE:

When they applied them to waters,

they used the harmonic mean flow of those waters.
MR. WHIPPLE:

So that's just the tie?

Anything

physically?
MR. PIERCE:
the harmonic mean.

Anything that was found based on

It's like when they developed for the

KATHY TOWNSEND COURT REPORTERS (505) 243-5018
110 TWELFTH STREET, NW, ALBUQUERQUE, NM 87102

142

NMED Exhibit 133

143

1

chronic, they used four-day averages, and so most of the

2

states, including New Mexico, went to a 4Q3, because that

3

came closer to what EPA was using to determine those

4

criteria.

5

MR. KEYES:

Is that your question?

6

MR. MAGGIORE:

7

Mr. Whipple's question?

8

No problem.

9

MR. KEYES:

Is this a friendly amendment to

When did Texas accept the harmonic

10

mean flow and particularly in relation to the common

11

reach?

12

review process?

Do you know what year they accepted it in their

13

MR. PIERCE:

I don't know that answer, but

14

it's possible that Mr. Meyerhoff from LANL would know

15

that.

16

MR. MAGGIORE:

Do you want to defer to -- is

17

there someone that could help with the response to this

18

question?

19
20

MR. MEYERHOFF:
that question.

21

MR. MAGGIORE:

22

MR. AMES:

23

MR. WHIPPLE:

24
25

I do not have any answer to

Okay.

That makes it easy.
Mr. Chairman, I have a few more

questions.
MR. MAGGIORE:

Please.
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1

MR. WHIPPLE:

Mr. Pierce, on page 11 of your

2

testimony, of your written testimony, in the second

3

complete paragraph, it talks about high levels of PCBs

4

and dioxin in ephemeral storm waters at Los Alamos

5

National Laboratory, and then a February of 2002 analysis

6

indicating high levels of PCBs and dioxin in fish caught

7

in Cochiti Reservoir.

8
9
10
11

Are there other potential sources of those PCBs
and dioxins other than from streams off the laboratory
property?
MR. PIERCE:

Mr. Chairman, Commissioner

12

Whipple, certainly, particularly with the fire up in that

13

area, there are lots of other potential sources than the

14

lab itself.

15

We found elevated levels in Cochiti.

16

elevated, but not nearly as high levels, in Abiquiu and

17

in Navajo, but these are only places we've looked so far

18

in the state.

19

We found

We're looking a lot of other places, but the

20

funding is quite low for us, unfortunately.

21

lot of fish that have already exceeded holding times that

22

we're trying to get these kind of analyses on.

23

We have a

The PCB sampling, I believe, currently costs

24

$1,200 a sample, and it doesn't take too many of those to

25

go through a budget pretty quick, particularly when you
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1

have to do QA, and you don't base it on one sample.

2

Yes, we're just starting to find these.

EPA is

3

looking for these contaminants in fish throughout the

4

country.

5

Lake got -- our samples got analyzed for Navajo Lake.

We're a part of that study.

That's how Navajo

6

The chemicals of concern that they are finding

7

everywhere are mercury, of course, and dioxins and PCBs.

8

So these are being found in other places, and, obviously,

9

LANL is not at all those other places around the country,

10
11

so, yes, there must be other sources.
MR. WHIPPLE:

Okay.

I have a question about

12

the proposed changes to Section 20.6.4.900, Subsection D,

13

in particular.

14

Is there a definition for irrigation storage?

15

MR. PIERCE:

16

MR. WHIPPLE:

No, there is not.
The reason why I ask is, I guess,

17

I have a couple of concerns about the applicability to

18

the standards, for example, where somebody may pump

19

groundwater into an irrigation pond, where then it would

20

become irrigation storage, or other instances where you

21

might have a reservoir with no dedicated irrigation

22

storage, per se, even though water flowing to the dam

23

might be used for irrigation.

24
25

So I was wondering about the applicability of
this standard to those types of surface waters.
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1

MR. PIERCE:

Mr. Chairman, Commissioner

2

Whipple, irrigation storage is a designated use that this

3

Commission has designated on 15 different waters of the

4

state.

5

El Vado, Heron, Brantley, Sumner, Storrie, Avalon,

6

Conchas and Navajo.

7

irrigation storage for many years.

Among those waters are Elephant Butte, Abiquiu,

These have been designated as

8

MR. WHIPPLE:

9

MR. PIERCE:

So that's -- okay.

Got you.

So, I mean, there hasn't been a

10

definition, but there hasn't been a definition for many

11

years, either.

12

MR. WHIPPLE:

Another question.

13

On ephemeral streams, would the human -- what

14

I'm thinking of is a small reservoir that might be up

15

along an ephemeral stream that might be supplied by

16

diversions from a river or from groundwater, might have

17

some surface water storage that could potentially spill

18

during times of large rainfall runoff, but that would be

19

the only times.

20

Would the criteria for the persistent toxic

21

substances apply, I assume, to such a water body, as long

22

as that was a tributary drainage to a stream segment that

23

was designated fishery use?

24
25

MR. PIERCE:

Mr. Chairman, Commissioner

Whipple, that's correct, but currently also the livestock
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1

watering and wildlife habitat all do apply to that.

2

Now, to be realistic, most of these little

3

ponds aren't going to have dioxin, PCBs, or any of these

4

priority toxic pollutants in them, so -- but those are

5

currently subject to the standards.

6

problem, probably nobody will go out and look at it, but

7

they are -- they are already -- several of these are

8

applicable if they happen to be in one of those segments

9

for which the Commission has said that this stretch and

Unless there is a

10

all tributaries and they are also subject to fishery

11

uses.

12

MR. WHIPPLE:

Thank you.

13

MR. MAGGIORE:

14

MR. DAVIS:

15

To make sure I understand your question,

Dr. Davis.

Thank you, Mr. Chairman.

16

Commissioner Whipple, are you referring to what could

17

perhaps in common parlance be called a dirt tank, where a

18

berm of dirt is placed in an arroyo to intercept

19

intermittent or ephemeral flows and accumulate water for

20

the purposes of livestock?

21
22

Is that the kind of thing you're referring
to?

23
24
25

MR. WHIPPLE:

No.

But now that you've raised

it -MR. DAVIS:

Okay.

If you would, please,
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1

explain in more detail what it is you're referring to.

2

MR. WHIPPLE:

For instance, Morgan Lake, where

3

PNM's water supply reservoir -- that are fed by the

4

diversions off the San Juan River, but don't necessarily

5

release water back into the system -- into the stream

6

system.

7

MR. DAVIS:

In any case, Mr. Pierce's answer is

8

still a good one.

I just -- I was visualizing, when you

9

were describing -- when you described this, I was

10

visualizing what -- what are known as dirt tanks, of

11

which there are 30,000, 50,000, 100,000 of them around

12

this state.

13

I have no idea.

Nevertheless, in waters impounded like that,

14

wildlife habitat and livestock watering standards apply.

15

You don't expect to find these sorts of things in them,

16

obviously.

17
18

Just a point of clarification.
Mr. Chairman.

19

MR. WHIPPLE:

20

That's all I have.

21

MR. MAGGIORE:

22

Thank you,

Thank you.

Any other cross-examination of

Department witnesses from the Commission?

23

Commissioner Glass.

24

MR. GLASS:

25

questions, actually.

With apologies, I have a few
I'm trying to trim them down.
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1

The first issue that comes to mind is that your

2

slide indicates that you have, for aquatic life, 11 acute

3

and 10 chronic criteria being proposed.

4

criteria, I suppose.

5

Those are new

When I look at the table, I see many more than

6

10 acute and 11 chronic, and I just -- I assume that some

7

of these existed prior and they've just been moved into

8

the table.

9

Is there some way they could be -- the new ones

10

could be highlighted so that the reader would know which

11

are the new ones being proposed?

12

MR. PIERCE:

13

After the first 24, I believe everything is

14

new.

15
16

Yes, Commissioner.

MR. GLASS:

Okay.

The first 24 are old, just

moved in from the textual tables, and then the ones --

17

MR. PIERCE:

Except for the ones for human

18

health, but for -- it's all the alphabet compounds that

19

are on the next three pages that are new.

20

MR. GLASS:

21

MR. PIERCE:

Okay.
Except for chlordane and PCB,

22

which we have existing standards, and DDT under wildlife

23

habitat.

24
25

MR. GLASS:

So everything in number 25 and

after -- except for chlordane and DDT --
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1

MR. PIERCE:

2

MR. GLASS:

And PCB.
Okay.

I see the proposal is to

3

include the formula, or the formulae -- there are several

4

formulae for calculating criteria from the IRIS database

5

-- to include those in the Water Quality Management Plan,

6

and I guess I have kind of a timing problem with that in

7

that one would publish -- we would adopt these standards

8

when the formula isn't in the Water Quality Management

9

Plan.

Is that a problem?

Do we have to revise the Water

10

Quality Management Plan before these -- you see my

11

point?

12

MR. DAVIS:

Mr. Chairman, Commissioner Glass,

13

yes, and we specifically thought about that, because as

14

this Commission is very aware, we are undergoing a major

15

update of the Water Quality Management Plan.

16

We looked at a calendar and anticipated a

17

sequence of events, recognizing that in order to do this,

18

we would need to modify the Draft Water Quality

19

Management Plan that is currently in its 60-day public

20

comment period.

21

This, obviously, is simply a proposed calendar.

22

We anticipate that the Water Quality Management Plan --

23

see, this isn't going to work anymore.

24

timing issue.

25

MR. GLASS:

We do have a

Maybe you can ask -- I was going to
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1

ask counsel about that, but it's empty over there.

2

I can ask their counsel.

3

MR. MAGGIORE:

Maybe

Is the question the concern that

4

we will be adopting regulations that contain a formula

5

which the Water Quality Management Plan is yet to --

6

MR. GLASS:

7

MR. MAGGIORE:

8

MR. GLASS:

9
10

Exactly.
-- provide for?

The standards say that the formula

will be used and give a reference to the location of the
formula where it cannot be found.

11

MR. DAVIS:

We would be -- Commissioner Glass,

12

we would be able -- I believe we could approach the

13

Commission in a very timely manner to make the change in

14

the Water Quality Management Plan, such that action on

15

this proposal would not be in effect yet, have no

16

procedure specified in the plan, we would simply change

17

the plan.

18

If the Commission adopts this approach that

19

we're proposing and approves the inclusion into the Water

20

Quality Management Plan, we would simply then move

21

forward and make that change in the Water Quality

22

Management Plan and approach the Commission at its next

23

meeting to debate, discuss and adopt that change in the

24

management plan.

25

I don't believe we can put something into the
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1

management plan that references the standards if the

2

standards have not yet been adopted by the Commission.

3

So we have to -- we have to allow the Commission to act

4

on the standards, and then following that, we would

5

immediately act on the management plan.

6

MR. AMES:

If I might add, Mr. Glass, if you

7

recall, the EPA will either look to a state -- explicit

8

state policy or a state regulation in deciding how to

9

make the translation mechanism work, and I would suggest

10

that if the Commission were to adopt this language into

11

section 12.F.2(b) that the Department would point the

12

EPA toward the transcript of the proceeding for evidence

13

of the Commission's policy regarding the formula to use

14

in the absence of those formulae in the management plan

15

yet.

16

So there may be a gap in time, but EPA is not

17

going to like run out and use whatever formula they want.

18

After all, the formulae we're proposing for inclusion in

19

the Water Quality Management Plan are EPA's current

20

formulae, so the likelihood that we're going to hit the

21

wall here, because the plan has not yet been amended to

22

reflect what the standards require, I think, is extremely

23

unlikely in these circumstances.

24
25

MR. DAVIS:

And practically speaking,

Commissioner Glass, it would be perhaps one month,
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1

at the most two months, before we were able to do this.

2

So, as a practical matter, I don't think it would be a

3

problem.

4

It is very -- it is correct that it is a

5

hypothetical problem, but I don't think it would be

6

practical.

7

Glenn just pointed out that there is no

8

prohibition for updating the Water Quality Management

9

Plan more frequently than we have done in the past, and,

10

accordingly, we would propose that the management plan be

11

amended accordingly in a timely manner.

12

MR. GLASS:

13

problem with the approach here.

14

of a procedural or -- or something beyond my knowledge,

15

if you will, just an issue.

16

And I personally wouldn't have a
I was just thinking more

But on the same page there, on the notice of

17

intent, page five -- and I've flagged it elsewhere,

18

too -- is the statement that -- actually you added it, I

19

think, in response to a -- I forgot who expressed the

20

concern, but it's on page five of your notice of intent

21

to present technical testimony where you say that within

22

90 days of the issuance of an NPDES permit containing a

23

numeric criterion calculated pursuant to, the Department

24

shall petition the Commission to adopt such criterion

25

into these standards.
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1

My question is that if EPA establishes -- well,

2

I guess that would be -- you're talking here about EPA

3

establishing a stream criterion, right, a stream

4

standard?

5

I mean EPA issues final permits, right, and it

6

would be they that calculate the criterion?

7

true?

8
9
10

MR. SAUMS:

Is that

Commissioner Glass, I think we're

not talking about establishing a stream standard.
What we're talking about is them deriving a

11

criterion for scanning in the permit issuance.

When they

12

are drafting the permit, if they don't have a number to

13

scan the data against, as they review the permit, they

14

would come up with a number according to that, and they

15

would pursue their permitting action, and then upon the

16

finalization of the permit, we would take that and come

17

to the Commission to establish as a stream standard.

18

MR. GLASS:

To propose a stream standard?

19

MR. SAUMS:

As a stream standard, going through

20
21

the full public participation process.
MR. GLASS:

That was my concern, that we may be

22

establishing here a mechanism to establish stream

23

standards without the required public hearing, but that

24

obviously is not the case, because the criterion that EPA

25

would use for a permit is not tantamount to a standard.
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1

It is a starting point for a standard, it would

2

be proposed as a standard, but is not actually a

3

standard?

4

MR. DAVIS:

That's correct.

5

MR. SAUMS:

I think that's correct,

6

Commissioner Glass.

7

MR. GLASS:

8

I guess just a last question.

9

down pretty well.

10

Okay.

Got that.

Thank you.
I did trim them

There were 30 or 40.

In Mr. Pierce's testimony, on page 27, when

11

discussing the issue of arsenic, as much as I hesitate to

12

make Steve try to talk, you stated that you believed that

13

Region -- it's in Pierce's testimony, page 27 -- you

14

stated that the Department believes that Region 6's

15

alternate recommendation of 20.5 micrograms per liter is

16

not adequate to protect human health and would be

17

disapproved by EPA.

18

I guess my question is that if EPA recommends

19

it, why would EPA disapprove it, or is it a national or

20

regional problem?

21
22

MR. PIERCE:

That's part of it, Commissioner

Glass.

23

Region 6 saw that there is a problem with

24

arsenic -- as you're very aware, with the arsenic

25

standard.

National EPA is waiting for a study that's
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1

being conducted to be finalized, which is already

2

overdue.

3

Region 6 felt that they couldn't wait, so they

4

put out what they called an interim recommended criterion

5

of 20.5.

6

When you look at the basis, they based it on

7

ten to the minus sixth.

They don't say that this

8

standard would be good if you went ahead and translated

9

it to ten to the minus fifth.

The standard they

10

recommended was 20.5.

11

ten to the minus fifth, we kick it all the way up to 205,

12

which is well above drinking levels, et cetera.

13

pretty sure they would not approve that.

14

So if we take it and change it to

So I'm

What they want people to do in the interim is

15

to adopt the 20.5, but that wouldn't have the same basis

16

as our other criterion, and so if we took it and changed

17

it to 205, they wouldn't approve it at that level.

18
19

MR. GLASS:

So it's the level of risk

difference that really has the impact here?

20

MR. PIERCE:

That's correct.

21

MR. GLASS:

I understand that.

22

MR. PIERCE:

23

to that 20.5 at 24.2.

24

MR. GLASS:

25

Thank you.

Our calculated level is real close

I noticed that.

Yeah.
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1

MS. BRANDVOLD:

2

MR. GLASS:

3

MS. BRANDVOLD:

4

Is that your last question?

Yes.
Mr. Olson, you had some

questions.

5

MR. OLSON:

6

I guess it's Mr. Pierce.

7

the toxic pollutants, 20.6.4.12.F.

8
9

Just a couple.
I guess this is on

On removing that language "attributable to
discharges," it sounds like that's going to be making

10

nonpoint source activities and problems mandatory.

11

you have any comment on that?

12
13
14

MR. PIERCE:

Do

Commissioner Olson, I don't

believe that's the case.
Nonpoint sources aren't addressed by our

15

standards and neither are point sources.

16

to the ambient water.

17

been problems for nonpoint sources, they still need to be

18

addressed, even though there is no mechanism except

19

voluntary within the state, or the mechanism is they get

20

a much higher priority rate when it comes to issuing 319

21

grants, but by removing that, it doesn't mean that

22

nonpoint sources would be a mandatory enforcement.

23

It would just mean, you know, that we're

24
25

Standards apply

So to the extent that there have

applying the standard to the ambient stream.
MR. OLSON:

Okay.

KATHY TOWNSEND COURT REPORTERS (505) 243-5018
110 TWELFTH STREET, NW, ALBUQUERQUE, NM 87102

157

NMED Exhibit 133

158

1

MR. PIERCE:

And it wouldn't allow the loophole

2

of being able to put large quantities out there that

3

aren't coming specifically out of a pipe today that would

4

get into the waters.

5

Did that answer your question?

6

MR. OLSON:

Yes.

7

MR. DAVIS:

Commissioner Olson, if I could, I'd

8

like to expand a little bit on Steve's answer.

9

MR. OLSON:

Yes.

10

MR. DAVIS:

The logic of this is precisely the

11

same logic that the Commission used when it clarified the

12

exemption for irrigation flood control facilities of five

13

numeric standards, and that is that the standards, as

14

Steve pointed out, apply to the ambient water.

15

not address the source of the pollutant.

16

the criteria against which ambient water is measured.

17

They do

They establish

That logic, as it applies to the irrigation and

18

flood control facility exemption, is correct.

Equally,

19

it would be correct under this circumstance, and that is

20

that these standards are applicable to the water and they

21

do not restrict themselves vis-a-vis the source of the

22

pollutant.

23

MR. OLSON:

Thank you.

24

I just have two others.

25

Mr. Pierce, on page 16 of your testimony, you
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1

talked about a logic for not putting in drinking water --

2

or because of conventional drinking water treatment

3

methods can remove the priority toxic pollutants, the

4

Department doesn't consider those criteria based on the

5

consumption of untreated surface water are necessary to

6

protect public health.

7

If that's the case, why would we have -- we

8

have some other domestic standards in the table M that we

9

had currently.

Is there some conflict with that, with

10

what you're saying there, and the inclusion of those

11

other domestic standards, because those things could be

12

removed by treatment?

13

MR. PIERCE:

Should they be in table M?
The statement that conventional

14

treatment could remove those was our way of thinking

15

about whether or not, in a few years when Albuquerque is

16

drinking river, would they be at a higher risk of eating

17

fish and getting that through their drinking water, and

18

the answer was no, based on that, because it would be

19

treated and be removed, but also the water quality

20

standards -- the drinking water standards would apply to

21

Albuquerque.

22

We were looking to see if there was any

23

significant risk of people who are drinking raw water and

24

eating fish out of the same water, and in that that

25

doesn't seem to be a very widespread situation in the
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1

state; however, if it is determined to be occurring

2

somewhere, then we would be quite willing to come back

3

and propose a different basis for a site-specific

4

standard for someplace where people are consuming the

5

water and eating fish out of that same water.

6
7

MR. OLSON:

But we do have some standards then

for domestic water supply?

8

MR. PIERCE:

That's correct.

9

These are drinking water standards from the

10

Safe Drinking Water Act that would apply to surface water

11

that people would use after filtration and disinfection.

12

Since the drinking water standards represent

13

the level that is found to be healthful for people

14

consuming two liters of water over 70 years, the

15

Commission has always adopted those standards in those

16

stretches of water that are recognized to be used

17

directly for people to drink without any treatment beyond

18

filtration or disinfection.

19

MR. OLSON:

So is that the rationale that these

20

ones that are in here wouldn't be removed by the

21

conventional treatment and why there would be a standard,

22

say, for, you know, barium, arsenic?

23

MR. PIERCE:

Those standards do not apply to a

24

municipal water supply.

25

water supply.

They only apply to a domestic

The assumption under the domestic water
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1

supply is that people use the water, disinfecting it and

2

filtering it, and no other treatment.

3

MR. OLSON:

4

MR. PIERCE:

Okay.
Municipal water supply carries no

5

standards whatsoever at the moment.

6

supply designated use carries no standards with it

7

specifically at the moment.

8

MR. OLSON:

9

MR. PIERCE:

The municipal water

Okay.
If there was something that

10

somebody was found not to be able to remove in treatment,

11

then they might request such a site-specific standard for

12

a stream to try to prevent that from going into the

13

water.

14

Currently, all the items we're looking at now

15

are removed by conventional treatment common in New

16

Mexico.

17
18
19

MR. OLSON:

Okay.

This is just a question on

table M.
Most of the aquatic life calculations that you

20

have here, you have some -- most of them have acute and

21

chronic, but you have a couple that have acute and no

22

chronic criteria calculated.

23

Why is that?

24

MR. PIERCE:

25

Is there -Commissioner Olson, these are

directly out of the EPA guidelines, so they must have
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1

found some problem with the calculation of a chronic or

2

of acute for certain things.

3

It may be that some things have an effect over

4

a long period of time -- i.e., the chronic standard can

5

be developed, but the higher level doesn't cause

6

immediate toxicity.

7

develop a chronic for some things, and it may be that

8

some things that have an acute impact don't have any

9

effect over a long period of time, but if they get it

10

So they may have been able to

right away, it could kill them.

11

So I'm surmising there.

My straight answer is

12

EPA had no recommended criteria for those particular

13

ones.

14

think the reason is.

15

MR. OLSON:

Beyond that, I think what I'm saying is what I

Okay.

It just seemed like every

16

one had a -- except for a couple that had an acute

17

standard also had a chronic.

18

MR. PIERCE:

That didn't --

For a few of these, they

19

originally had proposed acute and chronic, and due to

20

some problem, they removed one or the other.

21

For an example of one we had, the Commissioners

22

will remember, we had acute and chronic standards for

23

silver, and it was determined, after further

24

experimentation, that the chronic standards for silver

25

really was not necessary, that there wasn't a chronic
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1

toxicity being shown, so that the Commission dropped its

2

chronic standard and we just have an acute standard for

3

silver.

4

MR. OLSON:

Okay.

I think that's all I have.

5

Thank you.

6

MR. MAGGIORE:

7

questions from the Commissioners?

Any other cross-examination

8

Commissioner Keyes.

9

MR. KEYES:

10

Mr. Chairman.

Mr. Pierce, I'm curious to know what the

11

history is on the definition of grab sample, and is there

12

a reason that the Commission has not defined that and

13

whether it should be a split grab sample or use the

14

protocol that you all have on the second sample only

15

being used if, in fact, it's an exceedence of the

16

criteria or the standard.

17

MR. PIERCE:

Mr. Chairman, Commissioner Keyes,

18

there is a theory that I've been around since before God,

19

but it's not true.

20

been here a lot longer.

21

has been on the Commission now for 26 years, so he may

22

have more information.

23

There are people around that have
In fact, Commissioner Johnson

I'm not aware of why the term was not defined.

24

The protocol we used to determine the assessment were

25

borne out of necessity when all at once the 303(d) list
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1

became a very important document, and in what projects

2

had highest priority, what TMDL developments had to be,

3

and at that time we developed the assessment protocol,

4

which were based on other states' assessment protocols

5

and were based on a more logical look at the overall

6

data.

7

We still have problems now on large data sets.

8

We may go out and in a single season get 20,000 readings

9

for temperature, and the way the standards read, if one

10

of those 20,000 exceeded, we would consider it at least

11

an exceedence.

12

So what we've done through the protocol is

13

determined what we would use to determine whether or not

14

the use is actually being nonattained.

15

undergoing tweaking, and I'm sure that they will be

16

proposed to be part of the standards or part of the

17

management plan when they are fully tweaked.

18

These are still

Currently, they are approved as part of our

19

standards by EPA, and they have been tweaked almost

20

yearly, and we're working on several of the large data

21

set protocols, but, no, I do not know why the term grab

22

sample has not been defined, or even if a definition has

23

been kicked around at some point in the past.

24
25

MR. KEYES:

Mr. Chair, I would like to make a

comment off the record, if I may, to Mr. Pierce.
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1
2

MR. MAGGIORE:

Sure.

We can go off the record

for a minute.

3

(Off-the-record discussion.)

4

MR. MAGGIORE:

5

MR. KEYES:

That's all I have.

6

MR. GLASS:

I have a follow-up to that, if I

7

might.

8
9

We can go back on the record.

The proposed compliance with water quality
standards for the protection of human health that shall

10

be determined from the analytical result of a single grab

11

sample, that is your proposed changes, you stated that

12

that never actually really happens, that you don't --

13

that there is a confirmation, and I think, in fact, that

14

your protocol requires seven samples.

15

I mean, you've got a couple of them, a second

16

sample, you get an exceedence -- seven samples, I think

17

you said substantiates a violation.

18

right?

19
20
21

Do I remember that

Is that the QAPD, Q-A-P-D?
MR. DAVIS:

Mr. Chairman, Commissioner Glass,

let me try to answer that.
As Steve correctly points out, we have a data

22

assessment protocol that the Bureau has developed that

23

addresses a number of these types of issues.

24

grab sample is in the standards.

25

A single

My interpretation, not a definition of it, but
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1

the interpretation that we use practically is that that

2

means there is no averaging or weighting or other kind of

3

statistical manipulation of the result, rather it is the

4

result that derives from a single sample.

5

However, given that there is uncertainty

6

associated with any analytical result, it is not, in my

7

estimation, prudent to rely on a single number that only

8

occurs -- that you only have one occurrence of.

9

sample multiple times to achieve a level of confidence

So we

10

that the number, in fact, is correct, but we do not

11

average cross those multiple samples, we simply use one

12

numeric value to estimate or to determine whether or not

13

a standard has been exceeded.

14

So, practically, we find ourselves taking

15

multiple samples, but we apply no statistical methodology

16

across those multiple samples, rather we use the result

17

of a single sample, as is specified in the standards.

18

We simply can't go out and say, "Well, if we

19

have one hit, is that real?"

20

repeatability to that, and so we sample multiple times to

21

achieve that repeatability.

22

Does that help?

23

MR. GLASS:

There has to be some

No, but that sounds very

24

scientifically valid, absolutely, that -- but I guess my

25

concern, or my suggestion is, or my wish is, that that
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1

process could somehow be incorporated here so that we

2

would -- you know, that the dischargers wouldn't be

3

subject or feel subject to just sort of that single

4

instance and then all of a sudden it's $25,000 a day.

5

MR. DAVIS:

Right.

6

Commissioner Glass, the protocols that I speak

7

of that the Bureau has developed over the last

8

three-and-a-half years or so are currently in the Quality

9

Assurance Project Plan that the Bureau develops every

10

year and submits to EPA.

11

federal act -- the various regulations under the federal

12

act.

13

This is a requirement of the

EPA reviews the procedures that any state is

14

using.

We have developed these with both internal and

15

external review, again, to pick up on the -- one of the

16

examples that Steve used is that we have a temperature

17

protocol.

18

temperature readings of a particular segment of stream in

19

the state.

20

New Mexico Department of Game and Fish and EPA to

21

understand what a 15-minute, one-degree Celsius

22

exceedence of the standard might mean, as opposed to a

23

45-minute, one-and-a-half-degree Celsius exceedence of

24

the standard.

25

community.

We may, in fact, accumulate 20,000 or more

We've worked with US Fish & Wildlife Service,

Those are different for the biological
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1

Accordingly, we developed a protocol that

2

specifies -- I don't have it memorized, but, say, a

3

two-degree Celsius exceedence of the standard for two

4

hours is not acceptable, but a .5-degree Celsius

5

exceedence of the standard for 15 minutes is.

6

Now, this is something that the Bureau has done

7

to help us understand -- help us interpret the language

8

in the standards that is absolute; where it says, for

9

example, in a high-quality cold-water fishery the

10
11

temperature is 20-degrees Celsius, shall not exceed.
These protocols are on our website, and they

12

have been -- they are available for review by any

13

interested party.

14

developed.

15

or tweaking, as the term of art is, and we're constantly

16

interested in making these things better.

17

They have been since they were

They do undergo routine and ongoing review,

They are not codified anywhere, but we do

18

anticipate, in the rewrite of the CPP, that we will be

19

addressing these protocols through that document, which

20

would then bring into play a review by the Commission.

21

This is -- in any case --

22

MR. GLASS:

But there is no hope, I don't

23

suppose, for these interpretative -- interpretative

24

criteria, if you will, or these methods of interpretation

25

ever to translate themselves into a more -- a
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1

less-limiting compliance scenario for the standards

2

themselves.

3

I mean, couldn't this sentence say, for

4

instance, compliance with water quality standards can be

5

determined from the analytical results of a single grab

6

sample after confirmation with a second sample?

7
8

MR. DAVIS:

Mr. Chairman, Commissioner Glass,

yes, that kind of thing would be very imaginable.

9

In fact, some states in the country do

10

precisely that, they place into their standards these

11

interpretative phrases to provide guidance or very clear

12

examples of how the standards apply.

13

We've not had the opportunity to do that, quite

14

frankly, with the Commission.

15

undertaking in the standards, as you can well imagine,

16

but something like that is, obviously, an option and

17

it would be something we'd be -- we'd be happy to

18

consider.

19

MR. GLASS:

It would be a very major

Then are you saying it's your

20

opinion that we couldn't do it with this set of revisions

21

for human health standards because of the potential

22

impact to other parts of the standards?

23

MR. DAVIS:

Mr. Chairman, Commissioner Glass,

24

as a practical matter, no one has proposed it.

We do not

25

have any -- we do not have a proposal in front of us to
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1

do that, but as a -- again, speaking, if you will,

2

hypothetically, I see no -- I see no absolute barrier to

3

that at all.

4

standards.

5

I think that approach could be used in the

MR. GLASS:

I take it that the Bureau would

6

have no objection to inserting "as confirmed by a second

7

grab sample" in that 20.6.4.11(d)?

8

Is that a reasonable --

9

MR. DAVIS:

Mr. Chairman, Commissioner Glass, I

10

would ask that we take a careful -- that we give

11

ourselves time to carefully think through the

12

ramifications of it.

13

Again, as a practical matter, if you're basing

14

-- I mean, I'm speaking simply off the top of my head

15

right now, but if you're basing your estimation of

16

compliance with the standards on a single grab sample

17

that you can take multiple times, do you simply take

18

samples until you find the result that you want, and that

19

would not be appropriate.

20

permitted discharger?

21

What would it mean to a

Again, I don't think that there is any barrier

22

to this approach, hypothetically, but I would like to

23

take the time to think it through carefully.

24
25

I do know that I have seen examples of
temperature standards in other states where they have
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1

some graduated scale.

2

Commission in other forums, we've recognized this

3

particular problem with the Gila River and San Francisco

4

River Basins in the southwestern portion of the state

5

that are typically exposed to higher ambient temperatures

6

than the mountain streams in the Sangre de Christo

7

Mountains at the border of Colorado.

8

You know, in discussions with this

Accordingly, you might expect a different

9

temperature regime to occur in those waters, yet we have

10

an absolute standard that applies everywhere in the state

11

of 20-degrees Celsius for the designated use of

12

high-quality cold-water or warm-water fishery.

13

It may in fact be that we need to capture some

14

of that natural variation in the standards, but the way

15

to do that is the difficult part, and so I would -- like

16

I say, I would request that we take our time and think it

17

through very carefully before we do it.

18

MR. GLASS:

19

MS. HUGHES:

20

MS. BRANDVOLD:

21

Okay.

Thanks.

Do you want me to take over?
Are there any more questions

from the Commission?

22

MR. WHIPPLE:

23

Mr. Pierce, what is the fish consumption rate

24
25

One more question.

under these water quality standards?
MR. PIERCE:

The consumption rate used in these
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1

calculations by EPA is six-and-a-half grams of fish a

2

day.

3

MR. WHIPPLE:

Is that like a nationwide

4

average, or is that a considerably high number that EPA

5

has just assumed?

6

MR. PIERCE:

That was developed as a nationwide

7

number on an average of people that eat fish and people

8

that don't eat fish.

9

Part of the risk level -- EPA has stated that

10

you cannot go below a ten to the minus fourth risk level,

11

and one of the assumptions they have is that you'll have

12

an exposed population that eats a lot more fish.

13

So our proposal, even somebody who eats a lot

14

of fish, would be protected at least by ten to the minus

15

fourth level -- risk level.

16

Yes, they used six-and-a-half grams per day per

17

person.

18

to 17-and-a-half grams a day, which I feel might be too

19

high for New Mexico, and it might behoove us at that

20

point to try to develop some local guidance to fish

21

consumption.

22

There has been some talk of them changing that

Right now, we felt the six-and-a-half grams was

23

a valid assumption to start with for New Mexico

24

residents.

25

MR. WHIPPLE:

Thank you.

KATHY TOWNSEND COURT REPORTERS (505) 243-5018
110 TWELFTH STREET, NW, ALBUQUERQUE, NM 87102

172

NMED Exhibit 133

173

1
2

MR. MAGGIORE:
the Commission?

3
4

Any other cross-examination from

If not, I'll open it up to cross-examination
from the public.

5

If you're cross-examining, please rise and

6

state your name slowly and clearly for the record and

7

then proceed.

8

Mr. Rose.

9

MR. ROSE:

10
11

MR. MAGGIORE:

MR. ROSE:

Depending on the questions,

hopefully, not more than ten minutes --

14

MR. MAGGIORE:

15

MR. ROSE:

16

Before you begin, can you

estimate how long your cross might be?

12
13

Thank you, Mr. Chairman.

Thank you.

-- but you never know.

It depends

on the questions.

17

For the record, my name is Louis Rose, I'm with

18

Montgomery & Andrews in Santa Fe, and I'm here

19

representing the University of California Board of

20

Regents.

21
22
23
24
25

CROSS EXAMINATION BY MR. ROSE
MR. ROSE:
answer it.

It's a question for whoever wants to

It's a toss-up question here.

With respect to -- I'm referring to Section
12.F.2(c) -- I think that's the proposed language that
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1

the Department had in their notice of intent concerning

2

petitioning the Commission for review of the standards.

3

I was curious, you've chosen 90 days from the

4

final NPDES permit containing the numeric criteria.

5

understand it, there would be an interim process where

6

you would be required to certify a number in a proposed

7

NPDES permit.

8
9

As I

I wondered why you chose from the date the
final permit was issued rather than from the date you

10

certify compliance with the state requirements of the 401

11

certification?

12
13

MR. SAUMS:

Mr. Rose, I guess I received the

toss-up on that question.

14

MR. ROSE:

15

MR. SAUMS:

I noticed Jim pointed to you.
I think the answer to that is

16

simply that a permit isn't final until it's final, and

17

when EPA makes its final decision, that would be the time

18

to act.

19

Well, in the case of the Molycorp permit that I

20

referred to in my testimony, while EPA calculated that a

21

number -- that their effluent might cause a water quality

22

-- a human health standard violation, ultimately, a

23

technology-based effluent limit prevailed, and,

24

therefore, the issue of the human health criterion became

25

moot.
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1

So I think in that case it's prudent to wait

2

until a permit is finalized by EPA before we go

3

petitioning the Commission and approaching them with

4

something, that if we were to go earlier than that, we

5

might be premature.

6

MR. ROSE:

In terms of the final number in an

7

individual permit -- but would, for example, the

8

calculation of what was appropriate to be the new -- the

9

narrative standard, would that then be -- would that

10

process be -- could it be replicated later, and in

11

essence, the same analysis be done on a later permit?

12

Wouldn't it be more prudent to have the

13

Commission review that analysis sooner than later in the

14

process or even in a subsequent permit?

15
16
17

MR. SAUMS:

I think that's a suggestion worthy

of consideration.
MR. ROSE:

When you reference "final NPDES

18

permit," I assume you include storm water permits as well

19

as point source, normal point source discharge permits,

20

do you not?

21

MR. SAUMS:

I think we're referring to all

22

NPDES permits, whether they are individual permits or

23

general permits.

24
25

MR. ROSE:

Okay.

I understand your reference

to petition the Commission to be a petition under the
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1

Commission's guidelines for rule-making.

2
3
4

Is that what you understood your testimony to
be?
MR. SAUMS:

Mr. Rose, I think that we would

5

always adhere to the Commission's guidelines or

6

preferences as they saw fit.

7

MR. ROSE:

While the requirement obligates you

8

to petition the Commission, there is no statement about

9

what happens subsequent to the petition.

10

I was curious, say, for example, if the

11

Commission were to either not go to hearing on a petition

12

or not accept the number and adopt a different number in

13

the standards, what would be the process?

14

Would you go back, and if it were a less

15

stringent number, would you be amending or seek to amend

16

the NPDES permit, or what would be the result of this if

17

the Commission were not to agree with analysis of what

18

the appropriate numeric translation of the narrative

19

standard would be?

20

MR. DAVIS:

My turn.

21

I think at that time, as the Commission

22

deliberated and made its decision known, both to us and

23

to the affected public, we would then probably seek

24

guidance on what the next step should be, and that debate

25

would occur -- the Commission would engage in that debate
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1

and it would occur in the full view of the public.

2

I don't know that we can anticipate -- I mean,

3

your question is interesting, but it's hypothetical, and

4

I don't know that we can -- that we can speculate in a

5

particularly beneficial manner on what the Commission

6

may or may not do.

7

MR. ROSE:

And I take it that the translation

8

of narrative standards to numeric standards in F.2 is not

9

the only place where that analysis takes place, is it

10

not?

11

Wouldn't a similar sort of analysis take place

12

under F.3, or could it not, where you translate a

13

narrative into a numeric number?

14

I think it's F.3(b) -- or F.3.

15

Particularly in F.3 --

Actually, it talks about how you calculate if

16

there is a number in 900, then what you do, and what you

17

apply in sequential order.

18
19

MR. AMES:

Did you hear the question,

Mr. Pierce?

20

Could you rephrase the question?

21

MR. PIERCE:

22
23

I'm sorry, if you could rephrase

it.
MR. ROSE:

I was curious, as I was reading

24

this -- we've been talking about F.2 and translating a

25

narrative into a numeric standard, and it was my reading
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1

that that's not the only place where that could take

2

place, it could also take place under F.3.

3

I was curious -- I mean, that's the way I read

4

them, and I wasn't sure if I was correct.

5

for confirmation of that.

6

MR. PIERCE:

You are correct.

I was asking

It does occur

7

under F.3, which is existing language, and it has

8

occurred at least once since 1995 when the Commission

9

adopted these standards.

10

MR. ROSE:

And I was curious, since you're

11

proposing a process to deal with those narrative

12

standards, which are calculated based on standards under

13

F.2, why the Department did not consider a similar

14

process under F.3 for Commission confirmation of those

15

standards?

16

MR. DAVIS:

17

simply not raised.

18

did anyone else.

19
20

That question or that idea was

We didn't think of it, and neither

MR. ROSE:

Would you object to similar language

being interposed as to that process as well?

21

MR. DAVIS:

I don't believe so, but I would

22

prefer to have the opportunity to think about it a little

23

longer.

24

MR. KEYES:

You've got five minutes.

25

MR. DAVIS:

I don't --
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1

MR. MAGGIORE:

You can handle that on rebuttal.

2

You could address that, Dr. Davis, on rebuttal if you

3

don't want to --

4

MR. DAVIS:

5

MR. AMES:

Thank you.

6

MR. ROSE:

That's fine.

7

Yes.

That's fine.

I have no further

questions.

8

MR. MAGGIORE:

9

Any other cross-examination?

10

Ma'am.

11

MS. MC CALEB:

12

19

Just quickly an estimate on

MS. MC CALEB:

I'm guessing 45 minutes to an

MR. MAGGIORE:

Okay.

hour.

17
18

MR. MAGGIORE:
time.

15
16

Yes, Jolene McCaleb on behalf of

San Juan Water Commission.

13
14

Thank you, Mr. Rose.

That's why I asked, I

guess.
Let me just ask the members from the public

20

that had indicated they cannot return tomorrow -- there

21

were two folks.

22
23

Ma'am, you had indicated earlier and you had
already signed in and been sworn in --

24

MS. GNATKOWSKI:

25

MR. MAGGIORE:

Yes.

-- and you had said your
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1

testimony will be relatively brief.

2

MS. GNATKOWSKI:

3

MR. MAGGIORE:

4

MR. SHIELDS:

5

MR. MAGGIORE:

6

Okay.

Yes, it will be very short.

Mr. Shields, yourself?
Yes, it will be very short.
Short.

Commission, what do you want to do?

7

you want to hear the public stuff and then call it a

8

night or -- I'm seeing a lot of head shaking.

9
10

Okay.

Do

Let's go ahead and do that.

If I can ask you two individuals who want to

11

provide some public comment -- ma'am, we will get to you

12

first thing in the morning with cross-examination.

13

Mr. Shields.

14

MR. SHIELDS:

Mr. Chairman, I had a couple of

15

questions that I have for cross-examination.

16

address those first.

17

MR. MAGGIORE:

18

MS. BRANDVOLD:

19
20

If I may

I'm sorry?
If he can't come back

tomorrow -MR. MAGGIORE:

Yes.

Okay.

I'm assuming -- I

21

don't mean to inconvenience you, but you have apparently

22

some robust questioning, and you will be back tomorrow;

23

is that right?

24

MS. MC CALEB:

Absolutely.

25

MR. MAGGIORE:

All right.
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1

Having heard that, then, Mr. Shields, why don't

2

you proceed then with cross-examination of the

3

Department, and then we'll move to public comment, and

4

then we'll call it a night.

5

MR. SHIELDS:

Thank you, Mr. Chairman.

6

MR. MAGGIORE:

If you wouldn't mind coming up

7

to the front, Mr. Shields, and stating your name and

8

affiliation clearly for the record.

9
10

MR. SHIELDS:

I just had a couple of questions that I wanted
to ask.

13
14

I'm

the executive director of Amigos Bravos.

11
12

My name is Brian Shields.

CROSS EXAMINATION BY MR. SHIELDS
MR. SHIELDS:

I guess I'm kind of curious to

15

know how many communities in New Mexico actually use

16

water for domestic purposes at this point.

17

water, right.

18
19

Sorry.

A little technicality.

MR. MAGGIORE:

Hopefully, Mr. Shields, but I

think we --

20

MR. KEYES:

21

MR. SHIELDS:

22

can just use my voice.

23

Use surface

MR. PIERCE:

Every one of them.
I was trying to save words.

I

Mr. Chairman, Mr. Shields, right

24

now we don't know -- I don't know that there are any --

25

any communities that use it.

These would be mostly
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1

individuals.

2

There are houses in Northern New Mexico that

3

run pipes out to a stream for the drinking water.

We had

4

at least one of our NMED employees who carries water up

5

from the river and pours it through a sand filter for his

6

household.

7

acequias.

We know people do take water from the

8

I don't think that any communities draw it.

9

they do, then they would come under the Safe Drinking

If

10

Water Act as a municipal system, and that's not the same

11

as domestic water supply.

12

MR. SHIELDS:

Okay.

I'm aware that there are

13

some -- like the community of Llano, I know that they

14

depend on their water from the acequias, because many

15

people don't have wells there, domestic wells.

16

So, I was wondering, in terms of that, I

17

noticed that you used the criteria developed for

18

consumption of organisms only, and I assume that the

19

criteria for the consumption of water and organisms would

20

be more protective of human health.

21
22

MR. PIERCE:

It is a more stringent standard,

yes.

23

MR. SHIELDS:

24

Can you tell me how it would relate to, for

25

It is a more stringent standard.

instance, the arsenic standard?
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1

MR. PIERCE:

Under the current recommendations,

2

the arsenic standard for organisms only is 0.14

3

micrograms per liter.

4

which is a standard that some of the pueblos have

5

adopted.

6

Water plus organisms is 0.018,

It isn't as great a difference in arsenic as it

7

is in some of the highly bioaccumulative organic

8

biocontaminants.

9

So there it's an order of magnitude.

MR. SHIELDS:

So I'm wondering, both with this

10

-- using this criteria and also looking at the numbers

11

that were used for risk -- for assessing risk criteria at

12

ten to the minus five, as opposed to ten to the minus

13

six, I'm just wondering, in terms of downstream receiving

14

waters, like the pueblos, for instance, or other states,

15

does -- how that affects what kind of -- what water we're

16

delivering to those people.

17

MR. PIERCE:

Mr. Chairman, Mr. Shields,

18

currently, all of these are at real low levels, so there

19

is probably not a current problem.

20

There could be a problem, as there could be

21

with a lot of other aspects of water quality standards,

22

because there are so many different sets of standards

23

that apply to different areas of New Mexico.

24
25

I believe that the Rio Grande alone goes in and
out of eight different jurisdictions and a lot of those
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1

standards are quite different.

2

These standards were not chosen to be

3

protective of any particular tribal standards.

4

know that they aren't protective, but they are not the

5

same standards as some of the tribes have adopted.

6

MR. SHIELDS:

We don't

So do we know, in terms of how

7

many of our neighboring states have used the ten to the

8

minus sixth criteria or -- I mean, I don't know how the

9

pueblo standards are developed, but are they developed in

10

the same manner, so how many pueblos adopted this, the

11

more stringent criteria?

12

MR. PIERCE:

I believe three of the pueblos

13

have adopted human health, the others have not, and those

14

three all adopted at ten to the minus sixth.

15

There is an exhibit that's being submitted by

16

San Juan Water Commission that shows that Colorado uses

17

ten to the minus sixth, Montana uses the same, Nevada

18

uses the same, Texas is ten to the minus fifth.

19

can't make it out what it says for Utah.

20

it's ten to the minus sixth.

21

forth.

22

MR. SHIELDS:

23

MR. AMES:

I

It looks like

So they've gone back and

Okay.

Point of clarification, this

24

document actually was prepared by the Department;

25

correct?
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1

MR. PIERCE:

Originally, it was prepared by the

2

Department in draft form, yes, but we did not introduce

3

it as an exhibit.

4

MR. AMES:

Okay.

5

MR. SHIELDS:

I'm just curious whether adopting

6

ten to the minus five places the state in a situation

7

where they might be liable for not meeting -- not

8

delivering water quality sufficient -- at a sufficient

9

level for those downstream recipients?

10

MR. DAVIS:

Mr. Chairman, Mr. Shields, in the

11

interests of time, in the closing part of my testimony,

12

we were moving quite rapidly, however, I --

13

MR. AMES:

14

MR. DAVIS:

From our perspective.
-- have a protocol for that that

15

we've developed -- no, this is in my written testimony,

16

but I can say it now.

17
18
19

Let me find it.

I want to make sure that I say

it correctly.
Okay.

I say in my written testimony that the

20

Department's proposal is squarely within the range of

21

values authorized by federal law and regulation and would

22

be acceptable to EPA.

23

testimony, the last paragraph.

24
25

That's on page four of my written

I thought I had a bullet in my notes to that
effect, but I can't find it.
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1

So your question of whether or not we would --

2

the state would be liable, I think -- I think what we're

3

proposing is completely within what EPA would find

4

acceptable, that doesn't go to, you know, hypothetical

5

liability, but I believe it addresses what the federal

6

agency --

7
8
9
10

MR. SHIELDS:

At least it sounds like we don't

have to worry about Texas on this one.
Mr. Chairman and Members of the Commission,
that brings to a conclusion my cross-examination.

11

MR. MAGGIORE:

Okay.

Thank you, Mr. Shields.

12

Do you want to go straight into your public

13

comment and then we'll have public comment from the

14

Cattle Growers and we'll recess for the evening?

15
16

(Oath administered to Brian Shields.)
BRIAN SHIELDS

17

after having been first duly sworn under oath,

18

was questioned and testified as follows:

19
20

DIRECT TESTIMONY
MR. SHIELDS:

Mr. Chairman and Members of the

21

Commission, thank you for providing this opportunity for

22

me to make a brief presentation.

23

As many of you know, Amigos Bravos is a New

24

Mexico river conservation advocacy organization.

We have

25

offices in both Taos and in Albuquerque, and we have a

KATHY TOWNSEND COURT REPORTERS (505) 243-5018
110 TWELFTH STREET, NW, ALBUQUERQUE, NM 87102

186

NMED Exhibit 133

187

1

membership of 1,500 members.

2

working on water quality issues, having formally

3

participated in the last triennial review of water

4

quality standards and having helped to secure the NPDES

5

and state water quality permits to control acid mine

6

drainage from the Molycorp Mine in Questa, among other

7

things.

8
9
10

We have a track record of

On behalf of our members, who are mainly in New
Mexico, we would like to offer support for the Bureau's
present petition for the following reasons.

11

First, many of the priority pollutants in the

12

petition are synthetic, often chlorinated, compounds

13

which do not break down in nature and which, because of

14

their unnaturalness, cause severe problems in natural

15

systems ranging from ecosystems to human bodies.

16

include many of the worst, most persistent poisons on the

17

planet.

18

cause human reproduction or nervous system damage.

19

They

Many are known or suspected carcinogens and/or

Second, the Bureau's present effort to prevent

20

toxic bioaccumulations in fish is very valuable.

21

Moreover, there are many other pathways through which

22

these substances can potentially affect the environment

23

and human beings through the use of river water for

24

domestic supplies, for instance, which are being planned

25

for Albuquerque, Santa Fe and other New Mexico cities in
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1

the near future.

2
3

We believe that this is a good proactive
measure to take at this time.

4

Third, we're only now finding out exactly where

5

the substances exist in New Mexico surface waters.

6

seems that the more you look, the more you find.

7

think it's important to be looking in order to protect

8

human health.

9

It

So we

In conclusion, Amigos Bravos believes that the

10

precautionary principle is highly appropriate for

11

regulating priority pollutants in New Mexico, because of

12

their extreme toxicity, persistence, and uncertain

13

systemic effects.

14

efforts to locate and monitor these substances, to

15

determine their extent and sources, and means minimizing

16

the quantities that are allowed to enter the environment,

17

preferably preventing their discharge completely at the

18

source.

19

This means that there should be strong

We believe that the present petition, as a

20

whole, goes a considerable way towards this by helping to

21

put the monitoring and control of these dangerous

22

substances on a formal, transparent and systematic basis,

23

and for those reasons, Amigos Bravos supports the

24

petition.

25

Thank you for taking these comments into
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1

consideration.

2

MR. MAGGIORE:

3

Appreciate that.

4

I believe we have one more.

5

MS. BRANDVOLD:

6

MR. MAGGIORE:

7

of the witness by the Commission?

8
9

Thank you, Mr. Shields.

And cross.
I'm sorry, any cross-examination

Seeing none, any cross-examination from the
audience?

10

MR. AMES:

11

MR. MAGGIORE:

12

Thank you, Mr. Shields.

13

(Oath administered to Callie Gnatkowski.)

14

No.
None.
Appreciate that.

CALLIE GNATKOWSKI

15

after having been first duly sworn under oath,

16

was questioned and testified as follows:

17
18

DIRECT TESTIMONY
MS. GNATKOWSKI:

Mr. Chairman, Members of the

19

Commission, my name is Callie Gnatkowski.

20

representing the New Mexico Cattle Growers and the New

21

Mexico Wool Growers Associations.

22
23
24
25

I'm here today

Caren Cowan, who was here yesterday with the
Cattle Growers, wasn't able to come today.
Both organizations would support the San Juan
Water Commission's position that the standards, since

KATHY TOWNSEND COURT REPORTERS (505) 243-5018
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1

they are of this magnitude and could have such impacts,

2

should be considered during the next triennial review

3

process when other standards, such as these, are

4

considered.

5

Both associations are very interested in issues

6

like this because of the impacts they can have on our

7

membership and would be -- and would like to be involved

8

in the process.

9

The Wool Growers Association was never notified

10

about the process.

11

until I read an article in the New Mexico -- The New

12

Mexican a couple of days ago.

13

I hadn't heard anything about it

The Cattle Growers were -- Caren asked me to

14

say that the Cattle Growers were contacted by the

15

Department in December about the potential for meeting

16

with them, and she did say that she would like to meet

17

with them, but then never heard back from them again.

18

that's really all I have to say.

19

MR. MAGGIORE:

20

MS. GNATKOWSKI:

21

MR. MAGGIORE:

22
23
24
25

Okay.

So

Thank you.

Thank you.

Thank you very much, and thank

you for sticking around to share that with us.
Any cross-examination of the witness from the
members of the Commission?
Seeing none, any cross-examination of the

KATHY TOWNSEND COURT REPORTERS (505) 243-5018
110 TWELFTH STREET, NW, ALBUQUERQUE, NM 87102

190

NMED Exhibit 133

191

1

witness from the audience?

2

Seeing none, thank you.

3

You're excused.

4

MS. GNATKOWSKI:

5

MR. MAGGIORE:

Thanks.

I think we can go off the record

6

now and recess until 8:00 tomorrow morning, where we will

7

pick up with the cross-examination of the Department's

8

witnesses by San Juan.

9

I will not be able to be here tomorrow, and if

10

it's the Commission's pleasure, I would like to -- since

11

I was voted to be the Hearing Officer for this matter, I

12

would ask the Commission's counsel, Tracy Hughes, to do

13

that.

14

Is that okay with the fellow Commissioners?

15

Tracy, is that okay with you?

16

MS. HUGHES:

17
18
19
20

I will do longer lunches, I

promise.
MR. MAGGIORE:

I'll give you a lot of work to

work with there, Counsel.
(Hearing recessed at 6:54 PM.)

21
22
23
24
25
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1

STATE OF NEW MEXICO )

2
3

)ss.
COUNTY OF BERNALILLO)

4

I, Kathy Townsend, the officer before whom the

5

foregoing hearing was taken, do hereby certify that the

6

witnesses whose testimony appears in the foregoing

7

transcript were duly sworn by me; that I personally

8

recorded the testimony by machine shorthand; that said

9

transcript is a true record of the testimony given by

10

said witnesses; that I am neither attorney nor counsel

11

for, nor related to or employed by any of the parties to

12

the action in which this matter is taken, and that I am

13

not a relative or employee of any attorney or counsel

14

employed by the parties hereto or financially interested

15

in the action.

16
17
18
19
20

_________________________
NOTARY PUBLIC
CCR License Number: 23
Expires: 12/31/02
My Commission Expires:

9/12/05

21
22
23
24
25
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This document does not substitute for EPA regulations; nor is it a
regulation itself. Thus, it does not and cannot impose legally binding
requirements on the EPA, the states, tribes or the regulated community,
and may not apply to a particular situation based on the circumstances.
If there are any differences between this web document and the statute
or regulations related to this document, the statute and/or regulations
govern. The EPA may change this guidance in the future.
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UNITED STATES ENVIRONMENTAL
WASHINGTON,

OCT

PROTECTION

D.C. 20460

1 1993

SUBJECT:

Office of Water Policy and Technical
Guidance
Implementation
of Aquatic Life Metals Criteria

FROM:

Martha G.
Prothro
Acting Assistant Administrator

TO:

AGENCY

on Interpretation

and

for Water

Water Management
Division
Directors
Environmental
Services Division
Directors
Regions I-X

The implementation
of metals criteria is complex due to the site-specific
nature of
metals toxicity.
We have undertaken a number of activities
to develop guidance in this area,
notably the Interim Metals Guidance,
published May 1992, and a public meeting of experts
held in Annapolis,
MD, in January 1993. This memorandum
transmits Office of Water
(OW) policy and guidance on the interpretation
and implementation
of aquatic life criteria for
the management
of metals and supplements
my April 1, 1993, memorandum
on the same
subject.
The issue covers a number of areas including
the expression
of aquatic life criteria
total maximum
daily loads (TMDLs),
permits, effluent monitoring,
and compliance;
and
ambient monitoring.
The memorandum
covers each in turn.
Attached to this policy
memorandum
are three guidance documents with additional
technical details.
They are:
Guidance Document
on Expression
of Aquatic Life Criteria as Dissolved
Criteria
(Attachment
#2), Guidance Document
on Dynamic Modeling
and Translators
(Attachment
#3), and Guidance
Document
on Monitoring
(Attachment
#4). These will be supplemented
as additional
data become available.
(See the schedule in Attachment
#1.)
Since metals toxicity
is significantly
affected by site-specific
factors, it presents a
number of programmatic
challenges.
Factors that must be considered
in the management of
metals in the aquatic environment
include:
toxicity
specific to effluent chemistry;
toxicity
specific to ambient water chemistry;
different patterns of toxicity
for different
metals;
evolution
of the state of the science of metals toxicity,
fate, and transport;
resource
limitations
for monitoring,
analysis, implementation,
and research functions;
concerns
regarding
some of the analytical
data currently
on record due to possible sampling and
analytical
contamination;
and lack of standardized
protocols
for clean and ultraclean metals
analysis.
The States have the key role in the risk management
process of balancing these
factors in the management
of water programs.
The site-specific
nature of this issue could be
perceived
as requiring
a permit-by-permit
approach to implementation.
However,
we believe

2
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2
that this guidance can be effectively
implemented
on a broader level, across any waters with
roughly
the same physical and chemical characteristics,
and recommend that we work with
the States with that perspective
in mind.

o

Dissolved vs. Total Recoverable Metal

A Major issue is whether, and how, to use dissolved metal concentrations ("dissolved
metal") or total recoverable metal concentrations ("total recoverable metal") in setting State
water quality standards. In the past, States have used both approached when applying the
same Environmental Protection Agency (EPA) criteria numbers. Some older criteria
documents may have facilitated these different approaches to interpretation of the criteria
because the documents were somewhat equivocal with regards to analytical methods. The
May 1992 interim guidance continued the policy that either approach was acceptable.
It is now the policy of the Office of Water that the use of dissolved metal to set and
measure compliance with water quality standards is the recommended approach, because
dissolved metal more closely approximates the bioavailable fraction of metal in the water
column than does total recoverable metal. This conclusion regarding metals bioavailability is
supported by a majority of the scientific community within and outside the Agency. One
reason is that a primary mechanism for water column toxicity is adsorption at the gill surface
which requires metals to be in the dissolved form.
The position that the dissolved metals approach is more accurate has been questioned
because it neglects the possible toxicity of particulate metal. It is true that some studies have
indicated that particulate metals appear to contribute to the toxicity of metals, perhaps
because of factors such as desorption of metals at the gill surface, but these same studies
indicate the toxicity of particulate metal is substantially less than that of dissolved metal.
Furthermore, any error incurred from excluding the contribution of particulate metal
will generally be compensated by other factors which make criteria conservative. For
example, metals in toxicity tests are added as simple salts to relatively clean water. Due to
the likely presence of a significant concentration of metals binding agents in many discharges
and ambient waters, metals in toxicity tests would generally be expected to be more
bioavailable then metals in discharges or in ambient waters.
If total recoverable metal is used for the purpose of water quality standards,
compounding of factors due to the lower bioavailability of particulate metal and lower
bioavailability of metals as they are discharged may result in a conservative water quality
standard. The use of dissolved metal in water quality standards gives a more accurate result.
However, the majority of the participants at the Annapolis meeting felt that total recoverable
measurements in ambient water had some value, and that exceedences of criteria on a total
recoverable basis were an indication that metal loadings could be a stress to the ecosystem,
particularly in locations other than the water column.

3
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The rascms for the potentialconsiderationof total recoverablemeasurements
include
risk managementconsiderationsnot coveredby evaluationof water column toxicity. The
ambientwater quality criteria are neitherdesignednor intendddto prwm saiimm~, or to
prevent effects due to food websconminingsedimentdwelling orga&ms. Afi=q=,
however,may consider sedimentsand food chain effects and mry decideto pkc a
consenmiveapproachfor metals,considenngthat metalsare very pers&att chemic&s. TIis
conswative approachcould include the use of total recoverablemetal in w;uc1quality
standuds. However, since considerationof sedimerrtimpu%sis not incorporatedinto the
criteria methodology,

the degree of consenahm

inherent

in the totd recoverable approach is

unknown. ‘IN uncertaintyof metalimpocu in sedimartsstem from the lack of sediment
critcriaandanimprecilcundentmdingofthehttand~oftaet&.
EPAwill
continueto pursue researchti otlter tivities to cl- tbesc knowlsbgegsps.
Until the scientific uncertaintiesarc better ~esolvai, a Mge of dflerem risk
managementdecisionsan be justifial. EPA recommendsthat Statewar q&ty stand&s
be basedon dissolvedmetal. (Seethe paragraphbelow and the attachedgui&nce for
technicaldetails on developingdissolvedcriteria.) EPA will also qtwe a Staterisk
managementdecision to adopt standardsbasedon total nxovuxbIe metal, if thosestanda&
are otherwiseapprovableas 8 matterof law.
0

DissolvedCriteria

In the toxicity testsusedto developEPA metalscriteria for aquaticlife, somefncp;oa
of the metal is dissolvedwhile somefnctiort is bound to par&We NEIQ. ‘Toteprwart
criteria were developedusing total rawer&k metal meuwma3Uofmasuruapa3d~
give equivalentresults in toxicity tests,ana are articulatedu total mverable. Therefore,
in order to expressthe EPA criteria u diaolval, a total recover&k to dissolvedcorr~&
EPA dissolvedcriteria
factor must be used. Attachment #2 providu guidance for aMating
from the publishedtotal recove&le criteria. The data aprused as pcmzntage&
dissolvedarepresentedas recommaxkd values and ranges. However, the choice within
rangesis a Staterisk mmaganat decision. we haverecuttly suppl~ted the dm for
copperuldurpmcaading~~supplementthe~fbr~udochermarlt*
As
testingis compkted, we will makethis informrtiorr l vaikbk and this is expec&dto reduce
the magnitude of the ranger for someof the amversioo f&m pwidsd. We alao strongly
cncoumgethe rppliation of dimhmd criteria acrossa warshal m-Y*=
technicailysoundandthebestuseofraourca
0

Site-SpecificCriteria Modif~tions

While the 8bove methodswill cosomesite-spdcifichcton aff&ing metals
toxicity, further refinementsare possMe. EPA has issu& guj&nce (Water wty
StuldardsHandbook, 1983; Guidelinu for Deriving Numerical Aquatic Site-SpecificWater
Quality Criteria by Modifying National Criteria, EPA4W3-H4-099, octoba 1984)for three
site-specificcriteiia developmentmethodologies:recalculationproc&un, indicator spezics
procedure(also known as the wltercffsct ratio (WER)) and residentspeciesprocedure.
Only the first two of thesehaveba#l widety used.
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In the National Toxics Rule (57 FR 60848, December22, 1992).EPA identifial the
WER as an OpliOd methodfor site-specificcriteria devekpmentfor certain met&. EPA
commitubdinthc~prerunbktopmvide~olrdcrerminingrbtWER.
AdmItof
IhUgui~hubsarcircuktsdtothcSoterud~forrevi+rvm6amrmCat
As
justified by water characteritics and as racomma&d by the WER gu&nce, we stra@y
enalr8getherpplic&tionoftJEWERacrossrw8tmhalormterbodyuoppoaedto
applicahn on 8 dischargerby dischargerbasis,as t&&ally sand ad an efiicjcnt useof
ruoum.

Inordtfu,maccunrntrraeds,butrllowfw~~tuUarosdbyprorooolursn,
EPA will issue the guidaae as ‘interim.’ EPAWill~WElRSdcycaapddUSi4~
guidance,as w&l as by using other scierrtifially d&a&k proroodr. OW expscu &e
interim WER guidantx will be issual in the next hvo months.

0

Dynamic Water Quality Modeling

Although not specific&ly part of the rassumm of w8tec quay criteria for mmls,
dynamic or probabilistic modelsare anotheruseful too! for implementingwater quality
criteri8, apccially for thosecriteria pfaecting Iquatic lift. l%eaemoddl provide another
Support Document for Water
way to incam
timspecific dr# The 1991TM
Quality-tmsd Toxics Conad (TSD) (EPA/S05/2=9HU) 6e#ikr dm,
as well as tpplc
(study-state)mockls. Dynamicmodelsmrbtthebearur,ofths~~a&,
duntion, and ficquaxy of water quality c&ah and, thaeibm, provide a m~cc e
reprcscnt8tionofthepfob8bilitythatrw8terquUysM&rd
ac&aMxwillmur.
In
conbxst, steady-statemodelsmrlte 8 numberof simplipyinl, wast cllc 8ssunrptiau which
makesthemluscompkxandksaaccunoethandytamicta&ia.
DynamicmodeishaveteceivedincreadraratiorravertMatfiwycarsasrrauit
ofthewi~bdkfthatstcuiy-staemod&gisoveram#ntiwduero
environfnatalty CO(UQWtiVC
dilution u$utn@oas. T& belief has bb to the w
that dynamic moddr wiu alwaysM to ltst strinmt rquhoory oontrds (e.g., NPD=
effluent limits) than -y-state m&ls, wm is mt Tut in evay rQpliatio0 of dywniE
models. EPA amsidm dynamicmodelsto be I manm~1oimpl#narbinl
w8terquaiityaitaia8ndcontinuutorccommendtheiruJa.
Dyn8micmc&ingdo#ta@te
commitmentof resourcu to developapprop6atedata. (Sa A-mart
#3 and the ‘ISD for
details on the use of dynamic models.)
0

Dissolved-TotalMetal Trunlrtorr

Eztpressingmmqullitycriocriruthe~lvrr(fonadrmralporcrrnssdoobe
~Ieto~k~from~lvadmtcrltatoPl~~kcnarlfocTMDlrudNPOES
pcfmits. TMDb for metalsmustbe abk to calculate: (1) diuolvsd me&l in order Qo
asattain attainmentof water quality standards,and (2) ti raxvaabk metal in order to
achievemassbalancenecessaryfor permitting purposes.

5

NMED Exhibit 134

EPA’s NPDES regulationsrupire chatIlmits of metah in permits be staU as ti
recoverablein most cases(see40 CFR #122.45(c))excep whenan efflmt guidelhc
specifiesthe limitation in anotherform of the metal, the approved
analytic4 methods
measureonly dissolvedmet& or the permit writer CX~~CSSS
a metalslimit in anotherform
(e.g., dissolved,valent, or total) when rsqkred to carry out provisionsof the Clan Water
Act. This is becausethe chemicalconditions in ambientwatersfrequently diffa substantially
from thosein the effluent; and there is no assurancethat effluent particulatemccrl wouM not
dissolveafkr discharge. The NPDES rule doesnot require that Statewater quality sh&rds
be expressedas total recoverable;nther, the rule ra@rcs pamit writers to tran&te w
different metal forms in the calculationof the permit limit so that a total reccww&le hit
can be established. Both the TMDL and NPDES usesof wata quality critah ru@c the
ability to tnnshte betweendissolvedmetal and total recoverablemetal. Attach-t 13
provides methodsfor this translation.

0

Useof Clean Samplingand Analytic4 Techniques

In assessingwaterbodiesto determinethe potentialfor toxicity problemsdue to
metals,the qullity of the data usedis an important issue. Metals data are usedto m
attainmentsatus for water quality standa&, discern ttwdr in water qrulity, estimrte
backgroundloads for TMDh, alibnte fate and transportmodels,estimateeffluent
concenations (including effluent variability), assesspermit cumpl&x, and conduct
research. The quality of vice level metZtdata, especiallybelow 1 ppb, may be
compromisaldue to contamin&on of mpie
during collection, pnpurtion, #orrle, yd
analysis. Dependingon the level of metal present,the useof ‘chn and ‘ultraclan’
techniquesfor samplingand analysismay be critical to accuxa&dra for implcmuthtioa of
aquaticlife criteria for met&.
l%e magnitudeof the anwnhtion problem incnues a the unbicnt urd effluent
met4 concenbationdecnuct and, the&on, pro&km3are more likiy in ambient
masurcfnenu. ‘Ckan’ tehniques refer to thosefequirrments(of prwticu for sample
coLlectionand handling) necusry to producercliabk analytzal data in the put per billiorr
@pb)range. ‘Uhcleur
techniquesrefer to thoserequiMiients or practku naxssUy 00
producefebble analytic4 data in the part pa trillion (ppt) range. Beau3e typicrl
concenmtionsof met& in surfacewatersand effluent9v8ry from one metal to 8notha. the
effect of contaminationon the quality of metalsmonitoringi3h vyics appreciably.
We plan to developprotocolson the useof clan.at3fi ultxa-clan tschniquermd UIc
coordinatingwith the United StatesGeologicalSurvey(USGS)oa this p@ct, w
USGS
has beendoing work on thesetechniquesfor sometime, e.zzy
the mpling pocsdUrer.
We anticipatethat our draft protocols for clean techniques*vill be avai&ble in late crkrdu
year 1993. The developmentof comparableprotocolsfor ultra&an tcchniq~~ is UndaWrY
and will be availablein 1995. In developingtheseprotocols,we will considerthe COIUOf
thesetechniquesand will give guidanceas to the situationswhere their use is nec==Y.
Appendix B to the WER guidancedocumentprovidessomegeneralguidanceon the useof
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clan analyticaltechniques. (See Attachment W4.) We racommcnd that this guidance k ti
by States and Regionsas an interim step, while tie clean and d~l&an protocds are being
developed.
0

Useof Historical Data

‘Ihc~t8boutmNlss8mpling8ndurrlysisdircuusd8bovenirecaNponding
concemsaboutthevalidityofhisMcaldata.
htameffluaUandmbiattmtal
concentrationsare colkcd by a w&y of orp&Axu
inch&g M
agau&u (e.g.,
EPA, USGS),St+ pollutian amtrol apcies and hmltb dqutmam, klcal#3venlmeat
apncies, municiplities, industrial dilrcharprs, mmrchm, andothers. Ihed8muc:
collectedfor a variety of purposesas dabove.
Concernabout the reliability of the samplecol&ion and uulysis proczduru is
greatestWheJehey have beenusedto monitor very low level mml anMxlItntiolu.
Specdhlly, studieshave shown data sets with contaninrtion probkms during sample
collactionand laboratory an;rlysir, that havercsultbdin inwxwa& its.
For
example,in developinga TMDL for New York Harbor, wne h&or&l ambientdrtr showled
extc~~sivtmetalsproblems in the harbor, whik other historical ambieat data showed only
limited metalspmblemr. Careful reswnpiingand analysisin 1992I1993ShoWedthe lracr
viewwscorrcct. Thekcytopfoducingrccuntedrtris~quilrlit)(
USU~UKT(QN
andqualityamtrd(Qc)pfOcaluN.
Webdievetltat~-daworcnu8ls,
collectedand 8ndyzai with apppriwQAudQCrtkudsoflppbah@a,m
reliable. The da8 lid in dcvhpmntofEPAaitcria~rlao~rdirbk,both
beclusctheymattherboveacstudbscrwethetoricit)ro#rrol~uecraosdbyrWing
known afnomu of met&.
Withrespacttoeffl~moclitorialnpaosdbyurNPDESpsrmiaa,thtpennitDbcis
responsiblefor collecting and report@ @ty ti a 8 DiAute w
Repat
(DMR). Permitting authoritiesshouldmtinut to coaMu the informa& nportsdbk
tw,accuntc,andcompkte8scutifkdbytbepwmi~.
Whcrethcpenniabcbeomna
awareof new information sp&fic 00the MUart di9&wge thrt quertinru ti qu8lity Of
pnviously submittd DMR drp, the pamittct must my
w&nit thrt inMn&n to the
permittingauthority. The permiti authority will coIucd+lrll infkrnrtion submiti by the
permittet in wg
rppmgriut enfo!umaN rupaw8 tomonitain~ngortinlmd
effluent v&t&s.
(SeeAttwhmcnt #4 for dditiod &Uils.)

mmanagementof~htherqurticarviroamcntQoomplrx.

l%eBckace

supportingour technical and regulatorypragnm~ is cocrtin~ 10cyoLvc,b u in ril
seas. lk policy and guidanceoutlinedaboverepwatt the positicmof OW aad hauls be
inco~tcd into ongoing pmxam operations. We do not cxpbctt!wt ongo@ opmtionr
would be delayedor dcferrul bazauscof this guiduroc.
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If you havequestionsconcerningthis guidance,plW amact Jim Ha&n, Acting
Director, Office of Scienceand Technology,at 202-26CbSW. If you havequestionson
sp&fic detailsof the guidance,p&e amact the appfiptite OW BranchChief. Ttu
BranchChiefs responsiblefor the variousareasof the water quality programUT: Bob April
(202-261F6322,water qrutity criti), EliAeth Fellom (2O2-260-7046,monitoring and data
issues),Russ Kinerson(202-260-1330,modeling and ~IMSMCWS),
Don Bndy (202-260-7074,
Total Maximum Daily MS), SheiiaFrace (20%26G9S37,mu),
Dave &bock
(202-26G1315,water quality stmdwds), Bill Telliard (2020260=7134,
vrrlytiml methods)
and Dave Lyons (202-2tS8310, enforcement).
Attachments

8
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ATTACHMEI’d’r

TECHNICAL GUIDANCE FOR METALS
Scheduleof Upcoming Giridanw

Water-effectRatio Guidance- Sqwmber 1993
Draft “Cleur’ halytical Methis - Spring 1994
DissolvedCriteria - cumntly beingdone; as testingis completed,we will releasethe
updatedpercent dissolveddata
Draft SedimentCriteria for Metals - 1994
Final SedimentCritcrkt for Metals - 1995
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ATTACHMENT #2

GUIDANCE DOCUMENT
ON DISSOLVED CRITEJU
Expressionof Aquatk Life Criteria
October 1993
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10-l-93
Percent

Dis8olved

in Aquatic

Toxicity

Tests

on Nota

The attached

table contains
811 the data tht
warm found
ths percent
of the total
recoverrble
metal thet vas
Thi8 teble ie intended
to
dissolved
in aquatic
toxicity
to8t8.
contain
the available
data that are r8levmt
to the cOnV8r8iOn
of
EPA’s
aquatic
life criteria
for utal8
fro8 8 tot81 recovemble
(A factor
of 1.0 is u8od to convsrt
basis to a dissolved
be8is.
aquatic
l~rr criteria
for met818 that 8re l ‘pr8888d
on the barir
of the l crd-rolubh
mea8urement to criteri8
l xpre88ed on the
Rqort8
by Grunvald
basis of the total
recoverable
meamurement.)
reference8
to many of
(1992) and Brungs et al. (1992) provided
Each document
the documents
in which pertinsnt
data were found.
war obtained
and examined to determine whether it contained
useful
data.
concerning

i8 defined
as metal that passes
through
a O.l5-~r
nDissolvedm
membrane filter.
If
otherwi8e acceptable,
data that vet8
obtained
using 0.30PB glass
fiber
filters
and 0.10pm membrane
filters
were used, and are identified
in the table;
these data
did not seem to be outliers.

were used only if the metal va8 in a di88olved
inorganic
form when it was added to the dilution
water.
In addition,
data
wore u8ed only if they were genereted
in vater
that would have
been acceptable
for u8e as 8 dilution
water
in te8t8
used in the
derivation
of water quality
criteria
for aquatic
lifa;
in
particular,
the pH had to b between 6.5 wad 9.0, and the
concentration8
of total
organic
carbon (TOC) and total
8u8pended
solid8
(TSS) had to be belov 5 w/L.
Thu8 most data generated
u8ing rive
water would not be u8od.
Data

Some data were not u8ed for other rea8on8.
Data premmted
by
Carroll
et al. (1979) for cadmium were not ured becau88 9 of the
36 valuer
were abovo MO*.
Data presented
by DeVi88 et al.
(1976) for lead and Holcombe and Andrev (1978) for zinc wore not
used becau8e
“die801veda
ves defined
on the ba8f8
of
polarography,
rather
than
filtration.
Beyond thi8,
the data were not revieved
for quelity.
Rorovitz
al.
(1992) reported
thet l number
of a8pwtr
of the filtretion
procedure
night affect
the re8ult8.
In addition,
there eight
concern about use of %zlean techniques*
and adequate QA/QC.

et
be

Each line in the table
is intended
to represent
a 8aparat8
piece
of information.
All of the data in the table were dotemined
in
fresh water,
because no rrltuater
data were found.
Data 8ra
becoming available
for copper
in 8alt water
from the NW York

1
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Harbor study;
based
on the first
set of tests,
Hansen (1993)
suggested
that the average percent
of thm coppar that im
dissolved
in sensitive
saltwater
temtm is in thm range of 76 to
82 percent.

A thorough

investigation
of thm p8rc8nt
of tot81
r8cov8rrblo
metal that im dis~olvmd
in toxicity
tomtm might l ttwt
to
dot8rrin8
if the porc8ntago
im affoctmd
by test technique
(static,
rmaw81, flew-through),
fomding (w8r8 the ta8t
l niulm
fed and, if SO, what food and hov ruch),
vatu quality
charactorimtics
(hmrdnomm, l lkmlinity,
pft, salinity),
tomt
organisms
!mpocfmm,
lo8dfn9),
etc.
The l ttmch8d tmblo l lmo give8 th8 frmshvatu
criteria
concontrrtiorm
(UC and CCC) bOC8U8a prrCmnt898s
for total
racovarabl8
concontr8tion8
mch (8.g.,
80x8 thUr 8 f8CtOr
Of 3)
abov8 or -low
thm CMC and CCC are likely
to k 1888 r818vmt.
When a crit8rion
is l xpr88rad
a8 a h8rdn888
8qu8tion,
the range
given rrtmndm from a hardness of 50 rg/L to l h8rdn88m of 200
mg/L.
is a summary of the l vmilablo

The following
matal:

The

available
all the
much high8r
than
100,

data
but

inforrmtion

indicate
th8t th8 prcmnt
di8solvti
avail8ble
data arm for concentrations
the UC and CCC.

for

i8

th8t

ouch

8bout
are

Schuytama 8t al.
(1904) r8ported
that
%hue
uuo
no rmal
diffmrmcomw
ktwaan
Dam8Urmsontr
of tot81
and di88olvmd
c8dmiur
at conc8ntratfon8
of LO to 80 ug/L (pa - 6.7 to 7.6, hudnas8
25 sg/L, and alkrlinity
- 33 w/L);
total
8nd di88OlVti
concrntr8tions
wor8 88id
to b8 "VirtU811y
SqUiV8lSnt’.

Thm CRC and CCC aro cl088

tog8thu
irf?d Only r8ng8 fro8 0.66 to
Thr only available
d8t8
that
8r8
knoun
to k in the
range of thr CRC and CCC wue datermined
with
l 91~8
fibu
filter.
Tha puCantag88
that arm probably
808t r818Vant
8ra
75,
92, 09, 70, mnd 80.

8.6 u9/L.

The pucmt
concentration
reduced the

decr8888d 8a th8 tot81 recovuabl8
fncrmamod, won though th8 hfgh88t
concentrrtionm
mubstantially.
The p8rcmnta988
that arm probably

dim8olv8d
pH

2
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most relevant
are probably

to the CHC are ;0-75,
wheream the pmrcmntagem
most relevant
to tZe CCC are e6 and 61.

The data available
100, but all the
much higher
than

indicate
that the percent
dissolved
available
data are for concentration8
the CMC and CCC.

that

is about

that

arm

Howarth and Sprague (1978) reported
that the total
and di88olved
diff8rmnt"
except when the
concentrations
of copper were "little
copper
concentration
was above 500 ug/L at hardn888 - 360
total
Chakoumakom et al. (1979) found that the
mg/L and pH - 8 or 9.
percent
dissolved
depended more on alkalinity
than on hardn888,
recoverable
concentration
of copp8r.
PH, or the total
Chapman (1993) and Latorchak
(1987) both found that
of daphnid food affected
the percent
dis8olv8d
v8ry
though Chapman used yeast-trout
chow-alfalfa
whereas
but yeast-trout
chow-alfalfa
used algae in most tests,
Chapman (1993) found a low percent
dissolved
tests.
without
food, whereas Latorchak
(1987) found a high
All of Latorchak's
dissolved
with and without
food.
Chapman's one value in high
in high hardness water;
water was much higher than him other values.

the addition

little,
8vmn
Latorchak
in l omm
with and
p8rcmnt
values ware
h8rdn8SS

Chapman (1993) and Latorchak (1987) both campand the l ffoct
of
food on the total
r8coverabl8
LCSO with the l ff8ct
of food on the
dissolved
LCSO. Both authors found that food raised both the
dissolved
LCSO and the total
recoverable
LCSO in about the mars
indicating
that food did not raise the total
proportion,
recovmrabl8
LCSO by sorbing
metal onto food particl88;
possibly
the food raised
both LCSOs by (8) decreasing
the toxicity
of
dimmolvmd metal,
(b) forming
nontoxic
dissolved
coaplexm8 with
th8 m8ta1, or (c) reducing
uptake.
and only range fror
The CMC and CCC are close togother
The percentages
that arm probably
most relevant
q/L*
9S, 9S, 73, 57, 53, 52, 64, and 91.

6.5

to 34

arm

74,

(1978) were from Holcomba St
The data presented
jn Spmhar 8t al.
Both Chapman (1993) and Holco8b8 l t al. (1976) found
al.
(1976).
that the percent
dissolved
increased
am the total
r8COVSrabh
concentration
inCrea#Sd,
It
would seem reamonablo
to expect
Dorm
precipitate
at higher
total
recoverable
concentrations
and
3
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therefore
a lower percent
dissolved
at higher
concentrations.
The increase
in pmrc8nt dissolved
With increasing
concentration
might bo due to a lowering of the pH am more metal i8 added if
the stock solution
was acidic.
to the QIc 8rS 9,
The perC8ntagSS
that are probably
mo8t relevant
18, 25, 10, 62, 68, 71, 75, 81, and 95, WherSaS the perc*nt8gmm
that are probably
most relevant
to the CCC arm 9 l nd 10.

The only percentage
concentratiw
that

The perCenta
88, 93, 92, and
relevant
to the

No data

arm

that

that is available
is 73, but
is much higher than the CM.

probably
the
CCC is 76.

N8t rSlaV8nt
only p8rcmntrgm

are

100, whereas

it

is for

8

f0 th8 UC 8rm
that
i8 probably

availablo.

dfsmolvod 8808s to
Thare is a CnC, but not a CCC. ThS percentage
bm greatly
rmduc8d by the food us8d to f88d d8phnid8,
krt not by
ThS pSrCSnt8988
that
aI
the food U88d to fed
fathead minnow.
probably BO8t rmlSv8nt to the C.MCaI8 41, 79, 79, 73, 91, 90, and
93.

Zinc

The CXC and CCC arm close together
l nb only rmnpm fro8
The
porc8ntag88
that
8re
probably
oomt r818vant
u9/L.
77, 77, 99, 94, 100, 103, and 96.

S9 to 210

us

31,

4
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Recommended Values

and Rang88
of Measured Parcant
Host Relevant
in Fresh Water

(a)*

Considered

Dissolved

Recommended
w-

Recommended
-II)
Arr@nic(IIf)

95

100-104'

95

1oo-104B

Cadmium

85

75-92

05

75-92

Chromiuo(XI1)

85

50-75

a5

61-86

Chromium(V1)

95

100’

9s

100’

toppar

85

52-9s

85

sz-95

Lmad

50

9-95

25

9-10

Mercury

85

73'

NP

NAE

Nickel

85

88-100

85

76

Selenium

NA’

NAC

NAL

NAC

Si lvw

85

41-93

YYD

YYD

Zinc

85

31-103

85

31-103

* The recommended values are based on currant
knovledga
subject
to change as more data becor~s available.
' All available
data
than the CXC.
c NA - No data

are

' YY - A CCC is not
'

- Bioaccumulativa
percent
dissolved.

NA

are

for

concentrations

that

are

and

ar8

much high8r

availabla.
available,
chemical

and therefore
and not

15
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Concn

.A

u

Percent
w

n_'

slitsid

ccc

(?rwhuat8r:

s

se

-

EQQ4

n&KL

arc

190 ug/L;

AAL

m

- 360 ug/L)

6000l5000

104

5

?

3

?

48

41

7.6

Lima

12600

100

3

m

F

No

44

43

7.4

Spehar

cAI)wIuII

CCC - 0.66

(?reshuater:

t0

2.0

-

1.8

to

8.6

et

al.

1984

and

Piandt

ug/L)'

Ug/L;

c&K

53
103

46
83

7.6
7.9

Chaprun
Chapmn

0.16
0.28

41
75

3
3

Dn
Dn

R
R

Y8.
Y@8

0.4-4.0

920

3

cs

P

NO

21

19

7.1

Pinlaymon

13

89

3

m

?

No

44

43

7.4

Sphar

md

15-21
42

96
84

a

S
S

NO

4

m
m

42
45

31
4l

7.5
7.4

Spohar
Spohar

and Carlaon
and Carlmon

10
35
51

78
77
59

I
3

m
Dn
on

S
S
S

No

51
105
209

30
08
167

7.5
8.0
8.4

Chapman

6-80

80

8

3

S

NO

47

44

3-232

90'

5

3

P

3

46

450-6400

70

5

m

P

WO

202

No

No
No

1986

1993
1993
and Verrue
Piandt

1986
1984
1984

1993

Chapman

1993

Chapmm

1993

7.5

Call

al.

42

7.4

sp8har

157

7.7

Pickering

at

1982

1982

l t aI.
and

1978
Cast

1972

6
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w

(Fre6hWat8r:

CCC = 120 to

370 q/L;

and Chapman
and Chapman
and Chapman

Yes
Yes

206
52

166
45

8.2
7.4

Chapman
Chapran

1993
1993

No
No
No
No

<Sl
110
96
190

9
9
10
25

6.3'
6.7
6.0'
6.2'

Chapman
Chapman
Chapman
Chapaan

1993
1993
1993
1993

and

F
F
F

?
?
No

42
114

54
61

3
7

DN
D?4

R
R

16840
26267
27416
58665

26
32
27
23

7
3
?
7

D?4
DN
DN
on

S
S
S
S

CCC = 11 q/L;

100

1

FN,GP

F

Y8S

43,300

99.5

4

m

F

No

21 ug/L;

10-30
40-200
30-100

74
78
79

?
?
7

CT
cx
CT

F

100-200
20-200
40-300

82
86
87

3
?
?

lo-80

89

3

1984
1984
1984

CRC = 16 ug/L)

>25,000

to

uq/L)F

Stevens
Stevens
Stevena

SC
SC
SC

CCC - 6.5

3100

7.3
7.2
7.0

?
?
3

(Promhuator:

to

24
24
24

94
86
50-75

(freshwater:

980

2s
25
25

S-13
19-495
>llOO

B

cnc =

CM

220

214

7.6

Adelran

44

43

7.4

Spehar

- 9.2

to

34 ug/L)'

and

Smith
Piandt

1976
1986

1979

F

No
No
No

27
154
74

20
20
23

7.0
6.8
7.6

Chakoumakos
Chakoumakos
Chakoumakos

et
et
et

al.
al.
al.

CT
CT
CT

F
F
F

No
No
No

192
31
83

72
78
70

7.0
8.3
7.4

Chakourakom
Chakoumakos
Chakoumakos

et
et
et

al.
al.

1979
1979
1979

CT

P

NO

25

169

8.5

Chakoumekom

et

al.

1979

F

al.

1979
1979

7
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92
94

1
?

CT
CT

F

No

F

NO

195
70

3-J’

125-167

2

12-91'
18-19
20’
50
17s’

79-84
95
95
96
91

3
2
1
2
2

CD
CD
DA
DA
m
RI

R
R
S
R
S
R

Yes
Y8S
No
No
No
No

31
31
52
31
52
31

38
38
55
38
55

5-52
6-80

.82”
83O

3
?

F
F

YeeL
No

47

43

21

6.7
35

57
43

3
3

S
S

No

13
16
51

73
57
39

7
7
?

R
R
R

32
33
39

53
52
64

?
?
3

25-84

14

120

96
91
68

15-90

7.0
8.5

Chakouuko8
Chakoumakoe

7.2
7.2
7.7
7.2
7.7
7.2

Carlmon

8.0
7.1

Lind

et
Finlay8on

al.

19

49
48

37
39

7.7
7.4

Chapman
Chapran

1993
1993

Y86
Ye*
Ye8

211

169
44
83

8.1
7.6

Chapman

51
104

Chapman

1993
1993

7.8

Chapman

1993

S
S
S

No
No
NO

52
105
106

45
79
82

7.8
7.9
8.1

Chapman
Chapman
Chapmm

1993
1993
1993

6
14

S
S
S

MO
NO
NO

50
52
48

40
43
47

7.0
7.3
7.3

Hammrmoi~ter
Hamorwimter
Hamormoi~ter

74

19

s

NO

48

47

7.7

Call

12-162

IO”

?

?

Ye8C

45

43

7-8

lknoit

28-58
26-59
56,101

65
79
86

6
7
2

R
R
R

No
Y.8”
Ye8”

166

168

117
117
117

8.0
8.0
8.0

Larorchak
Larorchak

300-1300
100-400

17

Yes

168

160
174

38

et
et

Carl8on
CarL8on
CarlsOn
Culson
Carl8on

al.
al.

1979
1979

al.

1986a,

al.

19868,b
1986b
1986b

et al.
et
at

al.
al.
et al.

et

Latorchak

et
et

1986b
1986b

1978
and Verrue

et
et
et

al.

al.
al.
al.

1982

1975
1987
1987
1987

8
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1982

1983
1983
1983

96

86

4

Fu

F

No

44

43

7.4

Spehar

160
230-3000

94
>69->79

1
3

Fu
CR

S
F

No
No

203
17

171
13

8.2
7.6

Ceckler
et al.
1976
Rice and Harrison
1983

(Freshwater:

CCC -

1.3

to

7.7

u9/L;

cut

= 34 to

and

Fiandt

1986

200 ug/L)'

17
181
193

9
18
2s

?
?
?

DU
Du

R
R
R

Yes
Yes
Yes

52
102
151

47
86
126

7.6
7.8
8.1

Chapman
Chapman
Chapman

1993
1993
1993

612
952
1907

29
33
-30

?
1
?

Du
Du
Du

S
S
S

No
No
No

50
100
150

----

WV--B-B

Chapman
Chapman
Chapman

1993
1993
1993

7-29

10

3

E2

R

No

22

--

W-B

JRB Afmociatas

34
58
119
235
474
4100

62"
68'
71"
75"
81M
82'

3
3

F

;
3
3

BT
BT
BT
BT
BT
BT

F
F
P
P

Yes
Yes
Yes
Yea
Yee

F

No

44
44
44
44
44
44

43
43
43
43
43
43

7.2
7.2
7.2
7.2
7.2
7.2

Holcombe
Holcolbr
Holco~be
Holcork
Holcorbe
Holcombe

2100

79

7

Fu

F

No

44

43

7.4

Spehar

and

Fiandt

220-2700
580

96
9s

14
14

S
S

No
No

49
51

44
48

7.2
7.2

Hammermister
Hamerwioter

at
et

No

44

43

7.4

Spehar

B
172

(Prmhuator:
73

1

Du

Fn,cn,on
SG

CK
Fu

et
et
et
8t
at
et

1983
al.
al.
al.

1976
1976
1976
1976
1976
1976

al.

al.
al.

1986
al.
al.

1983
1983

w/u

- 2.4
P

and

Fiandt

1986

9
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(Frechwator:

CCC - 88 to

21
150
578

81
76
87

3

645
1809
1940
2344

88
93
92
100

4000

90

m
No

m

at8

Cnc - 790 to

2500

ug/L)'

DH
Dn
DM

R
R
R

Yes
Yes
Ye0

51
107
205

49
87
161

7.4
7.8
8.1

Chapman
Chapman
Chapman

1993
1993
1993

?
?
7
7

:
DM
rm

S
S
S
S

No
No
No
No

54
51
104
100

43
44
84
04

7.7
7.7
8.2
7.9

Chapwn
Chapmm
Chapman
Chapun

1993
1993
1993
1993

?

PK

R

No

21

--

---

JRB A8mociata8

3

(FRESHWATER:
data

280 ug/L;

CCC - S u9/L;

CM

1983

- 20 u9/L)

available.

(Proshwator:

UC

-

1.2

to

13 Ug/L;

a CCC i6

not

available)

0.19
9.90

74
13

?
3

DH
Da

s
S

No
Yes

47
47

37
37

7.6
7.5

Chapman

Chapman

1993
1993

4.0
4.0

41
11

?
?

DH
MI

S
S

No
Yea

36
36

25
25

7.0
7.0

Wabokor
Nobeltar

et
at

3
2-S4
2-32
4-32
S-89
6-401

79
79
73
91
90
93

?
?
3

Fn
??I
Fn
Fn
FM
m

S
S
S
S
S
S

No
Yom0
No
No
No
No

51
49
so
40
120
249

49
49
49
49
49
49

8.1
7.9
8.1
8.1
8.2
8.1

u1s
tws
ws
wts
u1s
ws

?
3

al.
al.

1983
1983

1993
1993
1993
1993
1993
1993

10
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zIE(c

(Freshwater:

CCC = 59 to

C!?lC 65

190 uq/L;

to

210

ug/r.)F

211

R

Yes
Yes
Yes

104
52

169
83
47

8.2
7.8
7.5

Chapman
Chapman
Chapman

1993
1993
1993

Dn
OH
Du

S
S
S

No
No
No

54
105
196

47
85
153

7.6
8.1
8.2

Chapwn
Chapnan
Chapman

1993
1993
1993

2
2

CD
CD

R
R

Yes
Yes

31
31

38
38

7.2
7.2

Carlson
Carlson

et
et

al.
al.

1986b

99
94

2

CD
CD

R
S

No
No

31
52

38
5s

7.2
7.7

Carlson
Carbon

et
et

al.
al.

1986b
1986b

100
100

2

Fu

551

1

Fn

R
S

No
No

31
52

38
55

7.2
7.7

Carlson
Carleon

et
et

al.
al.

l986b
1986b

40-500

950

?

cs

F

No

21

19

7.1

Finlayeon

1940
5520

100

3
?

AS

83

AS

F
F

No
No

20
20

12
12

7.1
7.9

Sprague

<4000
>4000

90
70

m
FM

F

i

F

No
No

204
204

162
162

7.7
7.7

Mount

160-400
240

103
96

13
13

S
S

No
No

52
49

43
46

7.5
7.2

Hauerreister
Hammermeister

?
1

DU
OH
OH

R
R

74
78
76

?'
3

7’
18-273’

71-129
81-107

167’
180
188-393’

52
62
191

31
77
77

356
551
741

A Total
l

Except

recoverable
em noted,

?

1

F?I,GH,DH
SC

Sprague
blOWIt

and

1986b

Verrue

1982

et
et

1983
1983

1964
1964
1966
1966

al.
al.

concentration.
a 0.4%pr

membrane

filter

wars used.
11
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"

of paired

Nunbur

D The

corparioons.

abbreviation@
used are:
AS * Atlantic
8alron
- Brook trout
CS - Chinook
CT - Cutthroat
DA - Daphnidm

8alBon
trout

a Tha

abbreviation@
umed
s - mtatic
R - rmneual
P - flov-through

F The

two

are

nurkrm

0 A o.3-rm
n A O.lO-rr

w

’

The dilution

E Only

filter

of

50 and

200 W/L,

rempectively.

warn umd.
warn Umd.

warn a clean

information

L It is asmmed
contained
fish

hardnomaam

6.5.

water

liritod

ra:

filter

umbran8

The pbl W88 klou

l

for

w

'

GF = Coldf ieh
GM * Gamarid
PK - PPlasemmim
*=salRsla

that
and

is

river

water

availabh

the rolution
food.

with

concorninq

that

Wal filtard

TSS and mc
this
was

bdo~

5 q/L.

value.

from the

test

char-m

that

” mm food we. l l9aa.
" The

food

wae yoaut-trout

* Thr

food

warn frozen

thou-alfalfa.
adult

brinr

shrimp.
12
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A’l7-ACHMENT

GUIDANCE

#3

Dotxmam

ON DYNAMIC MODELING AND TRANSLA’NBRS
August 1993

0

DynamrcWater Qu4ity Modeling

Although not specikally part of the tussumat of watw quality criteria for metals,
dynamic or probabilistic mOdelfarc brother wt!U tool for irt@Mtirtg water quality
criteria, especiallythosefor protectingaquaticlife. Dynamic modelsmakebest useof the
specifiedmagnitude,duration, and frequencyof water quality criteria and tbercbyprovide a
more accuratecalculation of dischargeimpactson ambientwater qlulity. In contra& steadystatemodeling is basedon varioussimplifying assumptionswhich makesit lesscomplexand
lessaccuratethan dynamic modeling. Building on acceptal practicu in water resotmz
engineering,ten yearsago OW devisedmethodsallowing the use of probability distibuticrns
in placeof worstuse conditions. 7% descriptionof thesemodels and their advantagesand
disadvantagesis found in the 1991TechnicalSupportDocumentfor Water Qualitybaaed
Toxic Control (ED).
Dynamic modelshave receivedincreasedattention in the last few yearsas a result of
the perceptionthat static modelingis overconservativedue to environmattally a~sefvative
dilution assumptions.This has led to the misconcqtion that dynamic mockIswill always
justify less stringentregulatory corruols (e.g. NPDESeffluent limits) than static models.In
effluent domiMtaI waters where the upstreamconcentrationsarc relativdy amstan!,
however,a dynamic model will calculatea more stringentwofltload allocationthan will a
steadystatemodel. The reasonis that the critial low flow required by many S~uewater
quality standardsin effluent dominataj streamsoccursmore muently than onceevery ttrrsc
years. Whenother environmentalf;ictors (e.g. upstreampollutant concattrations)do not
vary appreciably,then the ovexall return frequencyof the steadystatemodel may be Qrater
thartonceinthrseyars. Adynamkmodelingapp~h,cmtheotherhand,wrouidkmort
stringent, allowing only a CMMX
in three year return fiu~wncy. As a rest&, EPA considers
dynamicmaklstobea man
tarher than a less stringentrppn#ch to impiementing
water quality criteria.
The1991TSDprovi~~m~tiorrsocrtheweofrterdyrrrtePnddynunic
water quality models. The tiability of any modelingtechiquc mdy dcpauh on the
accuracyof the data usedin the tiysis. Therefore, tht s&ctiocl of a modelalso deptndr
upon the data. EPA recommendsthat steadystatewasteloadallocation analyses0-1~
k
usedwhere few or no whole effluent toxicity or specific chemicalrneasu~~~f~ are
available,or wheredaily receivingwater Row recordsare not available. Also, if staff
rewurca are insufficient to useand defendthe useof dynamic models,then steadyWC
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modelsmay be necewry. If adequatereceivingw~tcr flow and effluent caxcxnuationdata
are avulable to estimatefrequencydistributions, EPA recommendsthat one of the dynamic
~utcload
allocation modehg techniquesbe rued to derive wastehd &cationr which will
moreexactly maintain water quality standards.The minimum datafequi.& for input into
dynamicmodelsinclude at last 30 yearsof river flow data md one yeu of effluent and
ambientpollutant corxentntions.
0

Dissolved-TotalMetal Translators

~wlUrqurlitycritrrirutex~uOKdiudvsdformofrmc91,thut~r
needtoouulrtcTMDLrurdNPDESpermiutoudfrornthc~~formofrmeulto
chetotalrecoverableform. TMD~forcoxicmetalsmustbeabktoakuhte1)the
dissolvedmet& concentrationin order to ucemin attainment of mter quality tMdlsdr and
2)thetotalreaWerablemetal-tntiocrinofdeftoachkve~brluroc.
ItItheserequirements,TMDLs considermetalsto be anuaY8tivc pollut8au 8nd quantifhd as
totaI recwenble to prrscne amsawion of nwss. The TMDL akuhtu the delved or
iorricIOsciesoft~~rbusdoclfrctorrurhutocrlurspadsd~~)udunbicnt
pH. (7htscassumpthmsignorcthe~~~ofmualshtmuionswithother
metals.) In addition, this appForch assumes that ambient hctm influatcing raml
partitioning remain constant with distancedown the river. ‘Tlh assump& pt&Wy is vaIid

under the low flow conditionstypic&y W as duign flows for peruhittingof me4As(e.g.,
7410,4B3, etc) becauseemion, rewspmsion, and wet weatherladings are unlikely to be
significantand river chemistryis generallyWk. In -y-state dilution modeling, me&
nlascs

may be assuti

10 remain My

co(lstant (~ttahons

exhibit low variability)

with time.

The peunbk to the Sqembcr 1984National pollutant me
E3iminath System
PermitReguUiatsstatuthatthetotal~verabkmethodmertunr
diilved metah ph
thrt~orrofodid~rthtcmcrtily~lve~unb~tcxwrdieioru(rst49~
&g&a
38028, September24,1984). ‘Ittis method h intatdal to ~ICUUE mualsiatbe
efhent that are or may easily becomeenvironmentally active, while not masurin~ metals
bat are expecta~I to settIe out and remain inert.

The preamblecites, as an example,efhnt from an -m-Y-lime ~JMIusescluifien. This effluent will be a combinationof s&h not removd by the
cltifiers and residual dissolvedmetals. When the effluent horn the chri!im, wuplly with a
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high pH level, mixes with receiving war having significantiy lower pH level, thesesolids
instantly dissolve. Masuring dissolved metalsin the effluent, in this case, would
underestimatethe impact on the receiving water. Measuringwith the tot& metalsmethod,on
the other hand, would maun metalsthat would be expecta! to dbperseor settleout WI
remain inert or be coveredover. Thus, measuringtDtpl r#xwenbk met& in the effluent
best approxima*&the amountof metal likely to producewater qullity impru.
However, the NPDES rule doesnot require in any way thrt Statewater quality
standardsbe in the total recoverableform; father, the nrle reqW permit writers to consider
the translatiomMween differing metal forms in the calculationof the permit limit so that a
total merabk Limitcan be es&bAisM. TWefore, both the TMDL and NPDES usesof
water quaky criteria require the ability to tranrluc from the dissolvedform and the total
recoverableform.
Many toxic substances,including metals, havea tendencyto leave the dissolvedphase
and attachto suspendedsolids. IBe pvtitioning of toxics betweensolid and dissolvedphases
can be determinedas a function of a pollutant-spa5fic partition coefficient ti the
concentrationof solids. This function is expressedby a linear partitioning equation:

c -dissolvaiphucmu8I-tion,
c, - totd metal concclltr8tion,
Tss - tomI alspend
solids conculttafion,

and

& = partition coeffici~t.
A key assumptionof the linear wtioning quation ir that the XMP&MIreaction
aches dynamicequilibrium at the point of applic~ion of the critair; that is, W allowing
for initial mixing the prritioning of the pb9lutantberwnbarthe &orbed and dissolvsdforms
curbe~LtUlyloCItioll10ptbdiCtthC~~ofQoUutvrtin~ttspsctin~.
S~l?pplicztiorrofthelineYpautiti~gequrtiorlnlicrorrthe~ectiorrofthe
pimition coefficient. The u3eof a partition a3efficicnt to feptemt the *
to which
toxics adsorbto WIids is most readily applied to organic pollutant; putitiocr coefficientsfor
metalsare moredifficult to define. Metals typically exhibit more 00mpkx @ath
and
complexationreactionsthan organicsand the degreeof @tioning CuI vary gratly
dependingupon site-sp&fic water chemistry. Estimatedpartition coefficients can be
determinedfor a numberof metals,but waterbodyor site-specificobsuvltions of dissolved
and adsorbedconcentrationsare preferred.
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WA suggeststhree approachesfor instanCuwhere a warn quality c&hon for a
metal is expressedin the diuolvad form in a Statq’~ water quality rtudub~:
1. usingclananaIytialmchnjq~8ndnddmmpliagp#ldburerluithrppcopSc
QNQC, collsct ruxiving warn mmp&~md duemine rite spa& valuesof K, for
cwhmetal. Usetfleu~valuesto~~mbetwssncorJ~8nd
dismlved metalsin rsdiving water. This lpporch ir.ame difkult to apply m
itfcksupolrtk8vaihbilityofpodqu8litymmsummm
of unbialt maml
ooncentrationr. This appcwh ptavidum
acCurm~tofthe-mehl
.
fhction @ding sunrciart sunpks JIB M.
EPA’s initial W
is
thatatleastfourpmirsoftamlrasvmbkmddissol~rmbisntmeal~ts
EPA
bcmadeduringhvfhwcocrditioo,or#)pinover~~amdi~.
su~csts
thu the avwe
of datacollect4 during low flow or the 9% pam&
highestdissolvedfractiorr for all flows be U.
The 10~ flow avqe provida a
representativepicture of conditionsduring the rare low flow cvart~. The 9%
percentilehighestdissolvedfiactioa for all flows pmvi& a criricrl corditiom
approachanalogousto the appmch usedto identify low flows and other critical
ewimmenuI conditions.
2. CaIcuIau the tomI recoverable cxmccatmrioct for the putpose of settingthe permit

limit. U~a1vrlueofL~ehcpamiaahrcdlaccsbdrP(~~lrbove)to~
thatadifferentmtioshouldbe~.
Thtvalueof1isamsnmfivemiwillnota~
mthesideofviolahgstandah.
TXsappnxhisverysimPktoapply&au3eit
plr~theartirebutdenofbocdlectiarurdurrlylir~y~pnniasd
facilities. In termsof tcchnial merit, it has the same&rxWisW
of the previous
approach. However, pamitting auehoritkau~y be hosd with diilpcultia in
~orirtingwithfrilitiaorrtheunowrt~drtrnrvvlsrvtodaaminethtntioud
then~qurlilyooaadmcthodr0~~thauabientd?truertlirbk.

EPA suggeststhat reguIatoryauth4xitiu WClpprorcbcr 81 and #2 WMB St8tu
t!B
expresstheir water quality standardsin the dissolvedform. Ia tIMIWstata standardsare in the total recoverableor acid solubk fm, EPA rwmme& Ut m
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until the time that the Statechangesthe standardsto the dissolvedform.
Approach#3 may be usedas an lntcrim measureuntil the data arc collectedto implement
approachIl.
translation

be used

30

NMED Exhibit 134

3.5 3
25

-

s
2

2

15

-t
20
m-

-..+-25

31

- -+.- _._ ,30
3s

.__- ,- - - ,
40
4s

NMED Exhibit 134

0.16
0.14
0.12
0.1
2008
3
000
0.04
0.02
i

0
0

5

10

15

25

20

30

35

40

4s

m-

32

NMED Exhibit 134

1.2

0.6

33

NMED Exhibit 134

0 12

0.1

000

SO06
2
094

0.02

0

5

10

20

15

2s

30

3s

40

45

--

34

NMED Exhibit 134

---.+40

35

1
45

NMED Exhibit 134

30
2s

20
fb
3 ‘s
10

5

4 0

5

10

15

20

2s

I
30

4s

-mm-

36

NMED Exhibit 134

s3 15I

l

1

0.5

0

t
0

.

s

___

10

-+---.--+

----

r3

$-.-

20

2s

-

--(

30

_

Y

3S

-

. ,.

I

40

45

--

37

NMED Exhibit 134

GUIDANCE IMlcumm

ON CLEAN ANALYTICAL TECENIQUES AND MONITORMG
OStOh1993

0

0

use of clean sampling and hlalytial

Tkchdqu

USCof HhtoriaI DMR Data
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supportingthe contcntlonthat the prwous data are questionableand the permitting authority
agrtes with the findings of the information, EPA expectsthat permitting authoritieswill
consider such information in determiningappropriateenforcementresponses.
In addition to submitting the information describedabove,the permit- also must
developproceduresto assurethe collection and analysisof quality data that are true,
accurate,and complete. For example,the permitteemay submita revisedquality assurance
plan that describesthe specific proceduresto be undertakento reduceor eliminate trace
metal contamination.
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Appmndix

b.

10-I-93

Ouid8nem

Concmraiag

QA/Qc

th8 ~mmrurumat

in

tbm

C88

Of

T88baiqumm~"
Ymtml8

"Clua

of Trace

mad

Recent infora8tion
(Shiller
end Boyle 1987; Uindor at 81. 1991)
has raised quomtion8
concorning
the quality
of rmportmd
concentrations
of trace
metal8 in both fremh and malt (rmtuarine
A 18ck of auaronm88
of trum ubimnt
and
marine)
l urfaco vetorm.
concentrations
of metal8 in l altvater
and freehvater
l ymtmsm can
of thm problem.
be both a cause end a result
Thm ranges of
dissolved retals
that
l re typical
in surface vatarm of the United
of dimchargem (bruland
Stat88 away from the immediate
influence
1983; Shillor
and Boyle 1985,1987;
Trefry
et al. 1986; Uindos et
al. 1991) ara:

Salt

Metal
Cadmium
Copper
Lead
Nickel

water
fUQ/L)

0.01
0.1

0.01
0.3

to
to

to
to

0.2
3.

1.
s.

Silver

0.005

to

Zinc

0.1

to 1s.

0.2

Fremh vatrr
(yq/Ll
0.002

0.4

t0 0.08
to 4.

0.01
1.

to

2.

0.03

to

s.

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

to 0.19

The U.S. EPA (1983,1991)

ham publimhed
an8lytical
method8 for
monitoring
natal8
in water8 and vastewaterm,
but thema methods
are inadequate
for dotermination
of arbfent
concentration8
of
some metalm in SOPI~l urf8cm vaton.
Accurate
and prmcfme
measurement of these lov concentrations
requires
appropriate
attention
to
8even
areas:
1. 088 of "clean techniques m during collecting,
handling,
storing,
preprrirtg,
rnd andyzing
ruple8
to avoid
contamination.
2. U8e of analytical
rethodm that have l efficiently
low detection
li=itm.
3. Avoidance of intorferonce
in thm quantification
(instrumental
analyaim)
l t8p.
4. Wse of blanks to a88888 contuination.
5. U88 of matrix
l pikem (memplo 8pike8) and certified
reference
material8
(Cram) to l mmemm interference
and contuination.
6. Use of replic8tem
to l 8mamm precieion.
7. Use of certified
8tmndmrdm.
In a 8trict
renae,
th8 term Vleen
technique8a
rofarm to
techniques that reduce contamination
and enable the accurate and
precise
neanurement
of trmco metal8 in frmmh and l lt
l urfacm
water8.
In a broader mense, thm term al80 roferm to related
issues concerning
detection
liritm,
quality
control,
l nd quality
assurance.
Documenting
data quality
duon8tratem
the amount of
confidence that can bm placed in thm data, vhmrmam incrowing
the
sensitivity
of methods reduce the problem of deciding
how to
1
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int8rpr8t

r88Ultr

are

dacr8a88

increa88

are rep *rt8d

to ba below

detection

limitr.

the 8onmitfvfty

of the 8n8lytial
wthobr,
dacruu
intufumnca.
Ideally,
validation
of a procedure
for 8888uring
concantntioru
of w-18
in 8urf8ca
u8tar
raqufr88
dnormtration
that
8gruaant
can k
obtainad
using co8plotaly
different
procoduro8
beginning
with th8
88rplfng
8t.p
and continuing
through
w
quantification
8t.p
but fau labor8torimm
have tha raaourcu
to
(Bruland
l t 81. 1979),
conpara tv~,different
procadurm.
Laboratorhm
cur,
hovavu, (a)
~88 tOChniqU88 that Othar8
have found
U8afUl
for bprOVin9
detection
limits,
accuracy,
and prmci8ion,
and (b) docun nt data
through u8a of blankr,
8pikm8, -8,
rapliCat88,
8nb
qllality
8tandard8.

goal8

to

that

contamination,

and

in order to achieve accur8te
and prwiso
maa8uromont
both the d&action
limit
and thm
a particular
concentration,
blank8 should be le88 than On.0tanth
of that concontr8tion.
the term Tnotal-frmea
can
k lnterproted
to awn that'
Ther8for8,
the total
WUOUnt Of COntasin8fiOn
that occur8 during 8mpl8
cOlleCtiOn
and prOC888ing
(8+9.,
fro8
91OVO8, 8a4318 COnt8inOr8,
labware,
sampling
apparatu8,
cleaning
8olution8,
air,
roagant8,
etc.)
i8 8ufficimtly
lov that blmk8
l a
1888 than ona-tenth
of

In general,

of

thm

lOWeSt

COnCantr8tiOn

that

nUd8

t0

k

m88~rti.

AtmO8ph8riC particulator
cm k a major 80urco of contuination
and Bond 1963).
TM term *cla88-100'
raf8r8
(l4oody 1982; Adaloju
to a rpecificrtion
concorning
the amount of prrtiCUht.8
in 8ir
the specification
88~8 nothing
about
the
(woody 1982); although
compo8ition
of the putkul8ta8,
ganuic
control
of pwticul8t88
can greatly
reduca trma-mat81
blm.
Except
during collection
of sarpla8
and inki
Chanin9
of @qUipnnt, all handling
of
ra8pla cont8inor8,
18bv8rm, ti
8~1iXl9
8ppu8tu8
8ampl88,
should ba porformod
in & cla88-100
bench, rooa,
or glow
box.

thi8 ap$WdiX wr.ly
t0 indiC8tO
ittb8t U8 conriduod
Vq
important
by analytic81
CheBi8t8 who have worked
to incr8a8a
accuracy
and prachion
and lowor data&ion
lirit8
in tracwmtal
Soao
itU8
8r@ conriduml
WZtUat
k-U80
th8y h8V8
analy8i8.
baan found to hav8 rocoivod
inadoquata
l ttmtion
in mom
laboratori88
performing
trace-met81
analy8u.
T%o topic8
that Ire not 8ddr8888d
in thi8 8ppondix ~0:
1. The Wltraclean
t8chniqua8 " that l re UJcaly to b8 MC888Uy
when trace analyrw
of aucury
arm puforaod.
2. Saf8ty
in
analytic81
laboratoria8.
2
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Other

dOCUmnt8

8hould

b8

if

conrultad

the88

topic8

arm Of

concern.

~888Uraamt

traC8

of

l 8t818

in

r8COiVing

to

k

wat8r8

mt

t-8

into

for contamination
during 88ch 8tOp fn th8
prOCWhU.8
U8.d iOr
Of th8 8pCifiC
8tora98,
prepamtion
(dig88tiOn,
filtration,
and/or l xtrmtion),
and cpmntification
(in8truwnt81
l mly8i8),
th8 9anar81 principla8
of contuination
control
rwt
So88 specific
raconandation8
~8:
ba 8PPli.d.
a. Norwtalt:
latax or ~1888-100 polyathylano
910~88 mU8t ba vorn
(Talc
during
all 8tap8 fzsa 8arpla
compaction
to 8zmly8i8.
888~
to ba 8 particular
problu
vith
zinc;
qlovu
rada
vith
t8lc
cmnot
bo dacontuinatod
8uffkimtly.)
Glow8
8hould
Only Contact
8UEfaC88 that l Ia r&al-ire.;
910V88
8hould k
changed if even 8u8pacted of contamination.
b. Tha acid
wad to acidify
8~~1.8
for praaarvation
and
diga8tion
and
t0 acidify
UatOt
for final
Cl88nin9
Of 18bv8r8,
8amplinq
apparatu8,
and 8ampla containarr
rout
ba metal-fraa.
The quality
of tha acid u8ad 8hould k bottu
th8n r889antgrada.
Each lot of acid mu8t ba analytad
for
tha
ratal(8)
of
intu88t
kfora
u8a.
c. The Water u88d to prepUrn acidic
clmning
rolution8
and to
rin88
labware,
8axpl8 containu8,
and 8uplin9
apparatu8
may
be prepared
by di8tillation,
deionization,
Or r8V8I88
08=08i8,
the pOtanti81
R89Udl888
prOC888.
handling,
collaction,
account

and

l u8t

b8

daron8trat8d

wtd-fraa.

The work arm,
including
knch
top8 and hood8, 8hould k
cleanad
(a.9.,
Ua8h8d and wipad dry with lint-fraa,
~1888-100
wipa8)
frquantly
to ramova contuination.
of 8axpl.8
in tha laboratory,
including
filtarinq
a. All handling
and analy8i8,
mwt k puformod in a ~1888-100 clean knch
or
a 91OVa b0X fOd hy partiCl@-fra8
8ir or nitrogm;
ideally
th8
Clean knch
or 910~0 box 8hould be located within
8 ~1888-100

d.

Cl88n

f.

1001.

Labarm,

raagant8,

8upling

IU8t
n8V.r
k 18ft m
to
8torad
in a cla88-100
knch,

in a pl88tiC

Miniriting

km%,

tha tiw

Or

minirim

contamination.

S8pW8t8
appar8tw

88t8

tUrn.d

l ppar8tu8, and urplm containu8
tha l trO8phrra;
thay mhould k
covarad vith pla8tic
wrap,
rtorad
up8ida

batvoan claming

on 8 clean 8Uf8C8.
and u8in9 vi11 halp

down

of 88mpla
con~inar8,
labuara,
and 8ampling
8hould k dadicatod
for
differant
kinda
of 88~pla8,
8.9.,
tocalving
v8tar
8upla8,
l ffluant
84la8,
etc.
h. To avoid contarirmtion
of clam
rocu,
smplm
that contain
vary high COnCantratiOn8
of wtal8
md do not require
~88 of
"Cl88n t8Chniqua8m
rhould
not k brought into clean roou.
i. kid-Cl88n8d
ph8tiC,
8UCh 88 high-dassity
polyathyl8na
poiyathylana
(LDPt),
or a fIuoropl88tic,
(JfDW , low-dan8ity
WWt ba the Only B8t8rhl
that 8V8r contact8
l 8up18,
8XC8pt
porribly
during
digestion
for the total
reCovarabl8

9*

3

42

NMED Exhibit 134

maa8Ur8D8nt.
r8COVarabl8
8ampl88
can b8 dig88t8d
in
(Total
some pla8tic
containers.)
Even HDPI: and L,DPE might not ba
acceptable
for
mercury,
hovavar.
All
labvua,
8ampla
containerr,
and 8UBp~fn9 apparatu8
muat be
1.
acid-cleaned
-form
~88 or rau88.
1. SaBpl8 cont8inar8,
8amplinq appar8tu8,
tubing,
maBbrU%a
filtar8,
filter
a88amblia8,
and other labwarm mwt ba
8Oak8d in acid until l 8t8lefr8m.
The amount of cleaning
nacar88ry
right depend on the amount of contamination
and
the length of time the itu vi11 k in contact
with
8Mpl88.
For axample,
if an rcidified
rupla
vi11 k
8torad
in a ramp18 ContainOr
for thma
wati8,
idully
the
container
8hould have baan 808kad in 8n l idifiad
8at81free 8olution
for 8t laa8t three vaab.
2. St l iqht ba d88ir8bla
to perform
initial
claming,
for
which r8agant-gr8d8
acid Uy ba wad,
before
th8 itua
arm
FOr So8t m-18,
itam
8hould
allowad
into a clean roo8.

ba either

3.
4.

5.

6.

(8) 808kad in 10 prCant

COnCUktnt8d

nitric

acid

18a8t one hour, or (b) 8oakad in 50 percent
concentrated
nitric
acid 8t roo8 tmratUr@
for 8t laa8t
two day8; for ar88nic
inb l arcury,
8oaking for up to two
weak8
8t S0.C in 10 parcant
concantz8tad
nitric
acid riqht
be r8qUirad.
?Or pla8tic8
that right
ba damaged by strong
nitric
acid,
8uch a8 po1ycarbOnata
and pO88ibly
HDPE and
LDPE,
8oakinq
in 10 parcant
concantratad
hydrochloric
acid,
either
in plaC8 Of OT hiOr
8OtiilI9
in 8 nitXiC
acid
rolution,
sight
ha da8ir8bla.
Chromic acid nut
sot k u8ad to clean item
tbt
will
k
u8ad in an8ly818
of rat818.
Final 808kinq and cleaning
of 8ampla cont8inar8,
labvara,
and rarpling
8ppar8tu8
maat
ba puforrad
in a cl8880100
clean roo8 u8ing l atrl-frao
mid 8nd u8tu.
Th8 8olution
in an acid b8th 8U8t ba 8mlyt@d
periodically
to
damon8trata
that it i8 8ot81-frmo.
After
labware and 8ampling apparatru
are clmnod, they may
ba rtorad
in 8 clean mom in 8 vrrrk mid
bdh
prapuad
Bafora
1288, the item8
win9
metal-free
acid and vatu.
should k rin8od
rt lar8t
tbroa t-8
uith ret81-fraa
v8tar.
After
the final rin88, th8 itam 8hould ba 8ovad
iuadiataly,
with the opan and pointad
down, to a cIa88-100
xt888 Uy ba dried on a cla88-100
cla8n
clean banch.
bMCh; item8 nU8t not k bri@d
in M OVM
01: Vith
Th8 8Upling
8mu8tU8
8hould k
18boratory
toval8.
clean roo8 or bench utd bOUb18l 88a8bl8d
in a cla88-100
h99ad
in metal-from
polyathylan~
8ip-type
b8gm for
tran8port
to the field;
nav b898 arm ururlly
metal-fin.
After
8a8pla cont8inarr
arm claumd,
thay 8hould be filled
with metal-free
vrtar
that h88 ken l cidIfiad
to 8 pH of 2
with metal-free
nitric
acid (about 0.5 aL par liter)
for
8tOr898 Until
U88.
At the time of 8upla
collection,
th8
8aapla contrfnar8
rhould bo arptiad
8nd rin8ad rt 1888t
twic8 with the 8OlUtion
being 8ampl8d kfOr8
th8
actual
at

5O.C

for

at
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88mpl8
i8 placed in th8 ramp18 COntain8r.
BU8t b8 collac+*d
in l B8IUiar that eliminate8
k. Field r-p188
the potential
for contamination
from the 8arpling
platform,
prOb88, etc.
Exhaust from boat8 and the direction
of wind and
water currant8
8hOUld be taken
into
account.
The paopla uho
coll@Ct
the 88Bpl88
l U8t b8 8p8CifiCally
trainad
on how t0
collect
field
8aBpl88.
After
collection,
all handling of
ramp188 in the field
Mat will
l xpo88 th8 8Upl8
t0 air mU#t
~1888-100 clean bench or glove box.
ba parformed in 8 pOrt8bl8
1. Sa8pl88 mU8t b0 l cidifiad
(after
filtration
if di88OlWd
rata1
i8 to ba aaa8urad)
to a pH of 1888 than 2, axcapt
that the pH
Acidification
should ba done
l U8t k 1888 than 1 for mercury.
in a cl&an roo8 or banch, and 80 it right
ba da8ir8bla
to wait
and acidify
8arpla8
in 8 hboratory
rather
than in the field.
If 8arplas
arm acidifiad
in the field,
matal-frcla
acid cur ba
tran8pOrt8d
in pla8tic
bottle8
and pOu.rd
into a pl88tiC
container
from which acid can ba removed
and addad to 8amplar
Alt8rnativaly,
pla8tic
automatic
uring plastic
pip8tt88.
di8pan88r8
Can b8 U88d.
ID. Such thing8
a8 prOba8 and th8mOD8t@r8
BU8t mot k put in
888pl88
that arm to be l nalyzad
for Batal8.
pH
In particular,
electrodes
and mercury-in-91888
tharaoaatars mat sot ba usad
if mercury
i8 to be 8888urad.
Xf pH 18 maa8urad, it m8t ba
done on a 8aparat8
aliquot.
n. S88pla handling
8hould ba rinirited.
?or l Xa8pla, in8taad of
pouring
a 8ampla into a graduatad
cylinder
to n aa8ura the
volume, Warnsample can ba weighad after baing pourad into a
tared
container;
altarnativaly,
the container
from which the
8ampla
18 pour&
can ba vaighad.
(?Or
8rltV8tU
8Upl88,
the
8alinfty
or d8n8ity
8hould ba taken
into account
vhan weight
i8 convertad
to volume.)
u88d
muat ba vuifiad
to ba metal-free.
If
o. Each raaqant
matal-frao
reagent8
arm not comarcially
available,
ruoval
of
rata18 will
probably
ba nacu8ary.
p. For the tot81
racov8rabla
maa8uruant,
8-188
8hOUld ba
diga8ted
in a cl8880100
bench, not in a rata~lic
hood.
If
f8a8ibl8,
dig88tiOn
8hould ba done in th8 urpla
containu
by
acidification
and huting.
q. Th8 longer the tire
batvaan collaction
and analy8i8
of
ranpla8,
the gr88t8r
the chance of contarination,
1088, etc.
in the dark,
pr8f8rably
batwean 0 and
r. Sample8 Bu8t h 8torad
4.C with no air 8paca in the 888pla
container.

a.

Extraction
of the Bat81 from the 8-18
can k oxtramaly
u88ful
if it 8i8ultanaou8ly
concentrate8
the utal
and
eliminate8
pot8ntial
utrix
intarf8ronca8.
For l x8mp18,
ammonium l-pyrro~idinadithiocarbamata
and/or diathylanonium
can extract
cadmium, coppar,
188d,
di8thyldithiocarbamat8
5
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nickal,
b.

a.

The

and zinc

li8it

detwtion

lowest

concentration

Potential

b.

It
direct
8dtU8tar
inrtruwntal

i8

8mp1SS

t8

is to

U80d,
1ikSly

U8rfUl

l lirin8tm8

than

k

Nriagu

a~. 1993).
of the

l t

ten percent

rmasurmd.

b*

a88a88ad

for

u88d 8nd each

technique

tochniquos.
c. A8 stated abow, l xtmction
p8rtiCUlarly
metal
and

1979;

be less

must

analy8f8

l nalySiS

aA.

et

that

intmrferoncer

Instrumental
M88Wti.

(Brulanb
should

the 8alt

prmont

t0

intUfUNC0

C8UIa

thm

8pwific

to k

8otal
fn

hi

h-ulinity
1 n8ost

of thm metal from tha 8mplm

kC8US@

potential

it

8irult8nWNASly

ir

COnCantr8t@8

matrix intufuoztcu.

a. A

laboratory
(procodur81, Dothod)
containar
with analymd
samph

bl8nk

8mtal-fro8

coruimts

v8ter

of

8nd

filling

th.

8

proca88fng

l cidigying,
l tC.) tha V8tU
through the 18bOr8tOw
in l %8Ctly the 88Ba W8y 8S 8 888ph.
A 18bOr8tOq
blank
muat be included
in each set of ten or fwor
supleS
to
check for contarin8tion
in tlm 18bu8tory,
and mast cont8in
h88
than ten pucrnt
of the loua8t
conc8ntr8tion
that
i8 to
be 8aasured.
saw8tO
laboratory bhnks mut k prOtX88d for
the tot81 rocovrr8blr
8nd
di88OlVed
8088U@DOnt8,
if
both
r@88UruWit8
are pufofwd.
A field
(trip)
bl8nk
consist8
of filling
8 samph cont8inmr
(filtoting,
procedure

b.

with an8lyr.d
ut8l-fr88
u8tu
in the
hhor8tory,
taking
the
containor to tha 8it0, proca8sing the water through tubing,
filter,
etc., colhctinq
in 8 #mph cont8inu,
8nd
tha V8tU
acidifyfng
the v8tu
the 88m 8a 8 field urpla.
A ii.16

N8t
k prOC888d
for UCh 884df!l9
trcip.
Saw8te
ffmld
blank8
mamt
k proco8sd
for the total racmmrabl~
aearurarent
l nd for tha di88olVod
Masurmubt,
if filtr8tion8
are porfor8ed
8t the 8ito.
thld
blank8 SU8t k proCa88.d
bi8nk

the

a.

b.

labor8tory

th8

8am

a8 labor8tory

blank8.

in

muat be determinmd
for am& uulyti~l
mm
8hould k chocked about awry tenth
rolutfons
must k tr8co8bla b8ck to 8
certifimd
8t8nd8rd
fro8
the U.S. EPA or the Y8tion81
Srutituto
of Scioncm and Technology
(MIST).
A blind
standard
or a blind
calibration
solution must k
included
in l 8ch group of about tvmnty #uplam.

A calibration
cumm
and the calibr8tion
Calibr8tion
sanpl8.

6
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c. At lea8t
of

one of

about tvmty

8ust ae included

following

sarph8:

1. A utrix
rddition8).

8pika

A CRIt, if
l pprOXiMta8

ona

2.

the

(spiked sa8pla;

ir

th8t
be within

l v8ilablo
of

-the

CIW Bust
the
in blind l
The concentration8
CRPfs 8u8t not be 8oro than 5
expected to be present
in the

the method

in a 8atrix

that

known
clo8oly

publi8hWi valuer.
t8nd8rds
and rolution8,
times the
sanplee.

median

replicate
8wt
be included
collected
St each 88llpling
lOCatiOn.
b. If tha volume of the sarple
i8 large
of at least
om 88rplo l u8t
analysis
each group of about ten 8amplas.

a.

of

Value8 obtained

Smp188.

A 8amplinq

with

group

in oath

for

the

spikes,

and

concmtration

each s8t

of Sampl88

enough, raplic8t8
bo pufornod
along

with

Whereas the total
recoverable
aoasureaent
i8 l qecially
subject
to contarination
during the dige8tion
8tep, the di88OlVOd
measurement ie l ubjoct to both lo88 and contuin8tion
during
MO
filtration
st8p.
8. Filtrations
l mt be porforud
u8ing 8Cid-cleaned
pla8tic
Sa8ples
filter
holders
and 8Cid-Cle8n8d
l urbr8ne
filtus.
8u8t
not be filtered
through gla8s fihu
filters,
even if the
filter8
have km
clo8ned vith 8cid.
If PS it iVO-pr~88U~
filtration
is used, the air or ga8 au8t be pa88od
through a
0.2-1~8
in-line
filter;
if v8cuum filtr8tion
i8 u8md, it mast
be performed
on 8 cl8880100
bench.
b. Pla8tic filter
holders
8u8t bo rinsed and/or dipped betveer%
filtrations,
but they do not have to be 8oakod ktwaan
filtration8
if all
the sample8 contain about the 8am8
concentr8tions of metal.
It is ba8t to filter
suples
froa

low to high concontrationm.
A me&ram filter
rust 8ot be
used for more than one filtr8tion.
Aftu 88Cb filtr8tion,
the
8ombrrno filt8r
must be rmovad
and di8c8rdod, and the filtu
holdu l wt be l ithar rinmd with metal-free
vator or dilute
acid
and dipped in 8 rotal-fr8e
acid bat& or rinmd
8t 18a8t

twice

c.

with

metal-frme

8U8t
be rin8d
8t
For l Sch sample to

filter
portion

h88t

diht8

tvicm

acid;

finally,

vith

wtal-free

tIm

filter

v8t.r.

holder

be filtered,
the filter
holdor
and membrane
8u8t be conditioned
with the samplr,
i.e.,
an initial
of the 8arpl8 iU8t
be filtered
and discarded.

The accuracy

and precision

of

the dissolved

measurement

should be

7
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periodically.
A large
volum
of a buffered
solution
0.05 N sodium bicarbonate)
should be 8piked 80
the concentration of the met81 of intua8t
18 in the rang0

asses88d

as l er8ted

(such

that
of

the low COnCeRtratiOnS

that 8re t0 be ~e88urti.
The total
8nd the di8sdVed
concentr8tion
of the

recoverable

concentmtion

alternately
ton ti8.8.

l ach Ma8urNont
The moans 8nd stand8rd

in the 8piked

metal

should
be acknovledged.

measure8ents

rust

To indicate

mea8ur8mnt8

description
8tand8rds
obtained.

8olutfOn

buffad

until

be the

s8m.

should k

ma88urod

h88 ken performed
8t 1888t
devi8tiOn8
for the two
All values doleted
as outlierr

the quality

of tha dat8,
raport8
of results
of
concentration8
of 8otaIs
8wt
inclub 8
of the blank8,
l pikes, CRIfs, replicate8,
urb
that Vera run, the numbor mm, 8nd t&m re8ults
All
values
deleted
a8 outlfer8
aust
be acknovledged.

of the

88pct8
of
The itame presented
abovo are 80~0 of tha iaportant
%han
tochniquo8a;
8080 l 8poct8 of qu8lity
l 8surance
8nd qu8lity
control
are 8lso pre8mted.
mi8
18 tbOt 8 definitive
tt@8tr+nt
of these topics;
additional
inforaation
that 8fght k uuful 18
aviil8ble
in 8uch publi-:--ion8
am P8ttor8on
and Settle
(1976),
Xfof and #fitchall
(1936
bruland
at l l. (1979),
noody and Be8ry
(1982),
Bloody (1982),
Br*aI8nd (1983), Adeloju 8nb bond (1965),
Barman l nd YOrt8 (1994),
Byrd 8nd Arbdr.a@ (1966),
T8ylOr (1967),

Sak8moto-Arnold

8t 81.

(1992),

Adeloju,

Environment

on

S.S.,

Bruland,
S8mpling

K.W.,

t 81. (1997), Puls 8nd
EPA

(1992),

tlorouitt

1985.
Influence of Uboratory
bond.
Proci8ion
and Accuracy
of Tr8ce Elmant
Chu. 57:&726-1733.
A.M.

the

Anal.

Trace Xetals.

l

Tramontano

WindOm et aI. (1991),
U.8.
and Nriagu et 81. (1993).

S.B., and

An8lY818.
Borman,

(1907),

(1989),

88rC@lOn8

8nd

?.A.

1985.

YaatS.

CRC RaViW8

R.P. -8-8,

in AnalytiC8l
G.A.

KIWAfl,

Sapling
aUi8try
-

of Smmtu
lbtl-14.
J.H.

8nd AnalytiCal
HOthodS for the D~tUBin8tiOn
C8dBiUB, Zinc, and Nickel at the N8nw88 pu Liter
Water. Ah81. ChiB. ACt8 lOS:233-243.

MUtin.

for

1979.
Of Copper,

fAvm1 in Sea

8
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Bruland,
K.W.
1983.
Trace Elements
in %a-water.
Oceanography,
Vol. 8. J.P. Riley and R. Che8ter,
Press,
NW York, NY. pp. 157-220.
Byrd,

Tin

and H.0.
J.T.,
in North Atlantic

Iuldreeo.
Seavatu.

8d8.

Academic

Di8solved
and P8rticulatm
1986.
Marine CheBi8try
19:193-200.

Horovitz,
A.J.,
K.A. Elrick,
and R.R. Colberg.
of Merbrane Filtration
Artifact8
on Di8solVed
Concentration8.
W8tar Res. 26:753-763.

Moody, J.R.
NBS Ghan
Laboratori*8
1982.
An8lY8i8.
&nal. Chem. 54:1358A-1376A.
mody,
netal

In: Chemical

1982.
and E.S. Beary.
J.R.,
Talanta
29:1003-1010.
Analy8is.

for

Purified

ha
1992.
Trace El-ant

Effect

Element

ham

Magents

for

Trace

G. Lav8on,
H.X.T.
Wang, and J.M. Atcw.
Nriagu,
J.O.,
1993.
A
Protocol
for Rinimizing
Contamination
in the Analy8ie
of Trace
net818 in Great Lake8 Watu8.
J. Groat Lake8 Re8. 19:175-182.
and D.M. Settle.
1976.
The Reduction
in Ordors
Error8
in Lead Analy8is
of Biological
IYatuials
and
Natur81 W8tU8 by EVelU8ting
and COntrOlling th0 EXtUbt
urd
Sourc88 of fndU8trfal
Lead Contamination
Introduced
during
Sarple
Collection
and Promssing.
In: Accuracy
in Trace An8ly818:
Sampling,
Sampl8 Handling,
Analy8f8.
P.D. Lalleur,
ad.
National
Bure8u of Standards
Sp8c.
Publ. 422, U.S. Govmnment Printing
Office,
Washington,
DC.
Patterson,

of Magnituda

C.C.,

Puls, R.W., and R.J. Barcelona.
Metals Analyses.
EPA/S40/4-a9/001.
Information
Service,
Springfield,

1989.
VA.

Ground Watu Sampling
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ABSTRACT
In 1996 and 1997, the United States Fish and Wildlife Service investigated the
biological, chemical, and physical characteristics of four intermittent streams on the Los
Alamos National Laboratory in New Mexico. Width, depth, substrate, temperature, velocity,
cover, and other physical parameters were measured. Water, sediment, sediment porewater,
and biota were analyzed for various inorganic, organic, or radioactive chemicals. Habitat
suitability models and rapid bioassessment protocols were used to identify suitable living
space for fish and benthic macroinvertebrates. Toxicity tests of water and sediment
porewater and surveys for benthic macroinvertebrates were also conducted. Adult, female,
fathead minnow (Pimephulespromelus) were caged in these streams for two months to
measure their survival, growth, and contaminant accumulation. Each measured characteristic
was compared to the reference site or to applicable criteria, and these ratios were converted
into indices of biological, chemical, and physical quality, which were summed into a Water
Quality Index in order to identify any stream impairment.
All stream segments were found to contain cold, flowing water and a community of
aquatic life. Los Alamos Canyon contained a perennial stream above the Los Alamos
Reservoir with a population of brook trout (Sulvelinusfontinuli),and was the reference site
for all comparisons. Sandia Canyon, Pajarito Canyon, and Valle Canyon stream segments
had no fish populations. The Sandia Canyon stream was composed of waste water effluents,
although the proportion and contributions of these discharges and storm water runoff were
not quantified. Elevated concentrations of aluminum, barium, chromium, molybdenum,
explosives, or polychlorinated biphenyls were found either in water, sediment, sediment
porewater, caddisflies (Hesperophylaxsp.), or in the caged-fish. Surface water toxicity to
laboratory invertebrates was identified in Valle Canyon, probably from a runoff event, and
reproductive toxicity was found in laboratory invertebrates using sediment porewater from
Sandia Canyon. However, the causes of toxicity were not conclusive in either event. No
surface water toxicity to fathead minnows was found during laboratory testing. In the cagedfish study, factors other than contaminants, particularly flooding, accounted for most of the
mortality observed. The benthic macroinvertebrate community was slightly impaired in
Pajarito and Valle Canyons, and moderately impaired in Sandia Canyon; where taxa richness
was one-fourth of that from the reference site.
Habitat suitability models for brook trout indicated above-average to marginal quality
habitat. Lack of flow velocity in riffle habitats resulted in poor quality longnose dace
(Rhinichthys cataractae) habitat. The Valle Canyon stream segment lacked the flow volume
necessary to fully support adult trout, while excess fines in riffles reduced the quality of
potential habitat for trout eggs. Diminished stream velocity, cover, prey abundance and
diversity, as well as excess nutrients in the Sandia Canyon reduced potential trout habitat.
Scouring, erosion, and embedded substrates also reduced the quality of the habitat for benthic
macroinvertebrates. The Pajarito Canyon segment had fair trout habitat, though the lower
portion had reduced flow and fewer deep pools.
The Water Quality Index suggested a 30 percent impairment of the water quality in
Valle Canyon, a 22 percent impairment in Pajarito Canyon, and a 30 percent impairment in
Sandia Canyon compared to the reference site. Physical impacts were greater in Pajarito and
Valle Canyons, whereas chemical impacts were greatest in Sandia Canyon. However, the
Cerro Grande Fire burned a large portion of these canyons watersheds and therefore, water
quality impairments are expected to increase as are restoration efforts. Recommendations
were provided to focus water quality management objectives on protection of aquatic life in
these intermittent streams. The techniques and evaluation procedures used in this study may
be applicable to the water quality assessments of other water bodies in New Mexico.

...
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EXECUTIVE SUMMARY
The Federal Water Pollution Control Act (commonly known as the Clean Water Act)
provides a national framework for the protection and restoration of the quality of
America’s surface waters. It consists of two parts: regulatory provisions that impose
progressively more stringent requirements on industries and cities to abate pollution and
meet the goal of zero discharge of pollutants; and provisions that authorize federal
financial assistance, research, and enforcement. States (or Tribes) with jurisdiction over a
particular water body have the primary responsibility to prevent, reduce and eliminate
pollution, to determine and formally designate the appropriate use(s) of their waters, and
to set water quality standards and criteria that both define the goals of a water body and
protect it’s beneficial uses. Beneficial uses of the waters in New Mexico to be achieved
and protected can include:
drinking water supplies, domestic use, and human health;
primary & secondary contact (e.g., swimming, fishing, recreation,
ceremony);
navigation, commerce, and welfare;
habitat for aquatic life (often listed as coldwater or warmwater fisheries);
irrigation, other agricultural and aquaculture practices;
municipal and industrial water supply and storage;
drinking water for livestock and wildlife; and,
habitat for wildlife (e.g.,wetland plants, amphibians, birds, mammals).
The beneficial uses of a water body include designated uses and existing uses.
Designated uses are those uses formally classified and listed by a State (or Tribe) for their
surface waters. Existing uses are those that have been attained on or after November 28,
1975, in or on any water body, whether they have been designated or not. Whenever a
water body has a designated use that does not include an existing use or the uses
identified in section 101(a)(2) of the Clean Water Act, then that use is considered
attainable. After discovery of an attainable use, States often revise the designated use of a
water body, because, with improved water quality, additional beneficial uses as well as
the finite resource of clean water are protected for its citizens.
A Use Attainability Analysis (UAA) is conducted in the event that a designated use is
considered inappropriate for a water body. A UAA is a structured scientific evaluation of
the conditions affecting the attainment of uses, which often include an investigation into
the physical, chemical, biological, and socioeconomic characteristics associated with the
surface water body. Some physical factors often investigated include the volume of
water, its movement, its temperature, and the texture of the substrate. Some chemical
characteristics of a water body often investigated include the dissolved oxygen content,
the amount of minerals and nutrients, acidity, alkalinity, dissolved and suspended solids,
and sources of pollution. Some of the biological characteristics of a water body often
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investigated include the organisms known to inhabit or depend upon the surface water,
such as aquatic life (e.g.,wetland plants, fish, shellfish, aquatic insects, amphibians, and
other organisms), livestock drinking, and use by other wildlife (e.g.,birds, mammals,
amphibians). The socioeconomic characteristics of a water body are often tied to local
people and their respective uses of the water, recreational activities, and aesthetic values.
As with other states, New Mexico is in an ongoing process of bringing previously
unclassified streams and lakes into the State’s water quality management systems,
through public participation and the designation of water body uses. In 1995, the New
Mexico Water Quality Control Commission (NMWQCC 1995) designated the uses of all
waters that were created by point or nonpoint source discharges in a non-classified
otherwise ephemeral water of the State for livestock watering and wildlife habitat use
only. During this same period, the Department of Energy (USDOE), the University of
California Regents (UCR), the New Mexico Environment Department (NMED), the
United States Environmental Protection Agency (USEPA), and the NMWQCC were
exchanging ideas and opinions about the beneficial uses of the intermittent streams in the
canyons on the Los Alamos National Laboratory (LANL or the Laboratory). Rather than
conduct a UAA immediately, a Settlement Agreement allowed the USDOE, UCR, and
NMED, to hire a third party consultant to gather additional information and conduct a
study “. . . for the purposes of identifLing the stream uses associated with the
watercourses in the canyons into which the parties [USDOE and UCR] discharge waters
subject to mational Pollutant Discharge Elimination System] NPDES regulation.” The
Settlement Agreement also established a four-member selection committee representing
the USDOE, the LANL, and the NMED to oversee this study. The USFWS submitted a
proposal for the study to evaluate the existing uses of water bodies selected in four
canyons that cross the LANL. Eventually, the New Mexico Ecological Services Field
Office of the United States Fish and Wildlife Service (USFWS) was selected as the third
party consultant to conduct the study (although previously termed the ‘LANL Use Study,’
this study is now called the ‘LANL Water Quality Assessment’). As proposed, the
LANL Water Quality Assessment was designed more as a stream survey and assessment
of the biological, chemical, and physical characteristics of the selected water bodies, and
was not intended as a substitute for a UAA, nor was it designed to determine the waste
load allocations necessary to protect downstream waters or provide a socioeconomic
analysis often found in a UAA.
Working with the USDOE, NMED, LANL, and others, the USFWS assembled and
employed a number of techniques to investigate the biological, chemical, and physical
characteristics of four intermittent canyon stream segments on the Laboratory, and a
nearby reference site. Physical evaluations of stream segments in these canyons included
measurements of stream width, depth, substrate, temperature, flow velocity, cover,
channel stability, and other parameters. Water, sediment, sediment porewater, and biota
were chemically analyzed for various inorganic, organic, or radioactive chemicals and
then compared to applicable water quality standards, or other conditions reported in the
xviii
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literature. These physical and chemical parameters were also used to identify suitable
living space for two species of fish and benthic macroinvertebrates using habitat
suitability models and rapid bioassessment protocols. In addition, the USFWS contracted
the Columbia Environmental Research Center (CERC) of the United States Geological
Survey Biological Resources Division to quantify the toxic response of standard test
organisms to the canyon stream waters and sediment porewaters in a laboratory setting.
Also, the Department of Energy Oversight Bureau of the NMED (Oversight Bureau)
previously conducted surveys of benthic macroinvertebrate communities in these four
canyon stream segments. Finally, the USFWS caged adult, female, fathead minnow
(Pimephalesprornelas) in these streams for two months to measure their survival and
gowth as well as the bioaccumulation of various contaminants. Each of the measured
characteristics were compared to those at the reference site, and to applicable criteria, and
then these ratios were converted into indicators of physical, chemical, or biological
quality. A Water Quality Index was developed using these indicators to identify the type
and amount of water quality impairment compared to the reference site.
All stream segments were found to contain cold, flowing water and a community of
aquatic life, plants, and wildlife. Los Alamos Canyon contained a perennial stream
segment above the Los Alamos Reservoir with a population of brook trout (Sulvelinus
fontinulis) as well as a diverse community of aquatic macroinvertebrates, and was used as
the reference site. Sandia, Pajarito, and Valle Canyon stream segments had aquatic
macroinvertebrates, but no existing fish populations, and all but Sandia Canyon had
shellfish populations (i.e., the ridged-beak peaclam, Pisidium compressum). The Sandia
Canyon stream segment was predominantly composed of waste water effluents, although
the proportion and contributions of the discharges and storm water runoff were not
quantified. Elevated concentrations of contaminants (mostly aluminum, but also barium,
chromium, molybdenum, explosives, and polychlorinated biphenyls) were found either in
water, sediment, sediment porewater, caddisflies (Hesperophylux sp.),or in the cagedfish. Toxicity of the surface water to laboratory invertebrates was identified in Valle
Canyon, probably from a runoff event, and reproductive toxicity to laboratory
invertebrates was found using sediment porewater from Sandia Canyon. However, the
causes of toxicity were not conclusive in either event. No toxicity of surface water was
found to fathead minnow during laboratory testing, and in the caged study, factors other
than contaminants, particularly flooding, accounted for most the mortality observed. The
benthic macroinvertebrate community was considered slightly impaired in Pajarito and
Valle Canyons, and moderately impaired in Sandia Canyon where the taxa richness was
one-fourth that of the reference site.
Habitat suitability models for brook trout indicated above-average to marginal quality
habitat at the time of study. Lack of flow velocity in riffle habitats resulted in poor
quality longnose dace (Rhinichthys cutaructae) habitat. The Valle Canyon stream
segment studied lacked the flow volume to fully support adult trout, while excess fines in
riffles reduced potential trout egg habitat. Diminished stream velocity, stream side cover,
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prey abundance, and prey diversity, as well as excess nutrients in the Sandia Canyon
segment studied reduced the quality of potential trout habitat. Scouring, erosion, and
embedded substrates also reduced the quality of the habitat for aquatic macroinvertebrates
in Sandia Canyon. The Pajarito Canyon stream segment had fair trout habitat, though the
lower reach had reduced flow and few deep pools. Stream channel stability was fair in
Valle, Pajarito, and Los Alamos Canyons but poor in Sandia Canyon.
The final Water Quality Index suggested a 30 percent impairment of the water quality in
Valle Canyon, a 22 percent impairment in Pajarito Canyon, and a 30 percent impairment
in Sandia Canyon compared to the reference site. Physical impacts were comparatively
greater in Pajarito and Valle Canyons, whereas chemical impacts were comparatively
greater in Sandia Canyon. Recently however, the Cerro Grande Fire burned a large
portion of these canyons’ upper watersheds and therefore, water quality impairments are
expected to increase, as are restoration efforts.
Recommendations were provided to increase the value of monitoring by using integrative
studies and non traditional sampling and to focus water quality management objectives
on aquatic life protection in these intermittent streams. The USDOE and the LANL are
encouraged to adopt all aquatic life criteria in the evaluation and management of flowing
water and sediment resources on the Laboratory, to increase the use of integrative
assessments, and continue to seek zero discharge and downstream transport of any
persistent, bioaccumulative, or toxic substances. The goals of any water quality
management actions should include protecting native species diversity, maintaining
healthy macroinvertebrate communities, shellfish, and all other aquatic life species that
have adapted to stream conditions unique to the Pajarito Plateau.
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INTRODUCTION
Water is necessary for all life. At our houses, we drink, cook, bathe, wash, and garden
with water, and in the landscape, we harvest materials (crops, timber, game, livestock,
wild plants), energy (power generation transportation, mining, navigation), and recreate
(swim, wade, fish, ski, boat) with water moving through the hydrologic cycle. The
hydrologic cycle is the circulation of water from the oceans to the atmosphere, to the
land, streams, lakes, ponds, ground water, and plants and animals then back again to the
oceans (Wesche 1993). The need for clean water, and its beneficial uses and services, are
balanced by political organizations and water management agencies, and have been
subject to increasingly frequent litigation. During the 1970s, pollution was obviously
degrading the quality of freshwater resources available for any one use, and subsequently,
Federal, State, and Tribal laws were passed not only to protect surface waters, but to
improve the quality of America’s lakes, ponds, streams, and other fresh water resources.
Public Law 92-500, the Federal Water Pollution Control Act (commonly referred to as
the Clean Water Act) enacted by Congress in 1972, as amended, provides a national
framework for water quality protection and restoration. The Clean Water Act recognized
that it is the primary responsibility of the States and Tribes, with jurisdiction over a water
body, to prevent, reduce and eliminate water pollution, to determine and formally
designate the appropriate use(s) of their waters and to set water quality standards and
criteria to both define the water quality goals of a water body (or portion thereof) and to
protect it beneficial uses. Beneficial uses of the waters in New Mexico to be achieved
and protected can include:
drinking water supplies, domestic use, and human health;
primary & secondary contact (e.g.,swimming, fishing, recreation,
ceremony);
habitat for aquatic life (often listed as coldwater or warmwater fisheries);
irrigation, other agricultural and aquaculture practices;
municipal and industrial water supply and storage;
drinking water for livestock and wildlife;
navigation, commerce, and welfare; and,
habitat for wildlife (e.g.,wetland plants, amphibians, birds, mammals).
The beneficial uses of a water body include its designated uses and existing uses.
Designated uses are those uses formally classified and listed by a State (or Tribe) for their
surface waters. Existing uses are those that have been attained on or after November 28,
1975, in or on any water body, whether they have been designated or not. Whenever a
water body has a designated use that does not include an existing use or the uses
identified in section 101(a)(2) of the Clean Water Act, then that use is considered
attainable. After discovery of an attainable use, States often consider revising the
1
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designated use, because, with water quality improvements, the water body can support
beneficial uses that must be protected under the Clean Water Act.
By 1987, and routinely thereafter, New Mexico, as well as several Tribes, have
investigated and elaborated on the beneficial uses of waters in New Mexico to be
achieved and protected. The State and Tribes have adopted water quality standards to
protect public health and welfare, to enhance or improve various waters’ quality, and
“serve the purposes of the Act.” “Serve the purposes of the Act” (defined in sections
101(a)(2), and 303(c) of the Clean Water Act), is a national stipulation that State or Tribal
water quality standards should, wherever attainable, provide water quality sufficient for
the protection and propagation of fish, shellfish, and wildlife, and recreation in and on the
water.
By 1987, the State of New Mexico also required protection of downstream water users
and their designated uses, as well as established procedures, conditions and requirements
to justify removal of the State’s designated uses of water. In the event that a designated
use: 1) is other than that necessary to serve the purposes of the Act; 2) is somehow
considered inappropriate; or, 3) should a State or Tribe and its citizenry wish to adopt
subcategories of use where water quality standards are less stringent, the means by which
the uses of a particular water body are adjusted and the water quality standards are
adjusted is by conducting a Use Attainability Analysis (UAA). A UAA is a structured
scientific evaluation of the conditions affecting the attainment of uses, which often
include an investigation into the physical, chemical, biological, and socioeconomic
characteristics associated with a water body. In general, physical factors are the
foundation of the investigation and can include the volume of water, its movement,
temperature, and depth, the texture of substrate, and channel characteristics for streams.
Chemical characteristics of a water body can include its dissolved oxygen content, the
amount of minerals and nutrients, the acidity, alkalinity, dissolved and suspended solids;
as well as toxic substances, whether from point sources or nonpoint sources. The
biological characteristics of a water body can include a survey of the organisms known to
inhabit or depend upon the surface water, such as the local people and their activities,
aquatic life (e.g.,wetland plants, fish, shellfish, invertebrate communities), livestock, and
wildlife uses. Occasionally, a UAA can include an extensive socioeconomic analysis
when a designation results in a demonstrated, substantial or widespread economic or
social impact often accompanied by extensive citizen participation and public outcry.
As with other states, the State of New Mexico is in an ongoing process of bringing
previously unclassified streams and lakes into the State’s water quality management
systems, through public participation and the designation of water body uses. In 1995,
the NMWQCC (1 995) designated the uses of all waters that were created by point or
nonpoint source discharges in a non-classified otherwise ephemeral water of the State for
livestock watering and wildlife habitat use only. During this same period, the
2
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Department of Energy (USDOE), the University of California Regents (UCR), the New
Mexico Environment Department (NMED), the United States Environmental Protection
Agency (USEPA), and the NMWQCC were exchanging ideas and opinions about the
beneficial uses of the intermittent streams in the canyons on the Los Alamos National
Laboratory (LANL or the Laboratory). Rather than conduct a UAA immediately, a
Settlement Agreement (Appendix I) allowed the USDOE, UCR, and NMED, to hire a
third party consultant to gather additional information and conduct a study “. . . for the
purposes of identifying the stream uses associated with the watercourses in the canyons
into which the parties [USDOE and UCR] discharge waters subject to [National Pollutant
Discharge Elimination System] NPDES regulation.” The Settlement Agreement also
established a four member selection committee representing the USDOE, LANL, and
NMED to oversee this study. The USFWS submitted a proposal for the LANL Water
Quality Assessment (formerly called the LANL Use Study; Appendix 11) to evaluate the
existing uses of water bodies selected in four canyons that cross the LANL. Eventually,
the New Mexico Ecological Services Field Office of the United States Fish and Wildlife
Service (USFWS) was selected as the third party consultant to conduct the study (this
study is herein called the ‘LANL Water Quality Assessment’). As proposed, the LANL
Water Quality Assessment was designed more as a stream survey and assessment of the
biological, chemical, and physical characteristics of the selected water bodies, and was
not intended as a substitute for a UAA, nor was it designed to determine the waste load
allocations necessary to protect downstream waters or provide a socioeconomic analysis
often found in a UAA.
After review and concurrence by the USDOE, LANL, and NMED, the USFWS proposed
to: 1) conduct evaluations of the physical habitat, including stream width, depth,
substrate, temperature, current velocity, cover, and other variables that determine suitable
habitat for several species of aquatic life; 2) quantify inorganic and organic chemicals in
water, sediment, porewater, and biota that could affect fish and wildlife or indirectly
affect food production and quality; 3) conduct biological evaluations of species expected
regionally and quantify the toxic response of standard test organisms in both laboratory
and field settings. All evaluations were to be conducted using comparisons to the
reference site, the reference site was selected, apriori, as the stream segment in Los
Alamos Canyon above the Los Alamos Reservoir. Additionally, biological, chemical,
and physical conditions were also compared to applicable standards or criteria, and with
other conditions reported in the literature. Taken together, the LANL Water Quality
Assessment evaluated the existing and potential uses of these canyon streams based upon
their biological, chemical, and physical characteristics and the evaluations identified in
Table 1.
In New Mexico, the aquatic life use designation is broken into five fishery subcategories
on the basis of representative fish that may be found in cold or warm waters. The various
fishery subcategories are: coldwater fishery, high quality coldwater fishery, limited
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warmwater fishery, marginal coldwater fishery, and warmwater fishery. This
subcategorization of the aquatic life use was designed to better protect the classes of
coldwater fishery and to designate as superior those coldwater fisheries found in New
Mexico’s mountains (NMED 2001a). Only the marginal coldwater fishery subcategory
requires the actual presence of fish. For the LANL Water Quality Assessment, the
USFWS focused on the assessment of fish habitat, because the ability of these shallow
and intermittent streams to support fish was questioned by the LANL, and is an important
aspect of the fishery use subcategorization. Habitat for fish is a place in which a fish, a
fish population, or a fish assemblage can find the biological, chemical, and physical
features needed for life, such as suitable water quality, spawning areas, feeding sites,
resting sites, and shelter fi-om predators or adverse weather (Orth and White 1993).
Physical habitat refers to the stream characteristics of bed materials, water depth, current
velocity, bank slope, and cover as well as riparian characteristics that determined the
amount of suitable living space for various species and life history stages. Physical
habitat varies by life stage. For example, juvenile fish prefer shallow areas with cover,
while adult fish tend to select habitats close to foraging locations and escape cover. The
biological, chemical, and physical characteristics of a stream play a large role in
determining the numbers, sizes, and species of fish that can be sustained or the
assemblage of other aquatic life use.
The assessment of the streams’ aquatic life potential was conducted in three phases.
During Phase I, the physical and chemical characteristics of these streams were compared
with New Mexico’s water quality standards designed to protect aquatic life, as well as
drinking water, and other beneficial uses. Each stream segment’s physical habitat relative
to two species of fish and the benthic macroinvertebrate community was then
characterized. During Phase 11, each segment’s water and sediment (Le., sediment
porewater) were tested to determine if they posed any acute or chronic toxicity to fish and
invertebrates, under laboratory conditions. During Phase 111, fish were placed in cages in
the stream (in situ) to observe their response in the stream environment. A fourth phase
of the evaluation was planned, and included the stocking of a native, montane fish
assemblage (e.g.,Rio Grande trout, longnose dace, Rio Grande chub, and Rio Grande
sucker [species names listed in Table 2]), but due to fiscal constraints, was not conducted
during the LANL Water Quality Assessment. Such an endeavor would also require
public review, but stocking native fish into suitable streams for their recovery remains a
valuable conservation opportunity for natural resource management by USDOE, the
National Park Service, the Santa Fe National Forest, or others.
Working with others, the USFWS assembled and employed a number of contractors and
techniques to evaluate the biological, chemical, and physical characteristics of these four
canyon streams. All information made available during this study concerning the existing
uses of waters in these four canyons into which the LANL and the USDOE discharge,
was collected and evaluated for this LANL Water Quality Assessment. This report
4
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summarized the objectives, methods, results, and findings of the LANL Water Quality
Assessment. The biological evaluations were greatly assisted by toxicity testing, advice,
and other services provided by the CERC. Also significant were the contributions of the
New Mexico State University Fish and Wildlife Cooperative Research Unit and the
LANL’s Ecology Group, which has conducted numerous biological surveys in
conjunction with USDOE projects that provided for an extensive database on the
biodiversity of the LANL and surrounding areas. Both the LANL and the NMED have
investigated and continue to survey the aquatic invertebrates in these streams (Bennett
1994; Cross 1994a, 1995a, 1997; Ford-Schmid 1996), including the stream segments
selected for the LANL Water Quality Assessment (Ford-Schmid 1999). In the case of
Sandia Canyon, benthic macroinvertebrate surveys were conducted annually from 1990
to 1997 (Bennett 1994; Cross 1994a, 1995a; Ford-Schmid 1999), often elaborating on the
water quality impairment by acids or chlorine. Since the benthic macroinvertebrate
community was recently surveyed, additional benthic macroinvertebrate surveys were
considered unnecessary to meet the objectives of the study. Because the benthic
macroinvertebrate community surveys conducted by Ford-Schmid (1999) were
contemporaneous (except Pajarito Canyon surveyed in 1994) with the LANL Water
Quality Assessment and overlapped the study locations, these results were used in our
evaluation.
Guidance on water body survey and assessment techniques was also found in the
Technical Support Manual, Volume I: Waterbody Surveys and Assessments for
Conducting Use Attainability Analyses (USEPA 1983) and in the Water Quality
Standards Handbook: Second Edition (USEPA 1995a). The combination of the
techniques reported here may be applicable to the evaluation of other similar water bodies
in New Mexico. Water body surveys and assessments should be designed with sufficient
detail to answer the following questions:
1. What aquatic life uses or other beneficial uses are currently being achieved in
or on the water body?
2. What are the causes of any impairment of water quality for a beneficial use?
3. What aquatic or other beneficial uses can be attained based on the biological,
chemical, and physical characteristics of the water body?

5
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OBJECTIVES
The objectives of this assessment were to:
1. determine the existing uses of the intermittent stream reaches in Sandia,

Pajarito and Valle Canyons that cross the LANL;
2. determine if fish could be supported or propagated, or both, in the intermittent
stream reaches selected by the Selection Committee;
3. identify any limiting, biological, chemical, and physical conditions that impair
the water quality for aquatic life use, or a healthy fishery; and,
4. provide an informative report about the water quality of the selected

intermittent streams of this area and the techniques used to evaluate them.
After review by the Selection Committee, all information and data
generated will be made available to the public, other researchers,
monitoring organizations, and government agencies so as to allow an
understanding of how the data were collected and analyzed.

7
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ENVIRONMENTAL SETTING
General Setting
The study area is located within Los Alamos County on the Pajarito Plateau, the east
slope of the Jemez Mountains in north-central New Mexico (Figure 1). The Jemez
Mountains rise as a large volcanic landmass at the southern end of the Rocky Mountains
approximately 80 kilometers (km)by air north of Albuquerque and 32 km northwest of
Santa Fe. The Jemez Mountains are a remnant of a massive volcano that became active
approximately 16 million years ago. Volcanic eruptions approximately 8.5 and 1.5
million years ago deposited thick lava flows, surge ash, and fall ash, which together, with
sedimentary deposits, formed the soils and distinct pIateaus around the Jemez Mountains
(Kelly 1978; Nyhan et al. 1978; Self et al. 1996). The prominent physiographic features
(Figure 2) that remained after the volcanism ended are the calderas (e.g, the Valle Grande
and the Valle Toledo), dome mountains within the calderas (e.g.,Redondo Peak, Cerro de
Abrigo), and the semicircular, mountainous rim of the collapsed volcano (e.g,the Sierra
de 10sValles are the easternmost portion of this rim that has nine peaks including Ceno
Grande, Pajarito Mountain, and Tschicoma Peak) (Foxx et al. 1998). One material
deposited, called the “Bandelier Tuff,” which is mostly pumice and rhyolite ash, was laid
down 1.4 to 1.1 million years ago on the western flanks (i.e.,the Jemez Plateau) and
eastern flanks (Le., the Pajarito Plateau) of this volcanic mountain (Kudo 1974; Nyhan et
al. 1978).

The Pajarito Plateau is a geologic feature that is about 32 to 40 km in length and 8 to 16
km wide (Figure 3). The Pajarito Plateau consists of a series of east- to southeasttrending mesas, separated by approximately 14 deeply incised canyons cut by subsequent
erosion, runoff, and base flow. Some of the major canyons of the plateau include Santa
Clara, Guaje, Pueblo, Los Alamos, Pajarito, Water, Frijoles, Ancho, and Capulin. The
Pajarito Plateau slopes eastward from an elevation of about 2,286 meters (m) below the
Sierra de 10s Valles (that range from 2,895 m to 3,526 m) towards White Rock Canyon
that contains the Rio Grande (Figure 4). The White Rock Canyon rim is at an elevation
of about 1,889 m with steep slopes formed by the down-cutting of the Rio Grande that is
at an elevation of about 1,647 m. All of the surface water that drains from the Plateau, as
well as ground water discharge, is into the Rio Grande (Purtymun 1995).
Environmental History
A brief summary of historical natural resource use identifies some of the human
interactions with the ecosystems of the Jemez Mountains. Evidence of dry farming corn,
beans, and squash was found as early as 4,000 years ago and continued through 1000
A.D. (Stuart 1986), and is still conducted by the LANL and the Pueblo people (Fresquez
et al. 1997). During the Upland Period (-1 100 A.D.), many people moved into the forest
and woodlands, and evidence of larger scale farming began on the Pajarito Plateau (Foxx
and Tierney 1984). A great drought around 1290 A.D., and other factors, led to large
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population declines, abandonment of the uplands, and the relocation of many villages to
the confluences of major rivers and streams (Scurlock 1998). Many Pueblos in the region
today, still reside near springs, arroyos, rivers and streams, and their people often
consider the upland ruins sacred and certain natural resources to be ancestral. Several of
the Pueblos of northern New Mexico have maintained a close relationship with wildlife,
particularly migratory birds (Scurlock 1998). Archaeologist Edgar L. Hewett, who gave
the name “Pajarito” to this plateau, was said to be inspired by the name of a pueblo ruin,
“Tshirege,” which means place of the bird people (Julyan 1996). Game hunting has been
well documented, but historically, the ancestral people were not known to subsist upon or
consume fish, amphibians, reptiles, or mollusks (Scurlock 1998). Nonetheless, fish bones
were excavated from ruins at the Bandelier National Monument indicating some
consumption, albeit not subsistence (Hubbard 1976). Bivalve shells have also been found
(Steen 1977). Cultural traditions today include: using the Pajarito Plateau’s natural
resources for food, agriculture, trade, medicines, construction, crafts, arts, and
ceremonies.
From the mid 1500s to the mid 1900s, the environmental history of the Jemez Mountains
largely reflects the exploration and colonization by the Spanish, Europeans, and AngloAmericans. The activities of farming, livestock raising, silviculture, mining, hunting, and
trade in fur, settlement, and conflict with Puebloan people increased during this period.
Several wildlife species (e.g.,grizzly bear, beaver, bighorn sheep, elk, mink, river otter,
and gray wolf), were depleted from this environment, though later some were
reintroduced or recovered naturally (Bailey 1971;Findley et al. 1975; New Mexico
Department of Game and Fish [NMDGF] 1998). Portions of the Pajarito Plateau were
then alternatively used for farming, grazing, mining, silviculture, recreation, and
homesteading by various groups (USERDA no date; Foxx et al. 1998; Scurlock 1998).
Steen (1977) reported a water control system, with a ditch and diversion dam, on Pajarito
Creek (Site LA 12701), but these irrigation facilities were not clearly identifiable to their
cultural provenance.
Land ownership on the Pajarito Plateau includes the Department of the Interior National
Park Service Bandelier National Monument, the USDOE, the Department of Agriculture
Santa Fe National Forest, the Counties of Los Alamos, Santa Fe, and Sandoval, the
Pueblos of Santa Clara, San Ildefonso, Cochiti, and Jemez, and private lands including
the towns of Los Alamos and White Rock. By the mid to late 1900s, large portions of the
Pajarito Plateau and Jemez Mountains were acquired by the Federal Government for the
Forest Service, the Bandelier National Monument, and portions were later used for the
Manhattan Project to develop the atomic bomb that subsequently became the Los Alamos
National Laboratory.
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The Los Alamos National Laboratory
The LANL currently covers more than 111 km2of mesas and canyons on the Pajarito
Plateau in northern New Mexico (Figure 1). Owned by the USDOE (1 of 28 USDOEowned laboratories in the United States), the LANL has been managed by the University
of California since 1943, when it was part of the Manhattan Engineering Division's
Project Y designed to create the atomic weapons used during World War 11. Today, the
LANL is a multi-disciplinary and multi-program scientific research center whose central
mission is to design, develop, and test nuclear weaponry and reduce the nuclear danger
through evaluation and stockpile stewardship. The LANL also includes programs in
energy, nuclear safeguards, biomedical science, education, electronics, aeronautics,
physics, chemistry, metallurgy, earth sciences, environmental cleanup, mathematics and
computational science, materials science, and other basic sciences (UCR 2000).
Approximately one-third of the staff are physicists, one-fourth are engineers, one-sixth
are chemists and materials scientists, and the remainder work in mathematics and
computational science, biological science, geoscience, and other disciplines (UCR 2000).
The LANL's mission recently became integrated with the newly-formed National
Nuclear Safety Administration of the USDOE. Also recently, the Cerro Grande Fire
burned a large portion of the forest ecosystems on and up slope of the LANL; the
appearance of the landscape has changed dramatically, and the habitats discussed herein
may be altered and impacted by these watershed conditions. The LANL is currently
evaluating the flood and erosion risks associated with the affected areas and
implementing strategies to address the potential increased storm water runoff expected
(USDOE 2001).
Climatological Setting
Weather dictates the ranges of precipitation, temperature, humidity, wind, and
evaporation experienced on the Pajarito Plateau. The climate of the area is governed by
latitude, elevation, and proximity to the Sierra de 10s Valles that locally modifies airflow
and precipitation patterns. Bowen (1990, 1992) evaluated a composite record from 1961
to 1990 using weather stations at an elevation of approximately 2,250 m above sea level
to describe the climate of Pajarito Plateau. The Pajarito Plateau has a temperate mountain
climate with four distinct seasons. Spring tends to be windy and dry. Summer tends to
be warm and dry in June, followed by a two-month rainy season. July is the warmest
month with an average daily high of 27.2 degrees Celsius ('C) and an average daily low
of 12.8 "C. The extreme daily high temperature on record is 35°C. In autumn, there is a
return to drier, cooler, and calmer weather. January is the coldest month with temperature
ranges fiom 4.4 to -8.3 'C. The extreme daily low temperature on record is -27.8" C.

The average annual precipitation on the Pajarito Plateau is 47.6 centimeters (cm), but
varies considerably fiom year to year and by elevation. The lowest recorded annual
precipitation for the stations on Pajarito Plateau is 17.3 cm and the highest is 77.1 cm.
The source of precipitation to the Jemez Mountains comes from the winds across the
11
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Pacific Ocean and Gulf of Mexico. The elevation of the Jemez Mountains causes cooler
temperatures thus condensing water out of the rising air, resulting in higher humidity and
precipitation in the mountains and semi-arid lands at lower elevations. The annual
precipitation levels show this effect of the changing elevations as there is an east-to-west
gradient in precipitation across the Pajarito Plateau. Lower elevations near the Rio
Grande received about 35 cm average annual precipitation and the higher elevations
receive 60 cm or more (Bowen 1990). The peak rainfall months are July and August.
Lightning is very frequent. Most winter precipitation falls as snow with an average of
150 cm, but it can vary widely. The highest recorded snowfall for one season is 389 cm
and the extreme single storm snowfall on record is 122 cm.

Hydrologic Setting
Intermittent flowing streams have helped to form the entrenched canyons on the Pajarito
Plateau since its deposition 1.1 million years ago. Intermittent and ephemeral streams
play a vital role in the hydrological cycle, transporting the rain collected across the
Pajarito Plateau to the Rio Grande. According to Purtymun (1995):
Los Alamos surface water occurs primarily as intermittent streams.
Springs on the flanks of the Sierra de 10s Valles supply base flow into
upper reaches of some of the canyons (Guaje, Los Alamos, Pajarito,
Canyon de Valle, and Water Canyon), but the amount is insufficient to
maintain surface flow across the Pajarito Plateau before it is depleted by
evaporation, transpiration, and infiltration. Runoff from heavy
thunderstorms or heavy snowmelt reaches the Rio Grande several times a
year in some drainages. Effluents from sanitary sewage, industrial waste
treatment plants, and cooling-tower blowdown are released into some
canyons at rates sufficient to maintain surface flow for short distances on
the Pajarito Plateau.
Purtymun (1995), and the USDOE (1999) identified several portions of these intermittent
streams as perennial. Dale (1998) identified portions of Sandia Canyon, Pajarito Canyon,
Valle Canyon, and Los Alamos Canyon above the reservoir as having perennial flow.
Since 1943, the primary use of Skdia Canyon has been disposal of liquid waste from
industrial and sanitary systems, and the resultant downstream wetlands had nearly
reached their full areal extent by 1974 (LANL 1999a). The Sandia Canyon benthic
macroinvertebrate community has been investigated annually from 1990 to 1997 (Bennett
1994; Cross 1994a, 1995a; Ford-Schmid 1999; this study). These intermittent streams,
invertebrate communities, and other aquatic wildlife have been investigated annually for
years or have also been reported as perennial by many researchers (Brooks 1989; Bennett
1994; Cross 1994a, 1995a, 1995b; Foxx and Blea-Edeskuty 1995; Cross and D a d a
1996; Cross 1997; and Ford-Schmid 1996, 1999).
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However, definitions of what constitutes perennial are varied. The NMWQCC (1995)
defines “perennial stream: as a stream or reach of a stream that flows continuously
throughout the year in all years; its upper surface, generally, is lower than the water table
of the region adjoining the stream.” The location of the regional water tables near these
streams was not determined for this study, although springs were observed above the
stream bed. Also, the stream segments were visited from July 1996 to November 1997
and found fiee-flowing (though ice-covered during winter). Potentially surface water
flow may be altered by recharge of the alluvial aquifer, recharge due to the establishment
(or cessation) of discharged waste water effluents, or variability of rainfall, but any
consequent change in flow might take decades to hlly manifest itself as the mechanism
of ground water recharge and discharge along these canyons is not well known (Frenzel
1995). However, Blake et al. (1995) suggested, based on tritium data and stable isotope
analyses, that an area of recharge at an average elevation of 2,530i-lOOm was the most
likely source of the waters found in Los Alamos Creek and Pajarito Creek.
Geologic Setting
Geologic characteristics influence the nature and extent of groundwater storage, the type
of material available for erosion and transport, and to some extent the chemical quality of
the surface and ground water (Grant 1997). The natural geochemistry of the surrounding
soils, alluvial ground waters, and surface waters at the LANL are largely determined by
the local geology, which is primarily made up of the Bandelier Tuff (rhyolite ash flow
and falls, pumice and breccia, some welded), and alluvium derived from the Tschicoma
Formation (latite, quartz latite, and pyroxene andesite flows; some tuffs) (Kelly 1978;
Self et al. 1996). The stream segments studied in Sandia, Valle, and Pajarito Canyons
were dominated by soil subtypes derived from the Bandelier Tuff, whereas soils in the
upper portion of Los Alamos Canyon were derived primarily from the more stable and
less erodible Tschicoma Formation (Nyhan et al. 1978; Gray 1996). The generalized soil
types in Los Alamos Canyon are primarily sandy loams, as in the other canyons studied.
Sandy loams have a moderately high precipitation runoff potential, and a low water
transmission rate (Gray 1996). Nyhan et al. (1978) found that Sandia Canyon also
contained Carjo loams and rock out-croppings. Pajarito and Valle Canyons were more
heterogenous. Pajarito was dominated by Carjo loams on the north-facing slopes and a
combination of Tocal very fine sandy loams, fine loamy Typic Eutroboralfs, and clayey
skeletal Typic Eutroboralfs elsewhere. Nyhan et al. (1978) did not identify Carjo loams
in Valle Canyon, and reported mostly Tocal very fine sandy loams and Typic
Eutroboralfs.

Given the volcanic origins, soils on the Pajarito Plateau have surprisingly variable
physical and chemical characteristics (e.g.,percent calcium carbonate, clay mineralogy,
iron oxides, and trace element chemistry), thus, generalized statements regarding
‘background” soil and water mineral and trace element concentrations or mobility may
require caution in their interpretation. Because soils with higher clay content may also
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have higher concentrations of aluminum and iron, and perhaps barium (Ferenbaugh et al.
1990; Longmire et al. 1996), canyons with higher clay content soils could
correspondingly have higher background concentrations of these minerals in water,
sediment, and porewater. While all canyons contain some percentage of clay soils,
Pajarito Canyon contained a distinctly clayey soil (Nyhan et al. 1978). Soil clay fractions
were primarily composed of montmorillonite and illite, which were the weathered
products of the Bandelier Tuff (Gray 1996, citing others). Clay soils can also restrict the
movements of certain heavy metals and have a higher cation exchange capacity, so they
may influence the dissolution, mobility, and toxicity of metals (Ebinger et al. 1994;
Longmire et al. 1996). Graf (1995) reported that soil and sediment transport of sorbed
metals and radionuclides are a primary mechanism for contaminant distribution within
the watersheds of the Pajarito Plateau. High absorption affinities of fine-grained
sediments for metals and radionuclides enhanced their transport to the Rio Grande
downstream (Graf 1995).
Ecoregional Setting
Knowledge and classification of the ecological communities of the Jemez Mountains can
form a basis for natural resource conservation and management. Ecological
classifications have been recognized as important tools to identify the unique interactions
among plant and animal species as well as systematically characterizing the current
pattern and condition of the landscape. Ecoregional classifications recognize the limiting
effects of the moisture regime and temperature minima as well as the evolutionary origin
on the structure and composition of terrestrial plant and animal communities in the West.
Several biogeographers (Bailey 1976; Brown and Kerr 1979; Omernik 1987; Grossman et
al. 1998; Brown et al. 1998) have developed hierarchical classification systems for the
biotic communities of North America that include those of the Jemez Mountains and the
Pajarito Plateau. Omernik (1986, 1987) identified the Jemez Mountains as part of the
southern Rockies Ecoregion. These ecological classifications were used to facilitate the
LANL Water Quality Assessment in the biotic inventory of expected plants and animals,
in the delineation of habitat, in the interpretation of biological values, and in the selection
of a reference site.

Using interpretation of high altitude aerial photography, the National Wetland Inventory
mapped the wetlands of the Pajarito Plateau using the Cowardin et al. (1979) wetland
classification system. In this montane region, wetlands and riparian areas are located in a
wide range of sites from cliff faces to flat canyon valley floors (Windell et al. 1986;
USFWS 1990; USDOE 1999). Perennial, temporarily flooded, seasonally flooded, or
artificially flooded palustrine wetlands in forested and scrub/shrub habitats, as well as
perennial, intermittent, and temporarily flooded, riverine streambed, wetlands and
riparian areas were identified and mapped on the LANL by the USFWS (1990).
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Jacobi et al. (1995) and Cowley et al. (1997) classified the intermittent and perennial
streams of New Mexico that included those of the Jemez Mountains into Aquatic
Ecoregions. Based on a statistical analysis of 25 chemical, physical, and climate
variables, Jacobi et al. (1995) and Cowley et al. (1997) identified streams above 2,135 m
on the Jemez Mountains as being part of Aquatic Ecoregion 1 and those waters on the
Jemez Mountains from 2,135 m to 1,675 m as part of Aquatic Ecoregion 2. Jacobi et al.
(1995) characterized Aquatic Ecoregion 1 by elevation (>2,135 m), low water hardness,
low alkalinity and other chemical constituents, low fish species diversity, and a rich
benthic invertebrate fauna. This classification, however, does not take into account
geologic and zoogeographic histories of native fish in watersheds (Hatch et al. 1998) or
previous historical disturbances such as logging, fire, agricultural activities, long-term
isolation from other streams, or other factors that could account for any lack of fish fauna
observed in a water body.
Floral Communities
A considerable database of plant species of the Jemez Mountains including the Pajarito
Plateau has been acquired over the past 40 years and reported by Foxx et al. (1998).
Foxx and Tierney (1984) described 6 major plant communities that included 16 different
types of plant habitats (Figure 4). The six major communities were:
1. the subalpine meadows atop the Sierra de 10s Valles and Valle Caldera;
2. the spruce-fir (Picea, Pseudotsuga, and Abies spp.) or conifer forest, of the
upper mountains at elevations from 2,900 m to 3,050 m;
3. the mixed conifer forest of the mountainsides, high mesa slopes, and upper
canyons at elevations from 2,440 m to 2,740 m;
4. the ponderosa pine (Ponderosapinus) forest of the mesa tops and mid-canyons
at elevations from 1,980 m to 2,440 m;
5. the woodlands (Juniperus and Pinus spp.) of the lower mesas and canyons at
elevations from 1,950 to 2,290 m; and,
6 . the woodland savannah and grasslands of the lower elevation mesas and
canyons at elevations from 1,650 m to 1,950 m.

The elevations of these six plant communities reported by Foxx and Tierney (1984), were
estimated, as local changes in temperature, soil moisture, altitude, aspect, slope, geology,
and differences in the amount of solar radiation result in many transitional overlaps of
these soils and plants. Dick-Peddie (1993, citing others) recognized this canyon effect on
New Mexico plant communities when he wrote of the tendency of the higher elevation
plant communities to move further down canyons than expected and of the lower plant
communities to move further up the mesa and ridges than expected in connection with
available soil moisture. Foxx and Tierney (1984) did not report riparian and wetland
vegetation as a major community.
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In total, Foxx et al. (1998), reported over 1,060 plant species on the LANL and
surrounding areas and classified each species according to a variety of taxonomic,
geographic, economic, ethnographic and biotic attributes. Fifteen percent (1 60/106 1) of
the total plant species listed almost always occur in wetlands (obligate, 7 percent) or
usually occur in wetlands (facultative, 8 percent). Some of the vegetation in this region
has an obligate relationship with fungus. Jarmie and Rogers (1 996) reported 228 species
of fungi on the Pajarito Plateau. Some of these fungi are harvested for food, most assist
in the transformation of nitrogen compounds, and some are poisonous.
Faunal Communities
By virtue of its location on a mountain in a semi-arid climate, the Pajarito Plateau offers
diverse land forms, a decisive change in elevation and temperature, and clean water fiom
melted snow, runoff, springs, and seeps, that have all produced a diverse plant and animal
community. The interfingering of deep, steep-sided canyons with narrow mesas that
descend the Jemez Mountains and Pajarito Plateau with an inversion of the normal
altitudinal distribution of vegetative communities along the canyon floors has also
resulted in many transitional overlaps of plant and animal communities and increased
biological diversity. Beardsley (1 994) reported that areas with abundant sunshine and
water, such as the Jemez Mountains, favor an abundance of plant species, and with
strongly varying temperatures between summer and winter, there were more abundant
animal species compared with areas of low seasonality.

The extraordinary biodiveristy found on the Jemez Mountains including the Pajarito
Plateau was illustrated by the presence of over 1,060 species of vascular plants (Foxx et
al. 1998), 67 species of mammals, 208 species of birds (Travis 1992), 23 species of
reptiles, 9 species of amphibians, over 1,200 species of arthropods, over 230 taxa of
aquatic macroinvertebrates (Cross 1996b), and 9 species of fish (Calamusso and Rinne
1999; Sublette et al. 1990). Of the 3 10 vertebrate species of the Jemez Mountains (listed
in Table 2), 7 percent are fully aquatic including 9 montane species of fish (with 14 other
species found in the Rio Grande). An additional 13 percent of the vertebrate species are
semi-aquatic, such as amphibians, ducks, herons, and the American dipper, that are found
in suitable habitat (lakes, ponds, streams, wetlands) on the Jemez Mountains. For
instance, waterfowl visited the standing bodies of water on the Pajarito Plateau as well as
foraged along the Rio Grande and other wetlands in tributary canyons (Brooks 1989;
Travis 1992; Foxx and Blea-Edeskuty 1995). Twenty-eight percent of the species are
entirely terrestrial, but an additional 34 percent of the terrestrial species are also found in
association with wetlands and riparian vegetation resulting in the majority (63 percent) of
the vertebrates species found on the Jemez Mountains depending in some way on wetland
or riparian habitat to complete their life cycles. A list of common and scientific names of
wildlife discussed in this report is provided in Table 2.
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STUDY AREA AND SITE SELECTION
Description of the Canyons
Four watersheds contain the stream segments studied, including Los Alamos, Sandia,
Pajarito, and Valle Canyons (the term Valle Canyon is used in place of Caiion de Valle,
and since Valle Canyon is not an entire watershed, the term drainage is used where
appropriate). These canyons were evaluated as watersheds (Table 3), and their various
geomorphic dimensions were obtained from LANL reports (LANL 1999b; USDOE 1999)
or United States Geologic Survey topographic maps (Figure 5).

Los Alamos Canvon
Los Alamos Canyon, the largest drainage basin (28.4 h2),
ranged in elevation from
3,182 m at the top of Pajarito Mountain to 1,725 m at its confluence with Guaje Canyon.
Los Alamos Canyon had the greatest proportion of spruce-fir forest and least amount of
grassland compared with other canyons studied (Table 3). The top elevation of the
stream segment studied was 2,37 1 m and the predominant vegetation type was a mixed
conifer forest (Figure 6). Biological resources for portions of Los Alamos Canyon were
reported by Ferenbaugh et al. (1990); Bennett (1993); Foxx et al. (1995); Cross and
Davila (1996); Gray (1996); Hinojosa (1997); Ford-Schmid (1999); and Hansen et al.
(1999).
Los Alamos Canyon on lands owned by the Santa Fe National Forest is a popular
recreational area. Camping, picnic areas, and an ice-skating rink are located near Los
Alamos Reservoir, and the reservoir itself was used for fishing, swimming, and ice sports
in the winter. Purtymun (1979) and Purtymun et al. (1983,1984,1985,1986a, 1986b,
1987, 1991, and 1993) have documented the uses of water from this reservoir for
irrigation, municipal, and industrial purposes, and these uses consumed an average of
about 7,570 m3per year.
The LANL Technical Areas within the Los Alamos watershed included: TA-2, TA-3,
TA-21, TA-41, TA-43, TA-62, TA-72, TA-73, and TA-74, that are all below the stream
segment studied. Activities conducted at these technical areas are potential sources of
contamination including a nuclear reactor housed at TA-2, and weapons development at
TA-41 (LANL 1995b). There is also mesa top contamination that may eventually reach
the canyon through erosive processes. The most probable contaminants of the middle and
lower canyon are radiological and chemical including uranium, plutonium, tritium,
strontium, cesium, chromium, mercury, acids, and solvents (LANL 1995b).
The NPDES discharges to Los Alamos Canyon have numbered as many 12, but have now
been reduced to 5 . Discharges are from research laboratories and cooling towers. The
USDOE (1999) reported the total volume of wastewater discharged to Los Alamos
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Canyon was 74,573 m3 per year. None of these discharges or potential sources of
contaminants are located in or above the stream segment studied.
Sandia Canyon
Sandia Canyon had the smallest watershed (14.2 km2)and ranged in elevation from
-2,286 m to 1,664 m at its confluence with the Rio Grande. The canyon vegetation was
dominated by piiion andor juniper woodland, although the stream segment studied was in
a mixed ponderosa pine forest (Figure 6). The top elevation of the stream segment
studied was 2,192 m. Although access is restricted on USDOE lands, Sandia Canyon
received some employee recreation as well as public trespass visitation. Biological
resources for portions of Sandia Canyon were reported by Dunham (1 993); Cross (1 993);
Bennett (1994); Cross (1994b); Cross (1994c); Cross and Davila (1996); Hinojosa
(1997); Ford-Schmid (1999), Bennett et al.(1999), and Bennett et u1.(2001).
The LANL Technical Areas within the Sandia Canyon watershed included: TA-3, TA-5,
TA-53, TA-60, and TA-61. Activities conducted at these technical areas that are
potential sources of contamination included research laboratories, a sewage treatment
plant, cooling towers, and salvage yard, a county landfill on the north slope, a former
Atomic Energy Commission facility, several firing ranges, and the proton accelerator and
support facility (LANL 1999b). There is also mesa top contamination that may
eventually reach the canyon through erosive processes. The contaminants most likely in
the upper canyon, above the stream segment studied, are polychlorinated biphenyls
(PCBs), metals, and other organic chemicals (LANL 1999b). In the remainder of the
canyon soils and sediments, contaminants included tritium, uranium, plutonium, lead,
mercury, cadmium, hydrocarbons, and other metals or organic chemicals (LANL 1999b).
The NPDES discharges associated with Sandia Canyon have numbered as many as 10,
but now number 7. Discharges are from the power plant, sewage treatment, and cooling
towers. The USDOE reported the total volume of wastewater discharged to Sandia
Canyon was 408,446 m3per year (USDOE 1999; Bennett et ~1.2001).
Paiarito Canyon
Pajarito Canyon ranged in elevation ranged fiom 3,182 m at the top of Pajarito Mountain
to 1,658 m at its confluence the Rio Grande. The canyon vegetation was dominated by
ponderosa pine and spruce-fir forest (Figure 7). The vegetation near the stream segment
studied was also spruce/fir mixed with ponderosa pine and contained a steep-sided
narrow canyon with a 2-m waterfall. Pajarito Canyon was also substantially developed
(15.3 percent) compared with other canyons studied, largely owing to the town of White
Rock, New Mexico, downstream (Table 3, Figure 7). The top elevation of the stream
segment studied was 2,249 m. Although access is restricted in the upper watershed, some
daytime, employee recreation occurred, and downstream, Pajarito Canyon received
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unrestricted recreation near the town of White Rock. Biological resources for portions of
Pajarito Canyon were reported by Banar (1 993); Raymer (1993); Salisbury (1994); Keller
and Risberg (1995); Benson et al. (1995); Cross et al. (1996); Ford-Schmid (1 996); and
Hinojosa (1 997).
There are numerous LANL Technical Areas within the Pajarito Canyon watershed.
Activities conducted at these technical areas that are potential sources of contamination
included the research and testing of explosives, firing and detonation sites, material
disposal areas, and Material Disposal Area M in particular (LANL 1999b). There is also
mesa top and building contamination that may eventually reach the canyon through
erosive processes. The most probable contaminants of the upper canyon, above the
segment studied, are heavy metals such as lead, iron, mercury, and cadmium. These,
along with explosives, radionuclides including depleted uranium, asbestos, and other
heavy metals would likely be found in the remainder of the canyon soils and sediments
downstream of the segment studied (LANL 1999b).
The NPDES discharges associated with Pajarito Canyon have previously included 17
outfalls, but now there are none. Previous discharges were associated with explosive
testing, other material laboratories and shops, and an X-ray building. Activities
associated with explosives manufacture and testing as well as runoff from the material
disposal areas could contribute contaminants to the segment studied. The USDOE
reported the total volume of wastewater discharged to Pajarito Canyon was 34,826 m3per
year (USDOE 1999).
Water Canyon Watershed and the Valle Canyon Drainage
The Valle Canyon drainage ranged in elevation from 3,182 m at the top of Pajarito
Mountain to 2,073 m at its confluence with the parent watershed, Water Canyon. Water
Canyon vegetation was mostly forest and woodlands (87 percent, Table 3), although it
also had the greatest amount of grasslands (Figure 7), which was attributed to the
succession and effects of the La Mesa Fire of 1977. The vegetation near the stream
segment studied was ponderosa pine. There are five springs in the Valle drainage and
stream baseflow reported by Cross (1997) was 6.5 x lo4 m3/second. The top elevation of
the stream segment studied was 2,237 m. Although access is strictly restricted for most
of watershed, there was some daytime, employee recreation. The lowermost portion of
Water Canyon received unrestricted public recreation. Biological resources for portions
of Water Canyon were reported by Banar (1993); Cross (1995b); Haarmann (1995);
USDOE (1996); Cross (1997); Hinojosa (1997); and Ford-Schmid (1999).
The LANL Technical Areas within the Valle Canyon drainage included: TA-8, TA-9,
TA-14, TA-15, and TA-16. Activities conducted at these technical areas are potential
sources of contamination that included the research and testing of explosives, firing and
detonation sites, material disposal areas, and Material Disposal Area P in particular
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(LANL 1999b). Septic system discharges, NPDES outfall discharges from the high
explosives machine shop Building 260, wastes from a silver recovery shop, and the
wastes from treatment plant are previously discharged directly into the canyon corridor
above the stream segment studied. There is also mesa top and building contamination
that may eventually reach the canyon through erosive processes. The most probable
contaminants of the upper canyon, above the stream segment studied, are heavy metals
such as lead, mercury, silver, and barium, explosives, and possibly PCBs (LANL 1999b),
although Cross (1 997) identified many more heavy metals as potential contaminants.
These, along with uranium, and other heavy metals would likely be found in the
remainder of the canyon soils and sediments downstream of the stream segment studied
(LANL 1999b).
Before 1996, NPDES discharges associated with Valle Canyon included eight outfalls,
but some of these have been removed or consolidated and now 5 discharges occur to
Water Canyon or its tributaries (Haarmann 1995; USDOE 1996; USDOE 2001).
Activities associated with explosives manufacture and testing, NPDES discharges, as
well as runoff from the material disposal areas could have contributed contaminants to
the segment studied (LANL 1998~).The USDOE (1999) reported the total volume of
wastewater discharged to Valle Canyon was 63,784 m3per year.
Site Selection, Location, and Description of the Stream Segments Studied
Sites within four canyon drainages that were studied were not randomly selected, but
instead, were identified by the Selection Committee and mutually agreed upon by all
parties (Figure 5). These sites are classified as “segments of streams within canyon
drainages” and further divided into “stream reaches” using the hierarchical stream system
proposed by Frissell et al. (1986). These stream segments were selected for study by the
Selection Committee based on preliminary information provided by the LANL, the
Oversight Bureau, as well as other factors (presence of NPDES discharges, logistics,
national security, safety, etc.). The stream segments in the four canyons identified by the
Selection Committee to be included in the LANL Water Quality Assessment are:

in Los Alamos Canyon (both above and below the Los Alamos Reservoir),
in Sandia Canyon,
in Pajarito Canyon, and
in Valle Canyon (a tributary drainage to Water Canyon).
In each stream selected, a representative, 300-m stream segment was chosen based on
similarity in habitat appearance to the general habitat features observed within
approximately600 m of the upstream boundary of perennial water flow identified by
others. All LANL Water Quality Assessment activities took place in connection with this
300-m segment, including water, sediment, and biological sample collection, monitoring,
observations, habitat analyses, and toxicity testing.
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A large pool in each stream segment was selected for installation of a water quality
monitoring device in 1996. The same pool was used for a preliminary, caged-fish study,
and later in 1997, this pool also became the upstream location of the first of nine selected
for the in situ, caged-fish bioassays. Two 100-m reaches were evaluated at the distal ends
of the 300-m stream segment. The beginning of these 100-m reaches was selected at
random upstream of the third set of in situ cages, and downstream of the seventh set of in
situ cages (Figures 8,9, 10, and 11). These 100-m reaches were divided into 10 transects
for detailed habitat measurements (e.g., flow, substrate characteristics).
Each cage, monitoring location, and habitat transect evaluation for each stream segment
was documented using a global positioning system (GPS; Precision Lightweight Global
Position System Receiver [PLGR Model HNV-S~OC,Rockwell International, Cedar
Rapids, Iowa]), and this location is provided in Table 4. However, the GPS locations for
the habitat evaluation transects in the lower portion of the Pajarito Canyon stream
segment were unavailable at the time of study. The general location of the stream
segments selected for study included:
0

Site I : Los Alamos Canyon (reference site) (Figure 8). This stream segment is
located approximately 330 m upstream of Los Alamos Reservoir, on the Santa Fe
National Forest, in Section 12, Township 19 North, Range 5 East of the New
Mexico Principal Meridian. This Los Alamos Canyon stream segment was
chosen as the reference site because it was considered relatively free of LANL
contamination and wastewater discharges; it was in proximity to the other study
sites; it was perennial; and has an existing trout fishery.

0

Site 2: Los Alamos Canyon, below the reservoir (Figure 5). This stream segment
is located about 330 m below the Los Alamos Reservoir in Section 18, Township
19 North, Range 6 East of the New Mexico Principal Meridian. During 1997,
surface water flows were found to infiltrate the alluvial canyon bottom
immediately below the dam’s spillway, and then re-emerge approximately 60 m
downstream and continue to State Road 501. The stream channel in this area is
intermittent, as diversion of surface water from the Los Alamos Reservoir is used
for irrigation in the town of Los Alamos. Only one stream reach in this segment
was selected for habitat evaluation. To differentiate between the stream segment
above the reservoir, this site was indicated as “Los Alamos Canyon, below the
reservoir,” in this report.

21

42

NMED Exhibit 135

s. FISHANDWILDLIFESERVICE - WATER OUALITYASSESSMENT
OF4 INTERMITTENTSTREAMSIN LOS ALAMOSCOUNTY
0

Site 3: Sandia Canyon (Figure 9). This stream segment is located approximately
700 m downstream of the waste water Outfall 0 1A-00 1, on USDOE land, in
Section 16, Township 19 North, Range 6 East of the New Mexico Principal
Meridian. This stream segment receives several waste water discharges as well as
runoff from the extensive paved areas in the upper watershed at TA-3, which
comprise the majority of its flow. There is also a 2 hectare (ha) wetland that has
formed near the top of the drainage, above the stream segment evaluated in this
study.
Site 4: Pajarito Canyon (Figure 10). This stream segment is on USDOE land, in
Section 20, Township 19 North, Range 6 East of the New Mexico Principal
Meridian. This stream segment is located approximately 300 m downstream of
several springs (Charlie’s Spring, Homestead Spring, and Starmer’s Spring) that
supply baseflow to the stream (Dale 1998).
Site 5: VaZZe Canyon (Figure 11). This stream segment is on USDOE land, in
Section 29, Township 19 North, Range 6 East of the New Mexico Principal
Meridian. This stream segment is located approximately 800 m downstream of
several springs (S.W.S.C. Spring, and Burning Ground Spring) that supply
baseflow to the stream (Dale 1998), although recharge from the area’s unique
geology (faults, permeable ash layers) has been suggested (R. Ryti, Neptune Inc.,
pers. comm.).
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MATERIALS AND METHODS
BIOLOGICAL
DATA COLLECTION AND ANALYSES
Fish Surveys
The presence of fish in the study streams was determined by surveying a length of
approximately one-third of the perennial stream segment using backpack electrofishing
equipment (Model 12 POW Electrofisher, Smith-Root, Inc., equipped with a 24 volt
battery). Electrofishing procedures applied at the sites generally followed those for
wadable streams reported by Meador et al. (1993), with exceptions as noted below.
Representative reaches were sampled in a single pass, working upstream in Los Alamos
Canyon, and downstream in the other canyons surveyed.

The current density (from the backpack electrofishing equipment) was about 0.1
milliamperes per square cm. Electrofishing equipment was operated with a variable
voltage (from 500 to 1,000 millivolts). This adjustment allows the system’s applied
power to be increased or decreased given fish response and effectiveness of capture (Kolz
and Reynolds 1989). During this survey, the waveform varied from 40 to 60 hertz, input
amperage ranged from 12 to 18 amps, and output amperage ranged from 0.1 to 2 amps.
In canyons where no fish were found within 300 m, increased power was applied to
ensure fish response would be observable. When fish were observed and captured, the
electrical power applied was stopped to reduce the probability of injury to the fish.
The backpack electrofishing equipment records the time power was applied, or “shocking
seconds.” Shocking seconds ranged from 550 to 900, except Sandia Canyon, where over
1,500 shocking seconds were applied. To determine fish presence, the stream reach in
Sandia Canyon was electrofished on November 20,1996, in Valle Canyon and Pajarito
Canyon on November 22,1996, and in Los Alamos Canyon on January 3,1997, October
10, 1997, and December 17, 1998. Presence and total numbers of fish and fish species
collected were recorded. In October 1997, in Los Alamos Canyon, captured fish were
weighed and measured, examined for general condition, then returned downstream.
Capture locations were then marked with flagging stakes for a subsequent, additional
habitat assessment. Habitat quality parameters were then measured at locations where the
fish were found in order to calibrate the fish habitat models.
Caged-Fish Bioassays
Fish are excellent indicators of water quality since: 1) they remain in contact with their
aquatic habitat and avoidance of exposure is difficult, 2) they are highly sensitive to
pollution and their responses integrate multiple stressors, and 3) they can serve as a direct
measure of the bioavailability of contaminants from the many different environmental
compartments in aquatic systems (Cleveland et al. 1999). While monitoring chemicals in
water and sediment are a valuable means of judging the quality of the canyon stream
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environments, it is not practical to monitor all stressors that may be relevant to the
sustainability of a fishery. Also, routine analytical methods may not be sufficiently
sensitive to reliably measure low and potentially significant concentrations of pollutants
in the environment (Price 1979). The combination of stressors that are encountered in
these canyon streams may be modified by site specific factors or produce effects different
fiom those indicated in fish in a laboratory. To overcome these disadvantages or depend
on the use of natural fish populations (or lack of fish populations), caged-fish were placed
in the streams in order to evaluate their response to various site specific stressors.
Cage Construction, Placement, Fish Measurement. and Chemical Analyses
Cages were constructed of 2-cm, polyvinyl chloride (PVC) pipe and nylon netting
(Memphis Net and Twine Co., Inc., Memphis, Tennessee). The PVC pipes were glued
into a rectangular box with dimensions of 61 cm long by 38 cm wide by 38 cm deep.
Nylon netting with a 0.30-cm mesh of the same box dimensions, and with a reclosable
top, was secured to the piping using plastic fasteners. Numerous 0.3-cm holes were
drilled into the piping to reduce buoyancy. Following construction, cages were placed in
a tap-water filled pool for three days, then in the streams for several days prior to the
initiation of testing, in order to leach any potentially toxic compounds present in the PVC
piping or glue.
Nine sets of cages (18 total) were placed along the 300-m stream segment studied for the
caged-fish bioassays. One set of nine cages was used to evaluate the in situ toxicity of
canyon stream water (Toxicity Cages), and the other set was used to evaluate the
bioaccumulation of contaminants (Bioaccumulation Cages). Each cage was weighted
with a rock fiom the stream (-20 to 36 cm in diameter), and secured with rope to nearby
trees, boulders, or stakes. The rock placed on the cage’s bottom not only secured the cage
to the stream bottom, but reduced stress to the fish. Cages were marked with USFWS
identification tags, then each cage was supplied with 10 fathead minnow (Pimephales
promelas). Cage sets (consisting of 1 Toxicity Cage and 1 Bioaccumulation Cage) were
positioned approximately every 30 m in the 300-m stream segment. While attempts were
made to place cages in a variety of habitat types, most cages were placed in pools and
glides. Cage locations were documented using GPS. (Table 4, Figures 8,9, 10, and 1 1).
Fathead minnows were reared in well-water for approximately seven months at the
CERC, prior to shipment to the site and use in the caged-fish bioassays. Fathead minnow
were selected because they are native to this region (Sublette et al. 1990; Platania 1993),
their life-cycle is well-documented, their gender is easily distinguishable, and toxicity test
methods for this species have been standardized so they are practical for caged-fish
bioassays. To prevent establishment of a fishery fiom escaped fish, only female fish were
used. Lack of male fish would also tend to reduce territorial behavior and stress, as well
as reduce gender variation in contaminant body burdens. Two weeks prior to the start of
the caged-fish bioassays, the fish were acclimated to a pH of 8.0 and a hardness of 100
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mg/L at the Columbia Facility to simulate the water chemistry of streams at the LANL.
The day before tests were to start, fish were shipped overnight to the USFWS in waterfilled, plastic bags with an oxygen head space in Styrofoam and cardboard coolers. Fish
were then randomly separated into water and oxygen filled plastic bags in groups of 20 to
40 for ease of transport and release into the in-stream cages. Prior to release, fish were
acclimated to ambient water temperatures by placing the bags in the stream and
individual fish were weighed and measured. Total fish length and weight was measured
in a plastic tray, on a portable electronic scale (Ohaus@Model LS-2000 Standard).
To determine the potential performance of a caged-fish study in these canyon streams, a
pilot caged-fish bioassay (pilot study) was initiated on June 17, 1997, using 2 cages per
stream at the beginning of the 300-m stream segment of study. Five female fish were
placed in each cage, and another five fish were measured, sacrificed and composited at
the start of this bioassay to establish baseline whole body concentrations of contaminants.
On July 25, 1997, and July 28, 1997, these pilot study fish were removed, measured,
sacrificed, composited, placed in glass jars, and frozen for PCB congener analysis.
On July 29, 1997,90 fish were measured and sacrificed at the start of the full-scale,
caged-fish bioassays to establish baseline tissue concentrations of elemental
contaminants. Twenty fish were then weighed and measured and 10 each were placed in
the Toxicity and the Bioaccumulation cages. Each stream then, would contain 9 sets of
cages with 10 fish in each cage, for a total of 90 fish. Toxicity cages were checked for
fish mortality daily for the first 96-hours of exposure, then weekly or biweekly for the
remaining -2 months. Bioaccumulation cages were checked periodically, and fish were
removed for length and weight measurement and chemical residue analysis after 1 month
(on August 25,1997) and again after 2 months exposure (on September 29, 1997, fkom
Valle Canyon, on September 30,1997, from Los Alamos and Sandia Canyons, and on
October 1, 1997, from Pajarito Canyon). At the end of the study, all remaining fish and
cages were removed.
Scans of 17 elements and PCBs were performed on pre-exposure fish and on the samples
of fish collected from the pilot and caged-fish studies. A list of the chemicals and
elements analyzed, the symbols used in this report, the analytical methods used, and the
sample types collected by the USFWS are provided in Table 5, and are also detailed in
Attachment A (Chapman and Allert 1998). Generally, fish and invertebrate tissues were
analyzed by the Midwest Research Institute (MRI), Kansas City, Missouri. The MRI
determined the concentrations of 15 elements by the 40 CFR 136 method of inductively
coupled plasma atomic emission spectrometry (ICP/AES); mercury was determined by
cold vapor atomic absorption spectrometry; and selenium was determined by hydridegeneration atomic spectroscopy. The CERC analyzed fish for PCBs using high
performance gel permeation chromatography followed by capillary gas chromatography
and electron capture detection.
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Benthic Macroinvertebrate Collection, Community Surveys, and Analyses
The benthic invertebrate community of a stream may contain a variety of biota, including
bacteria, protists, rotifers, bryozoans, worms, crustaceans, aquatic insect larvae, clams,
crayfish, and other forms of invertebrates. Aquatic invertebrates are found in or on a
multitude of microhabitats including plants, woody debris, rocks, interstitial spaces of
hard substrates, and sand and muck. Invertebrate habitats exist in all vertical strata
including the water column, the bottom surface, and deep below a stream bed in the
hyporheic zone (Hynes 1970; The Federal Interagency Stream Restoration Working
Group 1998). However, because the larger invertebrates can contribute significantly to a
stream’s total invertebrate biomass, as well as standard methods of their study are
available, the benthic macroinvertebrate community was the focus of this study. Benthic
invertebrates are also important as prey for fish, and can directly and indirectly influence
the overall suitability and sustainability of a fishery. Furthermore, the health of a benthic
macroinvertebrate community can be an indicator of physical or chemical stressors
present in the stream that are not discernable fiom short-term toxicity testing or chemical
analyses. For instance, organic wastes tend to decrease the species diversity, while
increasing the total numbers of remaining taxa, whereas toxic substances tend to reduce
both numbers and kinds of organisms (USEPA 1983).

Caddisfly (Order Trichoptera) larvae are known for the portable cases they construct
using their silk to fasten together rock fragments into a tubular shape (Merritt and
Cummins1996). Caddisflies were easily observable in the stream segments studied, and
one family (Limnephilidae) was collected by hand for chemical analyses. On August 11
through August 13, 1997, samples of over 50 individual Hesperophylax sp. were handcollected from each stream, kept on ice, and later processed. Processing consisted of
removing the cases fiom half of the samples collected for each stream segment and
rinsing the bare larvae fiee of debris with deionized water, prior to fieezing in plastic
bags. The other caddisfly larvae were similarly rinsed and frozen with cases left on. This
was done to observe the differences in caddisfly larvae as they could be eaten, whole, by
fish or birds and in caddisfly larvae without the geologic influence of their cases in order
to compare contaminant concentrations.
Benthic macroinvertebrate community surveys were conducted by the NMED’s
Oversight Bureau (Ford-Schmid 1996, 1999). Methods of the surveys were reported by
Ford-Schmid (1996), and included three replicate, modified Hess circular samples
collected from rubble substrate. Samples were sorted, and invertebrates were keyed to
the lowest taxonomic level using appropriate keys. Surveys of the invertebrate
communities were conducted in the same four canyons examined during the LANL Water
Quality Assessment, although at different times, and these sites were in or directly
adjacent to thelOO-m habitat evaluation reaches studied. The sites and dates reported by
Ford-Schmid (1996, 1999) associated with the LANL Water Quality Assessment stream
segments are:
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Site LA 13.0, February 25, 1997, in the Los Alamos Canyon segment studied.
Site SA 7.64, March 20, 1996, in the Sandia Canyon segment studied.
Site PA 9.0, July 22, 1994, in the Pajarito Canyon segment studied.
Site VA 2.6, May 12, 1997, in the Valle Canyon segment studied.

Taxonomic data were then entered into computer programs that calculated various
metrics, which encompass a range of invertebrate sensitivity indices and ratios with
reference site conditions (here, Site LA 13.0 in Los Alamos Canyon) including: standing
crop density, taxa richness, dominant taxon, the dominant species tolerant quotients, and
other community metrics. Calculation of community metrics, definitions, scoring, and
interpretation were made according to Garn and Jacobi (1996). Invertebrate taxa are
listed in Appendix I11 and compared with a list of invertebrate taxa of Pajarito Plateau
reported by Cross (1997), and identified as to temperature preference, if available, using
Idaho DEQ (1996).
Fish and Invertebrate Tissue Quality Evaluation Methods
Identification of contaminants of concern in whole body fish and invertebrates collected
for the LANL Water Quality Assessment was accomplished on a stream segment basis.
The evaluation methods included a comparison of the concentrations of chemicals in
tissues on biota from Sandia, Valle, and Pajarito Canyons to the reference site biota as
well as to various concentrations (Tissue Quality Criteria) reported in the literature that
affect wildlife or livestock (NRC 1980; Sample et al. 1996; USDOI 1998). For
invertebrates, the mean concentration of each stream segment was also compared to
concentrations reported in invertebrates collected fiom other parts of New Mexico (Lynch
et al. 1988; Failing 1993; Simpson and Lusk 1999). For whole body fish, mean
concentrations reported in the caged fathead minnow were also compared to
concentrations in fish collected nationwide (Schmitt et al. 1999), to threshold
concentrations in fish consumed by people (USEPA 1997a), and in fish (fillets) collected
regionally (Fresquez et al. 1999). Emphasis was placed on the bioaccumulation of
contaminants that are known to pose serious health risks to wildlife or people in the caged
fathead minnow or caddisflies.
CHEMICAL DATACOLLECTION AND ANALYSES

Water Column Monitoring
Two types of water column chemistry data were collected: 1) continuous, hourly, in situ
measurements of temperature, dissolved oxygen (DO), conductivity, and hydrogen ion
activity (pH) were collected at one location (in a pool) in Los Alamos, Sandia, Pajarito
and Valle Canyons, using a Hydrolab@water quality monitoring device (Datasonde); and
2) measurements of temperature, DO, conductivity, pH, and other water quality
parameters were collected concurrent with other sampling events (e.g.,toxicity tests,
habitat assessments).
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On December 13, 1996, the USFWS deployed a calibrated Hydrolab@Datasonde water
quality monitoring device at the beginning of each stream segment. Each Hydrolab@
Datasonde was secured in a pool within protective and vented plastic pipes. The
Hydrolab@Datasonde probes measure these parameters using sensors designed to meet
the criteria and specifications in section 2550 (temperature), section 2520-B (specific
conductance), section 4500-0 (dissolved oxygen), and section 4500-H+ (pH) in Standard
Methods for the Examination of Water and Wastewater, 19* Edition (American Public
Health Association and others 1995). The pH, DO, and conductivity probes were
calibrated and maintained according to the manufacturer’s instructions (Hydrolab
Corporation 1986, 1988). Ten monitoring devices were used and exchanged at each site
at approximately two week intervals. Readings were taken after a 5-minute equilibration
(warmup) period, and the raw and post-calibrated data were transferred to spreadsheets
for tabulation, display, and summary statistics. Datasonde monitoring ceased in Pajarito
Canyon on September 25,1997, and in Sandia, Valle, and Los Alamos Canyons on
November 17,1997.
Existing Water and Sediment Data
According to the Settlement Agreement, the USDOE, the LANL, and the NMED agreed
to accept only water quality data generated using USEPA methods for this study where
applicable. On July 10, 1998, the LANL provided sediment and water quality data to the
NMED for review. On July 23, 1998, the NMED forwarded the LANL sediment and
water quality data to the USFWS for consideration in the LANL Water Quality
Assessment. The LANL provided chemical and flow monitoring data measured for
various outfalls under the NPDES permit between 1994 and 1997 for the four canyons to
the NMED for review and consideration prior to submission to the USFWS. Discharges
were categorized according to watershed, any exceeedences of permit limits were noted,
and data were then compared to water quality standards for wildlife habitat, coldwater
fishery, and other use designations (NMWQCC 1995). The LANL provided hundreds of
chemical measurements of sediment in the Los Alamos, Sandia, Pajarito, and Water
watersheds.
Surface Water Collection and Analyses
In the summer of 1996, the CERC collected surface water for toxicity testing and
chemical analyses. The CERC’s methods are described in detail by Chapman and Allert
(1998; Attachment A), and therefore, will only be summarized here. Individual surface
water samples were prepared by compositing 120 milliliters (mL) samples collected
every 20 minutes over a 24-hr period using an automated sampler. Samples were
collected on August 13, August 14, August 16, and August 20,1996. The pH,
conductivity, DO, total ammonia as nitrogen, alkalinity, hardness, and turbidity, and other
water chemistry (e.g., nitrate as nitrogen, sulfate, phosphorus, and chloride) of these
water samples were also measured, compared graphically, and descriptive statistics were
calculated and presented. The in situ measurements of pH, conductivity, DO, and
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temperature of the stream water were measured and recorded daily, compared
graphically, and descriptive statistics were calculated and presented. Additionally,
filtered surface water samples were analyzed for a suite of 62 elements by semiquantitative inductively coupled plasma-mass spectrometry (ICP-MS). However, ICPMS is not an approved method under 40 CFR 136, and therefore while these data, while
presented in Attachment A, were not included in the evaluation.
In 1997, the USFWS collected grab water samples from two locations in each 300-m
stream segment; near the Hydrolab@Datasonde, at the upper end of the stream reach, and
at the downstream end. Water was collected with a gloved hand using an acid-cleaned7
low density polyethylene cubitainer from the center of stream flow at each sampling
location. Water samples for analyses were collected from downstream to upstream at
each location five times (July 28, July 3 1, August 1 1-13, August 25, and September 29 October 1, 1997). Water samples were also simultaneously collected three times on July
28, August 11-12, and September 29 - October 1 for explosives analyses using 1-L amber
glass bottles. In all cases, care was taken to avoid disturbing bottom sediments.
Within 4 hours of collection, approximatelyhalf of each water sample for some of the
elemental and nutrient analyses was filtered through a disposable, 0.45-pm, in-line filter
(Geotech High Capacity Groundwater Filtering Capsules, Model GD 045700, Geotech
Environmental Equipment, Inc., Denver, CO). Sub-samples were preserved and analyzed
as described in Table 6. Samples for the analysis of explosives were not filtered. Filtered
samples were preserved and all were shipped under chain-of-custody to the CERC for
determination of elements and explosives. The remaining unfiltered and filtered samples
were retained in a USFWS laboratory at 4 OC pending nutrient analyses and other water
quality parameters (Table 6). Sample collection procedures and laboratory analyses of all
constituents regulated by the State of New Mexico (Title 20 New Mexico Annotated
Code [NMAC] Part 6.1) were conducted in accordance with USEPA-approved methods
for the 1997 water samples.
Chloride (Method 8207), nitrate-nitrogen (Method 8 17l), ammonia-nitrogen (Method
8038), orthophosphate(Method 8048), total phosphorus (Method 8 190) and sulfate
(Method 8051) were analyzed at a USFWS laboratory using colorimetric analyses
(Hacha Model DW2010 Spectrophotometer)and digital titration (Hach Company 1997a,
1997b). The pH and temperature of water was measured using a Hach@One
CombinationpH Electrode (Model 48600), and Hach@One Meter (Model 43800).
Alkalinity was measured by titration with H,SO, to a pH 5.0 endpoint (Method 8203);
hardness, as calcium carbonate, was measured by EDTA titration (Method 8213);
turbidity was determined using a portable Turbidimeter (Model 2 1OOP) by nephelometry
(Method 8 195; Hach Company 1997c); and total suspended solids (TSS) were
determined by photometry (Method 8006).
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Surface Water Toxicity Testing
The surface water toxicity testing methods are described in detail by Chapman and Allert
(1998; Attachment A), and are only summarized here. Toxicity tests on surface water
were performed in the CERC's mobile laboratory using the crustacean, Ceriodaphnia
dubia, as well as larval, fathead minnow. Because of the logistical difficulties in sample
I
collection and testing methods associated with these mountainous sites, the start of the
toxicity test did not occur on the same day the water was collected. Therefore, each day's
water sample 24-hour composite was hkld overnight (after water chemistry
measurements) before use in toxicity testing on the following day.
The C. dubia were reared at the CERC for more than three months prior to the tests.
Culture techniques were those described by the USEPA (1994a). The C. dubia toxicity
test was conducted according to USEPA (1994a), using daily static renewals. The C.
dubia were shipped overnight to the LANL a month prior to the test and were maintained
at the LANL until the test. Fathead minnows were hatched at the CERC, and larvae were
shipped overnight to the LANL one day prior to the tests. Fathead minnow larvae were
reared in well-water (280 mg/L hardness, pH -7.8) and then gradually acclimated to soft
water prior to their arrival at the LANL for testing.
Toxicity tests were performed in 100 percent site water, and a dilution series of 50,25,
and 12.5 percent of the composited surface water mixed with a soft water diluent
prepared according to American Society for Testing and Materials methods (ASTM
1989). The soft water diluent was similar to the basic water chemistry (e.g. pH,
alkalinity, hardness) typical of the soft waters found on the LANL. A 100 percent diluent
control treatment was performed with each test. A positive control dilution series (i.e.,
the reference toxicant) consisting of three concentrations of sodium chloride was also
tested concurrently with each toxicity test. Lastly, a procedural control using well-water
was also performed concurrent with each test. One neonate C. dubia, less than 12 hours
old, was exposed to 20 mL of the composite water sample or the appropriate dilution in
30-mL glass beaker for seven days with 10 replicates of each dilution or control.
Endpoints, recorded daily, were lethality (absence of movement) and reproduction
(number of neonates produced). Temperature in the test beakers was maintained at 20
1"Cby means of a temperature controlled water bath.

*

A mortality event in the surface water toxicity test of the undiluted sample from Valle
Canyon with C.dubia occurred on day three, that affected the survivorship and
reproductive success. A second toxicity test was started on August 15, 1996, to see if the
mortality event w.ould reoccur. This additional test was similar in methods to those
described, except no dilutions of the site waters were tested, and test duration was only
120 hours.
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The larval fathead minnow tests were 96-hour static renewals conducted according to
USEPA (1 993) and ASTM (1989) protocols for acute toxicity testing. The test was
started on August 14, 1996, and fish were less than 72 hours post-hatch at the start of the
test. Test containers were 1 liter (L) beakers containing 0.75 L of composite sample or
appropriate dilution, with 10 fish per container. Four replicates of the 100 percent
concentration of each canyon stream segment and two replicates of each dilution
concentration were tested. Fish were fed brine shrimp (Arternia sp.) nauplii ( I 24 hours
old) twice daily. The endpoints, recorded daily during water renewal, were lethality (i.e.,
the animal does not move with gentle prodding) and moribundity (Le., the animal does
not retain equilibrium or does not swim normally until prodded). Water quality (e.g.,
temperature, DO, pH, conductivity) were measured daily in fathead minnow test
chambers and adequate oxygen levels were maintained in test chambers by continuous,
gentle aeration. Temperature in the chambers was maintained at 20 f 1 'C by controlling
ambient temperature in the mobile lab.
Water Quality Evaluation Methods
Identification of contaminants of concern in surface waters collected for the LANL Water
Quality Assessment was accomplished on a stream segment basis (Le., the two collection
sites on the stream were averaged). The process began with examination of the existing
water quality data for compatibility with approved collection, storage, and analytical
methods. The major evaluation method included a comparison of the concentrations of
chemicals in the water column to the various water quality criteria for the beneficial uses
of surface waters in New Mexico existing at the time of the LANL Water Quality
Assessment (NMWQCC 1995). A database evaluation system was developed for the
LANL Water Quality Assessment by Deitner and Caldwell(2000) to aid in the
comparison of water quality measurements against one or more water quality standards or
criteria. Water quality standards and criteria from the NMWQCC (1995) as well as the
USEPA (1998a) were used. The database system has the capability of computing the
functional relationships of hardness and other factors as they affect the water quality
criteria. When the contamination of field blanks or laboratory blanks was indicated and it
was above or approached the water quality criterion, then the exceedance of that water
quality criterion was either discounted by the amount found in the field blank or was
discarded. The USFWS went beyond this regulatory approach by utilizing toxicity
testing to evaluate the presence of a biological response that may have not been identified
during the screen of the water quality data. Additional emphasis was placed on the
caged-fish bioassays, bioaccumulation in organisms, and health of the macroinvertebrate
community as a measure of water quality.
Sediment and Porewater Collection and Analyses
In 1996 and 1997, the CERC collected sediment and porewater (Le., the interstitial water
found between sediment particles) for chemical analyses and an evaluation of toxicity.
Detailed methods and location of collection sites are reported by Chapman and Allert
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(1998; Attachment A). At least 3 L of porewater was collected from each site, except Los
Alamos Canyon, below the reservoir. Sediments were too coarse to extract porewater at
this site.
In 1996, the CERC collected sediment by compositing grab samples that were analyzed
for a suite of 62 elements, and other chemical and physical parameters (e.g.,total organic
carbon content, texture, and acid volatile sulfides). Sediment porewater was sampled by
the CERC using a method based on Winger and Lasier (1995). Fused-glass aquarium air
stones attached to Teflon@tubes were inserted into depositional areas of the stream bed.
Negative pressure was applied by means of a syringe, and porewater was drawn from the
sediment using the glass air stone as a filter. Porewater was extracted from depositional
areas along the length of the 300-m stream segment studied by the USFWS. Porewater
was then injected into an acid-washed, polyethylene sample bottle. The sample was then
kept on ice or refrigerated until use. Several extractors were used at each site in order to
obtain a sufficient total volume of porewater. Air stones were removed and relocated to a
new depositional area within the same site after drawing approximately 100 mL of
porewater to avoid drawing overlying water through the sediment into the sample. The
100-mL subsamples of porewater fiom each site were filtered (0.45 pm) and acidified
with 1 percent, ultrapure nitric acid and for element analysis. The remainder of the
sample was shipped for toxicity testing.
In 1997, sediment was collected by the CERC from depositional areas along the same
stream segment sampled in 1996. A specially designed plastic (polyvinyl chloride) scoop
was used to collect sediment while introducing a minimum of surface water into the
sample. The sediment was placed in a polyethylene bucket and homogenized, and then
immediately used for on-site, porewater extraction. Porewater was extracted by means of
pressure filtration, using an apparatus similar to that described in Carr and Chapman
(1999, but modified for portability. Pressure was provided by a manual pump. During
porewater extraction, the CERC also collected sediment samples for elemental analysis as
well as for acid volatile sulfides and simultaneously extractable metals. A third sample
was saved for grain size analysis and total organic carbon analysis.
In 1997, sediments were also collected by the USFWS, on two dates from Los Alamos,
Sandia, Valle, and Pajarito Canyons, as two composite samples per stream segment. Two
composite samples were collected during July 30-3 1, 1997, and during September 29 October 1, 1997. One composite sediment sample was prepared fiom sediments collected
at three upstream locations, approximately 30 m apart, starting at the beginning of the
300-m stream segment. The second composite sample was from sediments collected at
three downstream locations, approximately 30 m apart, starting at the opposite, lower end
of the 300-m stream segment. Samples were collected from the top -1 0 cm in
depositional areas using an acid-cleaned, high density polyethylene scoop. Aside from
removal of large organic matter from the samples (e.g., sticks, leaves), sediments were
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not processed further. Scoops of sediment were evenly distributed between sample
containers until each container was full. Sediments were analyzed for texture, total
organic carbon, elemental, PCBs, and explosives. Containers, preservation, and analyses
are presented in Tables 5 and 6.
Grain size for all sediment samples collected and analyzed for texture in 1996 and 1997
were determined by the Bouyoucous Hydrometer Method. Total organic carbon of
sediment was determined in 1997 using a Coulometries@ Carbon Analyzer, Model 5020.
Porewater and sediment collected in 1996, and sediment collected in 1997, were analyzed
by the CERC for 62 elements using a semiquantitativeICP-MS. Mercury and selenium
in sediment were analyzed by the CERC by hydride-generation atomic absorption
spectroscopy. Sediment and porewater samples collected in 1997, by the USFWS, and
also by the CERC, were analyzed by the MRI. The MRI analyzed 15 elements by
ICP/AES, mercury by cold vapor atomic absorption spectrometry, and selenium by
hydride-generationatomic spectroscopy. In 1997, sediment samples were also analyzed
for PCBs and explosives. Further explanation of the methods of analysis, quality
assurance and quality control, and the list of explosives and PCB congeners analyzed
were reported by Chapman and Allert (1998; Attachment A).
Porewater Toxicity Testing
Porewater toxicity tests were performed with C.dubia. Methods used were equivalent to
those used to test surface water, except that porewater was collected as a single pooled
sample fiom each site as opposed to daily collections of surface water. The pooled
sample was shipped to the CERC for toxicity testing, and was centrifuged to remove fine
particles not removed by filtration. Maximum holding time between collection of
porewater from the LANL, and the start of toxicity tests was 4 days in 1996, and 10 days
in 1997. In 1997, the sample from Site 1 (Los Alamos Canyon) was inadvertently
contaminated prior to the test. This sample was then collected again and retested four
weeks later, using a separate but equivalent set of procedural controls as reported by
Chapman and Allert (1998).
Sediment Quality Evaluation Methods
Sediment quality evaluation techniques have been well developed for dredging-related
projects (e.g.,USEPALJSACE 1998). Although the majority of evaluation protocols are
designed for assessing dredged materials for ocean dumping, the procedures have broader
application and were applied to the LANL Water Quality Assessment of sediment
quality. Identification of contaminants of concern in sediment collected fiom the LANL
was accomplished on a stream segment basis (i.e.,several collection sites on the stream
were averaged). The mean concentration of contaminants in the sediments were
compared to background concentrations for canyon sediments on the LANL reported by
Ryti et al. (1998), the LANL’s Screening Action Levels (SALS;LANL 1998a), and to the
mean sediment concentrations found in the reference site (Los Alamos Canyon). Also,
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Sediment Concentrations of Concern were developed using toxic thresholds reported in
the literature (e.g., Anonymous 1977; Long and Morgan 1991; Persaud et al. 1993;
Ingersoll et al. 1996) and averaging them to produce a consensus-based toxicological
threshold as described by MacDonald et al. (2000a). Thus, the Sediment Concentrations
of Concern is a conservative threshold where biological effects would be possible, but
below which adverse population effects would not be expected (Table 7). Similarly,
Sediment Quality Criteria were developed using concentrations where toxicity was
considered probable as reported in the literature (Long and Morgan 1991;Persaud et al.
1993; Ingersoll et al. 1996) and averaging them to produce a consensus-based
toxicological threshold as described by MacDonald et al. (2000a). Sediment Quality
Criteria (SQC) would be the concentration at which biological effects would be likely
(Table 8). Any exceedance indicated a contaminant of potential toxicological concern.
Finally, a weight-of-evidence approach was used to determine which contaminants were
elevated in LANL sediments, by identifLing those mean contaminant concentrations that
exceeded at least 2 out of the 4 background comparisons (Le., to Ryti et al. [1998], the
LANL SALS,the reference site concentrations, or the SQC). Ratios of the mean
sediment concentrations of contaminants in the canyons had to be at least 10 times the
background concentrations reported by Ryti et al. (1998) and the mean reference
sediment concentrations to be considered elevated. Also, porewater toxicity tests were
evaluated for the presence of a biological response that may have not been identified
during this screen of sediment contaminant concentrations.
Quality Assurance and Analytical Quality Control
Sample containers for the collection of water, sediment, invertebrates, and fish, were
purchased and came with a quality assurance certificate (with the exception of the plastic
bags used for invertebrates). A list of sample types collected by the USFWS, the
containers used, the analyses performed, and the reporting limits are presented in Table 5
and Table 6. Abiotic samples (water, sediment, and porewater) collected by the CERC
were similarly quality assured and are documented by Chapman and Allert (1998;
Attachment A).

The USFWS has contracts with several laboratories to provide routine chemical analyses
for contaminants in animal tissues and environmental samples (USFWS 1997). These
laboratories that conducted the chemical analyses of water, porewater, sediment, and
biological tissues for the LANL Water Quality Assessment were responsible for
establishing the precision and accuracy of their analytical procedures. Quality control
procedures included the analysis of blank, replicate, split, and spiked samples as well as
analyses of standard reference materials. Data from such procedures were evaluated and
documented by the laboratory chemists, the CERC, and the Patuxent Analytical Control
Facility prior to submittal to the USFWS and are provided in Attachment A. Quality
assurance procedures included, standard operating procedures, method standardization,
proper collection, preservation, and storage of samples, using appropriate methods and
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equipment, and collection of additional field blanks and duplicate samples, as noted in the
data tables and Attachment A. While there are a few specific concerns regarding the
quality of some water samples and analytes, the overall data quality was certified as
acceptable by the MRI Laboratory Director. Concentrations of the contaminants in
surface waters were not considered to exceed a water quality criterion or standard if the
corresponding field or laboratory blank had unacceptable concentrations of these same
contaminants.
Data Treatment and Statistics
Some environmental data were received in an electronic format. Other data were initially
recorded by hand on printed data forms or notebooks in the field, then transferred to
electronic format as spreadsheets. Printed data sheets and electronic spreadsheets were
then compared to verify accuracy of transfer. Some of the environmental contaminant
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 was used:

WW = (DW) * [ 1 - (sample moisture (percent)/l OO)]

Equation (1)

For statistical purposes and simplicity, all results that were below the analytical
laboratory’s instrument detection limit, were replaced with a value one-half the
instrument’s detection limit prior to further statistical treatment as per USEPA (1998b).
Some data were natural log transformed to normalize the data distribution prior to
parametric statistical tests (Bailey 1981) such as the one-way analysis of variance or
students’ t-test. Nonparametric statistical tests were also employed and are so indicated
in the text. Several descriptive statistics and analyses (e.g., regression, principal
component analyses) were conducted on concentrations of selected contaminants in biota.
Unless otherwise specified, statistical significance refers to the level of p < 0.05. The
software program STATISTICA (Statsoft Inc. 1994) was used for statistical summaries
and testing of data.
PHYSICAL DATACOLLECTION AND HABITAT
EVALUATIONS

Stream Channel Measurements
Cover and habitat types (e.g.,pool, riffle, glide) were determined by the same biologist to
avoid biases in estimation (Roper and Scamecchia 1995). Other habitat measurements
(e.g., depth, width, rate of flow, bank stability, landscape characterizations)were
determined under close supervision of the primary fishery biologist. Several measured
parameters were reach-based measurements, in that they were measured once over the
entire stream reach evaluated. Examples of “reach-based” parameters included gradient,
meander length, and percent pools (see below). Most parameters, however, were
measured at each transect, and in some cases at several intervals across a transect (e.g.,
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flow and depth). Photographs were taken of the streams and measurement activities and
are available for review.
Stream Reach Selection and Transect Setup
Two 100-m reaches were evaluated at the distal ends of the 300-m stream segment
selected in each canyon. The beginning was determined by pacing at random (using two
serial numbers from United States currency) the number of steps upstream of the third set
of in situ cages, or downstream of the seventh set of in situ cages (Figures 8,9, 10, and
11). To determine appropriate transect placement, a flexible tape was extended along the
stream center-point for 100-m. The length of each major stream habitat type (riffle, glide,
or pool) was then identified using the methods of Meehan (199 1;Table 9), measured and
summed. Percentages of riffles, glides, and pools, and pool class (an index of pool
quality, based on pool habitat class described Hickman and Raleigh [ 19821 and Hamilton
and Bergersen [ 19841; in Table lo), which included measurements of maximum pool
depth and percent combined in-stream and bank cover were determined, then calculated
by dividing the total length of each habitat type by the total reach length (100-m). These
100-m reaches were divided into 10 transects for detailed habitat measurements (e.g.,
flow, substrate characteristics, etc.). Transects were preliminarily located at 10-m
intervals, but the final transect locations were determined by adjusting them slightly up or
downstream to include representative percentages of each major habitat type in the stream
reach (Le., if 70 percent of stream was riffle habitat, then 7 out of 10 transects were
adjusted to include riffles). The transect level line was stretched perpendicular to stream
flow, extending across the stream to the bank-full width (defined below). Transect
measurements were then taken independently- one set for bank-full dimensions and
another for wetted width dimensions. Habitat transects on each stream reach were
located using GPS (Table 4).
Bank-full Width
The term bank-full in stream systems is associated with the flow that just fills the channel
to the top of its banks and at a point where the water begins to overflow onto a floodplain
(Rosgen 1996). Bank-full width typically corresponds to the width where the stream
bank gradient levels out or there is evidence of previous flow regimes (e.g., scarification
or discoloration of exposed rocks and bank soils, change in bank structure, change in
bank vegetation, bank erosion). Bank-full width was relatively well defined in these
stream reaches, possibly due to frequent storm events and snowmelt, but the bank-full
channel profile was defined according to sustained water levels rather than over-bank
flood events.
Flow and Discharge
Stream discharge is the volume of water flowing past a cross section in a channel per unit
time (Orth and White 1993). Stream flow was measured using a portable flow meter
(Model 2000, Marsh-McBirney, Inc., Maryland) and a top-setting wading rod (Model
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1276-E, Scientific Instruments, Inc., Wisconsin). Flow was measured at each transect in
5-10 increments (depending on stream width) at approximately 0.6 depth (Platts et al.
1983). Total stream discharge (Q) was then calculated as Q = cross sectional area*flow.
Variables measured and calculated are presented in Table 1 1. Detailed flow
measurements for each stream were only collected during the summer in 1997.
Bank Stability
Bank stability is determined primarily by rooted vegetation cover, rock and rubble
content, and soil type. Description and classification of bank condition and potential for
future erosion (Tables 12 and 13) was determined using Platts et al. (1983). Bank
stability (erosion potential) and bank vegetation cover were determined by visual
estimation. Wetted-channel bank stability was also evaluated based on vegetation cover
and indications of erosion. Additional methods of evaluating channel stability were
described in the Stream Geomorphology and Habitat Stability Section below.
cover
Cover and cover types that could provide shelter for an adult-sized fish, were rated using
estimates provided by Platts et al. (1993; Table 14). Cover included: 1) instream
structures such as boulders, rocks, logs, and vegetation; 2) bank cover in the form of
overhanging or undercut channel; and, 3) overhead cover consisting of overhanging trees
and shrubbery. Cover was estimated visually by considering all cover types falling
within a 1-m width on either side of the habitat transect line. Percent in-stream cover was
visually estimated as submerged and exposed rocks, aquatic vegetation, and submerged
and overhead logs or branches capable of providing shelter for an adult-sized fish.
Percent bank cover was visually estimated as overhanging bank structure, including
overhead and aquatic vegetation, capable of providing shelter for at least an adult trout or
an adult minnow. Percent pool cover was determined the same as cover, but applied to a
length of stream containing a pool.
Substrate Characteristics
Substrate is important to fish spawning, escape cover for fry, invertebrate colonization,
and overall streambed stability. Therefore, measures of substrate characteristics were
incorporated into fish habitat suitability models, invertebrate habitat models, and
geomorphological classifications. Under normal circumstances, descriptions of substrate
will be similar from year to year for cobbles and boulders, which are less likely to move
during high flow regimes. Smaller substrates, however, will move and size distributions
may change in response to high flow regimes.
Using a “pebble count” method described by Lane (1947) and Platts et al. (1993),
substrate size distribution was determined (20 pebbles were measured per transect; 10 in
the wetted width and 10 additional in the bankfull width). Measurements were made at
the same intervals where depths were determined. A piece of bottom substrate (i.e., a
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pebble) was randomly selected, examined and categorized. The degree of pebble
embeddedness, was determined by visual estimation or, in murky water, by touch. The
pebble was then removed, and categorized to size (Table 15) and substrate type (e.g.,rock
versus organic detritus).
Embeddedness is essentially a measure of the coverage of larger substrate material by
fine sediments and was determined using the rating scale developed by Platts et al. (1983;
Table 16). High embeddedness can lead to reduced invertebrate habitat availability and
stability and reduced oxygen concentrations in fish spawning habitat (Le., redds).
Subsequently, substrate data were linked to general habitat type (glide, pool, or rime) to
create new habitat-specific substrate characteristic variables. For instance, the brook trout
Habitat Suitability Index model (see below) required calculation of percentages of
different substrate sizes, average substrate sizes, and percent of fine silts in rime habitats.
Detailed Site and Landscape Characterizations
A number of additional observations of the surrounding landscape were determined in the
field and when possible, confirmed using topographic maps, electronic databases, or other
visual observations. Information recorded included:
color photographs and locations determined by GPS of stream transects and cages,
approximate location of tributaries, their confluences, springs, and NPDES outfalls,
topography, elevation, soil types and local geology,
instream, upstream, or nearby structures, channel modification (clearing, rip-rapping,
widening, deepening, realigning, lining),
evidence of fire, logging, grazing, or agriculture,
major habitat types or land use (e.g.,wetlands, grassland, forest, developed areas),
dominant vegetation classified broadly according to major tree species or families,
deciduous tree species or families, and understory vegetation,
adjacent riparian vegetation (visually estimated using a four category classification
developed by Platts et al. [ 19831) of 0-25 percent, 26-50 percent, 5 1-75 percent, or
76- 100 percent),
recent precipitation (amount, date, and time), air temperature (“C) was observed and
when available, confirmed using the LANL’s meteorological data,
number of days and extent of stream flow was determined through observations, data,
and reports by the LANL, the USDOE, or the Oversight Bureau.
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Habitat Evaluation Methods
Evaluation of general fish and invertebrate habitat suitability was quantitatively assessed
at the study sites using the USFWS’s Habitat Suitability Index (HSI) models for fish
species typically found in the montane streams of New Mexico, and the Rapid
Bioassessment Protocol (RBP) developed by the USEPA (Plafkin et al. 1989; Barbour et
al. 1999, in draft form). Physical habitat and suitability relationships were measured and
determined from extensive field observations, measurements of physical characteristics, a
review of published literature, and consultation with biologists familiar with a particular
species. All measurements necessary for calculation of the HSI models were based on the
assumptions used to generate the HSI indices.

The physical habitat data were also qualitatively interpreted to address site-specific
habitat limitations not quantified by the HSI or RBP models, such as the effects of
stressors such as floods or drought have on long-term fish survivability. Important or
limiting variables for the reach were weighed more heavily when calculating the final
HSI score. This provided a more site-specific assessment of the potential long term fish
habitat capability. Because predictions of habitat suitability for a particular species
assume that only that particular species is present, habitat selection affected by
interspecies competition is not accounted for in the HSI models, and therefore predictions
cannot be made regarding the potential species diversity, distribution, or total fish
biomass. The HSI models also do not indicate standing crop or production of fish, the
effects from short-term perturbations, or account for interactions among different fish
species. Finally, it is important to note that this study’s analysis is essentially a snapshot
in time, like all fluvial habitat studies, and the conclusions only indicated if the habitat
was suitable, and if fish use could have existed during the time that this study was
conducted.
Habitat Suitability Index Models
Numerous examples of habitat quality evaluations can be found in the literature, but few
present a means to quantitatively relate these habitat characteristics to the habitat
requirements of a species of fish. Because “best professional judgement” statements
correlating physical conditions to habitat suitability for a particular fish species are
subjective, the LANL Water Quality Assessment combined qualitative and quantitative
approaches to the habitat data interpretations. The quantitative approaches employed
were based primarily on the USFWS HSI models for fish (Raleigh 1982; Edwards et al.
1983), and the USEPA RBP (Plafkin et al. 1989) for habitat suitability for benthic
macroinvertebrates. Habitat data were also qualitatively interpreted in light of literature
findings to substantiate, and in some cases, address habitat and fish population
relationships that were beyond the scope of the quantitative models, such as flood or
drought effects on fish survivability over the long term. This approach provided a more
site-specific assessment of fishery habitat potential and overall health of the aquatic
habitat present at the LANL. Variables included in a HSI model must satisfy the
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following criteria: 1) the variable is related to the capacity of the habitat to support the
species; 2) there is at least a basic understanding of the relationship of the variable to
habitat; and, 3) the variable is practical to measure within the constraint of the model
application (USFWS 1981).
The HSI models provide quantitative indicators of habitat suitability for individual
species and a consistent means of comparing habitat conditions. The numerical HSI
value for a particular species is derived from an evaluation of the ability of key habitat
components to supply the life requisites of the species evaluated. Habitat characteristics
were determined fi-om extensive field observations and measurements, through a review
of the published literature, and consultations with biologists familiar with a particular
species.
Fish habitat suitability was quantitatively assessed at the study sites using the USFWS
HSI models for fish species typically found in smaller streams in this region of New
Mexico. Based on preliminary reviews of fish species of the Jemez Mountains that are
present in montane streams similar to those on the LANL, two species, the brook trout
(Salvelinusfontinalis) and the longnose dace (Rhinichthyscataractae) were selected for
further study using the HSI approach (Raleigh 1982; Edwards et al. 1983). Several HSI
models were available for other species found elsewhere in New Mexico, but were
dismissed if they were not species expected in montane streams or there were key habitat
parameters that would preclude them, such as water flow and depth. Such species
considered but eliminated were: sucker species, such as the non-native longnose sucker
(Catostomus catostomus), which prefers much deeper water and with higher flows than
would be found on the LANL; and chub species, such as the non-native creek chub
(Semotilus atromaculatus),which prefer much deeper pools, much wider streams, and
warmer water temperatures. Native montane species, such as the Rio Grande chub (Gila
pandora), would have been desirable to evaluate, but there was no HSI model available.
Other fish species were not selected based on their preference for warmer waters, such as
species of cyprinids. Although brook trout are not native to New Mexico (they were
introduced prior to 1900), they occur in the Jemez Mountains (NMDGF 1998), and are a
good representative of trouts that have been studied extensively, and had a developed HSI
model (Raleigh 1982).
All measurements necessary for calculation of the HSIs were based on the assumptions
used to generate the HSI suitability graphs. Habitat assessment techniques developed by
Armour et al. (1983); Hamilton and Bergersen (1984); and Meador et al. (1993) were
relied upon for methods of measurement of variables not included in the HSI models, and
to supplement or clarify HSI assumptions. Some parameters were measured using two
different techniques as a quality assurance measure. For instance, elevation was
determined fi-om USGS topographical maps and cross-checked with field GPS. In a few
instances, when exact measurements were not available (e.g., in the brook trout HSI
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model the average annual base-flow regime) values were estimated based on surrogate
variables, historical data, and best professional judgement. The potential effects of
measurement bias and natural variability on the overall calculated HSI score was also
estimated.
Habitat suitability scores for each HSI parameter were integrated into a comprehensive
index for each life-stage using the following equations.
ThalwegDepth * %InstreamCover * (%Pools * PoolClass) 1/2]1/3

Juvenile =

Fry =

Other =

%InstreamCover * %Pools * PoolClass

Equation (2)
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Equation (6)

The final HSI score is calculated by multiplying together each individual life-stage score
with the additional index "Other," which is a set of life-requisite parameters common to
all life-stages. High HSI scores indicated near optimal habitat conditions for those factors
included in the model. Intermediate scores indicated average habitat conditions, and low
scores indicated poor or unsuitable habitat. A HSI score of zero does not necessarily
mean that the species would not be present, although the probability of that species
occupying that habitat would be low.
The presence of a fish species in an evaluated stream is one way to verify the output of
the generalized species HSI model. If habitat scores determined for locations where fish
are present are relatively high, say above a score of 0.5, this suggests that the model is
applicable to this area, and furthermore, other streams in the area with similar scores
would be expected to contain similarly suitable fish habitat. Brook trout were identified
throughout the reaches examined in upper Los Alamos Canyon (see Results and
Discussion below ). Therefore, brook trout would be expected in stream habitat with
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characteristics (Le., HSI scores) similar to Los Alamos Canyon reference site. Because
longnose dace were not present in any of the streams evaluated, no calibration or
validation of the HSI model was possible. Therefore, we assumed that longnose dace in
this region preferred the same types of habitat of longnose dace from other locations in
the United States from which the HSI indices were derived. Parameters assessed for the
brook trout and longnose dace models are outlined in Figure 12 and Figure 13,
respectively.
Invertebrate Habitat Assessment
The RBP was employed to evaluate the suitability of invertebrate habitat to provide a
further assessment of the ecological integrity of the streams studied (Plafkin et al. 1989;
and Barbour et al. 1999, in draft form). The various habitat parameters were weighted to
emphasize the most biologically significant parameters. The ratings for individual
parameter measurements were totaled and compared to the Los Alamos Canyon stream
segment as a reference site. Higher scores indicated increased habitat quality. A score
that is fully supporting of aquatic organisms would b e 7 5 percent of the reference. A
partially supporting habitat would score >60 percent, and non-supporting habitat would
score <58 percent of the reference. The RE3P habitat parameters were grouped according
to “microscale” habitat, which were those habitat features that have the greatest influence
on benthic macroinvertebrate community structure, and “macroscale” habitat, such as
channel geomorphology (Table 17). Microscale habitat parameters had a scoring range of
0-20, whereas macroscale parameters scored from 0-15, with the exception of certain
tertiary parameters that scored from 0-10. The maximum possible score is 200 and scores
were computed for each stream segment studied.
Habitat Quality Index
The Habitat Quality Index (HQI) was developed by Binns (1 978), for streams in
Wyoming, and because it involves low flow streams, it was considered to be useful in the
evaluation of the LANL streams. The primary factors evaluated in this model of fish
habitat suitability were low flow regime, variable annual flow regime, and warm summer
water temperature. Secondary factors included in the model included water velocity, total
cover, stream wetted width, food abundance and diversity, nitrate concentrations, and
stream bank stability. Binns (1978) derived a multiple regression expression to relate
these parameters to an index of habitat quality. In the Wyoming streams studied, the HQI
score was highly correlated to trout biomass. Although the quantitative relationship
between the HQI score and fish biomass determined by Binns (1 978) would likely be
different for Wyoming streams than for New Mexico streams, the HQI scoring process
was used to compare the reference stream segment in Los Alamos Canyon (that had a
existing population of brook trout) to the other stream segments under study with an
unknown fishery potential (e.g.,Sandia, Valle, and Pajarito Canyons).
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Stream Geomorphology and Habitat Stability
Stream channel geomorphological classification followed the hierarchical system
developed by Rosgen (1994, 1996), which is based on the premise that dynamicallystable stream channels have a morphology that provides for the appropriate distribution of
flow energy, and thus maintain a morphologically stable stream channel (Figure 14).
Habitat characteristics important for dissipating flow energy included channel sinuosity,
bed substrate type, and vegetative stability of the stream banks and surrounding riparian
zones (Rosgen 1996). This geomorphological assessment was included to evaluate if the
habitat conditions measured at the time of this study would remain relatively constant
over time, as well as provide baseline information in the event that stream channels are
modified in the future.

The Rosgen (1996) geomorphological classification did not assess the quality of the
habitat or the ability of the habitat to support a particular species or beneficial use.
However, many of the parameters used to determine geomorphologic stability are also
used in the HSI models, or are found in literature discussing fish-habitat associations, and
provided some insight into watershed scale influences on the stream segments studied.
By relating the geomorphological characteristics of the stream segment studied on the
LANL to those geomorphological characteristics observed in other stable, unaltered
montane streams of the same type, conclusions were drawn regarding the stability of the
LANL stream channels.
The Rosgen (1996; Figure 15) classification levels, Level I and Level 11, were used to
classifL stream channel stability. Entrenchment, slope, and sinuosity are considered
Level I characteristics,while bankfbll depth and bed substrate type are considered Level
I1 characteristics. These Level I and I1 characteristics helped define the current stability
of a stream and help point appropriate management actions to improve a stream’s
stability, and thus, its habitat stability. Habitat stability was based on a Level I1
geomorphological survey developed by Rosgen (1 996). Additional Level 111parameters
(Figure 16) were evaluated and used to generate a “Pfankuch Rating.” By comparing the
Pfankuch Rating to the stream channel classification, a habitat stability score of
“GOOD,” “FAIR,” or “POOR’ was determined. A GOOD score suggested that the
stream channel is stable compared to other unaltered streams of the same type.
Therefore, channel geomorphology, and thus general aquatic habitat characteristics,
would likely also remain in equilibrium fiom year to year. A POOR score suggested the
channel has changed over time, perhaps following a severe flood.
Developing A Water Quality Index
Karr and Dudley (198 1) defined biological integrity as “the ability of an aquatic
ecosystem to support and maintain a balanced, integrated, adaptive community of
organisms having a species composition, diversity, and functional organization
comparable to that of the natural habitats of a region.” This definition and the underlying
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ecological theory provided the basis for the development of biological criteria in the
United States as well as the direct incorporation of biological integrity as a goal into the
Clean Water Act. Biological integrity can be represented by indices which integrate the
interaction of the environment with specific populations and communities. Subsequently,
numerous researchers have demonstrated that the use of an index of biological integrity
as an effective tool to assess the cumulative response of the aquatic community to the
total environment. These and other multimetric indices have been recommended to
strengthen data interpretation and reduce error in judgement based on isolated indices and
measures. Therefore, the LANL Water Quality Assessment similarly combined the
ecological attributes of each stream (the biological, chemical, and physical characteristics
measured) into a Water Quality Index (WQI) for an overall assessment of the condition of
each stream as recommended by Karr and Chu (1997).
The biological, chemical, and physical characteristics measured in each stream segment
were compared (as a ratio) to those of the reference site and to applicable criteria in order
to develop separate metric indices of biological, chemical, and physical quality. Each
metric was then given a rating score on an ordinal scale (Le., 5,3, 1) to normalize the
various metrics on a common scale (Table 18). These indices of biological, chemical,
and physical quality scores were then summed on a site-specific basis so that sites could
be compared with each other based on the ranking of data relative to the reference site.
The extent to which the indices of biological, chemical, and physical quality deviated
from the reference site was considered indicative of the degree of aquatic life impairment
at a specific canyon stream segment studied (Table 18). The strength of the WQI is the
ability to provide a direct measure of the health of these streams, as well as to detect and
quantify chemical and physical impacts. The links between the biological integrity and
health of a stream, and the chemical or physical agents or impacts is not definitive, but is
useful in identifying the relative sources of the impairment.
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RESULTS AND DISCUSSION
RESULTS OF THE BIOLOGICAL
INVENTOWES

Aquatic Life and Wildlife Observed and Expected Regionally
Qualitative observations during this study, including actual sightings, and signs such as
tracks, nesting areas, and scat, indicated use of these streams by a variety of organisms,
including various bird species (raptors, migratory birds), amphibians (salamanders, frogs
[observed in Sandia Canyon only]), and mammals (elk, squirrels, racoon). A list of
common and scientific names of wildlife discussed in this report is provided in Table 2.
Invertebrate surveys in the four canyons examined concurrently in these stream segments
identified over 117 different taxa (Cross 1996a; Ford-Schmid 1999). Studies by the
LANL have also identified elk, mule deer, coyote, red fox, porcupine, mountain lion, and
bobcat in the LANL area. Twenty-nine small mammal, 200 bird (1 12 breeding in area), 8
reptile, 13 snail, and 25 terrestrial arthropod species have also been identified on the
LANL, many of which use the canyon environments at some time for food, water,
reproduction, and shelter. Many of these species are permanent residents within the
LANL environment. For example, Biggs et al. (1 997a) found that radio collared elk
captured on the LANL grounds remained at the LANL year-round. Cross (1995b), in an
examination of invertebrate colonization associated with NPDES outfalls, incidentally
observed extensive use of several of these outfalls by elk (browsing, bedding, presumably
drinking), some use by coyote, and occasional observations of snails, clams, and
amphibians. Of the 3 10 vertebrate species of the Jemez Mountains, 7 percent are fully
aquatic, 13 percent are semi-aquatic, and the majority (63 percent) depend on wetlands or
riparian habitat to complete their life cycles (Table 2).

Adaptations to the semi arid conditions on the Pajarito Plateau by wildlife vary and are
generally functional or behavioral. Some aquatic invertebrates reported by Cross (1997)
have dessication-resistant eggs, or can survive periods of dormancy and dessication.
Amphibians take advantage of temporary waters (Foxx et al. 1999) or have fast-growing
larval stages, burrow, or estivate during hot days. Most animals likely find ways to
minimize water loss (e.g, through microclimate selection as indicated by 63 percent of the
vertebrate species being associated with cool and moist riparian habitats) or find water to
drink. Birds and other animals of arid ecosystems and woodlands have been documented
drinking and bathing from temporary waters, springs, and other wetlands (Smyth and
Coulombe 1971;Williams and Koenig 1980; Gubanich and Panik 1987; Brooks 1989).
Many of the bird species that were documented drinking water were reported on the
LANL (Travis 1992; Hinojosa 1997). Over 60 species of vertebrate wildlife were
documented by Brooks (1989), Foxx and Blea-Edeskuty (1999, and Haarmann (1995) as
using artificial water bodies formed by waste discharges by the LANL for food, shelter,
and drinking. Animals have been found to make repeated, and long-duration visits (e.g.
raccoons remained near a lagoon for over 20 hours) to artificial water bodies on the
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LANL, even when areas were partially fenced, or when only contaminated water was
available (Brooks 1989; Hansen et al. 1999).
To illustrate the dependency by animals on LANL water bodies, two vertebrate groups
and an avian species were selected for further discussion; amphibians, montane fish, and
the American dipper, which could be considered a sentinel species for the health of these
canyon streams. Amphibians of the Pajarito Plateau represent a guild of aquatic life
important to ecosystem function and the biological diversity of the Jemez Mountains.
Whether perennial, interrupted, intermittent, or ephemeral in nature, clean water in
streams, ponds, reservoirs, or wetlands are critical for a large number of amphibians.
Amphibians uniquely link aquatic and terrestrial environments. Even if temporary waters
may seem insignificant, these surface waters are primary breeding sites and nursery
habitats for spadefoot toad, green toad, red-spotted toad, woodhouse toad, canyon
treefrog, leopard frog, and juvenile tiger salamander on the Pajarito Plateau. Hammerson
(1999) reported that the red-spotted toad and canyon treefrog only breed in pools along
intermittent streams, in ponds formed from rain fall, snow melt, or in springs. Many
species, such as toads, frogs, salamanders, reptiles, and even migratory birds, have altered
their lifestyles and behavior to take advantage of temporary pools for resting, breeding,
and feeding (Mares 1999). The immature stages of many amphibians and invertebrates
are entirely aquatic; for example, tiger salamanders develop gills and remain in water
bodies as long as two years. Ponds, streams, and wetlands of even a temporary nature are
important resources to the wildlife of this semi-arid region.
According to Calamusso and Rime (1999), there are at least three native fish of the
Jemez Mountains: the Rio Grande cutthroat trout, the Rio Grande sucker, and the Rio
Grande chub. The Rio Grande cutthroat trout is a sport fish, the state fish of New
Mexico, and one of the most striking and colorful of the trouts (NMDGF 1998). The
Pajarito Plateau is in the known historic range of the native Rio Grande cutthroat trout.
The trout likely occurred in “all waters capable of supporting trout in the Rio Grande
drainage,” including small, isolated, headwater streams in the Rio Grande basin (Sublette
et al. 1990; Stumpff and Cooper 1996). Most cutthroat trout streams identified by
Cowley (1993) are those above the 150-day, frost-free isoline, which included the upper
portions of streams on the Pajarito Plateau.
Whether cutthroat trout inhabited any of the intermittent streams of the Pajarito Plateau is
unknown, as there are few fossil records. The current occurrence of the ridged-beak
peaclam in Frijoles, Pajarito, Water, and Los Alamos Canyons (Cross 1996b) suggests
some historic connection to a larger body of water in the past, although passive dispersal
of the pea clam is also possible. Goff et al. (1996) reported that the Rio Grande was once
dammed by the Tshirege Member during the late Pleistocene Epoch, forming a 72 km
lake that was 54 m above the rim of White Rock Canyon and at times reached as far
upstream as Espaiiola, New Mexico. However, clearly these canyons are dynamic
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geomorphic systems and it would be difficult to ascertain the historic fish distribution
without additional fossil records.
Currently, Cutthroat trout populations and their distribution have been severely reduced
(Stumpff and Cooper 1996). Some cutthroat trout streams have had as few as 50 adult
trout in them (NMDGF 1973), and cutthroat trout populations have recently been
decimated by the effects of fire, flood, drought, and habitat degradation (Propst et al.
1992; Stumpff and Cooper 1996). As trout streams have diminished, so has the range of
the cutthroat trout in New Mexico; although steps are being taken to conserve the fish
(Cowley 1993). The Rio Grande cutthroat trout prefers waters that are clean, clear, and
cold, and have sufficient cover, pools, and food to support their needs (Sublette et al.
1990). There is an active program to reintroduce the trout to streams in its historic range
that provide suitable habitat, are isolated, and contain no other trout (Cowley 1993).
Birds common to forests and woodlands compose the basic breeding avifauna of the
LANL (Travis 1992). However, one bird species is particularly well-adapted to the
intermittent streams found on the LANL. The American dipper, or water ouzel, is a
robin-sized bird that can swim and dive using its wings and feet, and even walk under
water (Kingerly 1996). Dippers are not easily confused with any other bird species and
are identified by their color, size, and distinctive traits such as incessant dipping, a
blinking white eyelid, and behavior near streams (Kingerly 1996). During this study,
dippers were observed using the stream segments studied in Los Alamos, Sandia, and
Pajarito Canyons. Similar to trout, dippers are inseparable from fast-flowing, clear
montane streams, with cascades, riffles, waterfalls, and are dependent on the streams’
invertebrates for food (Kingerly 1996). Because of this dependency, a dipper’s health is
susceptible to dietary contamination from metals, radionuclides, and organic chemicals
that contaminate montane streams (Kingerly 1996, Strom 2000). For example, Strom
(2000) found that sediments contaminated with lead from upstream mining activities was
correlated with concentrations of lead in the dipper’s tissues, such that the lead had
adversely altered the dipper’s physiology. The dipper is an example of an avian species
that feeds high in the food web and the adults have high site fidelity (they typically do not
migrate from a watershed). Thus, the dipper reflects the water quality and the health of a
canyon stream environment. Measures of their productivity and any adverse effects
posed by contamination should be considered as part of the evaluation of the risks to
aquatic wildlife of the LANL.
Fish Surveys
While many aquatic organisms inhabit and use the LANL waters, electrofishing surveys
did not locate fish in the Sandia, Pajarito, or Valle Canyon stream segments studied. In
Los Alamos Canyon, brook trout were found throughout the segment studied, and
occasionally rainbow trout were found in the lower reach nearest the Los Alamos
Reservoir. Fish in Los Alamos Canyon were observed routinely and identified in
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October 1997, and found under ice, during low-flow conditions in December 1998.
Although rainbow trout have been routinely stocked in the Los Alamos Reservoir by the
NMDGF (Sloane 1998), this species probably does not permanently reside in this stream
segment. Brook trout prefer smaller, cooler waters than rainbow trout (NMDGF 1998)
and rainbow trout tend to compete with and exclude brook trout fkom their territory
(Raleigh 1982; Clark and Rose 1997). Even brook trout spawned in a lake will move into
and overwinter in small (<2 m) tributary streams, suggesting stream residence provides
some fitness advantage for this species (Curry et al. 1997). Rainbow trout were found
only in the lowermost portions of the stream segment closest to the Los Alamos
Reservoir, whereas brook trout were found throughout the stream segment sampled. As
brook trout are no longer being stocked in this stream, reproductive-capable individuals
were found, and the habitat was suitable, it is likely that Los Alamos Canyon supports a
sustainable coldwater fishery of brook trout.
Mean sizes of brook trout sampled in Los Alamos Canyon were (Figure 17 and Figure
18) 95 and 124 mm (ranged from 71-195 mm) in October 1997, versus 119 and 123 mm
(ranged from 84-207 mm) during December 1998. Sublette et al. (1990) reported that the
minimum size of brook trout at sexual maturity was about 95 mm for males, and 100 mm
for females, so fish in Los Alamos Canyon were capable of reproducing. In 1997, the
mean weight of fish captured in the lower portion of the reach was significantly greater (ttest, p=0.03) than of fish in the upper portion of the reach. There was no significant
difference in the winter 1998 sampling. No consistent trends in weight or length were
noted between 1997 and 1998.
Fish captured while electrofishing in Los Alamos Canyon in October 1997 were clearly
associated with areas of higher than average bank cover compared to that found during
the habitat measurements taken in August 1997, and seemed to prefer pool habitats,
particularly in the colder months (Figures 19 and 20). Average bank cover does not vary
with moderate fluctuations in stream flows, so comparisons between the cover measured
in August with those measured in October were considered valid. Evaluation of cover in
December 1998 was complicated because most stream reaches electroshocked had at least
some ice cover, and winter weather reduced the extent of bank vegetation as cover.
Percent of pools, however, may vary with discharge. Fish captured in December 1998
did seem to be highly associated with pool habitat. During the cold, low-flow, winter
months, it is likely that water depth is an important factor for fish survival, rather than
cover, so a preference for pools would not be unexpected. Overall, in both October 1997
and December 1998, it appeared that fish were selecting relatively deeper waters, such as
pools.
Caged-Fish Bioassays
A series of intense rainstorms occurred during the caged-fish bioassays (Figure 2 1).
Acute mortality (96-hour exposure) was observed in Los Alamos Canyon (20 percent)
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and Sandia Canyon (38 percent; Figure 22). However, the high flow regime due to
localized rainstorms was most likely responsible for this observed mortality. Fish were
crushed by the in-cage rock or were crushed in between the cage pipe-frame and the
netting. Some fish also likely escaped when the netting was ripped or separated from the
pipe-frame, and occasionally, fish remaining in cages were killed when the cages
themselves remained in dry areas after a flood. When mortality was accounted for by
crushing or escape, no significant acute mortality was observed in the canyons studied
(Figure 22). The 90 percent to 100 percent survival in one third of the cages in each
stream segment also suggested that mortality was not likely due to acutely toxic
substances in water. While in cages, fish were not allowed to seek refugia from high
flows that they would in the wild. Therefore, the mortality experienced by the fish during
high flows was considered an artifact of their caged condition, and not necessarily what
would have happened to wild fish exposed to high flows.
Chronic mortality (two months exposure) was observed in Sandia Canyon and Pajarito
Canyon (Figure 23). Again, high flows due to localized rainstorms were likely
responsible for the observed mortality. Cages frequently had large amounts of sediment
deposited in them, were thrown from the stream, were ripped, or broken. Also, the
USFWS received a report of vandalism that occurred to cages in Sandia Canyon, where
fish were removed and allegedly sold as bait. Because the cages were checked
infrequently during the two month chronic bioassays, it was more difficult to determine a
cause of death. For instance, dead fish buried in sediment at the bottom of the cage may
have been trapped in the sediment during high flows, or may have died from other causes
and then were buried by sediment. Therefore, the corrected percent survival only
accounted for fish that were obviously killed by crushing or when the cages were thrown
from the stream, when fish were missing due to ripped netting, or vandalism (Figure 23).
No significant chronic mortality was observed in any of the canyon stream segments
studied in 1997, when mortality due to crushing, vandalism, or escape was accounted for.
In summary, although exposed to harsh conditions, at least 15 percent of the caged-fish
survived long-term exposure to these stream segments. In Valle Canyon and Los Alamos
Canyon, mean survival was as high as 70 percent, with 100 percent survival in some
cages.
Due to the high variability associated with fish length and weight measurements, no
statistically significant weight gains over time or differences in average fish weight
among canyon stream segments or cages were identified. General trends, however,
indicated that fish gained weight in Los Alamos, Sandia, and Pajarito Canyons (Figure
24). Fish in Valle Canyon appeared to lose weight during the first month, and then
gained weight in the second month (Figure 25). Valle Canyon fish only experienced
about 10 percent flood-associated mortality on average. While physiological stress
associated with contaminant exposure can result in weight loss and reduced weight gain
in fish, other factors, such as food availability and water temperature could also confound
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results. Nonetheless, the observed weight loss in Valle Canyon fish occurred in 8 out of
9 cages, suggesting that there may be an adverse physiological response to conditions in
Valle Canyon that should be investigated further.
Benthic Macroinvertebrate Surveys
Ford-Schmid (1999) reported the results of the benthic macroinvertebrate community
surveys in the 4 canyon stream segments studied (Appendix 111). Taxonomic
composition, biological condition, indices of diversity, and other assessments of the
benthic macroinvertebrate community in these four canyon stream segments are
presented in Table 19. Standing crop density was high at all sites and the number of taxa
ranged from 10 in Sandia Canyon (Site 7.64) to 41 at the reference site (LA 13.0) in Los
Alamos Canyon. This was within the range of anticipated taxa for turbulent streams in
New Mexico (Cole et al. 1996).

One hundred and seventeen taxa were collected from these 4 canyon streams including 33
Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera (caddisflies) taxa (Le.,
EPT taxa), and 29 Chironomid taxa. The EPT taxa thrive in coldwater with reliable
oxygen and a mix of cobble and gravel substrate (Cole et al. 1996). In these 4 canyon
streams, Ford-Schmid (1 999) found over 50 percent of the total number of unique taxa
(-230) reported by Cross (1997) found in streams on the Pajarito Plateau. Eight of the
species found by Ford Schmid (1999), were identified by the Idaho DEQ (1996) as
preferring coldwater, and these were found only in Los Alamos and Pajarito Canyons. A
similar analysis of the invertebrate taxa reported by Cross (1 996b; 1997) found 14 species
preferring coldwater, and these were found mostly in Frijoles Canyon (1 0), and Guaje
Canyon (8), but also in Los Alamos (4), Pajarito Canyon (2), Sandia Canyon (2) and
Chaquehui Canyon. The majority of the invertebrate taxa preferring coldwater were
caddisflies of the Families Limnephilidae and Philopotamidae of the Order Trichoptera.
Interestingly, no heptageniids (a family of mayflies) were found in any canyon stream
segment except Los Alamos Canyon.
Heptageniid mayflies were considered by Clements (1994) and Clements et al. (1999) to
be sensitive to heavy metals in coldwater streams of the Southern Rocky Mountains.
Nelson and Roline (1993) suggested that the absence of heptageniid mayflies can be used
as a biological criterion to indicate the presence of heavy metal contamination. In this
study, heptageniid mayflies were absent from canyons where the presence of excess Al,
Fe, Ba, Cr, or Mo was found in sediments or in water from Sandia, Valle, and Pajarito
Canyons (below). However, heptageniids were found in Los Alamos Canyon that also
had elevated aluminum in water.
Garn and Jacobi (1 996) suggested that low invertebrate density may be indicative of
pollution or habitat degradation in their studies. Plafkin et al. (1 989) also suggested that
low invertebrate taxa richness was indicative of poor water quality. In this study, Ford50
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Schmid (1999) found low invertebrate density and low taxa richness in Sandia Canyon.
Combined invertebrate community scoring metrics indicated that the overall biological
condition of the benthic macroinvertebrate community was slightly impaired in Valle
Canyon and Pajarito Canyon, and moderately impaired in Sandia Canyon compared with
the reference site (Table 19). However, the impairment of the benthic macroinvertebrate
community at Sandia Canyon could be due to a number of factors, such as the elevated
nitrates and salts found in the water, the eroded stream channel and sedimentation, or the
reproductive toxicity demonstrated in the sediment porewater. All of these factors could
have impaired the benthic macroinvertebrate community, and these conditions were not
found at the other sites.
RESULTS OF THE ENVIRONMENTAL
SAMPLING AND TOXICITY
TESTS

Existing Water and Sediment Data
Extensive surface water quality monitoring data collected by the LANL (e.g. USDOE
1996; USDOE 1999) and the NMED (Ford-Schmid 1996; Dale 1998) were collected for
other purposes (e.g.,compliance with Resource Conservation and Recovery Act
regulations, research), and as such, did not satisfy the collection, storage, and analytical
requirements of USEPA-approved methods for surface water. Few of the thousands of
water quality monitoring data collected by the LANL or the NMED could be included
and therefore, unfortunately, were not evaluated during this LANL Water Quality
Assessment. The NMED reviewed all water quality data submitted for the LANL Water
Quality Assessment and found only the LANL data for a biological oxygen demand and
several constituents in unfiltered water could be incorporated into this LANL Water
Quality Assessment. Since mostly dissolved constituents in water have applicable water
quality standards, and total suspended solids data were not available to convert total
measurements into dissolved concentrations, these data were not incorporated into the
LANL Water Quality Assessment. Water quality data collected in 1997 by the USFWS,
met the collection, storage, and analytical requirements of the USEPA-approved methods,
and were evaluated against the water quality standards (NMWQCC 1995) applicable at
the time of the study.

A summary of the LANL (1998b) element concentrations in sediment mostly collected at
the property line were provided for use in the LANL Water Quality Assessment (Table
20). The maximum concentration reported in the canyon watershed was compared with
the Sediment Quality Criteria where biological effects would be considered likely.
Generally, the maximum concentrations of arsenic and selenium were elevated in Los
Alamos Canyon, and silver was elevated in Los Alamos and Sandia Canyon. Mercury
concentrations were above the Sediment Quality Criterion in each canyon, but the
maximum concentration reported in Los Alamos Canyon was one thousand times higher
than the concentrations expected to protect aquatic life from adverse effects, suggesting
mercury contamination in the canyon.
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Water Column Monitoring
The Hydrolab@Datasonde water quality monitoring devices made over 7,000
measurements of temperature in degrees Celsius ("C), DO in parts per million (mg/L),
conductivity in millisiemens per cm (mS/cm) at 25 "C, and hydrogen ion concentrations
(pH) in standard units. Occasionally an entire unit or a probe would fail to record data,
due to low battery power, insufficient memory, or when removed from the stream by
flood (mostly in late December 1996, mid February 1997, and April 1997). Additionally,
the devices could not measure conductivity above 2 mS/cm and temperature below
freezing (0 "C), although temperatures below freezing in montane streams would be
expected (Hynes 1970).
The daily, quarterly (every four hours), temperature, DO, conductivity, and pH data are
presented in Figures 26 through 41. The average temperature (and range) in Los Alamos
Canyon was 6.6 "C (<O to 16.7 "C); 9.4 "C (<O to 23.0 "C) in Sandia Canyon; 8.1 "C (<O
to 22.6 "C) in Valle Canyon; and 6.9 "C (<O to 17.8 "C) in Pajarito Canyon. The average
DO (and range) in Los Alamos Canyon was 9.6 mg/L (5.2 to 13.3 mg/L); 8.6 mg/L (4.3
to 17.6 mg/L) in Sandia Canyon; 8.4 mg/L (5.4 to 15.4 mg/L) in Valle Canyon; and 9.3
mg/L (5.7 to 13.0 mg/L) in Pajarito Canyon. The average conductivity (and range) in
Los Alamos Canyon was 0.09 mS/cm (0.01 to 0.14 mS/cm); 0.77 mS/cm (0.12 to >2
mS/cm) in Sandia Canyon; 0.2 1 mS/cm (0.07 to 0.27 mS/cm) in Valle Canyon; and 0.13
mS/cm (0.04 to 0.35 mS/cm) in Pajarito Canyon. The average pH (and range) in Los
Alamos Canyon was 7.56 (6.98 to 7.86); 7.89 (7.1 1 to 8.70) in Sandia Canyon; 7.56 (6.89
to 9.27) in Valle Canyon; and 7.66 (6.79 to 7.99) in Pajarito Canyon.
The NMWQCC (1995) identified the standards applicable to a high quality coldwater
fishery for DO, temperature, pH and conductivity as:
Dissolved oxygen shall not be less than 6.0 mg/l, temperature shall not
exceed 20 C (68 F), pH shall be within the range of 6.6 to 8.8, and
conductivity (at 25 C) shall not exceed a limit varying between 0.3 mS/cm
and 1.5 mS/cm depending on the natural background in particular stream
reaches (the intent of this standard is to prevent excessive increases in
dissolved solids which would result in changes in stream community
structure).
The NMWQCC (1995) identified the standards applicable to a coldwater fishery for DO,
temperature, and pH as:
Dissolved oxygen shall not be less than 6.0 mg/l, temperature shall not
exceed 20 C (68 F), and pH shall be within the range of 6.6 to 8.8.
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The NMWQCC (1995) identified the standards applicable to a marginal coldwater fishery
for DO, temperature, and pH as:
Dissolved oxygen shall not be less than 6 mg/l, on a case by case basis
maximum temperatures may exceed 25 C, and the pH may range from 6.6
to 9.0.
The NMWQCC (1995) identified the standards applicable to a warmwater fishery for
DO, temperature, and pH as:
Dissolved oxygen shall not be less than 5 mg/l, temperature shall not
exceed 32.2 C (90 F), and pH shall be within the range of 6.5 to 9.0.
All measurements of temperature, DO, pH, and conductivity in these canyon stream
segments were compared with these standards. Yearly average stream temperatures were
low (<9 "C) in Los Alamos, Pajarito, and Valle Canyons. Average temperature in Sandia
Canyon was elevated compared to the other canyons mostly due to the majority of flow
being comprised of eMuent discharges, and parking lot runoff from the upper watershed.
Temperatures were elevated in Valle Canyon compared with other canyons most likely
due to its shallow depth. Stream segments studied in Sandia and Valle Canyons exceeded
the high temperature criteria for both a high quality coldwater fishery and coldwater
fishery in summer 1997. Temperatures in no canyon stream segment rose above 24 "C,
which was the short-term maxima temperatures necessary for survival of juvenile and
adult brook trout (and other trout and salmon) during summer (Brungs and Jones 1977).
Lee and Rinne (1980) found that cutthroat trout as well as introduced species of trout in
the southwest United States could survive in waters up to 27 "C. Temperatures in the
stream segments of Sandia and Valle Canyons did not exceed the standards for a marginal
coldwater fishery at any time.
Average annual DO concentrations (>8 mg/L) and pH (4)
were similar among stream
segments studied. Minimum DO concentrations ranged from 4.3 mg/L in Sandia Canyon
to 5.7 mg/L in Pajarito Canyon. All of the stream segments occasionally fell below the
minimum DO standards for both the high quality coldwater fishery and the coldwater
fishery. The Los Alamos Canyon stream segment dropped to 5.6 mg/L for 3 hours on
August 22,1997, and for 2 hours on August 23,1997. The Pajarito Canyon stream
segment dropped below 6.0 mg/L for 1 hour in June 1997. The Valle Canyon stream
segment dropped below 6.0 mg/L once in May, June, and August 1997, and six times in
July 1997. The Sandia Canyon stream segment dropped below 6.0 mg/L repeatedly from
May through September 1997, with these <6.0 mg/L DO concentrations lasting for days
at a time. Additionally, for 3 days in June and 3 days in July, measured DO
concentrations dropped below 5 mg/L for several hours each day. The DO followed a
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diurnal pattern in all streams being greatest in late afternoon and lowest in the early
morning, as well as less diurnal fluctuation in the winter months compared with summer
months were lower. These fluctuations suggested these streams were photosynthetically
active and productive (Cole 1983).
Only the Valle Canyon stream segment had a pH above 9.0, the maximum range for all
categories of a fishery. After nine months of monitoring, the pH increased greatly from
mid to late afternoon during the week of October 13 to October 19, 1997, and after that,
the pH fell and remained near its average pH (7.6). At the time of the measurement, a
material disposal area (MDA-P) was being excavated to remove the hazardous and solid
waste. It was undeterminable whether the elevated pH was associated with runoff events
or with diurnal fluctuations possibly associated by plant productivity.
Conductivity was generally low (<0.3 mS/cm) in all stream segments except Sandia
Canyon, which had significantly higher conductivity (at times greater than 2 mS/cm) due
to effluent discharges. Elevated chlorides, carbonates, and cations likely contributed to
the high conductivity (Hynes 1970). Only the stream segment in Sandia Canyon had
conductivity greater than the high quality coldwater fishery conductivity standards.
Analytical Results
Many elements were initially analyzed (in 1996) using a semi-quantitative method
(ICPWS), and some elements had an insufficient rate of detection to conduct statistical
analyses or a determination of trends. The analyses of those elements that were not
evaluated further are: Ag, Au, Ca, Ce, Co, Cs, Dy, Er, Eu, Ga, Gd, Ge, Hf, Ho, In, K, La,
Li, Lu, Na, Nb,Nd, Os, Pb, Pd, Pr, Pt, Rb, Re, Ru, Sb, Sc, Sm, Sn, Ta, Tb,Te, Th, Ti, T1,
Tm, U, W, Y, Yb, and Zr (see Table 5 for chemical symbols and names). The analytical
results for moisture content, Al, As, Ba, B, Cd, Cr, Cu, Fe, Pb, Mg, Mn, Hg, Mo, Se,
stable Sr, V, and Zn found in water, porewater, sediment, and tissues are presented in
Figures 42 through 60 and raw data are presented in Appendix IV.
Water Chemistry
The water chemistry of the Los Alamos, Pajarito, and Valle Canyon stream segments is
typical of montane streams. Generally, they are dilute, soft waters (hardness <60 mg/L
CaCO, ,alkalinity <200 m a CaCO,, C1- <20 mg/L) with low nutrients (e.g.,nitrate as
nitrogen <0.2 m a , and orthophosphate < O S m a ) and salts (Table 21). Waters in
Sandia Canyon were atypical for this region, however. Its water had much higher
concentrations of salts, nutrients, and other constituents (Figures 61 through 64). This
was because the source water was composed primarily of effluent fiom LANL operations
(USDOE 2001). Similar trends and values were reported for these canyon stream
segments by Chapman and Allert (1998; Attachment A), by Dale (1998), and by LANL
(1996a).
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Nutrients in Sandia Canyon were elevated and as much as 10 times the concentrations
found in Los Alamos, Pajarito, and Valle Canyons (Figure 61). However, nitrate
concentrations in Sandia Canyon were not found in this study to exceed 10 mg/L (a water
quality standard designed to protect domestic water and human health). However,
Heikoop et al. (2001) found nitrate concentrations as high as 30 mg/L in Sandia Canyon.
Phosphate concentrations were elevated (>5 mg/L) in Sandia Canyon, which could
accelerate algal growth, increase biological oxygen demand, and affect the aquatic
community trophic dynamics and community structure. Using annual average
temperature and pH, Sandia Canyon (and the other sites studied) did not contain
ammonia concentrations greater than the water quality standards for a coldwater fishery
(NMWQCC 1995). Also, no dominance of nuisance species in response to excess
nutrients was observed in the stream segments studied.
Pajarito Canyon stream waters were observed to be a milky white color and the measured
turbidity was also quite elevated (Figure 64). Freeman and Everhart (1971) reported a
white iridescent cast to water of pH 8 containing 5.2 mg/L aluminum. The white
suspension may have been aluminum colloids of natural origin (see below). The water
quality standards (NMWQCC 1995) identifl that “turbidity attributable to other than
natural causes shall not reduce light transmission to the point that the normal growth,
hnction, or reproduction of aquatic life is impaired or that will cause substantial visible
contrast with the natural appearance of the water.” The NMWQCC (1995) also reported
a numeric standard for turbidity of 10 nephelometric turbidity units (NTU) in streams that
are designated coldwater fisheries. All canyon stream segments exceeded the 10 NTU
turbidity standard at least once during the study. Except in Pajarito Canyon, the elevated
turbidity was associated with an increase of total suspended solids, which were found to
increase after precipitation events in the watershed.
Descriptive statistics of elements dissolved in water are presented with water quality
standards in Table 22, and the range of concentrations are also presented in Figures 43
through 60. Several field-collected water blanks fiom the 1997 sampling contained some
chromium (9.2,3.4, and 5.6 pg/L) and nickel contamination (15.1 and 7.6 pg/L). The
MRI Laboratory blanks also had detectable aluminum (50.8 pg/L), cadmium (2.8 andl.8
pg/L), chromium (7.0 p a ) , and vanadium (5.6 pg/L), which suggested that
contamination of field blank water samples may have been at the laboratory, rather than
fiom the field. The excess cadmium found in the surface water samples was greater than
the water standards for a coldwater fishery. Because this cadmium was attributable to
contamination of the blanks, cadmium was not viewed as exceeding the coldwater fishery
standards. In Table 22, copper in water fiom Sandia Canyon appears to exceed the
copper standard protective of a fishery. However, the copper standard was presented
using a default hardness value (50 mg/L as CaCO,), whereas during the individual water
quality standard comparison, the individual hardness value for Sandia Canyon (averaging
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-80 mg/L as CaCO,) was used instead and copper was not found exceeding the water
quality standard. Only aluminum and barium were found in the surface waters sampled
during the LANL Water Quality Assessment to be above New Mexico water quality
standards (NMWQCC 1995). Review of USEPA criteria (1998a, 1998c, 1999) identified
explosives, iron, and molybdenum to be additional pollutants of concern.

Aluminum in Water
Hem (1985) reported that in most natural waters, aluminum is rarely above a few tenths
of a milligram per liter, and where concentrations are greatest, the pH is often low. In the
LANL Water Quality Assessment, aluminum was detected (89.5 to 14,893 micrograms
per liter [pg/L]) in all water samples exceeding the chronic (85pg/L) and often acute
(750pg/L) water quality standards for coldwater fishery (Figure 43). Geochemical
equilibrium modeling using MINEQL' (Schecher and McAvoy 1991), and the highest
measured concentrations of aluminum and iron (3.9 mg Al/L and 1.6 mg Fe/L, see below)
found in Pajarito Canyon, predicted the primary precipitate to be diaspore (AlOOH), an
aluminum complex, followed by lesser concentrations of the iron solid hematite (FeO,),
and a minor fraction of calcium phosphate (Ca,OH(PO,),). Elevated aluminum
concentrations at the average pH (-7.7) found in Pajarito Canyon would likely result in
the formation of a diaspore solid, which could remain in suspension and have caused the
water's milky white appearance. Alternatively, amorphous aluminum complexes (such as
Al(OH), or gibbsite [Hem 19851) may have formed from dissolution of the parent
material (Bandelier Tuff) in the spring waters. Because gibbsite forms of aluminum are
not at equilibrium, it would not be predicted using equilibrium models such as MINEQL'
(Sposito et al. 1996). Gibbsite crystals have considerable stability and small size (<O.10
micrometers in diameter; Hem 1989, and they could have passed through the 0.45
micrometer filter media as a colloid in the water column sampled. Formation of an
aluminum precipitate likely contributed to the elevated aluminum in water and turbidity
measured in the Pajarito Canyon stream segment. The occurrence of elevated
concentrations of aluminum in water samples fkom the Jemez River is not unusual
(NMWQCC 1998). Concentrations of A1 in Pajarito Canyon as high as 12 mg/L have
been reported in filtered water samples by others (Dale 1998; LANL 1998a). An index of
erosion was not correlated with elevated aluminum concentrations in Pajarito Canyon.
Aluminum toxicity to aquatic life vary widely due to aluminum's complex chemistry in
waters of different pH (Freeman and Everhart 1971). The bioavailability and toxicity of
aluminum are related to the pH of waters; at pH 5.5 to pH 6.5, fish and invertebrates are
stressed and eventually asphyxiated (Sparling et al. 1997). Pol60 (1998) found that acidic
conditions favored the polymerization of aluminum at the gill surface that increased
mucus secretion, and both polymers and mucus clogged the gills that lead to acute
hypoxia. At no time did the pH of waters drop below 6.5 during the time of study.
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However, low pH conditions have only been reported to occur during sulfuric and nitric
acid spills to Sandia Canyon in1990 and 1994 (Bennett 1994; Cross 1995a).
Since previous research has focused primarily on aquatic systems with low pH, there was
an information gap regarding the chemical and biological effects of elevated aluminum to
aquatic life in high pH waters. The USFWS funded a study to address the effects of
aluminum to the health of the native fish, Hybognathus amarus and P. promelas, by
exposing the larvae of these fishes to dilutions of test water simulating the chemical
characteristics of the Rio Grande and various concentrations of aluminum (Buhl2001).
There was a low solubility of the aluminum at pH 8.0-8.2 in the simulated Rio Grande
water. In the acute assays, the fishes were not sensitive to dissolved aluminum
concentrations as high as 1.3 mg/L (Buhl2001). Other research was obtained for
aluminum toxicity at high pH. Buhl(2001; citing Call et al. 1984) reported that total
aluminum concentrations of 2.9 to 49.8 mg Al/L killed less than 10 percent of juvenile P.
promelas in soft lake waters adjusted to a pH of 7.6 and 8.0. The USEPA (1988) reported
a 96-h LC50 of 35 mg Al/L for juvenile P. promelas in water of 220 mg/L hardness.
However, Freeman and Everhart (197 1) reported that trout exposed to waters of pH 8, at
12 "C, containing 5.2 mg Al/L, were sluggish, fed poorly, had a darkened color, and
experienced equilibrium problems or gill hyperplasia. Fifty percent of the test population
of trout died after 45 days of flow-through exposure in a laboratory. However, trout in
Rio de Frijoles and Santa Clara Creek have persisted in Pajarito Plateau waters that
contain elevated aluminum concentrations greater than the coldwater fishery standard, but
the amount of any gill damage has not been reported.
In this study, the elevated aluminum in Pajarito Canyon waters did not appear to present
acute or chronic hazards to fathead minnow, crustaceans, or the benthic
macroinvertebrates studied. Aluminum concentrations in Pajarito Canyon averaged over
3 mg/L, and yet caged-fathead minnow survived these exposures for 2 months. FordSchmid (1999) found only a slightly impaired benthic macroinvertebrate community in
Pajarito Canyon. Chapman and Allert (1998) found no surface water or porewater
toxicity to fathead minnow and C. dubia exposed to undiluted Pajarito Canyon waters in
a laboratory setting. However, these species are generally less sensitive than trout
(USEPA 1988). Prolonged exposures to waters containing elevated aluminum (in the
form of gibbsite crystals or aluminum precipitates such as diaspore) in high pH water
may affect trout gill filament function and would need further research. Water quality
standards developed for streams on the Pajarito Plateau may need to consider prolonged
exposure to aluminum particles in the development of a site-specific standard for
aluminum in coldwater fisheries of the Jemez Mountains.
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Barium in Water
Barium is a divalent, alkaline earth metal, and when pure, it is soft and silvery-white.
Barium is most often found in nature as barite (BaSO,) and witherite (BaCO,), both of
which are highly insoluble salts (Grolier Inc., 1997). The NPDES outfall at Building 260
as well as Material Disposal Area “F’” in TA-16 have discharged explosives and barium
nitrate sand along with other materials above the stream segment studied,(LANL 1995a).
Barium compounds that easily dissolve in water may cause health effects in people
(ATSDR 1992). To protect human health, the USEPA (1996a) allows no more than 2 mg
BdL in drinking water sources and the NMWQCC (1995) groundwater standard is 1 mg
Ba/L. Only stream water from Valle Canyon (range: 2.2 to 5.0 mg BdL) exceeded these
water quality criteria (Figure 45).
There are no water quality standards for barium developed either by the USEPA (1998a)
or New Mexico (NMWQCC 1995) for the protection of aquatic life. Toxicity
information collected from the AQUIRE toxic effects database (USEPA 1998c) indicated
that concentrations of >8 mg BdL are associated with adverse reproductive effects in
Daphnia magna, a fresh water crustacean. In general, barium in the water column was
not acutely toxic at concentrations <8 mg/L. The lowest barium concentration causing an
adverse effect reported in the AQUIRE database, was 2.6 mg BdL, above which fish
were observed to be “stressed.” Thus, the elevated barium found in water in Valle
Canyon, would not be acutely toxic to aquatic life but could contribute to stress in fish
and cause weight loss or other sublethal effects. Barium was above the maximum
contaminant level for acceptable drinking water and above the water quality standard for
groundwater.
Molybdenum in Water
Elevated molybdenum concentrations were detected (range: 0.03 to 0.3 mg Mo/L) in
water collected from the Sandia Canyon stream segment (Figure 56). There are no water
quality standards for molybdenum developed either by the USEPA (1998a) or New
Mexico (NMWQCC 1995) for the protection of aquatic life, or drinking water (USEPA
1996a). Additional toxicity information was obtained from the ECOTOX database
(USEPA 1998d) indicating that concentrations of >O.6 mg Mo/L were associated with
some adverse effects in aquatic life, and adverse reproductive effects in Daphnia magna
were associated with molybdenum concentrations >2.1 mg/L. Molybdenum compounds
are currently used for corrosion inhibition during cooling tower operations of the Steam
Plant at Technical Area 3 and was the most likely source of molybdenum found in both
Sandia Canyon water and sediment. While molybdenum dissolved in water from Sandia
Canyon was elevated, the excess concentrations in the surface water did not appear to
present any acute or chronic toxicity to aquatic (Chapman and Allert 1998). However,
molybdenum is known to accumulate in plants such that their molybdenum content
increases by five times that in the medium in which they grow (Kovalsky et al. 1961).
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Therefore, bioaccumulation of molybdenum in plant species above concentrations
considered to pose a dietary risk to wildlife or livestock should be evaluated if affected
plant materials are used as food.
Explosives in Water
The explosive compound, RDX, is an environmentally persistent explosive compound
unique to military operations, and is moderately mobile in the environment (Talmage et
al. 1999). Although only moderately water-soluble (38.4 mg/L at 20 "C), it also has a
low absorption coefficient for soils and sediments, so it tends to migrate into
groundwater. RDX is resistant to aerobic microbial degradation, and only slightly
biodegradable via anaerobic bacterial action, so RDX that is buried in soil tends to have a
long environmental half-life. Studies on ingestion by mammals indicated that RDX is
rapidly excreted and does not bioaccumulate (Talmage et al. 1999).
. ..

Like RDX, HMX is an environmentally persistent explosive compound that is moderately
to highly mobile in the environment. In many ways its environmental fate and transport
is similar to RDX, although HMX tends to be slightly less toxic and less susceptible to
microbial degradation (Talmage et al. 1999). Talmage et al. (1999) estimated that HMX
in the Holston River in Louisiana would persist in surface waters for a distance of over 20
km downstream of the sources.
With the notable exception of Valle Canyon, explosive compounds were not found above
the reporting limits in canyon streams during the LANL Water Quality Assessment. The
compounds, HMX, RDX, 4,2,6-DNT, and 2,4,6-DNT were detected twice during water
sampling in each reach of the Valle Canyon stream segment and these compounds were
detected at high concentrations in sediment. Concentrations of all four compounds were
notably higher in the second sampling, indicating source contributions may vary over
time. Nonetheless, all water samples contained explosive compounds that exceeded the
chronic water quality benchmarks (Table 23) recommended for the protection of aquatic
life. Explosives found in water also exceeded the human health-based drinking water
guidelines. Moreover, because these compounds are resistant to degradation, and readily
translocated to groundwater, downstream water resources, including water supply wells,
the Rio Grande, and drinking waters may be at risk. No information was provided
regarding the presence or lack of detection of explosives in downstream locations.
Radiological Constituents in Water and Porewater from the Stream Segments Studied
The radiological constituents of water and porewater samples were collected in 1996 and
the data were received by the USFWS in January 2000. These data are presented as an
addendum to Attachment A. Uranium 234 was most frequently detected and was greatest
in Pajarito Canyon. However, no radiological constituents (gross alpha, radium) were
found to exceed the few applicable water quality standards (NMWQCC 1995).
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Surprisingly few empirical studies are available that quantify the effects of radionuclides
in water and sediment to aquatic life and wildlife of the Pajarito Plateau and Rio Grande.
Therefore, working with the Laboratory, the USFWS contracted a study by the New
Mexico State University Fish and Wildlife Cooperative Research Unit on the effects of
depleted uranium (DU) on the survival and health of C. daphnia and Hyalella azteca
(Kuhne 2000). Depleted Uranium released to the environment is found in the soil of test
fields as three uranium oxides. The low solubility of the alloyed heavy metals and the
uranium oxides have led researchers to consider DU found in the soil as more of a
terrestrial hazard than an aquatic one. However, research has indicated DU present in soil
is not stationary and has the potential to move into intermittent stream systems. Since
previous research has focused primarily on terrestrial systems, there was an information
gap regarding the chemical and biological effects of DU to aquatic life. The USFWS,
therefore, funded a study to address the effects of DU-contaminated soil on the health of
the invertebrates C. dubia and the amphipod, Hyallela azteca, by exposing these
organisms to dilutions of test water overlying and aged with DU soil and a reference soil
(relatively contaminant free). In both the acute and chronic C. dubia assays, significant
differences in survival versus the control and reference groups were observed at the
estimated LC50 of 14,600 pg DU/L. Significant differences in reproduction versus the
reference group was observed at 3,600 pg DUL. Significant differences in survival of
Hyallela azteca versus the reference group was observed at 3,600 pg D U L and for
growth at 1,800 pg DU/L. Information generated from this study enable researchers to
determine the potential impact of concentrations of DU on aquatic systems in the LANL
Water Quality Assessment. Concentrations of DU in water and porewater samples
collected for the LANL Water Quality Assessment (Attachment A) were below the
thresholds of concern identified by Kuhne (2000).
Surface Water Toxicity
Chapman and Allert (1998; Attachment A) discussed the results of the surface water
toxicity tests using the fathead minnow and the crustacean, C. dubia. No significant
toxicity was observed in the larval fathead minnow toxicity tests. C. dubia survival (and
therefore reproduction) was completely eliminated in the undiluted Valle Canyon water
sample tested in 1996. This sharp decrease in survival rate corresponded to the transfer
of the day-3 water samples that were collected following a rain event. Immediately
following the day-3 mortalities, a new test was started using water collected on day-4
from Valle Canyon. No further mortality was observed in this additional test, indicating
that the cause of the mortality was transitory. Reproductive toxicity was not evaluated in
this second test.

Although no mortality or reproductive impairment was observed in the undiluted water
samples fiom Los Alamos, Sandia, or Pajarito Canyons, dilution of those samples with
ASTM soft water resulted in some mortality and reproductive impairment in the Sandia
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and Pajarito Canyon waters at the 12.5 percent dilution. No adverse effects were
associated with the soft-water diluent tested itself (Le., the ASTM Control), and no
observable changes in basic water chemistry (pH, alkalinity, hardness) were measured.
Inverse concentration-response patterns can result from toxicity in the receiving water or
the limitation of necessary components (e.g.,ionic imbalance) in the receiving water or
synthetic dilution water (USEPA 2000). The reason for this inverse concentrationresponse pattern at the extreme dilution (referred to as “reverse toxicity” by Chapman and
Allert, 1998), or its ecological and toxicological significance, was unresolved. However,
as the 100-percent concentration represented the actual condition of the ambient stream,
these results were the ones that were used for the interpretation of toxicity.
Sediment Quality Discussion
Sediment interacts strongly with other water quality components. Sediments are the
unconsolidated materials at the bottom of a water body, consisting of mineral particles,
organic material, and water. The mineral share is most familiar as clay, silt, sand and
gravel, but sediment also contains some trace elements and organic materials. Organic
materials in sediments are largely derived from the activities of living organisms, but can
also be composed of synthetic chemicals. Water is also a large component of sediment,
occupying as much as sixty percent of the volume by filling in the spaces between the
particles (Le.,“porewater”). Sediments are an important component of water bodies in
New Mexico because they support a wide variety of aquatic life, such as worms, clams,
crustaceans, and insects. Benthic organisms are key links in the aquatic food web leading
from nutrients and other constituents in water and sediment to fish, wildlife, and people
(USEPA 1993).
Contaminated sediments are those that “contain chemical substances at concentrations
that pose a known or suspected environmental or human health threat” (NRC 1997).
Sediments can serve as a “reservoir” from which fish, shellfish, and benthic organisms
can accumulate contaminants into their tissues. Contaminants are introduced to
sediments through many routes including storm runoff, spills, municipal and industrial
discharges, and atmospheric deposition (NRC 1997). Common contaminants in
sediments are heavy metals, polycyclic aromatic hydrocarbons and PCBs. Once these
pollutants are in water, they tend to accumulate in sediments and then increase in
concentration in the animals at higher trophic levels, where they can pose health risks to
wildlife that consume the contaminated aquatic life (USEPA 1993).
The physical and chemical characteristics of sediment samples are provided in Appendix
IV and are graphically presented in Figures 43 through 60. Mean concentrations in
sediments collected for the LANL Water Quality Assessment were compared to
concentrations reported by Ryti et al. (1998) as background concentrations in canyon
sediments (Table 24). The mean concentration of chromium in Sandia Canyon (1 14
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mgkg DW) was 10 times the background concentration for canyon sediments on the
LANL (10.5 mgkg DW) reported by Ryti et al. (1998). Mean concentrations in
sediments collected on stream segments from the Laboratory were compared to those
found in the Los Alamos Canyon reference site sediment. The mean concentration of
silver was elevated in Sandia, Pajarito, and Valle Canyon sediment relative-to-reference
site sediments. Barium, PCBs, HMX, and RDX were elevated in Valle Canyon
sediments and Cr and PCBs were found elevated in Sandia Canyon sediments relative-toreference site sediments (Table 24).
Mean sediment concentrationsin all canyons were also compared with the SQC (Le., the
consensus sediment quality criteria, see methods and Table 8). Since the SQC is a
threshold concentration,mean concentrations were considered elevated when the ratio of
the mean to the SQC was greater than unity. Mercury was elevated above the SQC in all
canyons, largely because the detection limit (-0.1 mgkg DW) was greater than the SQC
(0.002 mgkg DW).
Mean canyon sediment concentrationswere compared to the LANL’s Screening Action
Levels (SALs) that were only designed to protect human health in an industrial setting
(LANL 1998a). Using these SALs, only Mn in Valle Canyon sediments was considered
elevated. The human health SALs were then compared to the aquatic life SQC, and were
found to be less protective, as toxicity to aquatic life has been found and reported in
sediment with much lower concentrations of contaminants than at concentrations at the
level of the SALs. Without protection for aquatic life or wildlife, sediment evaluation
using SAL will be less protective of the environment particularly for highly toxic and
persistent chemicals such as explosives, mercury, and PCBs. Sediment SALs that protect
aquatic life and wildlife would be one part of the restoration and maintenance of the
biological, chemical, and physical integrity of these intermittent streams. The LANL
Water Quality Assessment approach identified Ba and explosives as contaminants of
concern in Valle Canyon, and Cr as a contaminant of concern in Sandia Canyon and these
are discussed below.
Barium and Explosives in Valle Canvon Sediment
The Environmental Surveillance Group reported elevated barium in LANL surface water
and foodstuffs (LANL 1998a),but barium was not reported as elevated in either
sediments or soils because it did not exceed the SALs. However, Warren et al. (1 997)
reported a maximum soil concentration of 2,040 mg Ba/kg DW in the LANL’s Technical
Area 16 (TA-16). Material Disposal Area “P” at TA-16 was operated as a landfill until
1984 and received explosives and barium nitrate sand along with other materials (LANL
1995a). Within the entire TA- 16 region wind-borne contamination of barium, lead, and
uranium was likely widespread as indicated by the enrichment of these elements in area
soils as reported by Warren et al. (1997). Ryti et al. (1 998) reported the background
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barium concentration of 127 mgkg DW for canyon sediments. Buchman (1998) reported
a background for barium in freshwater sediments was 700 mgkg. Elevated barium in the
Valle Canyon sediment encountered during the LANL Water Quality Assessment would
likely have originated from the Building 260 Outfall and the Material Disposal Area “P,”
either as runoff, or wind-borne from TA- 16.
Barium was found to be elevated in Valle Canyon sediment as the mean (* standard
deviation) concentration (1022 f 654 mgkg DW) was significantly greater (p=0.0002)
than that found in the reference site sediment (Los Alamos Canyon: 35 19 mgkg DW).
Barium in sediment has been reported to be toxic to benthic organisms at 40 m a g DW
(Anonymous 1977). Buchman (1998) also reported that 48 m a g DW was the apparent
effects threshold for amphipods. These thresholds would be exceeded by the background
barium concentration reported by Ryti et al. (1998). However, porewater toxicity to
invertebrates was not found in Valle Canyon by Chapman and All& (1998), though the
benthic macroinvertebrate community was identified as slightly impaired. Additional
studies of barium exposure to aquatic life may be necessary in order to evaluate chronic
toxicity.

*

Concentrations of nitroaromatic munition compounds (explosives) including TNT, 2,4,6,
DNT, RDX, and HMX were detected in Valle Canyon sediment. Concentrations of
explosives in sediment were greater from upstream sampling locations closest to the
Material Disposal Area P than from sampling locations further downstream. No
explosives were detected in the other canyon sediments collected. The explosive, HMX,
is used in nuclear devices to implode fissionable material and is found in other military
munitions (McLellan et al. 1988). The maximum concentration of HMX in sediment
(1,130 nanograms per gram [ng/g] DW) from Valle Canyon was over 400 times greater
than organic carbon-normalized (using 0.5 percent) sediment quality benchmark (2.3 ng/g
DW) reported by Talmage et al. (1999) considered safe for benthic organisms. Similarly,
the maximum concentrations of TNT (127 ng/g DW) in Valle Canyon sediment was 15
times greater than the organic carbon-normalized (using 0.5 percent) sediment quality
benchmark for TNT (8 ng/g DW) reported by Talmage et al. (1999). Insufficient
information was available to determine sediment quality benchmarks for the protection of
benthic organisms from RDX. The explosives HMX and TNT detected in Valle Canyon
sediment would be considered by Talmage et al. (1999) to be potentially toxic to benthic
organisms. However, porewater toxicity was not found in Valle Canyon by Chapman
and Allert (1998), and the benthic macroinvertebrate community was identified as only
slightly impaired. Additional studies of munition exposures to aquatic life may be
necessary to in order to better evaluate chronic toxicity.
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Chromium in Sandia Canvon Sediment
Chromium is a metallic element listed by the USEPA as a priority pollutant and is one of
the most persistent and prevalent toxic chemicals found at Superfund sites (USEPA
1994b). Under laboratory conditions, chromium is mutagenic, carcinogenic, and
teratogenic to a wide variety of organisms (Eisler 1986a). Chromate, that has a
hexavalent oxidation state, is toxic at high levels, and is often used for corrosion
inhibition in water-cooling systems (Eisler 1986a; ATSDR 1993). Chromium toxicity to
aquatic organisms can be influenced by the oxidation state, water hardness, pH,
temperature, and salinity. The oxidation state of chromium in sediment was not
measured in the LANL Water Quality Assessment. Divalent chromium was reported to
be converted to less toxic trivalent chromium by the Sandia Canyon wetlands (J. Gerwin,
Northern New Mexico Citizens Advisory Board, April 29,2000, written communication).
Chromium compounds were used for corrosion inhibition during operations of the Steam
Plant at Technical Area 3 (LANL 1999a). These point source discharges of eMuent and
blow-down water from the steam plant and cooling towers, then, were likely a major
source of chromium that contaminated the Sandia Canyon sediment (Figure 49). Sandia
Canyon sediments contained significantly higher concentrations (p = 0.00 1) of total
chromium (1 14 f 66.9 mgkg DW) than found in sediment from other canyons including
the reference site (3.7 f 2.0 mgkg DW). The chromium properties of the sediment are
significantly altered in Sandia Canyon. The maximum chromium concentration in Sandia
Canyon sediment detected by this study (198.9 mgkg DW) was nearly 20 times the
background concentration of 10.5 mgkg DW for canyon sediments reported by Ryti et
al. (1998) and'exceeded the SQC consensus toxicity threshold concentration (176 mgkg
DW) for the protection of aquatic life. The maximum sediment concentration recently
reported by LANL (1999a) was 2,080 mgkg. Average and maximum chromium
concentrations in Sandia Canyon sediment were also greater than the Probable Effects
Concentration (1 11 mgkgl DW) reported by MacDonald et al. (2000a) to protect benthic
aquatic life. Laboratory tests of porewater indicated reproductive toxicity to invertebrates
exposed to porewater (Chapman and Allert 1998). However, Chapman and Allert (1998)
did not attribute the reproductive toxicity found in Sandia Canyon porewater to Cr or
other metal contamination. The lack of cooling tower effluent limitations that are
protective of aquatic life may have allowed the contamination of Sandia Canyon
sediment. According to the NMWQCC (1995), surface waters of the State shall be free
of water contaminants from other than natural causes that will settle and damage or
impair the normal growth, function or reproduction of aquatic life or significantly alter
the physical or chemical properties of the bottom.
Sediment Texture
Using the United States Department of Agriculture standard soil texture triangle, all
sediment grain sizes ranged from sand, loamy sand to sandy loam. Average grain size of
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sediment samples collected in each stream segment were not significantly different and
would be classified as loamy sand (Table 25). Sediment organic content was low,
ranging from 0.1 percent in the lower Pajarito Canyon stream segment to 2.4 percent in
the upper Los Alamos Canyon stream segment. These extreme values contributed to a
significant difference in the organic content measured in the stream segments (Table 25).
Sediment Porewater Toxicity
Porewater toxicity tests conducted by the CERC in 1996 were considered by Chapman
and Allert (1998) to be unsuccessful due to the occurrence of male C. dubia in the tests
(Attachment A). Tests were repeated again in1997 and significantly reduced
reproduction and some decrease in survival were found in porewater fiom Sandia Canyon
(Chapman and Allert 1998; Attachment A). While the 1996 data were considered invalid
by Chapman and Allert (1 998), the two tests nonetheless demonstrate a pattern of
toxicity, suggesting that the adverse effects on C. dubia reproduction were consistent in
both years.

Porewater temperature, DO, pH, and ammonia were all within acceptable limits for most
aquatic organisms, and probably did not directly contribute to mortality. Nutrients,
sulfates, chlorides, hardness, and alkalinity were elevated in porewaters as compared to
surface waters, but were not at concentrations expected to adversely impact aquatic
organisms. Concentrations of Cr, Mo, and Sr in Sandia Canyon sediments and
porewaters were elevated, and the low total organic carbon and acid volatile sulfide
concentrations reported by Chapman and Allert (1998) indicated that sediment metals
may be highly bioavailable. Concentrations of total PCBs in Sandia Canyon sediments
were detected at concentrations as high as 154 pgkg, DW, a concentration that falls
within the range where toxic effects to sediment biota have been observed (Eisler 1986b;
Hoffinan et al. 1996; ATSDR 1996). ,are Potential sources of PCBs to the Sandia
wetlands and to the stream segment studied could be from activities at Solid Waste
Management Unit #3-0056(c) where PCB-containing electric transformers were drained,
rinsed, and stored, as well as from historic PCB-contaminated sludge and waste water
discharges. Nonetheless, as pointed out by Chapman and Allert (1998), Sandia Canyon
receives a chemically complex effluent, so a Toxicity Reduction Evaluation (TRE) or
similar study would be required to definitively identify the source of the toxicity.
During the LANL Water Quality Assessment, the USFWS and CERC were contracted to
conduct the toxicity testing as part of the scope of work agreed to under Interagency
Agreement Number DE-A132-96AL76575. If a consistent pattern of toxicity was
detected, as was the case in Sandia Canyon sediment porewater (although the
macroinvertebrate community was also identified as impaired), then the next step of
evaluation would likely be to conduct a TRE. A TRE is a methodical, stepwise
investigation of the cause(s) of, and appropriate control(s) for, any condition that has
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demonstrated acute or chronic toxicity. Investigators should seek technical review and
comment from their regulatory authority when developing TRE plans that outline
investigative and problem resolution techniques, including reasonable time lines and
milestones, in order to avoid delays and maximize consideration of relevant factors that
may affect toxicity. When multiple toxicants are present in a sample, as is the case in the
Sandia Canyon, identifying and resolving the toxicants serially may be necessary due to
masking or confounding influences. The LANL Water Quality Assessment did not
distinguish which contaminant or combination of contaminants was responsible for the
observed reproductive effects and this is not important for regulatory purposes. The
result is the same, aquatic life use is impaired in Sandia Canyon. Fiscal limitations of the
LANL Water Quality Assessment prevented the USFWS from conducting the TRE.

. .

Tissue Quality Discussion
The net accumulation of a substance by an organism as a result of uptake from all
environmental sources is termed bioaccumulation (USEPA 1995b). Determining the
extent of bioaccumulation in organisms is widely used as a method to monitor and assess
contaminant distribution and bioavailability geographically and over time (Crawford and
Luoma 1992). Phillips (1980), identified three benefits from using organisms in chemical
monitoring programs. First, concentrations of contaminants are often greater in tissue
than in water and therefore, the probability of detecting trace amounts of contaminants in
the environment is increased. Second, resident organisms provide a time-integrated
assessment of a contaminant in question. Third, the direct bioavailability of Contaminants
that accumulate can be measured. When tissue quality is used together with water and
sediment analyses, they provide complementary lines of evidence in understanding
contaminant fate, transport, and effects (Crawford and Luoma 1992).

Certain mammals, birds, amphibians, and fishes rely on aquatic invertebrates for food.
Bioaccumulation of contaminants in the food web may affect population abundance and
survival of wildlife that is not resident in a water body, yet dependent upon it for
sustenance (Hoffman et al. 1996). The significance of the concentrations of chemical
contaminants in aquatic invertebrates is not always clear, as elevated concentrations are
found in apparently healthy individuals. However, studies of chemicals in tissues can
provide additional information about ecological relations such as the composition of food
webs in contaminated habitats. Questions concerning the pathways of exposure among
species and trophic groups are critical in the assessment of exposure. To date, few
studies have reported the background concentrations of contaminants in aquatic biota of
the Pajarito Plateau (e.g.,Nimmo et al. 1994; Carter 1997). Therefore, the concentrations
in caddisfly nymphs and caged-fish collected for the LANL Water Quality Assessment.
were compared to the reference site, to values reported in the literature as regionally
ambient or elevated, and to levels considered elevated and that may pose a dietary
concern to fish and wildlife (Table 26).
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Elemental Contaminants in Aauatic Macroinvertebrates
The bioaccumulation of metals in benthic macroinvertebrates can provide a useful
measure of the extent and magnitude of contamination that temporally integrates
exposure via the water column and sediment. Because invertebrates represent an
important source of food for fish, their bioaccumulation of metals, may also serve as a
significant exposure route to fish. The chemical concentrations of elements in
caddisflies, both with and without their cases are provided in Table 26 and are graphically
presented in Figures 43 through 60. Organic chemicals (e.g.,explosives and PCBs) were
not analyzed in invertebrate tissues. Mean inorganic concentrations reported in these
invertebrates collected for the LANL Water Quality Assessment were compared to
concentrations reported by other researchers in New Mexico (Lynch et uZ. 1988; Failing
1993; Simpson and Lusk 1999). However, note that most of these researchers
investigated agricultural or mining pollution. Concentrations of Mo, Mn, and Cr in
aquatic invertebrates collected for the LANL Water Quality Assessment were regionally
elevated and Cr was above levels of concern for fish or wildlife that would potentially
consume these invertebrates.
Migratory birds, bats, fish, amphibians, and other wildlife often consume large quantities
of aquatic invertebrates as food, and therefore are candidates for bioaccumulation of these
contaminants from polluted streams and polluted food supplies. Although Los Alamos
Canyon (1 3.1 mgkg DW) and Pajarito Canyon (13.7 mgkg DW) also contained
invertebrates with elevated Cr, the highest mean Cr concentrations in caddisfly nymphs
(without cases) were from Sandia Canyon (21.8 mgkg DW), all of which were within the
dietary concentration known to adversely affect wildlife. Growth and survival of second
generation black ducks (Anas rubripes) were reduced when fed diets containing 10 mgkg
DW of the trivalent form of Cr (Eisler 1986a). Therefore, depending on the form of Cr
and the extent of contamination of the benthic macroinvertebrates, aquatic wildlife that
rely on Los Alamos, Pajarito, and Sandia Canyon invertebrates for food may be at a risk
of reduced growth and reduced survival.
Manganese (861 mgkg DW) and Mo (43.5 mgkg DW) concentrations in invertebrates
were significantly elevated in Sandia Canyon compared with concentrations in
invertebrates collected from the other canyons. Manganese concentrations in Sandia
Canyon were also elevated in water, sediment, and caged-fish (Figure 54). The
toxicological significance of elevated Mn is not readily established, but were generally
below levels of concern reported by the NRC (1 980). Molybdenum concentrations in
Sandia Canyon were also elevated in water, porewater, and sediment, but not fish.
Concentrations of Mo in aquatic invertebrates were above dietary levels of chronic
concern for wildlife, and concentrations at these levels in the diets of domestic animals
could impair their bone development. Concentrations of Mn and Mo were not likely
acutely toxic, although species tolerances vary widely (NRC 1980).
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Contaminant Accumulation in Caged-Fish
The chemical concentrations of elements in caged-fish (female fathead minnow) are
provided in Table 27 and are graphically presented in Figures 43 through 60. Explosives
were not analyzed in the caged-fish tissues, but PCBs were analyzed in caged-fish after
one month of exposure. No detectable As, Be, or Pb concentrations were found in fish
above the reporting limit. Fish significantly accumulated A1 and Mn from baseline
conditions in all canyons. In addition, caged-fish accumulated Fe, Mg, Se, and V in Los
Alamos Canyon; Cu, Fe, Hg, Se, and V in Sandia Canyon; Cd and Cu in Pajarito Canyon;
and, Ba, Cu, Fe, and Ni in Valle Canyon compared to baseline conditions. Mean
concentrations reported in fathead minnow were compared to concentrations found in fish
collected nationwide (Schmitt et al. 1999) and in fish fillets collected regionally (Table
27). Fish had previously acquired concentrations of Cd and Zn from the CERC facility
prior to shipment and subsequent exposure, and these concentrations of Cd and Zn were
greater than those found in fish sampled nationwide. None of the other comparable
contaminant (Le., Cu, Hg, Se) concentrations in fathead minnows were greater than the
85* percentile concentration in fish sampled nationwide. With the exception of Ba, and
Cr, fathead minnows contained concentrations similar to those reported as background in
fish fillets collected fi-om the Rio Grande above the LANL (Table 27). However, the
metals in these fish had bioaccumulated their body burdens in only 2 months. Additional
exposure time might increase or decrease the steady-state concentrations. Only
concentrations of PCBs in fathead minnows were above the dietary levels of concern for
predatory wildlife.
PCB Accumulation in Caged-Fish
PCBs do not occur naturally in the environment. PCBs have been used as hydraulic
lubricants, insulators, heat transfer fluids, dielectric fluid for transformers and capacitors,
pesticide extenders, dust-reducing agents, flame retardants, sealants, and organic diluents
(Hutzinger 1979). PCBs are a complex mixture of 209 isomers and congeners with 1 to
10 chlorines attached to the biphenyl structure in various arrangements. Aroclors are
commercial PCB preparations that were produced up until 1977 by the Monsanto
Chemical Company that contained various amounts of chlorine by weight.
The commonly reported analytical methods used by the LANL for PCB detection and
quantification (e.g.,LANL 1995c, 1996a; Gonzales et al. 1999) in environmental samples
relies on matching a pattern of peaks to series of Aroclor standards. Due to differences in
degradation, partitioning, and metabolism, the PCB pattern in environmental samples can
be very different from these Aroclor standards, making identification and quantification
of PCBs difficult and making ecological risk and human health assessments questionable
(USEPA 1997c; Valoppi et al. 1999). The importance of PCB congener-specific
information has become more evident as the toxicities of individual congeners are defined
(Gerstenberger et al. 1997). The analysis of whole organisms was considered by
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Erickson (1993) to be the most accurate measure of PCBs present in the aquatic
environment.
The Environmental Surveillance Program has reported no detection of PCBs in Sandia
Canyon sediments collected at the edge of the LANL boundary for nearly two decades
(LANL 1979,1986, 1993,1994,1995~,1996a, 1996b, 1997, and 1998a), though it was
evident from this study and others that PCBs do occur in the environment on the LANL.
Sandia Canyon sediment, in the stream section studied below the wetland, had elevated
PCB congeners (up to 154 pgkg DW as the sum of PCB congeners; Attachment A,
Appendix A), compared with other canyon stream sediments (Figure 65). Concentrations
of PCBs in Sandia Canyon sediment were greater than the threshold for effects to benthic
fauna (40 pgkg DW), but were below the probable adverse effects threshold to benthic
aquatic life (400 pgkg DW) reported by (MacDonald et al. 2000b). Recently, Bennett et
al. (2001) reported that PCB concentrations in the Sandia Canyon wetlands was as high
as 2,000 pgkg WW. MacDonald et al. (2000b) reported that sediment concentrations
over 1,700pgkg DW had a 82.5 percent probability of toxic effects to the community of
benthic fauna, and their average survival would be less than 70 percent. Screening action
levels for sediment quality that do not explicitly include the protection of benthic aquatic
life have a high probability of impairing the water quality necessary to protect aquatic life
as well as degrading the biological integrity of a stream or wetland.
PCBs accumulate from sediment and water to animals in the food web because they are
highly lipid-soluble and persistent in the environment. PCBs have been shown to
adversely affect reproduction in fish, wildlife, experimental animals, and are toxic to
people (Eisler 1986b; Hoffinan et al. 1996; ATSDR 1996). Other common adverse
effects in wildlife include thymic atrophy, enzyme induction, nervous systems
dysfunction, behavioral abnormalities, liver injury, estrogenic activity, endocrine
disruption, immunosuppression, crossed bills, hepatotoxicity, and tumor promotion
(Eisler 1986b; Eisler and Belisle 1996; Hoffinan et al. 1996; Niimi 1996). PCB congenerspecific biological responses have been demonstrated through enzyme induction,
estrogenic effects, hormone alterations, reproductive failure and numerous other adverse
effects at extraordinarily low concentrations (e.g.,<1 part per quintillion in water and <50
pgkg as falcon diet; Hoffman et al. 1996).
Although total PCBs (Le.,the sum of the PCB congeners) are those that are discussed in
this study, congener-specific data are reported in Attachment A. The concentrations of
PCBs bioaccumulated in a composite of 5 fish from Sandia Canyon in 1 month were
elevated (1.5 pg/g WW [or 1.2 pg/g WW with baseline removed]). Fish had previously
acquired concentrations of PCBs prior to site exposure (baseline = 0.3 pg/g WW), but
concentrations continued to accumulate in Sandia Canyon, and after 1 month. This
concentration was greater than the geometric mean of PCBs in fish sampled nationwide
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(-0.3 pg/g WW as Aroclor 1254; Schmitt et al. 1999). To protect wildlife and aquatic
predators, Eisler (1986b) recommended that whole body fish concentrations be less than
0.3 pg/g WW, however these concentrations may not be acutely toxic to the fish
themselves (Niimi 1996).
The quality of a water body can also be reflected by the relative safety for consumption of
fish by people and wildlife. The concentrations of PCBs in the caged-fish could pose a
risk to wildlife or people that could regularly eat them - this does not imply that
consumable fish occur on portions of Sandia, Pajarito, and Valle Canyons. Rather,
should wild biota taken fi-om Sandia Canyon contain PCB concentrations equivalent to
those found in the caged-fish, then there would be concern for human health and wildlife
that would consume site-biota regularly. For example, the USEPA (1997a) recommends
that adults do not eat even a small amount of fish tissue ( d l 4 grams per month)
containing > 0.7 pg/g WW of the PCB Aroclor 1254 (Figure 65). The USEPA (1997a)
recommends that children eat even less fish containing > 0.2 pg/g WW of the PCB
Aroclor 1254. It is also possible that the maximum tissue concentrations of PCBs in the
caged-fish had not likely reached steady-state during the month-long exposure time
(USEPA 1998e) and their body burdens could increase in a year.
Similar health risks could be posed to piscivorus wildlife or other predators that would
have fed on these caged-fish or other aquatic biota with an equivalent PCB concentration
fi-om Sandia Canyon (e.g.,invertebrates, amphibians, riparian mammals). Embryo
toxicity and reproductive impairment appear to be the most sensitive health risks for
avian species exposed to PCBs (Hoffr-nan et al. 1996). The primary exposure to the
developing embryo results from the maternal transfer of bioaccumulated PCBs to the egg.
Consequently, PCB concentrations in the egg may be the most useful measurement for
estimating potential reproductive effects in species of concern. No information was
collected during this study on the concentrations of PCBs in eggs fi-om birds associated
with Sandia Canyon stream and wetlands. However, using the fish-to-egg
biomagnification factors provided by Hoffman et al. (1996), the PCBs measured in the
caged fish from Sandia Canyon could result in total PCB concentrations 32 times greater
(-38 pg/g WW total PCBs) in avian eggs. Field studies measuring exposure and effects
in avian eggs indicates that concentrations ranging fi-om 1 to 8 pg/g WW in terns, eagles,
and falcons begin to result in embryo mortality, impaired reproductive success, edema,
deformities, and mortality. Fair and Meyers (2000) reported that western bluebirds
(Sialia mexicana) that resided and fed in Sandia Canyon had a thinner eggshell thickness
index and eggs that were smaller than at other locations on the LANL. Of the species
studied, bluebirds were reported by Hoffman et al. (1996) to be one of the least sensitive
species, suggesting additional avian population effects, particularly to insectivorous bird
populations, could occur in the Sandia Canyon Watershed and perhaps downstream, if
PCBs are exported to the Rio Grande.
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Because PCBs are difficult to detect in water and sediments (Le.,no routine scans of
sediment and water at the edge of the LANL boundary have found PCBs), biological
samples, which accumulate PCBs, should be concurrently collected and analyzed for
PCB congeners, in order to increase the probability of detecting PCB contamination, to
identify the presence of those PCB congeners that are toxicologically relevant, and to
provide complementary lines of evidence in understanding PCB fate, transport, and
effects to biota in Sandia Canyon as well as to the receptors in the ecosystems
downstream. Although initial clean up of PCBs in the Sandia Canyon watershed has
been initiated in the headwaters (USDOE 2001), the PCB contamination identified in this
study was further downstream, below the Sandia wetlands. PCB contamination,
therefore, will likely continue to bioaccumulate in existing aquatic life and be consumed
by wildlife. Also, PCBs could move downstream during storm events to the Rio Grande
where it may bioaccumulate in fish and potentially affect their consumers. Although the
sources of PCBS were not identified, the NMED (2001b) recently reported that
concentrations of PCB congeners in Cochiti Reservoir fish tissue would exceed the
USEPA-recommended screening value for the protection of human health from long-term
consumption of PCB-tainted fish.
RESULTS OF THE HABITAT
EVALUATIONS

Basin-wide factors, such as physiographic province, ecoregion, and climate were
generally similar among the stream segments examined in this study, and therefore
microhabitat features, such as substrate or available cover, were considered to be the
primary influence on overall fish carrying capacity of a particular stream. Features such
as discharge, flows, water depth, bottom substrate and embeddedness, riparian and instream cover are often the primary parameters that define suitable habitat for the majority
of fishes. Additional parameters such as channel width, percentage of pools and riffles,
bank stability, and general channel dimensions have also been reported as important
(Idaho DEQ 1996).
Physical Habitat
The following excerpt from Beschta and Platts (1986) provided a good overview of the
importance of some of the morphological features of small streams needed to maintain a
stable stream and healthy fishery:

Unit stream power, defined here as the loss of potential energy per unit
mass of water, can be reduced by adding stream obstructions, increasing
channel sinuosity, or increasing flow resistance with large roughness
elements such as woody debris systems, logs, boulders, or bedrock.
Notable morphological features of small streams are pools, riffles, bed
material, and channel dimensions. Pools, which vary in size, shape, and
71

92

NMED Exhibit 135

L! s. FISHAND WILDLIFESERVICE

-

WATER OUALITYASSESSMENT
OF 4 INTERM~~TENTSTREAMS
INLOSALAMOSCOUNTY

causative factors, are important rearing habitat for fish. Riffles represent
storage locations for bed material and are generally used for spawning.
The particle size and distributions of bed material influence channel
characteristics, bedload transport, food supplies for fish, spawning
conditions, and rearing habitat. Riparian vegetation helps stabilize
channel structure and contributes in various ways to fish productivity.
According to Karr and Dudley (1978), there are four major components of a stream
system that determine the productivity of the fishery: 1) flow regime; 2) physical habitat
(e.g.,channel form, substrate, riparian vegetation); 3) water quality (e.g.,temperature,
pH, pollution); and, 4) energy inputs from the surrounding watershed (e.g.,nutrient and
organic matter influx). Deficiencies in one or more of these habitat characteristics limit a
fishery. For example, water depths and variations in discharge (flood levels versus
summer low-flow) would have likely influenced any distribution of fish within each
canyon stream studied. A study by Meador and Matthews (1 991) found that even with
drastic seasonal fluctuations in discharge, abundance of fish species remained relatively
constant over time, but the fish varied their spatial habitat associations in response to
water volume. A critical feature to the stability of fish populations in streams with varied
discharge, as is found in the southwest, is the availability of pools that hold perennial
water sources. Pools represent critical refugia that allow fish to survive in a stream that
may, for a period of time, have extremely poor overall habitat conditions.
Precipitation and Flow Regimes
Precipitation during 1997 (64.8 cm)was above average (47.5 cm), due to several high
intensity rainstorms in August, and from above-average snow accumulation during the
previous winter (Figure 66). However, because the sandy soils in the canyons were fairly
permeable and have low water holding capacities, stream flow increases were “flashy” as
flows increased rapidly, then decreased to pre-storm levels within a day. Discharge data
collected by the Oversight Bureau (Dale 1998) also indicated that while flows were
higher in 1997 than 1996, they were fairly typical when compared to the high flow
regime measured in 1994 and 1995.
The amount of useable habitat in a stream system is partly a function of the flow regime,
so the quantity and quality of a fishery can vary according to seasonal flow fluctuations.
Since stream flow measurements were only collected once in this study, useable habitat
estimates would be valid only for the 1997 flow regime. However, because the actual
mean seasonal flows were similar to historical values and, these streams were small and
only moderately entrenched (with the exception of the upper reach of Sandia Canyon),
habitat availability would likely not change markedly with moderately increased or
decreased discharge. Therefore, fish habitat determined in 1997 could be considered a
good representation of typical habitat conditions. Furthermore, if flows were higher than
usual in 1997, useable habitat would not necessarily be greater at higher flows. While
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higher flow rates increase total cross sectional areas, high velocity regions are often
unuseable by fish, and thus useable habitat can actually be lower during high flow
regimes.
Mean flow velocities in all canyons ranged from less than 0.1 m/s to 0.3 m / s (Figure 67).
Flows over riffles were similar to mean flows, except in Los Alamos Canyon, below the
reservoir. This reach contained numerous narrow, shallow, riffles. Mean pool flows
were all positive, but there were still zero flow regions in most pools measured, which
provide resting and hiding areas for fish, and potential accumulation points for organic
matter. For this study, mean discharge, calculated from flow velocity, depth, and width
measurements, was greatest in Los Alamos Canyon (-2 cubic feet per second [CFS]),
followed by Sandia Canyon and Pajarito Canyon (-0.5 CFS), and was lowest in Valle
Canyon (-0.1 CFS) (Figure 68). Using 5 years of discharge data reported by Shaull et al.
(1996a, 1996b, 1998,1999,2000), the mean annual discharge in Los Alamos Canyon at
Gaging Station E025 was 2.2 CFS, and in Pajarito Canyon at Gaging Station E240 was
1.5 CFS. Recently, discharge monitoring stations closer to the LANL Water Quality
Assessment sites have been added.
Instream Habitat
In 1997, the wetted width of all streams but Valle Canyon was 1 - 2 m (Figure 69). Valle
Canyon was consistently narrower, -0.6 m. Mean thalweg depths ranged from 0.05 to
0.12 m, with maximum depths in pools of 0.12 to 0.24 m (Figure 70). In addition to
stream discharge and flow, water depth, and bed substrate (described below), other major
microhabitat features that influence fish distribution and biomass were the percent glides,
riffles, and pools (Figure 71), types and percentages of cover (Figure 72), and bank
vegetation coverage (Figure 73). Although the basic channel geomorphology was similar
among sites, the quality of the habitat varied in each stream. Variations were at least
partially due to differences in water flows and surrounding topography. As discharge
increases, the percentage of glides will probably increases due to the innundation of
gravelly riffle areas. Additional pools may form in some areas with increases in
discharge, but lack of drop structures and dams would prevent any large percentage
increase in pool habitats.
For all the canyons, habitat was dominated by either glides or riffles. Riffles are a
primary area for generating food, especially insects (Waters 1969) as well as an area for
spawning fish. Mean percent pools ranged from a high of -30 percent in the lower reach
of Sandia Canyon, to <5 percent in the upper reach of Valle Canyon. Beschta and Platts
(1986) suggested that pools were the major stream habitat feature selected by most fish.
Elsa (1968) noted that deep, slow-moving pools with large amounts of overhanging
cover support the highest and most stable fish populations. Finally, Platts (1974) stated
that,
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. . . high-quality pools supported the highest fish biomass. In the South
Fork Salmon River drainage of Idaho, pool quality was an important factor
accounting for variation in total fish numbers. High-quality pools alone,
however, do not make the fishery. Pools of all shapes, sizes, and quality
are needed. Young-of-the-year fish need shallow, low quality pools the
other fish will not use.
All three canyons in the LANL could provide at least some low-flowhero-flow habitats
necessary for early lifestage fish and as refugia from spates. Likewise, pools could also
provide refugia during low flows/drought and hard winter freezes, allowing fish to
survive limited periods when overall habitat was sub-optimal. For instance, all canyons
except Valle Canyon contain several large pools that could support fish even if flows in
riffle and glide habitat temporarily stopped or had winter ice cover. Although Valle
Canyon does contain a few, small pools, the pool habitat provided was poor when
compared to the other canyons.
cover
Another important habitat feature for most stream fishes is availability of cover. Fish
cover may be in the form of instream objects, such as rocks, logs, and vegetation or bank
undercuts and vegetation. At least 10 percent of every stream reach examined contained
suitable fish cover, and cover was typically greater than 25 percent. At most sites, bank
cover dominated, primarily fi-om overhanging vegetation, although Sandia Canyon had a
significant undercut bank component. Bank vegetation type varied among the sites,
sometimes dominated by trees (e.g., Sandia Canyon), and in others by shrubs (e.g., Los
Alamos Canyon) or grasses (e.g., Pajarito and Valle Canyons).
Detailed vegetation surveys were not conducted for this study. However, general
observations of the dominant species and vegetation cover were recorded for each stream
segment studied. At the time of study, the stream segments examined were mostly within
heavily vegetated areas. Overstory vegetative cover was, on average, greater than 75
percent conifers (i.e. spruces, firs, and ponderosa pine) with an additional 20 percent
coverage by deciduous trees (Figure 74). Likewise, understory vegetation coverage was
also extensive, largely dominated by small conifers in Los Alamos, Sandia, and Pajarito
Canyons. Mixed deciduous vegetation dominated Los Alamos Canyon, below the
reservoir, and oaks (Quercus spp.) dominated the understory in Valle Canyon (Figure
75). Sandia Canyon also frequently contained numerous water birch (Betula
occidentalis). Consequently, shade likely reduced instream plant growth, and thus
reduced in situ or autochthonous organic matter production. These systems are therefore
likely heterotrophic, with most of the energy input (organic matter) coming fi-om the
surrounding watershed. Bacteria, fungi, and invertebrates decompose and feed on pine
needles, leaf matter, and other organic debris, and predators, in turn, feed on these
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organisms. The decomposer community forms the food base for the fish that inhabit or
could inhabit these streams, as well as downstream.
Substrate
The topography and land use of an area largely determines the rate at which substrate is
moved. Within streams, substrates are likely transported in a “leapfrog” pattern, where
particles move various distances over the streambed transported on the rising of flow and
depositing on receding flow, or as suspended solids during turbulent flow (Wesche 1993).
The stream segments studied on the LANL were lined with sand, gravel, pebbles,
cobbles, and boulders derived from erosion and deposition from the surrounding mesa
tops, canyon walls, and from upstream sources.
Substrate characteristics were measured in detail for this study and included percent of
various sediment size classes, distribution in various habitat types (Figure 76;
corresponding to different flow regimes), and embeddedness of larger substrates by fine
materials. The mean substrate sizes in each canyon were relatively similar, with the
exception of Sandia Canyon (Figure 77). Most canyons were dominated by sandy and
gravely substrates with some cobbles and larger boulders. Although Sandia Canyon also
contained these same fine-grained substrates, especially in the upper stream reach studied,
many of the lower transects were dominated by bedrock. Following storm events,
sediments were likely scoured from the surface of one bedrock area and deposited
downstream. Unstable sediment could make invertebrate colonization and fish spawning
difficult. However, in stream segments other than Sandia Canyon, embeddedness was
low, and at least 25 percent of the substrate material was gravel or larger, resulting in
good habitat for invertebrate colonization and fish spawning (see the results of the habitat
model below, for details on habitat suitability).
Habitat Suitability Index Model Results

Prefmed Trout Habitat and the Brook Trout HSI
The HSI scores for adult brook trout (Table 28) ranged from 0.05 (Valle Canyon) to 0.75
(Los Alamos and Sandia Canyons) and ranged from 0.30 to 0.85 for juvenile brook trout
(Figure 78). Average stream depth (only for the adult fish), percent pools, and pool class
were the limiting habitat features identified for adult and juvenile trout in Pajarito Canyon
(Figure 79), Valle Canyon, and Los Alamos Canyon, below the reservoir. Individual
suitability scores for adult brook trout in Pajarito Canyon were close to optimal for most
other habitat features. The HSI scores for brook trout fry (Figure 78) were consistently
high in all canyons (>0.7), but scores for eggs (Figure 78) were consistently lower (-0.5)
due to a lack of prefmed gravel sizes and embeddedness.
Brook trout tend to inhabit higher elevation, colder streams than other fish, such as
rainbow and brown trout and dace (Gard and Flittner 1974), and will occupy the
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shallowest of waters. Water depth and flows, amount of pool area, and cover were
considered the most important habitat features for brook trout (Raleigh 1982). However,
brook trout are highly adaptable to a variety of aquatic environments and exhibit marked
differences in growth rate throughout their range (they have a propensity to stunt in small
stream habitats) (Raleigh 1982; NMDGF 1998). Raleigh (1982) reported that brook trout
inhabiting narrow and cold streams tended to be small and short-lived (3-4 years),
whereas brook trout in larger rivers and lakes tend to be larger and live longer (8-10
years). Brook trout may spend their entire lives in a restricted stream segment, moving
only to avoid extreme temperatures or other fish (Raleigh 1982).
Brook trout preferred water depths greater than -8 cm (Raleigh 1982). Wesche (1974)
studied two small streams in Wyoming and found that while most of the trout preferred
depths from 15-46 cm,about 10 percent of the brook trout surveyed occupied shallower
depths. Several studies of cutthroat trout have also noted that standing stocks tended to
be greater in pools and glides than in riffles (Glova 1987; Ireland 1993; Herger et al.
1996), although smaller trout seem to remain near instream cover in the form of large
cobbles in riffle areas (Beschta and Platts 1986; Rime and Minckley 1991). Brook trout
will also inhabit ponds and pools (Winkle et al. 1990; NMDGF 1998). Enhancement of
pool area, depth, and cover is a common management practice to enhance trout habitat
(NMDGF 1998).
During winter, when fish may face extremely low temperatures (and become lethargic),
some fish will seek deep crevices in the streambed for protection from the current, from
the effects of ice, as well as from other predators (Orth and White 1993). Ponds and large
pools may provide warmer, more optimal temperatures for growth, as well as
overwintering habitat. Winter stream conditions can limit brook trout populations.
Excessively low water temperatures are probably not a limiting factor for brook trout in
the Southwest, considering that brook trout are commonly found in far colder streams in
Alaska. Chisholm et al. (1987) noted that in Wyoming's high elevation streams, absence
of extensive surface ice is important in determining suitable trout habitat. Fish also
preferred pools with some cover, and tended to move downstream to deeper waters with
lower flows (<O. 15 d s ) , presumably more so if adequate pool habitat is not available.
The optimal temperature for brook trout growth and feeding reported in the literature
varies from 13-19 "C, but they typically do poorly in temperatures exceeding 20 "C for
extended periods of time (Baldwin 1956; Sublette et al. 1990). Warm water
temperatures, however, may be limiting, especially when ambient air temperatures
remain elevated for long periods. An evaluation of thirteen fish species, including both
cold and warmwater species, noted that temperatures selected or avoided by fish declined
as the acclimation temperature got colder from summer to winter. For brook trout, at an
acclimation temperature of 24 "C (near the upper lethal limit for brook trout), fish
avoided temperatures above 25 "C and below 18 "C, whereas at an acclimation
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temperature of 12 "C, fish avoided temperatures above 16 "C and below 9 "C. For a
given acclimation temperature, brook trout will remain in waters with temperatures
ranged no more than 7 to 9 "C (Cherry et al. 1975). Upper limit temperature tolerances
may also be higher for brook trout introduced to the southwestern United States. A study
by Lee and Rime (1980) found that brook trout were as well adapted to elevated water
temperatures as native Gila trout (Salmo gilae) or Arizona trout (S. apache), and could
even tolerate temperatures as high as 28.7 f 0.7 "C with fluctuations of 22 to 28 "C.
Acclimation of trout to higher water temperatures increased their temperature tolerance
downstream of natural sources (Woodward et al. 2000). Therefore, slowly rising
temperatures may acclimate fish, allowing them to inhabit waters with higher
temperatures than would typically be selected by coldwater fish.
Many trout in New Mexico spawn shortly after snowmelt, and the young hatch and grow
rapidly in early summer prior to the onset of summer rains (Rime and Minckley 1991).
Brook trout, however, typically spawn in the fall, the eggs overwinter, and they do not
hatch until the following spring. While brook trout prefer spawning habitat to include
groundwater upwellings, "pea to walnut'' sized gravel, and nearby cover, they will spawn
in sub-optimal habitats (Moyle and Baltz 1985). If access to stream spawning gravels is
denied, brook trout can spawn in sub-optimal substrate as long as there are some
groundwater upwellings (NMDGF 1998). Spawning success was poorest as substrate
embeddedness increased (more fines) and intergravel oxygen levels dropped (Raleigh
1982). Emerging fiy occupied similar habitats to adults in low-flow areas, as well as
preferred some groundwater upwellings (Raleigh 1982).
Preferred Dace Habitat and the Dace HSI
The HSI scores for dace (Table 29) were all quite low (-0.2) indicating that dace habitat
is only marginal (Figure 80). The primary limiting factors for dace habitat suitability was
the lack of velocity of flow in riffle habitats (Figure 81). Dace generally prefer riffle
habitats with higher velocity flows than were present in the stream segments studied.
The longnose dace (Rhinichthys cataractae) is among the most widespread minnow
species in North America. They are native to middle and upper elevations of the Rio
Grande, Pecos River, and Canadian River drainages (Sublette et al. 1990). They are
small fish (typically 6.3 to 8.8 cm), and tend to inhabit cool to cold, swift-flowing,
headwater streams, with depths generally less than 30 cm, over gravelboulder substrates.
Dace may also inhabit lakes and slower waters, especially when competing species are
absent, but flowing water (>45 cdsec) is part of their preferred habitat. Preferred water
temperatures were 15 to 21 "C, but they have been collected fi-om streams with water
temperatures as high as 22.7 "C. They are mature at age 2, and generally live for 4 years
(Edwards et al. 1983; NMDGF 1998).
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Eggs are demersal, adhesive, transparent, and are laid in natural depressions; hatching in
7 to 10 days at 16 “C (McPhail and Lindsey 1970). Young are initially pelagic,
inhabiting slow, shallow, protected regions, but will move to swifter water within a few
weeks (Gee and Northcote 1963). Reproduction is bimodal in R. osculus (speckled dace)
in the Chiricahua Mountains, Arizona, with peaks in early spring and late summer.
Spawning timing can be affected by water flows (flooding) and food availability. John
(1963) reported that late summer floods induced spawning by dace.
Habitat Quality Discussion
Typically, habitat evaluations are used to assess how healthy or productive a particular
fish community is, or assess the impacts of a natural or anthropogenic alteration of that
habitat. In the LANL Water Quality Assessment, an unusual and hypothetical question
was asked, “Could the stream segments examined in this study support a fishery?’ The
questions were not, “What kinds of fish would inhabit such streams?’ Or, “How much
suitable habitat would be required to sustain a coldwater fish population?’ But rather, the
questions related to a relatively generic statement regarding the potential for a fishery (as
the term is used by the NMWQCC [ 19951) to occur in the water bodies at the LANL. For
instance, the NMWQCC (1995) defined a coldwater fishery as:

“A stream reach, lake or impoundment where the water temperature and
other characteristics were suitable for support or propagation or both of
coldwater fishes, such as but not limited to, longnose dace, roundtail chub,
Rio Grande chub, Rio Grande Sucker, brown, Gila, cutthroat (including
the native Rio Grande cutthroat), brook or rainbow trout, or speckled
dace.’’
Additionally, the NMWQCC (1995) identified a high-quality coldwater fishery as:
“A perennial stream reach in a minimally disturbed condition which has
considerable aesthetic value and is a superior coldwater fishery habitat. A
stream reach to be so categorized must have water quality, stream bed
characteristics, and other attributes of habitat sufficient to protect and
maintain a propagating coldwater fishery (i.e.,a population of reproducing
salmonid).”
A sustainable fish population is not explicitly required when defining a fishery, and
therefore, was not specifically addressed by the LANL Water Quality Assessment.
Determining the propagation capability of a fish population in stream segments on the
LANL was beyond the scope of this study and would have required several years of data
to quantify relationships between instream flow and available habitat (see Bovee 1982,
1986). Therefore, no attempt was made to predict weighted useable area, or other
indicators of the expected size of a fish population.
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The HSI model for brook trout was developed including data from many western streams,
but likely did not consider some of the unique habitat features of the semi-arid Southwest.
Thus the HSI score of 0.8 for Los Alamos Canyon (rather than the maximum score 1.O)
may have indicated: (1) that brook trout habitat in Los Alamos Canyon may not be
optimum, even though reasonable numbers of brook trout were present, or (2) that the
HSI model was not perfectly suited to predict optimum brook trout habitat in this area.
Therefore, the HSI scores for the other canyon streams on the LANL were not adjusted
by the amount derived by assigning a maximum HSI score of 1.O to Los Alamos Canyon.
Ultimately, the habitat suitability of these stream reaches for fish could only be
conclusively established by introduction of fish into those streams, followed by annual
monitoring of survival, growth, and reproductive success. Fish populations in a particular
area adapt to their habitats, so generalized models such as the HSI can only approximate
the general habitat characteristics associated with a particular species. Fish in specific
geographic areas adapt to localized habitat conditions, and thus could occupy habitats that
a generalized HSI would predict is unacceptable.
Habitat in Los Alamos Canyon supported an apparently self-sustaining population of
brook trout. The presence of the Los Alamos Reservoir may give these brook trout
important refugia for sustaining the population that the other streams do not have.
However, the year-round presence of brook trout observed and surveyed throughout the
stream segment as well as the absence of rainbow trout in this same segment suggested
that these two species have segregated into different habitats. Rainbow trout
(Oncorhynchusmykiss) compete with, and frequently excluded, brook trout from water
bodies accessible to both species. Rainbow trout encroachment has markedly reduced the
brook trout’s native range in the United States (NMDGF 1998). The larger rainbow trout
stocked into Los Alamos Reservoir were likely too large to move very far upstream in
Los Alamos Canyon, thereby leaving that habitat available for the smaller brook trout.
Consequently, brook trout were likely excluded from the reservoir, and given their small
size, they would be vulnerable as prey. These brook trout, survived in the Los Alamos
Canyon stream segment studied, and it had similar habitat to those in the stream segments
studied in the other canyons.
While there are many different approaches to evaluating fishery habitat, most had a core
set of measurements in common, such as water temperature, current velocity, discharge,
water depth, percent pools/glides/riffles, type and quality of pools present, cover type,
bank (channel) stability, bed substrate, and food availability (e.g.,Binns 1978; Idaho
DEQ 1996). More detailed metrics were added in the LANL Water Quality Assessment
to evaluate habitat requirements for particular fish species, and to further investigate the
health, diversity, and ecological integrity of a stream. In general, though, if water was
deep enough, had a reasonable flow, provided a diversity of hiding, resting, foraging, and
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spawning locations, and had a channel that was reasonably stable, it was considered
likely that a fish population would be present or potentially supported there.

... .

Most habitat models were developed for use in limited areas, such as individual States or
Ecoregions. While numerous habitat variables were typically examined, most models
were generally tailored to include only those variables that were considered limiting in a
particular region. For example, an alternative HSI model was designed for the highaltitude streams found in the Southern Blue Ridge Province (SBRP) in the Southeast
United States by Schmitt et al. (1993). Schmitt et al. (1993) chose not to include
variables such as stream flow or depth because the variables of elevation, gradient, and
pH correlated better with fish biomass. This particular simplification worked for the
Southeast, because there is a consistent and predictable relationship between elevation
and gradient with water depth and discharge. That same predictable relationship does not
hold for many streams in the Southwest, so HSI scores generated using the simplified
model may be inaccurate. For example, using the SBRP HSI, scores were generated at
-0.8 for every stream segment studied on the LANL, even though the results of the
Raleigh (1982) HSI model, and observations made by the USFWS biologists, suggested
that it was unlikely that fish habitats were equivalent in all four canyons. Therefore, the
SBRP HSI model was considered inappropriate for this assessment or for use in other
montane streams of New Mexico.
Calibration and Validation of HSI Models
There is potential for variation in HSI scores due to measurement variability and the
influence of changes in each parameter on the overall HSI scoring. The potential effects
of measurement bias and natural parameter variability on the overall calculated HSI score
was estimated. Measurement variability in actual habitat parameter measurements was
based on the variability in a particular habitat parameter measurement that would result in
a 0.1 unit change (10 percent) in the corresponding Suitability Index (SI) score. For
example, temperature measured in the 10-16 "C range would all yield an SI score of 1.O,
but for measured temperatures less than or greater than this range, a change in
temperature of -1 "C would result in a 0.1 change in the SI score. Precision of
temperature measurement was typically k0.1"C,so measurement bias was unlikely to
significantly affect the overall HSI scoring. Natural temperature fluctuations, however,
may vary by several degrees over the course of a day, which, if temperatures were near
the outside limits of the 1.O SI score (10-16 "C), could change the SI score by 20 percent
(0.2 units). As a validation of the HSI approach, Table 30 presented the optimal, worsecase, and range of HSI model parameter scores with the habitat associations reported by
the New Mexico Department of Game and Fish (NMDGF 1998) and the Habitat Quality
Index (Binns 1978).
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Other Habitat Considerations
The steep, >250-m drop from the Pajarito Plateau into White Rock Canyon containing the
Rio Grande (Figure 4), as well as the occurrence of ephemeral segments in most of these
canyons, likely prevents the natural migration of fish from the Rio Grande. Such barriers
are not an unusual situation in the western United States. The absence of fish or
depauperate fish fauna in many western streams is often explained by geographic
isolation due to cliffs, waterfalls, or mountain ranges (Smith 1981). Existing fish
populations in many isolated southwestern streams were the result of fish migrating into
these streams when sea levels were significantly higher, when temporary formation of
lakes were caused by obstructions (e.g., lava flows) across rivers, or by dispersal over
drainage divides (Rime and Minckley 1991). In some areas of the United States, fish
introductions by people would be more important than ecoregional delineations in
determining fish distributions (Maret et al. 1997). It would be reasonable to postulate
that some fish populations may have persisted in the intermittent streams on the Pajarito
Plateau for a time after geological isolation. However, extreme droughts or floods as well
as groundwater pumping and subsequent alteration of surface water flows, grazing
impacts, pollution, and over harvest may have eliminated any such isolated fish
populations. Without a sustained connection to larger, fish-bearing waters, such as the
Rio Grande, and lacking any augmentation by people, fish would probably not be able to
naturally re-colonize these streams.
Flooding is also an important factor structuring aquatic communities in streams. Streams
that are hydraulically complex (Le. those that have greater hydraulic resistance and
storage, pool volume, channel variability, and woody debris) with lower intensity floods
will lose fewer fish, but community resilience is also dependent on the timing of
spawning in relation to the timing of flood events (Pearsons et al. 1992). For example,
Pearsons et al. (1992) found spring-spawning fish, such as rainbow trout, would be
adversely affected by a spring flood than would fall-spawning fish, such as brook trout.
Overall, physically harsh and unpredictable environments, subject to disturbances from
floods or drought, are likely to have lower fish species diversity and reduced populations.
Nonetheless, a fishery can be remarkably persistent despite floods causing physically
harsh and unpredictable habitat conditions (e.g., John 1964; Rime 1975; Ross et al.
1985; Pearsons et al. 1992). Habitat use by fish affected by physically harsh conditions
may be less structured than in more benign systems (Rime 1975; Ross et al. 1985). In a
study of fish in streams of the Chiricahua Mountains in Arizona, flash-floods and drought
significantly affected population dynamics and presumably reduced species diversity, but
did not entirely eliminate the fishery (John 1964). Fish community persistence was
greater in benign environments, than in harsh environments, although habitat use was less
structured in harsh systems (Ross et al. 1985). Ross et al. (1985) pointed out four factors
that affect fish community persistence: 1) high intrinsic rate of reproduction resulting in
rapid repopulation by survivors of the environmental perturbation; 2) rapid return to areas
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dewatered during drought; 3) highly developed, refuge-seeking behaGor during drought;
and, 4) increased physiological tolerance to environmental change. Ross et ul. (1985)
reported that in lower elevation warmwater fisheries, fish communities were persistent,
but less stable in a stream suffering from reduced or eliminated water flows and elevated
water temperatures.
Younger fish are most vulnerable to flood mortality, while older and larger fish generally
were displaced downstream, but not killed (John 1964; Rinne 1975). Rinne (1975)
reported that fish in the streams of the Chiricahua Mountains, including speckled dace (R.
osculus), Agosiu spp., and Cumpostoma ornatum, spawned in early spring or late
summer, and depending on conditions, they might spawn twice. The most damaging
scenario to fish populations would be if fish spawned in the spring and experienced flood
mortalities, and then were faced with another flash flood (John 1964; Rinne 1975). As
the LANL stream segments are isolated, with natural immigration being unlikely,
repeated flash floods could reduce and perhaps eliminate any isolated fish populations.
However, habitat, while not ideal at all locations, did not preclude the use of these
streams by a small population of fish (Le., HSI Scores were greater than zero).
In the semi-arid streams of the Southwest, drought may also adversely affect a fish
population due to the combination of reduced habitat, food shortages, higher water
temperatures, and reduced water quality conditions (John 1964). Crowding of fish into
small, permanent pools can exacerbate these effects. Thus, potential fish populations
would be expected to decrease during drought. However, if permanent pools were
present, and allow even a small population of fish to persist, they could recolonize the
stream during more optimal conditions. In such situations, stronger individuals would
survive, and thus a more tolerant fish sub-population could develop more rapidly than in
a less stressful environment.
Habitat Quality Index
In Wyoming, trout habitat and trout production is associated with a wide variety of
streams. Binns (1978) used regression of trout biomass and 22 attributes characterizing
trout habitat in streams to arrive at a Habitat Quality Index (HQI). Using the multiple
regression equation described in Binns (1978), HQI scores were calculated for the stream
reaches studied on the LANL. These HQI scores are a potential predictor of trout
biomass (per Binns 1978) and the highest HQIs were from the Los Alamos Canyon
(Figure 82). Scores for the other canyon stream reaches were roughly '/3 to !4 of those
calculated for Los Alamos Canyon, suggesting a more limited biomass in these stream
reaches. While the HQI methodology was generated from Wyoming streams, the HQI
scores add to the weight-of-evidence that the LANL canyon streams have the potential to
contain at least some fish biomass (although the predicted standing crop density would be
as low as 1/3 to '/4 of the trout density that was found in the Los Alamos Canyon stream
segment studied).
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Invertebrate Habitat Assessment
For all stream segments but those in Sandia Canyon, the RBP habitat scores ranged from
-1 60 to 180 (Figure 83), indicating highly suitable habitat for invertebrate colonization.
The lower suitability score associated with Sandia Canyon (-130) was driven by poor
substrate characteristics, such as average size, embeddedness, and stability, as well as a
high erosion potential. This did not mean that there would be no invertebrates present,
but rather, that the community structure would likely be dominated by more stresstolerant taxa. Results of benthic macroinvertebrate community assessments (FordSchmid 1999) indicated that the benthic macroinvertebrate community was moderately
impacted, likely by pollution and degraded habitat conditions, as well as it contained
more stress tolerant taxa (Cross 1995a).
Stream Geomorphology and Habitat StabiLity
According to the Rosgen (1996) classification scheme, Los Alamos Canyon was a “B”
stream type, with moderate entrenchment, sinuosity, and width to depth ratio. The
relatively steep slope of this channel type and predominance of gravel substrate resulted
in a final classification of “B4A.” The B4 type channel is relatively stable and does not
normally supply high sediment loads. Valle Canyon was also a “B” type stream, but
because of its more moderate slope it classified as a “B4” channel. Upper Pajarito
Canyon also classified as a “B4” channel, while the lower reach of the segment studied
was rated as a “B3” due to the predominance of a cobble substrate. Sandia Canyon
classified as a “B2C” and “B2” channel, for the upper and lower reaches of the segment
studied, respectively, due to the boulder and bedrock substrate common in this channel.
Normally stable versions of these channel types would contribute minor quantities of
sediments downstream, but the highly erodible banks in some sections of Sandia Canyon
combined with the scoured bedrock bottom likely resulted in higher sediment transport
during high flow events (that were found commonly in the segment studied). Los
Alamos, Valle, and Pajarito Canyon stream segments ranked as fairly stable, whereas the
Sandia Canyon stream segment ranked as unstable, especially the upper portion of the
segment, near the upstream wetland. Therefore, this suggested that the stream habitat in
Sandia Canyon was unstable and more prone to disturbances than the other streams
studied. This evaluation of the stream channel stability was also used to allow
predictions of the stability of the measured habitats over time.
RESULTS OF THE WATER QUALITY
INDEX DEVELOPMENT

The values assigned, and the summary indices of biological, chemical, and physical
quality are provided in Table 3 1, Table 32, and Table 33, respectively. The Index of
Biological Quality for Valle, Pajarito, Sandia, and Los Alamos Canyons was 42,48, 38,
and 60. This suggests that the integrity of the aquatic community is 70 percent in Valle
Canyon, 80 percent in Pajarito Canyon, and 63 percent in Sandia Canyon as compared to
that in Los Alamos Canyon. Using the decision matrix in Table 18, aquatic life use was
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The Index of Chemical Quality for Valle, Pajarito, Sandia, and Los Alamos Canyons was
33, 37,3 1, and 41. This suggests that the chemical integrity of the water, sediment, and
biota was 80 percent in Valle Canyon, 90 percent in Pajarito Canyon, and 76 percent in
Sandia Canyon as compared to that in Los Alamos Canyon. Chemicals of concern
identified were PCBs, Cr, Al, Fe, and explosives. The Index of Physical Quality for
Valle, Pajarito, Sandia, and Los Alamos Canyons was 22, 24,28, and 38. This suggests
that the physical integrity of habitat for fish and benthic macroinvertebrates was 58
percent in Valle Canyon, 63 percent in Pajarito Canyon, and 74 percent in Sandia Canyon
as compared to that in Los Alamos Canyon. Physical impairments in Valle Canyon and
Pajarito Canyon were lack of adult or trout egg habitat. The unstable stream channel,
sedimentation, and the embeddedness of the substrate reduced macroinvertebrate habitat,
and the reduction of prey reduced the potential habitat for trout in Sandia Canyon.
When each of these biological, chemical, and physical quality indices are summed into a
final Water Quality Index, Valle, Pajarito, Sandia, and Los Alamos Canyons’ total scores
are: 97, 109,97, and 139, respectively. The final Water Quality Index of Valle and
Sandia Canyon was 70 percent and Pajarito Canyon was 78 percent of the Los Alamos
Canyon reference stream. When the chemical and physical quality scores are subtracted
from the reference site, the amount of impact relative to the biological integrity can be
gauged (Figure 84). Physical impacts were found at 37 percent, chemical impacts were
found at 8 percent, and the resultant biological integrity of the Pajarito Canyon stream
segment was 80 percent of that of the reference site. At the Valle Canyon stream reach,
physical impacts were 42 percent, chemical impacts were 17 percent, and the resultant
biological integrity was 70 percent of that of the reference site. At the Sandia Canyon
stream reach, physical impacts were 26 percent, chemical impacts were 33 percent, and
the resultant biological integrity was 63 percent of that of the reference site, suggesting
that chemical impacts had a greater effect on the biological response and community than
did physical impacts.

84

105

NMED Exhibit 135

s. FISHAND WILDLIFE SERVICE - WATER OUALITYASSESSMENT
OF 4 INTERMITTENTSTREAMS INLOSALAMOSCOUNTY

CONCLUSIONS
Currently, the designated uses of the intermittent streams that cross the LANL are
livestock watering and wildlife habitat (NMWQCC 1995) and these designated uses do
not include aquatic life (Le., fisheries) use. These intermittent streams have likely
harbored aquatic life for millennia, though the benthic macroinvertebrate community has
apparently only been formally studied since 1990 (Bennett 1994; Cross 1994a, 1995%
1995b, 1996b, 1997; Cross and Davila 1996; Ford-Schmid 1996, 1999, and this study).
Therefore, aquatic life is an existing use of these intermittent streams that should be
protected. The protection of aquatic life is a basic mandate of the Clean Water Act.
The objective of the Clean Water Act (section 101(a)) is to “restore and maintain the
chemical, physical, and biological integrity of our Nation’s waters.” In order to achieve
this objective, it was declared that wherever attainable, an interim goal of water quality
which provides for the protection and propagation of fish, shellfish, and wildlife and for
recreation in and on the water be achieved. The USEPA (1995b) has suggested that the
term “aquatic life” more accurately reflects the protection of the aquatic community that
was intended in section 101 (a) of the Clean Water Act. If the designated uses of the
intermittent streams that cross the LANL do not include protection of aquatic life, then
the NMED may need to perform and submit to the USEPA the results of a Use
Attainability Analysis.
Additionally, under New Mexico’s Antidegradation Policy, no activity is allowable
which would partially or completely eliminate an existing use whether or not that use has
been designated in the State’s water quality standards. Therefore, permits issued that
might allow activities to commence without expressly protecting the aquatic life in these
intermittent streams may need additional consideration. The USDOE, the USEPA and the
State of New Mexico should determine if there is a need to conduct an antidegradation
policy analysis or other review in order to identifl if existing aquatic life uses of these
intermittent streams are adequately protected by any planned or permitted activities.
Recreational Uses (Primary and Secondary Contact)
The aesthetic qualities of these canyon streams was an existing use; as evidenced by the
recreation of LANL employees and citizens that was observed during the LANL Water
Quality Assessment. Children were found to play in and around the Sandia Canyon
stream. Some of the pools in this stream were of sufficient size for wading or bathing. In
Los Alamos Canyon, extensive recreation was observed in the form of swimming,
fishing, and ice skating in and on the Los Alamos Reservoir. Fishing upstream in Los
Alamos Canyon is allowed on the Santa Fe National Forest. However, the USFWS did
not evaluate the fecal coliform content of these waters, and no other information on fecal
coliform content was provided. As fecal coliform content is an important criterion for the
designation of recreational uses, the criteria for identification of use attainability was not
85

106

NMED Exhibit 135

s. FISHAND WILDLIFE SERVICE - WATER O V A L I T Y A S S E S S M E ~ T O FINTERMITTENTSTREAMSIN
~

LOSALAMOSCOUNTY

met by the LANL Water Quality Assessment. Nonetheless, as primary contact in Los
Alamos Reservoir was observed to occur, as was secondary contact in the intermittent
stream segments, these uses should be considered existing.
Domestic Water Supply
No domestic water supply use was observed occurring in associated with these stream
segments. Also, several constituents in water (that have domestic water supply water
quality standards) were either not analyzed (Le., cyanide) or were analyzed using nonUSEPA-approved methods (e.g.,tritium, total mercury, dissolved silver, and dissolved
uranium). Therefore, statements as to the quality of these canyon stream waters for
drinking water and domestic water supply was necessarily limited. However, using nonUSEPA-approved methods, these constituents were reported by others (Dale 1998;
LANL 1998a; Blake et al. 1995; this study) as being below domestic water supply
standards. From the data available for the LANL Water Quality Assessment, only barium
in Valle Canyon exceeded the domestic water quality standards for the State of New
Mexico (NMWQCC 1995). With proper treatment, stream waters from Los Alamos,
Sandia, and Pajarito Canyons could be made usable for a domestic water supply in the
hture and as these are source waters, this use should be considered and protected for
downstream users.
Wildlve Habitat
Total mercury and total selenium, which are the applicable numeric standards for waters
designated as wildlife habitat, were not analyzed by the USFWS at detection limits below
the water quality standards or using USEPA-approved methods. However, no excess
mercury or selenium accumulation was noted in the sediment or biota collected during
the LANL Water Quality Assessment, suggesting that in the stream segments studied,
selenium and mercury had not reached concentrations problematic for wildlife
consumption. Concentrations of bioaccumulative contaminants of concern are best
detected in biota due to the higher probability of detection (Phillips 1980). Dissolved
mercury and selenium concentrations were also below the detection limits, but the water
quality standards are based on total concentrations. All canyons offered stream habitat
and water for wildlife to drink and bathe as well as offered food, ecosystem services, and
shelter. The Sandia Canyon stream segment was found to contain PCBs at levels that led
to bioaccumulation in caged-fish, which if accumulated in native biota, could present
health risks to predatory wildlife that would consistently eat the aquatic life found there
as food.

The majority of vertebrate wildlife species found in this region were found in association
with the wetlands and riparian vegetation near the intermittent streams or tributaries. Of
the 3 10 vertebrate species of the Jemez Mountains (Table 2), 7 percent were fully aquatic
including 9 montane species of fish (with 14 other species found in the Rio Grande
downstream). An additional 13 percent of these species were semi-aquatic, such as the
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amphibians, ducks, herons, and the American dipper, which were found in suitable
habitat (lakes, ponds, streams, wetlands) on the Pajarito Plateau. For instance, waterfowl
visited the standing bodies of water on the Pajarito Plateau as well as foraged along the
Rio Grande and at other wetlands in tributary canyons. Birds and other animals of arid
ecosystems and woodlands have been documented drinking frequently and bathing from
temporary waters, springs, and other wetlands and many of these species were found
using the LANL. Over 60 species of vertebrate wildlife were documented using artificial
water bodies formed by waste water discharges for food, shelter, and drinking. Animals
were found to make repeated, and long-duration visits to artificial water bodies on the
LANL, even when access was partially restricted, or where the water was contaminated.
For example, Hansen et al. (1 999) reported that racoons entered a lagoon that was
partially fenced and remained foraging there over 20 hours had accumulated tritium.
Invertebrate surveys in the 4 stream segments examined identified 1 17 different benthic
macroinvertebrate taxa which spend the majority of their life span intimately associated
with these intermittent streams. Studies by the LANL, as well as qualitative observations
made during this study, including actual sightings, and signs such as tracks, nesting areas,
and scat, indicated use of these stream segments as habitat for a variety of wildlife
species, including various birds, mammals, reptiles, and amphibians.
Livestock Watering
Tritium, total mercury and dissolved cobalt that are applicable to the livestock drinking
water quality standards were not analyzed by the USFWS using USEPA-approved
methods. However, dissolved mercury was not detected using USEPA-approved
methods with detection limits below the livestock standard. Dissolved cobalt and tritium
was analyzed by non-USEPA approved methods, so these constituents were not further
addressed. Aluminum concentrations in Pajarito Canyon were greater than the livestock
drinking water quality aluminum standard in one instance, and it is believed that the
aluminum is of natural origin.

Livestock watering was an existing use in Los Alamos Canyon. Cattle grazing was
reported in lower Los Alamos Canyon by Foxx (1992) and Ferenbaugh et al. (1990).
Historic sheep and goat grazing (prior to 1975) was reported to occur on the Pajarito
Plateau by the Homesteaders (C. Montaiio, written communication) as well as by Native
American peoples. Although the area has steep slopes that pose a risk to some domestic
animals, quality forage and water in the canyon streams were available to support at least
some individuals. Livestock watering, therefore, appears to be an attainable use in these
canyons, and the NMWQCC (1995) designated this use in 1995. However, water quality
for livestock drinking water might be unacceptable in Pajarito Canyon due to elevated
aluminum.
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Irrigation Use
The use of the Pajarito Plateau for agricultural crops was a historic use of the area (Nyhan
et al. 1978), including diversion of waters and ditch conveyance for flood irrigation
(Steen 1977). Irrigation of high elevation crops of grasses, legumes, and orchards is not
unusual, as such irrigated pastures can be providd as forage for livestock (Young et al.
1994). Los Alamos Canyon water has been used for turf-irrigation in the Town of Los
Alamos on a yearly basis. Experimental vegetable crops are also grown in Los Alamos
Canyon for research purposes (Fresquez et al. 1999). Irrigation was an existing use of
waters in Los Alamos Canyon, and may be an attainable use in the other canyons studied.
However, this study did not evaluate these waters for fecal coliform content, which is a
water quality parameter to be considered in the designation of irrigation use. Except for
aluminum in a reach of Pajarito Canyon, no water constituent measured exceeded the
water quality standards to protect irrigation use, and this aluminum was believed to be of
natural origin.
Coldwater Fishery Use and Coldwater Aquatic Life
The NMED (2001a) stated that,

“. . . definitions [of fisheries in New Mexico], except for that of marginal
coldwater fishery, apply to waters where fish may or may not be presentthe designation is based on water quality considerations and ‘stream bed
characteristics’ or ‘other characteristics.’ The definition of ‘marginal coldwater
fishery requires that the water body be ‘known to support a coldwater fish
population during at least some portion of the year.’ This is the one classified
aquatic life use that actually requires the presence of fish species.”
Use of coldwater streams or lakes by aquatic life could therefore be considered covered
by the coldwater fishery use designation by New Mexico. According to the NMED
(2001a), many people think that the coldwater fishery use designation applies only to
waters that support fish, that is, “those poikilothermitic aquatic vertebrate organisms of
the Superclass Pisces, characteristically having fins, gills, and a streamlined body.’’
According to the USEPA (1995b), even if sport or commercial fish are not present in a
water body, it does not mean that it may not be supporting an aquatic life protection
function. An existing aquatic community composed entirely of invertebrates and plants,
such as may be found in a pristine alpine tributary stream, should still be protected
whether or not such a stream supports a fishery (USEPA 1995b). Therefore, a fishery is
more than just a fish in water; it is the biological, chemical, and physical characteristics
of a water body, including the invertebrate community and all the other aquatic life forms
that provide food as well as other ecosystem functions and services.
Based on location, measurement of air and water temperatures, and the presence of
coldwater indicator species of aquatic life, these intermittent streams were considered
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coldwater in nature. Based on the presence of an apparently propagating brook trout
population in Los Alamos Canyon, above the reservoir, the presence of shellfish, and
other forms of aquatic life, a coldwater fishery was considered an existing use. As Sandia
Canyon contained potential trout habitat, and aquatic life was supported, a coldwater
fishery was considered an existing use. Since Los Alamos Canyon, below the reservoir,
and the stream segment studied in Pajarito Canyon contained potential trout habitat, and
aquatic life was supported, a coldwater fishery was considered an existing use. Valle
Canyon contained potential trout habitat (although marginal in quality), however, with
established shellfish populations and other aquatic life, a coldwater fishery was
considered an existing use. Since all these intermittent streams contained aquatic life, a
coldwater fishery was considered an existing use and should be considered for State
designation.
However, water -temperatureextremes and other physical characteristics did not support a
high quality coldwater fishery in any canyon stream segment studied. Therefore, high
quality coldwater fishery use was not considered an existing use. Turbidity and
aluminum in the Pajarito Canyon segment were above the water quality criteria for a
coldwater fishery. However, these parameters did not appear to contribute to any toxicity
in the caged-fish reared in this water for over two months, or during toxicity testing, or
preclude the colonization of the stream by benthic macroinvertebrates. Should it be
determined that the elevated aluminum and turbidity are due to natural background
conditions, then site-specific water quality standards for aluminum and turbidity may
need to be developed for these intermittent streams and likely, all streams of the Jemez
Mountains.
Pollution by barium and explosives, lack of sufficient pool habitat and flow, and silting of
spawning substrate in Valle Canyon make it likely that it would only support a very
limited trout population. Also, extremes in climate or predator harvest would likely limit
the long-term viability of trout without periodic stocking and habitat restoration. Total
chlorine residuals and cyanide (amenable to chlorination) were not determined in the
stream segments studied, but naturally elevated concentrations of these parameters would
not be expected. While water depth was a limiting habitat factor for brook trout in these
streams, these conditions could be improved by creating larger pools or channels of
greater depth, by using techniques proposed by Rosgen (1996), Hunter (1991), or the
Federal Interagency Stream Restoration Working Group (1998).
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RECOMMENDATIONS
A critical goal of any water quality management program is the protection of aquatic life.
It is the basic mandate of the Clean Water Act to restore and maintain the chemical,
physical, and biological integrity of our Nation’s waters. Aquatic life in the form of
wetland plants, aquatic invertebrates, fish, insects, shellfish, amphibians, and other biota
that have adapted to the intermittent streams and other waters of the Pajarito Plateau and
should be explicitly protected. Actions that could be taken by the Laboratory (and others)
to protect aquatic life include:
meet water quality standards applicable to a designated use of coldwater fishery;

!

identify aquatic life use in all water quality programs, plans, permits, and reports;
use aquatic life criteria developed by the USEPA (1998a) in the evaluation of
water quality trends, conditions, and impacts;
establish sediment screening criteria based on toxicological thresholds for aquatic
life;
employ standardized biological tests to identify the effects of waste waters or
streams that contain chemicals or mixtures which either do not yet have protective
criteria established or that produce their toxic effects at very low concentrations
that are beyond the capability of laboratory instruments to detect;
use narrative biological criteria and regional reference conditions to preserve,
protect, and restore water resources to their most natural condition attainable;
manage for native species diversity, including benthic macroinvertebrate
communities and other aquatic life using multiple standardized measures of the
physical, chemical, and biological characteristics of other similar regional water
bodies;
continue to identify pollutant sources, remove them or reduce impacts, and restore
the stream channel;
seek zero discharge of any persistent, bioaccumulative, or toxic substances found
within a watershed that pose a threat to aquatic life, wildlife, or other uses; and,
quantitatively model the total maximum daily load of any persistent,
bioaccumulative, or toxic substances that threaten the function of these canyons to
convey clean water and sediment downstream.
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Successfully managing the health and integrity of the aquatic habitats on the Laboratory
and reducing the impacts of the Cerro Grande Fire will require a sound scientific
understanding of these canyon ecosystems. The connection between land cover,
watershed condition, and channel dynamics will need to be better understood in these
steep, coarse-bedded streams. Short-term restoration of the impacted canyon habitats will
likely be limited by the fire-related inputs of sediments, salts, ash, contaminated
sediments, organic inputs, and erosive processes. For a time, such processes will likely
affect the energy flow dynamics and limit the numbers and diversity of aquatic life. To
protect aquatic life during restoration the interactions of the entire set of landscape
components will need to be incorporated: uplands and wetlands, aquatic habitats,
riparian corridors, and stream beds. Detailed habitat surveys such as those of this study
could be further developed in order to measure, analyze, and map the biological,
chemical, and physical characteristics of these canyon streams and monitor their
recovery. An approach that integrates biosurvey data, which reflects the integrity of the
water resource directly, along with water chemistry, physical habitat, bioassays, and other
monitoring and source information, would be central to accurately defining the health of
these streams. Restoration goals should also include the production of clean water and
sediment for use by resident aquatic life, wildlife, people, and the ecosystems
downstream.
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TABLES
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Table 1. Biological, Chemical, and Physical Evaluations Conducted during the LANL
Water Quality Assessment, 1996-1997.

BIOLOGICAL EVALUATIONS
Biological Inventory
Wildlife Reported in Study Area
Electrofishing Survey
Aquatic Life Reported in the Study Area
Benthic Macroinvertebrate Survey
Taxa Density and Richness
Diversity Indices
Community Metrics

Biological Response
Surface Water Toxicity Testing
Using a 96-hour Static Renewal Test
with laboratory invertebrateshish
In Situ Caged-fish 96-hr & 2 months
Sediment Toxicity Testing
Using a 96-hour Test of Porewater
with laboratory invertebrates
Contaminant Bioavailability
MetalsPCB accumulation in biota

CHEMICAL EVALUATIONS
Field and Laboratory Analyses Nutrients
Continuous Monitoring
X
Grab Water Samples
X
Porewater
Chemical Analyses
Organics
Water Samples
Porewater
X
Sediment
Benthic Macroinvertebrates
X
Caged Fish

Minerals Dissolved Oxygen pH
X
X
X
X
X
X
X
X
X
Metals Radionuclides Explosives
X
X
X
X
X
X
X
X
X

PHYSICAL EVALUATIONS
Instream Characteristics
Width and Depth
Flow and Discharge
Substrate
cover
Watershed Characteristics
Stream Channel Stability
Land Use and Land Cover
Air & Water Temperature
Water Uses & Discharges

Habitat Conditions
Habitat Type (e.g.,pool, riffle, run)
Riparian Vegetation
Habitat Stability
Habitat Suitability ModeLs
Brook Trout Life Cycle Habitat Suitability Index
Longnose Dace Adult Habitat Suitability Index
Rapid Bioassessment Protocol for Invertebrates
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Table 2. Wildlife Species Reported in the Jemez Mountains and Characterized by
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Table 2. Wildlife Species Reported in the Jemez Mountains and Characterized by
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Table 2. Wildlife Species Reported in the Jemez Mountains and Characterized by
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Table 2. Wildlife Species Reported in the Jemez Mountains and Characterizedby
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Table 2. Wildlife Species Reported in the Jemez Mountains and Characterized by
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Table 2. Wildlife Species Reported in the Jemez Mountains and Characterized by

1 Subletteetal. 1990
2 Calamusso and Rinne 1999
3 Rinne and Platania 1995
4 Lkgenhardtet al. 1996
5 Foxx et al. 1999
6 Hinojosa 1997
7 Findley et al. 1975
8 Biggs et al. 1997b
9 Biggs et al. 1997a
10 Travis 1992
1 1 Poole and Gill 1999
12 Johnson and Wauer 1996
13 National Geographic Society 1987
14 Fettig 1999
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COMMON NAME

SCIENTIFIC NAME

Source'

Fully
Aquatic

GUILD'
Semi- Riparian Terrestrial
aquatic
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Canyon Watershed or Drainage
Variable

Los Alamos

Sandia

Pajarito

Watef

Valle

Drainage Area (km2)

28.4

14.2

20.7

15.4

10.8

Basin Length (km)

25.9

15.8

22.5

21.7

11.9

38.8

1.2

25.4

26.4

4.1

<o. 1

2.7

3.1

---

% Ponderosa Pine

14.8

13.2

33.8

37.6

--

% PiiiodJuniper and

24.7

59.8

16.3

23.1

--

% Grassland

2.3

3.2

3.9

6.5

% Unvegetated

9.6

13.1

3.4

2.5

% Developed

4.9

9.5

15.3

0.6

----

% SpruceFir
% Aspen

Juniper Savannah

a

Land use data only available for Water Canyon, which contains Valle Canyon.
Stream order determined fi-om topographic maps indicated a first order stream at the
study location, however, effluent discharges that are similar to tributaries in volume
and location indicated a second order stream.
Based on the preliminary vegetation and land cover classification for the Los
Alamos National Laboratory and vicinity as reported by Koch et al. (1 997).
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Table 4. Location of C
Stream Read

Easting

Northing

Los Alamos AR'

Hydrolab monitoring

377385

3971927

Sandia Canyon

Hydrolab monitoring

381852

3970414

Pajarito Canyon

Hydrolab monitoring

379362

3968959

Valle Canyon

Hydrolab monitoring

379703

3967945

Los Alamos AR

Cages Tlband BlC

377230

3972135

Los Alamos AR

Cages T2 and B2

377262

3972104

I

Cages T3 and B3

Los Alamos AR
~~~

377286

I

3972095

~

Los Alamos AR

Cages T4 and B4

377310

3972058

Los Alamos AR

Cages T5 and B5

377332

3972024

Los Alamos AR

Cages T6 and B6

377336

3972009

Los Alamos AR

Cages T7 and B7

377341

3971986

Los Alamos AR

Cages T8 and B8

377353

3971958

Los Alamos AR

Cages T9 and B9

377385

3971927

Sandia Canyon

Cages T1 and B1

381852

3970414

Sandia Canyon

Cages T2 and B2

381894

3970414

Sandia Canyon

Cages T3 and B3

381943

3970388

Sandia Canyon

Cages T4 and B4

I
I
I

I Cages T5 and B5
I Cages T6 and B6

Sandia Canyon
~~~

X - Y Coordinates

Cage Number, Monitoring, or
Habitat Measurement

Canyon Stream Reach

~~

Sandia Canyon
~

381967
381997
382052

I
I
I

3970386
3970372
3970367

~~

Sandia Canyon

Cages T7 and B7

382079

3970352

Sandia Canyon

Cages T8 and B8

382007

3970337

Sandia Canyon

Cages T9 and B9

382048

3970348

Pajarito Canyon

Cages T1 and B1

379362

3968959
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Los Alamos AR

Upper Habitat Transect 5

37722 1

3972131

Los Alamos AR

Upper Habitat Transect 6

377233

3972131

Los Alamos AR

Upper Habitat Transect 7

377246

3972 123

Los Alamos AR

Upper Habitat Transect 8

377256

39721 15

Los Alamos AR

Upper Habitat Transect 9

37726 1

39721 15
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Table 4. Location of Cages and Habitat Measurements in Canyon Stream Reaches for the
LANL Water Quality Assessment, 1996-1997. Continued.

-

Los Alamos AR

I Upper Habitat Transect 10

I

377262

I

3972104

I

~~

Los Alamos AR

Lower Habitat Transect 1

377312

3972048

Los Alamos AR

Lower Habitat Transect 2

377317

3972045

Los Alamos AR

Lower Habitat Transect 3

377319

3972029

Los Alamos AR

Lower Habitat Transect 4

377321

3972019

Los Alamos AR

Lower Habitat Transect 5

377332

3972024

Los Alamos AR

Lower Habitat Transect 6

377332

3972008

Los Alamos AR

Lower Habitat Transect 7

377343

3971998

Los Alamos AR

Lower Habitat Transect 8

377338

3971988

Los Alamos AR

Los Alamos AR
Los Alamos BRd

Los Alamos BR

I Lower Habitat Transect 9
I Lower Habitat Transect 10
I Habitat Transect 1
I Habitat Transect 2

I
I
I
I

377339
377334
378133
378134

I
I
I
I

3971987
3971971
3971548
3971536

Los Alamos BR

Habitat Transect 3

378142

3971533

Los Alamos BR

Habitat Transect 4

378159

3971542

Los Alamos BR

Habitat Transect 5

378165

3971535

Los Alamos BR

Habitat Transect 6

378174

3971533

Los Alamos BR

Habitat Transect 7

378183

3971532

Los Alamos BR

Habitat Transect 8

378184

3971528

Los Alamos BR

Habitat Transect 9

378194

3971534

Los Alamos BR

Habitat Transect 10

378201

3971520

Sandia Canyon

1 Upper Habitat Transect 1

1

Sandia Canyon

Upper Habitat Transect 2

381909

3970407

Sandia Canyon

Upper Habitat Transect 3

381911

3970406

Sandia Canyon

I Upper Habitat Transect 4

Sandia Canyon

Upper Habitat Transect 5

I

I

381895

381920
381931

I

I

3970407

3970404
3970392
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I
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I

I
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Table 4. Location of Cages and Habitat Measurements in Canyon Stream Reaches for the
LANL Water Quality Assessment, 1996-1997. Continued.
Sandia Canyon

I Upper Habitat Transect 6

-

I

381935

I

3970390
~

Sandia Canyon

Upper Habitat Transect 7

381945

3970390

Sandia Canyon

Upper Habitat Transect 8

381956

3970388

Sandia Canyon

Upper Habitat Transect 9

381963

3970386

Sandia Canyon

Upper Habitat Transect 10

381973

3970373

Sandia Canyon

Lower Habitat Transect 1

382083

3970352

Sandia Canyon

Lower Habitat Transect 2

382093

3970352

Sandia Canyon

Lower Habitat Transect 3

382101

3970343

Sandia Canyon

Lower Habitat Transect 4

382105

3970340

Sandia Canyon

Lower Habitat Transect 5

3821 10

3970338

Sandia Canyon

Lower Habitat Transect 6

382121

3970343

Sandia Canyon

Lower Habitat Transect 7

382129

3970345

Sandia Canyon

I Lower Habitat Transect 8

Pajarito Canyon

I Lower Habitat Transect 1

I

382139

I

3970344

I
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Table 4. Location of C lges and Habitat Measurements in Canyon Stream Reaches for the
LANL Water 2uality Assessment, 1996-1997. Continued.

-

Pajarito Canyon

Lower Habitat Transect 2

Pajarito Canyon

Lower Habitat Transect 3

Paiarito Canyon

Lower Habitat Transect 4

Paiarito Canyon

Lower Habitat Transect 5

Pajarito Canyon

Lower Habitat Transect 6

Pajarito Canyon

Lower Habitat Transect 7

Pajarito Canyon

Lower Habitat Transect 8

Pajarito Canyon

Lower Habitat Transect 9

Pajarito Canyon

Lower Habitat Transect 10
Upper Habitat Transect 1

Valle Canyon

1

I
I
I
I
I

379737

1
1
1
1
1

396798lpPp]

Valle Canyon

Upper Habitat Transect 2

379740

Valle Canyon

Upper Habitat Transect 3

379757

Valle Canyon

Upper Habitat Transect 4

379761

Valle Canyon

Upper Habitat Transect 5

379769

Valle Canyon

Upper Habitat Transect 6

379773

Valle Canyon

Upper Habitat Transect 7

379784

3968028

Valle Canyon

Upper Habitat Transect 8

379895

3968012

Valle Canyon

Upper Habitat Transect 9

379806

3968009

379813

3968007

379994

3968015

Valle Canyon
Valle Canyon
Valle Canyon
Valle Canyon
Valle Canyon

I Upper Habitat Transect 10
I Lower Habitat Transect 1
I Lower Habitat Transect 2
I Lower Habitat Transect 3
I Lower Habitat Transect 4

I
I
I
I
I

380002
380011
380013
-~

3967990

3968001

I
I
I

3968014
3968024

I
I
I
I
1

3968010-p1

Valle Canyon

Lower Habitat Transect 5

380026

3968016

Valle Canyon

Lower Habitat Transect 6

380036

3968012

Valle Canyon

Lower Habitat Transect 7

380040

3968027
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Table 4. Location of Cages and Habitat Measurements in Canyon Stream Reaches for the
LANL Water Quality Assessment, 1996-1 997. Continued.

-

Valle Canyon

Lower Habitat Transect 8

38005 1

3968023

Valle Canyon

Lower Habitat Transect 9

380053

3968021

Valle Canyon

Lower Habitat Transect 10

380055

a

b

1

39680 12

AR = above the Los Alamos Reservoir.
T1= Toxicity Cage 1, and so on. See text.
B1 = Bioaccumulation Cage 1, and so on. See text.
BR = below the Los Alamos Reservoir.
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Table 5. Chemical Name, Symbol, Method of Analysis, and Report ng Limits for the LANL
Water Quality Assessment, 1996-1997.
ting Limits"
Chemical Name

Symbol

Method
water

sediment

tissue

mg/kgDw

mg/kgDW

water

I+

aluminum

A1

ICP-MS'

aluminum

AI

ICP/AES'

antimony

Sb

ICP-MS

0.001

0.001

arsenic

As

ICP-MS

0.01

0.01

arsenic

As

ICP/AES

barium

Ba

ICP-MS

0.001

0.001

barium

Ba

ICP/AES

0.8

0.8

beryllium

Be

ICP/AES

0.3

0.3

boron

B

ICP/AES

19.3

19.3

cadmium

Cd

ICP-MS

0.01

0.01

cadmium

Cd

ICP/AES

1.5

1.5

calcium

Ca

ICP-MS

0.01

0.01

cerium

Ce

ICP-MS

0.001

0.001

cesium

cs

ICP-MS

0.001

0.001

chromium

Cr

ICP-MS

0.01

0.01

1

chromium

Cr

ICP/AES

2.5

2.5

0.4

cobalt

co

ICP-MS

0.01

0.01

copper

ICP-MS

0.01

0.01

copper

cu
cu

ICP/AES

2.2

2.2

dysprosium

DY

ICP-MS

0.001

0.001

erbium

Er

ICP-MS

0.001

0.001

europium

Eu

ICP-MS

0.001

0.001

gadolinium

Gd

ICP-MS

0.001

0.001

gallium

Ga

ICP-MS

0.01

0.01

germanium

Ge

ICP-MS

0.01

0.01

0.01
2 1.5

21.5

0.01
21.5

21.5

---

1

1.6
0.1

1.5

I

---

--0.5
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Table 5. Chemical Name, Symbol, Method of Analysis, and Reporting Limits for the Los
Alamos National Laboratory Use Study, 1996- 1997 Continued.

-

Reporting Limits
water

I

sediment

tissue

-t+--k0.001

gold

Au

ICP-MS

0.001

hahium

Hf

ICP-MS

0.001

holmium

Ho

ICP-MS

0.001

0.001

0.1

---

indium

In

ICP-MS

0.001

0.001

0.1

iridium

Ir

ICP-MS

0.001

0.001

0.1

-----

iron

Fe

ICP-MS

0.01

0.01

1

---

iron

Fe

ICP/AES

2.6

2.6

8.1

lanthanUm

La

ICP-MS

0.001

0.001

lead

Pb

ICP-MS

0.001

0.001

lead

Pb

ICP/AES

lithium

Li

ICP-MS

0.01

lutetium

Lu

ICP-MS

0.001

magnesium

Mg

ICP-MS

0.0 1

magnesium

Mg

ICP/AES

manganese

Mn

ICP-MS

0.01

manganese

Mn

ICP/AES

1.6

mercury

Hg

CVAA'

molybdenum

Mo

ICP-MS

0.001

0.001

molybdenum

Mo

ICP/AES

4.0

4.0

0.001

0.001

I

I neodymium

Nd

I

ICP-MS

0.001

15.9

y
0.001

36.3

---

I

---

I 1
1 :::I
a;

nickel

Ni

ICP-MS

0.01

0.01

1

nickel

Ni

ICP/AES

4.4

4.4

0.1

niobium

Nb

ICP-MS

0.001

osmium

os

ICP-MS

0.001

palladium
r

I platinum

Pd
-

I

I

ICP-MS
1

Pt

I

I

-0.1

-0.4

--1

[
0.001

0.001

0.01

0.01

0.001

0.001

I

ICP-MS

5

_--

I

0.1

I

---
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Reporting Limits
Chemical Name

Symbol

Method
water

pore
water

sediment

tissue

---

potassium

K

ICP-MS

0.1

0.1

1

praseodymium

Pr

ICP-MS

0.001

0.001

0.1

rhenium

Re

ICP-MS

0.001

0.001

0.1

-----

rubidium

Rb

ICP-MS

0.01

0.01

1

---

~

~~~~

ruthenium

Ru

ICP-MS

0.001

0.001

0.1

SaIIlarium

Sm

ICP-MS

0.001

0.001

0.1

scandium

sc

ICP-MS

0.01

0.01

1

-------

selenium

Se

HGAAg

0.5

0.5

0.01

---

terbium
thallium

I

T1

I

ICP-MS

I

0.001

I

0.001

I

0.1

I

--_

thorium

vanadium
ytterbium

0.001

0.001

0.1

---

144

165

NMED Exhibit 135

Table 5. Chemical Name, Symbol, Method of Analysis, and Reporting Limits for the Los
Alamos National Laboratory Use Study,
- - 1996-1997 Continued.

-

Reporting Limits
Chemical Name

Symbol

Method
water

pore
water

sediment

tissue

Yttrium

Y

ICP-MS

0.001

0.001

0.1

---

zinc

Zn

ICP-MS

0.01

0.01

1

---

zinc

Zn

ICPIAES

4.0

4.0

0.4

zirconium

Zr

ICP-MS

0.001

0.001

0.1

gross beta

P

GS

Erprosives
hexahydro- 1,3,5-trinitro1,3,5-triazine

72

71

HPLCrn

0.06

---

---

Fgflrg DW

Fg/L
RDX

---

1 .o

---

50

---
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Table 5. Chemical Name, Symbol, Method of Analysis, and Reporting Limits for the Los
Alamos National Laboratory Use Study, 1996-1997 Continued.

-

Reporting Limits
Chemical Name
octahydro- 1,3,5,7-teranitro1,3,5,7-tetrazocine

Symbol

I

HMX

Method

I

HPLC/UV

I

water
0.06

I

sediment

water

---

I

50

tissue

I

---

lY3,5-trinitrobenzene

m

HPLC/UV

0.06

---

lY3-dinitrobenzene

DNB

HPLC/UV

0.06

---

50

tetryl

___

HPLC/UV

0.06

---

50

___
___
___

nitrobenze

NB

HPLC/UV

0.06

---

50

--_

~~

PCB congener
total PCBs (sum of congeners)
a

d

’

I

PCB
CPCB

I

HP-GPC
GC/ECDk
HP-GPC
GC/ECD

I

50

highest reporting limit of
129 congeners analyzed

highest reporting
limit plus error

2.6

64.4

Reporting Limit = Note that instrument and method detection limits may differ for the same analyte,
depending on the laboratory method used, sample interference, etc. Laboratory reports were
provided in Attachment A and may be consulted for method detection and reporting limits.
“ D W = dry weight
Inductively coupled plasma - mass spectrometry
=
not analyzed using this method
Inductively coupled plasmdatomic absorption spectrometry (EPA Method 200.7)
Cold vapor atomic absorption spectrometry
Hydride generation atomic absorption spectrometry
Gamma spectrometry
High performance liquid chromatography/ultravioletabsorbance detection (EPA Method 8330)
“W= wet weight
High performance-gel permeation chromatography followed by gas chromatography/electron
capture detection
r6-w
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Sample Type

Preparation

Preservativea

Container

Analyses

Water

none

none

none

field measurementsb

Water

none

cold'

1 gallon, or 1 quart,
cubitainer

lab measurementsd

Water

none

colddark

1 L, amber, Boston
round, glass jar

explosives'

Water

none

cold

1 gallon, or 1 quart
cubitainer

field collection for below
filtered-water analyses

Water

filtered though
inline 0.45 pm

HNO,

500 mL, HDPE', WMg
Nalgene jar

Water

filtered though
inline 0.45 pm

cold

500 mL, HDPE, WM
Nalgene jar

chloride, sulfate,
alkalinity, hardness

Water

filtered though
inline 0.45 pm

H,SO,

250 mL, HDPE, WM
Nalgene jar

nitrate-N, ammonia-N,
ortho-phosphate

Sediment

debris removed

cold

500 mL, WM glass jar

trace elements, radios,
acid volatile sulfides

Sediment

debris removed

cold

250 mL, WM glass jar

organic carbon, texture

Sediment

debris removed

colddark

500 mL, WM, foilwrapped, glass jar

polychlorinated biphenyl
congeners and explosives

Invertebrates

some had cases
removed&rinsed

coldfiozen

7.5 x 19 cm, whirl-pak
or food quality bags

trace elements

Fish

length and
weight measured

coldfiozen

100 mL, WM glass jar

trace elements

Fish

length and
weight measured

coldfiozen

100 mL, WM glass jar

polychlorinated biphenyl
congeners

I

I

trace elemend, radios'

~~
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c

%

I

RDX
TNT
a

I

I

I

I

I

I

See Table 5 for chemical names and symbols

Buchman 1998.
Smith et al. 1996.
Ingersoll et al. 1996.
e FDEP 1994.
Long and Morgan 199 1.
Persuad et al. 1993.
h Anonymous 1977.
' EC and MENVIQ 1992.
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a All values are mgkg dry weight. See Table 5 for chemical names and symbols, see text for method of SQC
development.
Smith et al. 1996.
Ingersoll et al. 1996.
FDEP 1994.
e USEPA 1997b.
Long and Morgan 1991.
Persuad et al. 1993.
Anonymous 1977.
EC and MENVIQ 1992.
Talmage et al. 1999.
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Table 9.
Habitat
Riffle

[ajor Stream Habitat Classification (Based on Meehan 1991).
Shallow section of stream with rapid current and a water surface broken by
gravel, rubble, or boulders.

RUn

Swiftly flowing stream reach with little surface agitation and no major flow
obstructions. A run often appears as a flooded riffle.

Glide

Slow, relatively shallow stream section with water velocities of 10 to 20 m3/s
and little, or no, surface turbulence.

Pool

Portion of a steam with reduced water velocity, water depth greater than
surrounding areas, water surface gradient at low flow often near zero and bed
often concave in shape forming a depression in the profile of the thalweg.

Table 10. Pool Classification (Based on Hickman and Raleigh 1982; Hamilton and
Bergersen 1984).

I
I

E
::
1st class

I

1

I

Description

I

Description
Large and deep. Pool depth and size are sufficient to provide a low velocity
resting area for several adult fish. More than 30 percent of the pool bottom is
obscured due to depth, surface turbulence, or the presence of structures, for
example, logs, debris, boulders, or overhanging banks and vegetation.

2nd class

Moderate size and depth. Pool depth and size are sufficient to provide a low
velocity resting area for a few adult fish. From 5 to 30 percent of the pool
bottom is obscured due to depth, surface turbulence, or structures.

3rd class

Small or shallow or both. Pool depth and size are sufficient to provide a low
velocity resting area for one or two adult fish. Cover, if present, is in the
form of shade, surface turbulence, or very limited structure. Typical thirdclass pools are wide, shallow pool areas of streams or small eddies behind
boulders. Virtually the entire bottom are is discernable.
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Table 11. Flow and Discharge Measurements (Recorded at Each Transect).
Variable

Description

Mean depth

Mean of the 5 to 10 depth measurements taken at each transect interval.

Thalweg depth

Thalweg depth. Mean of the five deepest, adjacent depth measurements.

I Calculated as mean depth measured at riffle habitats.
~~

Riffle depth
Flow

Velocity (V) in meters/second. Water flows were measured using a
flow-meter and bulb, set to average readings over a 10-second interval.
Measurements were taken at the midpoint between two adjacent transect
depth measurements, and at approximately 0.6 of the water depth.

Riffle flow

Calculated by averaging flows determined at transects in riffle habitat.
~~

Pool flow

Calculated by averaging flows determined at transects in pool habitat.

Calculated
discharge

Calculated discharge (Q);
at each transect interval.

Measured
discharge

Measured discharge (Q) m3/s, with 10 gallon bucket below culvert at
Valle Canyon only.

(Width*Depth*Velocity)

Fable 12. Bank Erosion Ratings (Based on Platts et al. 1983).
i

I

Rating

0
1 - 25

Rating Description

I Stable. Not altered by water flows, animals, or people.

I

Slight alteration. Less than 25 percent of stream-bank is false*, broken
down, or eroding.

26 - 50

Moderate alteration. Less than 50 percent of stream-bank is false, broken
down, or eroding.

51 - 75

Major alteration. Greater than 50 percent of stream-bank is false, broken
down, or eroding.

76 - 100

Severe alteration. Greater than 75 percent of stream-bank is false, broken
down, or eroding.
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Rating

3 (Good)

Rating Description
Greater than 80 percent of stream bank surfaces covered by healthy
vegetation, and/or, were protected by boulders and rubble.

I

50 to 79 percent of stream bank surfaces covered by healthy vegetation,
and/or, were protected by gravel or larger material.
25 to 49 percent of stream bank surfaces covered by healthy vegetation,
and/or, are protected by gravel or larger material.

(Fair)
1 (Poor)

Rating

Less than 25 percent of stream bank surfaces covered by healthy
vegetation, was not protected fiom erosion, and banks were usually
eroded each year.

Dominant Vegetation Rating Description

4

Shrubs.

3

Trees.
~

2

Grasses and/or forbs.

1

Greater than 50 percent of stream bank transect intercepts had no vegetation,
or dominant material was soil, rock, bridge materials, culverts, etc.

Substrate Type

Size Range (mm)

Boulder

> 256

Cobble

64 - 256

Gravel

- 64
0.062 - 2.0
0.004 - 0.062

Sand
Silt
Clay

-

2.0

0.004
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Rating

Rating Description
Gravel, rubble, and boulder particles have less than 5 percent of their surface
covered by fine sediment.
Gravel, rubble, and boulder particles have 5 to 25 percent of their surface
covered by fine sediment.
Gravel, rubble, and boulder particles have 25 to 50 percent of their surface
covered by fine sediment.

I 27

~~

~~

~~

Gravel, rubble, and boulder particles have 50 to 75 percent of their surface
covered by fine sediment.

Gravel, rubble, and boulder particles have more than 75 percent of their surface
covered by fine sediment.
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'able 17. Paramete Measured to Assess Stream Geomorphic Characteristics.
Description

Variable

Order

Stream order determined fiom USGS topographical maps.

Aspect

Stream aspect determined from upstream compass direction.

Elevation

Elevation at upstream end of the habitat reach determined fiom
topographic maps.

Gradient

Percent channel slope measured with survey rod and scope level;
calculated as elevation change divided by G.P.S.-determined downvalley length.

Meander length

Measured as straight distance between stream channel curves.

Sinuosity

Measured stream channel length divided by G.P.S.-determined
down-valley length.

~~

~

Habitat length

length (m) of riffles, glides, or pools.

Percent Pools

Percent Pools, categorized by pool quality- 1st, 2nd, or 3rd class;
calculated as total length of pool sectionsheach length.

Percent Riffles

Percent riffles, including runs and cascades; calculated as total length
of riffle sections divided by the reach length.

Percent Pools/
Percent Riffles

Ratio of percent pools to percent riffles.

Belt width

Measured by sighting up and downstream at each transect, then
measuring the total path width where the stream meanders.

Bank-full width

Width measured by visual inspection of immediate channel
surroundings; corresponds to the width where the stream bank
gradient levels out and/or there is other evidence of previous
sustained water levels.

Stream width

Wetted-channel width measured at the edge of water at time of
evaluation.

Mean depth

Depth across bank-full and wetted width transect lines. Ten equally
spaced readings were taken for both bank-full and wetted widths.
Bank-full depths were measured fiom a level string to the channel
bottom, and wetted depths were measured from the water surface to
the channel bottom.

Maximum depth

Mean maximum channel depth.
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Table 17. Parameters Measured to Assess Stream Geomorphic Characteristics.- Continued.
Width to depth ratio. Calculated as bankhll width divided by mean
water depth.
Ratio of distance between riffle habitat and width.

Riffle Length/
Width

.
I

Dominant substrate material. Boulders, cobble, gravel, sand, silt, clay
in pools and riffles were calculated from a plot of cumulative
distribution of substrate size.

D50

Bank Stability
Vegetation
Stability
Entrenchment

1

Bank stability. Rating visually estimated, and scored according to
Table 12.
Bank vegetational stability rating. Visually estimated along a 1m-wide
swath following the transect line, and scored at each transect according
to Table 13.

I Calculated as bankhll width divided by maximum depth.
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I

Decision

Value
Assigned

Criteria for Decision

Indicators of Biological Diversity

supported

I

# fish species > 50-80 % of reference site

Partially Supported

# fish species

Not Supported

Not Supported

supported
Partially Supported
Not Supported

-= 50 % of reference site

1

# shellfish species > 50-80 % of reference site

3

# shellfish species < 50 % of reference site

1

# aquatic invertebrates > 80 % of reference site

5

Not Supported

Partially Supported

3

5

Partially Supported

~~

5

# shellfish species > 80 % of reference site

supported

supported

I

# fish species > 80 % of reference site

~~

~

~

# aquatic invertebrates > 5040% of reference site

3

# aquatic invertebrates < 50 % of reference site

1

Biological Condition > 80 % of reference site

5

Biological Condition > 50-80 % of reference site

3

Biological Condition 5 50 % of reference site

1

Indicators of water toxicity (laboratory test of surface water at IO0 % dilution)

supported
Partially Supported
Not Supported

No chronic toxicity

5

Chronic toxicity in 1 test

3

Any acute toxicity or chronic toxicity in > 1 test

1
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Table 18. Decision Matrix and Values Assigned to the Indices of Biological, Chemical,
and Physical Quality Using Comparison with a Reference Site and Comparison
with Criteria (adapted from NMED 1998). Continued.

-

Decision

Criteria for Decision

Value
Assimed

supported

No chronic toxicity

5

Chronic toxicity in 1 test

3

Any acute toxicity or chronic toxicity in >1 test

1

No chronic toxicity

5

Chronic toxicity in 1 test

3

Any acute toxicity or chronic toxicity in > 1 test

1

Partially Supported
Not Supported

Supported
Partially Supported
Not Supported

INDEX OF CHEMICAL QUALITY

Indicators of suflace water qualityfor coldwater aquatic lif. use support
I

supported
Partially Supported
Not Supported

supported

I

Temperature I 20' C

5

Temperature I 22.5' C

3

Temperature s 25" C

1

Dissolved oxygen 2 6 mgA at all times

Partially Supported

I

Few measurements of dissolved oxygen < 6 mgA

I

3

Not Supported

I

Dissolved oxygen s 5 mgA

I

1

supported
Partially Supported
Not Supported

No pH < 6 or > 9

5

Few pH measurements < 6 or > 9

3

Many pH measurements < 6 or > 9

1
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Table 18. Decision Matrix and Values Assigned to the Indices of Biological, Chemical,
and Physical Quality Using Comparison with a Reference Site and Comparison
with Criteria (adapted from NMED 1998). Continued.
~

~

Decision
supported

I

I

-

II Assigned
Value

Criteria for Decision
No conductivity measurement > 1.5 mS/cm2

I

5

Partially Supported

Few conductivity measurements > 1.5 mS/cm2

3

Not Supported

Many conductivity measurements > 1.5 mS/cm2

1

supported

No turbidity (minus background) > 10 NTU

5

Partially Supported

No turbidity (minus background) > 25 NTU

3

Not Supported

I

No turbidity (minus background) > 50 NTU

I

Supported

Total phosphorus s 0.1 m g L

Partially Supported

Total phosphorus s 6.3 mg/L

3

Not Supported

Total phosphorus > 6.3 mg/L

1

Total ammonia as N < 1.0 mg/L

5

Total ammonia as N < as limited by pH

3

supported
Partially Supported
Not Supported

I

5

I

Total ammonia as N > as limited by pH

1

Indicators of water quality criteria for coldwater aquatic life use
~~

~

supported

For the mean of any parameter, does not exceed any
chronic criterion

5

Partially Supported

For the mean of any parameter, exceeds one chronic
criterion

3

Exceeds any acute criterion or multiple chronic criteria

1

Not Supported
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Decision

supported
Partially Supported

Criteria for Decision

Value
Assigned

Exceeds chronic criteria < 80% of reference

5

Exceeds chronic criteria < 5 1 to 80 % of reference

3

Exceeds chronic criteria 2 50 % reference

1

~

Not Supported

Indicators of sediment quality criteriafor aquatic life use

supported
Partially Supported
Not Supported

Mean of any parameter does not exceed
any Sediment Concentration of Concern

5

Mean of 2 1 parameter exceeds
Sediment Concentration of Concern

3

Mean of parameter exceeds Sediment Quality Criterion

I

1

Indicators of tissue qualityfor aquatic life and wildlife health

supported
Partially Supported
Not Supported

Mean of any parameter does not exceed
any Tissue Quality Criterion

5

Mean of any 1 parameter exceeds
Tissue Quality Criterion

3

Mean of > 1 parameter exceeds
Tissue Quality Criterion

1

INDEX OF PWSICAL QUALITY

Pfankuch rating = GOOD or EXCELLENT

5

Partially Supported

Pfankuch rating = FAIR

3

Not Supported

Pfankuch rating = POOR

1

supported
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Decision

Criteria for Decision

Value
Assigned

Supported

RBP score > 80% of reference site

5

RBP score > 50 to 80% of reference site

3

Not Supported

RBP score I 50% of reference site

1

supported

HSI score > 80% of reference site

5

HSI score > 50 to 80% of reference site

3

HSI score 5 50% of reference site

1

Partially Supported

Partially Supported
Not Supported

I Supported

I

Partially Supported
Not Supported

HSI score > 80% of reference site

I

5

HSI score > 50 to 80% of reference site

3

HSI score I 50% of reference site

1

I

Habitat qualityfor brook t r o u t h

I supported

I

I

I

I Partially Supported I

I Not Supported

I

~

~

1

I Partially supported I

I

5

1

I

I

HSI score > 50 to 80% of reference site

1

3

1

HSI score I 50% of reference site

1

1

1

HSI score > 80% of reference site

supported

I Not Supported

HSI score > 80% of reference site

5

HSI score > 50 to 80% of reference site

1

3

1

HSI score I 50% of reference site

1

1

1

160

181

NMED Exhibit 135

Table 18. Decision Matrix and Values Assigned to the Indices of Biological, Chemical,
and Physical Quality Using Comparison with a Reference Site and Comparison
with Criteria (adapted from NMED 1998). Continued.

-

Criteria for Decision

Decision

I Habitat qualityfor longnose dace
I

-

1

I

Value
A z e d

I

HSI score > 80% of reference site

5

HSI score > 50 to 80%of reference site

3

Not Supported

HSI score I 50% of reference site

1

supported

HQI score > 80% of reference site

5

HQI score > 50 to 80% of reference site

3

HQI score 5 50% of reference site

1

supported
Partially Supported

Partially Supported
Not Supported
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Parameter

Site VA 2.6

Site PA 9.0

Site SA 7.64

Site LA 13.0"

Date Collected

22-Jul-1994

12-May-1997

20-Mm- 1996

25-Feb-1997

Canyon

Valle

Pajarito

Sandia

Los Alamos

Density (number per mete?)

3,100

2,589

1,962

10,914

Richness (number of taxa)

33

25

10

42

Community Tolerance
Dominance Quotient (CTQd

91.4

80

99.5

71.4

6

10

3

18

0.66

0.84

0.99

0.25

20

21

52

32

0.9 1

1.16

3.80

0

Density

28

23

17

100

Taxa Richness

78

59

23

100

CTQd

78

89

71

100

EPT Index

33

55

16

100

> 100

> 100

> 100

100

2

2

EPTbIndex
EPT/(EPT + Chironomidae)
Percent Dominant Taxa
community Loss

Percent of Reference
~

EPT/(EPT + Chiron.)

Metric Score
Density

I

0
~~

6

~

~

Taxa Richness

4

2

0

6

CTQd

4

6

4

6

EPT Index

0

0

0

6

~

EPT/(EPT + Chiron.)

I

I

6
4

I

I

Percent Dominant Taxa

6
2

6

6

Community Loss

6

4

24

24

14

38

63 (slightly
impaired)

63 (slightly
impaired)

37 (moderately
impaired)

100 (reference
condition)

0

2

4

6

Biological Condition
~

Total of Metric Scores
% of Reference Condition
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Table 20. Compr
with Sc
Analyte

Aluminum
Arsenic
Barium
Beryllium
Boron
Cadmium
Chromium
copper
Iron
Lead
Manganese
Mercury
Molybdenum
~

Nickel
Selenium
Silver
Strontium
Uranium
Vanadium

mg/kg

42

43

24

25

Zinc

mag

93

77

47

386

a

562

Bolded values are above the Sediment Quality Criterion (or considered elevated as was selenium).
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sn) for Elemenl Dissolved in Canyon Waters (N=40, 10 from each
.aboratory Use Itudy, and Water Quality Standards for New Mexico.

Table 21. Descriptive Stati
stream) Collecte

Element

Barium
Beryllium
Boron
Cadmium

I

Los

I 25.6f3.9
I 0.3 0.1
f

I N D

Sandia

Pajarito

Valle

184 f 91

3,690 f 4,234

798 f 504

26.3 f 6.6

49.1 f 15.8

3332 f 843

0.3 f 0.1

0.4 f 0.2

0.2 f 0.1

60.1 f 11.1

ND

27.2 f 29.0

I

1.8f 1.2

2.6f1.0

I

3.2f2.8

Copper
Iron

I

Fisheriesa
Acute Chronic
750'

I

87

Livestock
watering

Irrigation

5000

5000

Water
Supply

I
130

I

1000

I

5.3
5000

750
I

I

2.1 *0.7

2.1 f 1.0

1.8

0.7

50

10

10

9.1 f 2.6

4.5 f 2.2

9.5 f 14.6

980

120

1000

100

50

2.2 f 1.6

(6.7 f 2. l)b

4.1 f 2.2

3.3 f 2.1

9.2

6.5

500

200

275 f 136

375 f 153

1,532 f 1,773

430 f 246

Magnesium

3,254 f 155

5,415 f 1,142

3,703 f 674

5,364 f 247

Manganese

4.5 f 4.2

46f 16

11.6 f 7.8

29.9 f 29.0

ND

88.5 f 91.8

ND

ND

6.0 f 2.2

16.4 f 30.7

72.0 f 10.2

133.1 f 11.6

5.4f 2.9

4.0 f 2.9

10.5 f 5.0

7.0 f 2.7

Chromium

Molybdenum

3.9f2.7

6.6 f 2.8

Strontium

I
I

67.8 f 7.7

82.2 f 27.9

Vanadium

I

2.7 f 2.4

11.7f2.7

5.9 f 2.3

27.2 f 7.0

Nickel

Zinc
a

I
I

1000

I
790

1000

88

100
65

59

100
2000

For standards that are dependent on hardness, a default hardness value of 50 was used in the derivation of the standard above.
In the row, bolded values are greater than the standards that are italicized. Copper was not elevated when a site-specific hardness was used.
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I

LANL Water Quality Assessment along with Water Quality Criteria for New Mexico (NMWQCC 1995).
Element
( P m

Los
Alamos

Sandia

Aluminum

877 f 461b

184 f 91

Barium

25.6 f 3.9

26.3 f 6.6

49.1 f 15.8

Beryllium

0.3 f 0.1

0.3 f 0.1

0.4 f 0.2

0.2 f 0.1

ND

60.1 f 11.1

ND

27.2 f 29.0

Boron

Pajarito
3,690

f 4,234

Fisheries"
Acute Chronic

Valle

750'

798 f 504
3,332

87

Livestock
watering

Irrigation

5,000

5,000

Water
Supply
I , 000

f 843

130

5.3
5,000

750

Cadmium

1.8

1.2

2.6 f 1.0

2.1 f0.7

2.1 f 1.0

1.8

0.7

50

10

10

Chromium

3.2 f 2.8

9.1 f 2.6

4.5 f 2.2

9.5 f 14.6

980

120

1,000

100

50

Copper

2.2 f 1.6

6.7 f 2.1b

4.1 f 2.2

3.3 f 2.1

9.2

6.5

5 00

200

Iron

275 f 136

375 f 153

1,532 f 1,773

430 f 246

Magnesium

3,254 f 155

5,415 f 1,142

3,703 f 674

5,364 f 247

Manganese

4.5 f 4.2

46f 16

11.6 f 7.8

29.9 f 29.0

ND

88.5 f 91.8

ND

ND

Nickel

3.9 f 2.7

6.6 f 2.8

6.0 f 2.2

16.4 f 30.7

Strontium

67.8 f 7.7

82.2 f 27.9

72.0 f 10.2

133.1 f 11.6

Vanadium

2.7 f 2.4

11.7f2.7

5.4 f 2.9

4.0 f 2.9

Zinc

5.9 f 2.3

27.2 f 7.0

10.5 f 5.0

7.0 f 2.7

I,000

c

m
VI

Molybdenum

-

1,000
790

88
100

65

59

100

2,000

When a criterion was dependent on hardness, then the default hardness value of 50 was used in the derivation of the criterion.
In the row, bolded values were greater than the criteria that are italicized. See text for why copper does not exceed criteria.
* Note mean and standard deviation computed on the 10 samples fkom each stream.
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(Pa)

W=3)

Water-Screening
Benchmark for
Acute Effects

Water-Screening
Benchmark for
Chronic Effects

Human HealthDrinking water

RDX

13.2 - 542
(mean = 221)

1,400b

1gob

0.3"

HMX

5.6 - 172
(mean = 78)

3,800b

330b

Not determined

49296-DNT

0.5 - 48.6
(mean = 22.9)

Not determined

Not determined

0.05'

2,496-DNT

1.1 -22.5
(mean = 13.1)

350b

2Ob

0.05"
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Table 24. Mean Concentrations (pg/g, dry weight) in Canyon Sediments Collected for the
LANL Water Quality Assessment Compared to Thresholds of Concern.
I
I
CANYON
I THRESHOLDS OF CONCERN

60.2

L

23,000

0.35
<0.03 0.3
0.60 0.2
I
I
RDX
0.56 0.7 I
TNT
0.10 4.6 I
I
I
iical
names.
“
4
‘
=
less
than.
r
Consensus-based Sediment Quality Criteria (see text and Table 8).
Background Concentration in Canyon Sediments (per Ryti et al. 1998).
Los Alamos National Laboratory Screening Action Level (per LANL 1998a).
Ratio of SAL-to-SQC. A Ratio >1 indicated the SAL was likely
unprotective of aquatic life and the environment (see text).

DNB
HMX

<0.03
<0.03
C0.03
<0.03

<0.03
<0.03
<0.03
~0.03

<0.03
C0.03
<0.03
<0.03

I

I

I

’
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I

1

Table 25. Mean (and Standard Deviation) of Texture (Sand, Silt, Clay), Moisture, and
Total Organic Carbon Content in Sediment Samples Collected for the LANL
Water Quality Assessment 1996-1997.
Canyon
Stream Segment

SAND (%)

SILT (%)

CLAY (%)

Los Alamos

86.3 (7.4)A

9.1 (4.3)A

4.6 (4.8)A

Sandia

78.1 (1 1.4)A

16.0 (9.2)A 5.8 (2.8)A

Pajarito

88.1 (7.8)A

8.3 (7.7)A

3.5 (0.8)A

0.4 (0.3)B

Valle

86.3 (4.7)A

9.0 (3.0)A

4.7 (1 .8)A

0.5 (0.3)AB 28.0(7.9)A

I 25.8 (5.3)A

I

For each column, superscript letters in common were not significantly different
(ps0.05,using a One Way Analysis of Variance)
TOC = Total Organic Carbon Content
MSTR = Moisture Content
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Table 26. Comparison of Elements in Invertebrates Collected for the LANL Water Quality
Assessment, and Reported in New Mexico.

Element
(Pdg

dry
weight)”

Caddisfly Nymphs
(Hesperophylax sp.)
collected on LANL
Caddisflies
(without
their cases)

Caddisfli
es (with

1.1

Ba

382

Lynch et af.

(HesperoperIapacijica)

1988 (Mix

Comanche
Creek

2,806

I

Simpson and
Lusk 1999
(Mixof
invertebrates)

of invertebrates)
Red River
(Upstream
of Mine)

cases on)

249
As

Failing 1993

mainstream
of the San
Juan River

252

1.8

I 230

4.5

+

Cr

16.8

cu
Fe

I

0.3

0.4

1.6

1,608

Mn

412

Mo

14.7

Ni

10.6

Se

1.4

Sr

17.8

V

1.6

Zn

169
a

I

73.1

9.1

I 742
I 967
I 1.5
I 5.3
I 0.04
I 9.5
I 10.7

I

1.9

12.4

5,156

Pb

>1,000

I
I
I
I

43.0

1

I

0.5

1
I

1 ’ 3

> 30

0.3

1.3

> 0.5

2.9

2.1

> 10

11

23.3
2,070

1.6

2.7

240

>10,000

26 1

2.8

0.7

7.1

2.3

> 1.000

+

4.8
I

1

I

I

83

>5.000

5.9
397

320

> 100

-4-

1,443
~~

79.5

40 - 80
>1,000

~

49

Creek

62.5

B

I

stoneflies)

General
Dietary
Level of
Concern for
Fish and

1.3
0.1

0.5

WOStlY

3,3 10

Be
Cd

Popp et al.
1996

~~

117

See Table 5 for abbreviations and chemical names.
Based on NRC 1980, Eisler 1985, Eisler 1986%Eisler 1987, Eisler 1993,
Eisler 1994, and USDOI 1998.
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Table 27. Elemental Concentrations in Fathead Minnow Caged in Streams for the LANL
Water Quality Assessment, Compared with Concentrations in Fish Tissues
Collected Nationwide and Regionally.
-

Element
(Pdg wet
weight)a

LANL Water Quality
Assessment Wholebody Caged-Fish
(Pimephalespromelas)

Fresquez et al. 1999 (Fish
Fillets from the Rio Grande
above and below the LANL)

Prior to
exposure
(baseline)

Maximum
Background
(above LANL)

-r
after 2
months
exposure

I

I

I

I

I

43.5

I

Ba

2.7

I

30.8

I

B

0.4

I

0.7

I

Cd

0.1

0.1

0.1

0.2

Cr

1.7

2.2

0.1

0.3

cu

1.1

Fe

27.7
301

Mn

0.8

I
I
I
I

Mo

0.1

I
I

Ni

1.1

Se

0.4

Sr

9.1

V

0.2

Zn

41.8

0.02

a

1.4
53.7
295
5.8

I
I
I

I

I

1.4

> 200

I
>

0.9

I

0.7

I

0.04

>

1.7

>

I

25

> 400

I

1.2

I

1.1

I

0.9

I

I

0.5

I

0.3

I

0.5

I

0.3

I

0.2

I

0.2

0.7

9.1
0.3

0.1

>3,000

0.2

I

30

> 500

I
I

0.03

General
Dietary
Level of
Concern Predatory
Wildlifeb

1

I

0.5

the 8 5 percentile
~
of
geometric means

Maximum
(below
LANL)

0.4

A1

Schmitt et al. 1999
(Whole Fish
Collected
Nationwide)

>

0.1

>

10

>

50

>

0.8

>2,000

I

I

38.6

31.7

>

10

>

40

See Table 5 for abbreviations and chemical names.
Based on NRC 1980, Eisler 1985, Eisler 1986a, Eisler 1987,
Eisler 1993, Eisler 1994, and USDOI 1998.
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Table 28. Raw Habitat Suitability Index Scores for Various Life Stages of Brook Trout in Each Canyon Stream Segment Studied
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Table 29. Raw Habitat Suitability Index Scores for Adult Longnose Dace in Each Canyon
Stream Reach and Stream Segment Studied for the LANL Water Quality

a

See Figures 8 through 1 1 for location of habitat reaches in canyon stream segment studied.
BR = Below the Los Alamos Reservoir.
DE = Habitat measurements made during electrofishing survey. See text.
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Table 30. Comparison of the Brook Trout HSI Model Parameter Ranges with Habitat Associations Raorted bv the New Mexico
Department of Game an 1 Fish (NMDGF 1998) and "Good-kxcellent" Habitat Features Reported by Binns (1978) in the Habitat
ualit Index H I .
I

HSI Parameter

I

I

HSI Range

HSI = 1.0

HSI = 0.0

NMDGF 1998

Max. Temp. - adult

0-30°C

10- 16°C

0: 24 - 30 "C

e15 - 21 "C

10.5 - 21.1 "C

Max. Temp. - embryo

0-20°C

4 - 12°C

0; 20°C

e15 - 21 "C

NS"
NS

Min. Dissolved Oxygen

V3a

3-9mg/L

6.5 - 9.0 mg/L

3.0 mg/L

e 5 - >7 mg/L

Min. Dissolved Oxygen

V3b

3-9mglL

9.0 m g L

3.0 - 5.0 m g L

5 >7 mg/L

-

NS

~~~

30 - 60 cm

e 30 - 300 cm

NS

15 - 76 c d s e c

30 - 91 cmlsec

NIAb

NS, some required

NS

22-40%

NIA

NS, some required

41 - >55%

0 - 10cm

2.5 - 6.0 cm

0.0 cm

2.0 - 256 cm

NS

V8

0 - 20%

8-20%

0%

NS

NS

Dominant Substrate

v9

NIA

Class A

NIA

Gravel (Class A)

NS

Percent Pools

v10

0 - 100%

35 - 65 %

NIA

Preferred

NS

Mean Depth

v4

0-60cm

Mean Flow

v5

0 - 100 c d s e c

Percent Cover

V6j

0 - 40%

14-40%

Percent Cover

V6a

0 - 40%

Substrate Size

v7

Covered Substrate

0 - 12cm

30 - 60 C ~ / S ~ C 0: 90 - 100 c d s e c

~~

Percent Bank Vegetation

V 11

0-300%

150 - 300 %

NIA

NS

NS

Percent Bank Stability

v12

0 - 100%

75 - 100 Yo

NIA

NS

76 - 100 Yo

MaxMinpH

V13

4.0 - 10.0

6.5 - 8.0

4.0; 9.5 - 10.0

NS

NS

Estimated Base Flow

V14

0 - 100 Yo

50 100 %

0%

NS

26 -55 %

Pool Class Rating

V15

NIA

30% lstClass

NIA

1" Class

NS

Percent Fines in R;#les

V16

0-60%

NIA

NS

NS

-

L

0-15%
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Table 31. Summary Results and Values Assigned for the Index of Biological Quality
used in the Development of the Water Quality Index.
Los Alamos

42 (5)
38 (5)

100 (5)
35 (5)

94 (5)
Corrected 2-month survival
(flood effects removed)

94 (5)

73 (5)

93 (5)

77 (5)

2-month, average grams gained
(flood effects removed)

1.4 (5)

1.7 (5)

1.8 (5)

1.5 (5)

7-day invertebrate survival

100 (5)

100 (5)

78 (5)

7-day invertebrate reproduction

3 1 (3)

32 (3)

13 (1)

Index of Biological Quality

42

48

38

60

% Index of Biological Quality
Compared to the Reference Site

70

80

63

100

Sediment Pore Water Toxicity

175

196

NMED Exhibit 135

Table 32. Summary Results and Values Assigned for the Index of Chemical Quality used
in the Development of the Water Quality Index.
Summary Results of Water
Quality Criteria Exceeded
(and Value Assigned)

Aquatic Life Acute Criteria
Aquatic Life Chronic Criteria

Valle

Pajarito

Sandia

Los Alamos

Ala (1)

A1 (1)

-(5)

A1 (1)

AI, RDX,
HMX (1)

Al, Fe

A1
(3)

A1
(3)

(1)

< 6 (3)

<6 (3)

Dissolved Oxygen as mg/L
I

I

< 6 (3)

<5 (1)
I

I

I

Temperature in Celsius

> 20 (3)

< 20 (5)

> 20 (3)

< 20 (5)

Conductivity as mS/cm

< 1.5 (5)

< 1.5 (5)

> 1.5 (3)

< 1.5 (5)

pH as standard units

> 9 (3)

<9 (5)

< 9 (5)

< 9 (5)

Turbidity as NTU

> 10 (3)

> 25 (1)

> 10 (3)

> 10 (3)

Phosphorus

> 0.1 (3)

> 0.1 (3)

> 6.3 (1)

> 0.1 (3)

Ammonia as Nitrogen

< 1.0 (5)

< 1.0 (5)

< 1.0 (5)

< 1.0 (5)

Sediment Concentration of
Concern Criteria

A1 (3)

A1 (3)

Al, Cr,
PCB (1)

A1 (3)

Sediment Quality Criteria

HMX, TNT
(1)

-(5)

-(5)

-(5)

-( 5 )

Cr (3)

Cr, PCBs
(1)

Cr (3)

Index of Chemical Quality

33

37

31

41

% Index of Chemical Quality
Compared to Reference Site

80

90

76

100

Sediment Quality Criteria
Exceeded (Value Assigned)

Tissue Quality Criteria
Exceeded (Value Assigned)

Tissue Quality Criteria
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Table 33. Summary Results and Values Assigned for the Index of Physical Quality used
in the Development of a Water Quality Index
Physical Characteristic
(and Value Assigned)

Valle

Pajarito

Sandia

Los Alamos

FAIR (3)

POOR (1)

FAIR (3)

Stream Channel Stability @er Rosgen 1996)

Pfankuch Rating

FAIR (3)

Aquatic Life Habitat Quality Model Results

Rapid Bioassessment Protocol
for Invertebrate Habitat

173 ( 5 )

178 (5)

129 (3)

176 (5)

Habitat Suitability Index for
Brook Trout Eggs

0.42 ( 3 )

0.46 (5)

0.55 ( 5 )

0.57 (5)

Habitat Suitability Index for
Brook Trout Fry

0.71 (5)

0.84 (5)

0.87 (5)

0.83 (5)

Final Habitat Suitability Index
for Brook Trout Juveniles

0.30 (1)

0.30 (1)

1 .o (5)

0.81 (5)

Final Habitat Suitability Index
for Brook Trout Adults

0.05 (1)

0.30 (1)

0.78 (5)

0.77 (5)

Binn’s Habitat Quality Index

17.1 (1)

23.8 (1)

25.3 (1)

68.7 (5)

Final Habitat Suitability Index
for Longnose Dace

0.2 (3)

0.2 ( 3 )

0.2 ( 3 )

0.3 ( 5 )

Index of Physical Quality

22

I

% Index of Physical Quality
Compared to Reference Site

24

I
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Figure 1. Location of the Los Alamos National Laboratory
and Study Area (Source: LANL 1998a).
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Figure 2. General Location of Several Physiographic Features of the East Jemez Mountains
(Source: modified from Ferenbaugh et al. 1994).
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Figure 3. Surface Geology and Location of the Pajarito Plateau.
(Copyright by the New Mexico Geological Society; Kudo 1974).
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Figure 4. Depiction of Plant Communities of the Pajarito Plateau (Source: Travis 1992).
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Figure 8. Depiction of Cage Locations and Habitat Evaluation Reaches in the Los

Figure 9. Depiction of Cage Locations and Habitat Evaluation Reaches in the Sandia
Canyon Stream Segment.
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Canyon Stream Segment.

Figure 11. Depiction of Cage Locations and Habitat Evaluation Reaches in the Valle
Canyon Stream Segment.
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Figure 12. Example of a SuitabilityIndex for
Substrate (at right), and Habitat
Variables (below) that are
Components of the Brook Trout
Habitat Suitability Index Model
(Raleigh 1982).
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Figure 13. Habitat Variables That Are Components of the Longnose Dace Habitat
Suitability Index Model (Edwards et u2. 1983).

L i f e requisite

Habitat variables
Average c u r r e n t v e l o c i t y (V,)
Maximum depth o f r i f f l e (V,)

Reproduction

HSI

’

Percent r l f f l e s (V,)
Substrate t y p e (V,)
Average maximum temperature d u r i n g
spring and summer (V,)
Percent cover (V,)

Figure 1. H a b i t a t v a r i a b l e s i n c l u d e d i n t h e r i v e r i n e model, f o r
1ongnose dace.

Habitat variables

L i f e requisite

Maximum depth o f nearshore areas (V,)
Substrate type (V,)

Reproduction

.

HSI

Average maximum temperature d u r i n g
s p r l n g and summer (V,)
Percent cover (v,)
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Figure 14. Stream Channel Geomorphological Classification Developed by Rosgen (1996)
Used to Evaluate the Long-term Stability of a Stream.
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Figure 16. Rosgen (1996) Level I11 Stream Channel Classification.

CHANNEL STABILITY (PFANKUCH) EVALUATION
A N D STREAM CWSIFICATlON SUMMARY (LEVELIII)
Reach Location

Date

Observers

stream 'Isrpe

EXCELLENT

CateROrY
UPPER
BANKS

.

LOWER
BANKS

WITOM

LandformSlope
ZMaSSWaMlng
3 Debris]amPotentiaI
4 Vegetative Bank Protectlor
5 awndcapadty
6 BankRodrConrent
7 ObscruaionstoFlow
1

8 maing
9 Deposition
1OROdFAngularlty
11 Brightness
12 Consolidation of Parrides

13 Bottom Size Distribution
14 Scouring and Deposition
15 AquatlcVegetation

Bank Slope Gradient 40%
No evidence of past or future mass
absent from immediate =area.
90%+ plant density. Vigor and variety suggest a deep dense son binding root mass.
Ample for present plus some increases. Peak flows contained. WID ratio c7.
65% with large angular boulders. 12"+ common.
Fbcks and logs firmly imbedded.Flow paaemwithoutcuuingor deposition. Stable bed
W e or none. Infreq. raw banks less than 6".
Little or no enlargement of channel or DL bars.
Sharp edges and corners. plane surfaces rough.
Surfaces duD. dark or stained. Gen. not bright.
Assorted sizes tightly packed or overlapping.
No size change evident. Stable mater. 80-100%
6%of boaom affeaed by scour or deposition.
Abundant ~ r 0 ~ t mosslike+
.h
dark green perennial. in swllt wakr too.

mu

TOTAL

GOOD
uppw

BANKS
LdwER
BANRS

Landformslope
Masswasting
Debris JamPotential
Vegetative Bank Rotedoi
5 ChannelCapadty
6 BankRuckContent
7 obstrudiomtoFlow
1
2
3
4

8
9

BVITOM

Cutting
Deposition

lORockAnsularlty
11 Brightness

12 Consolidation of pattides

13 Boaom Size Distribution

14 Scouring and Deposition

15 AquaticVegeeation

Bank Slope Gradient 3040%
Infrequent. Mostly healed over. Low future potential.
Resent,but mostly small twigs and limbs.
70-90% density. Fewer species or less vigor suggest less dense or deep root mass.
Adequate. Bank ovdows rare. WfD ratio 8-15
4045%. Mostly small boulders to cobbles 6-12"
Some present causing erosive cross currents and minor pool.
filling. Obstructions newer and less h.
Some, intermittenqV at outcu~esand constridions Raw banks may be up to 12"
Some new bar increase,mostly hm coarse gravel.
Rounded corners and edges, surfaces smooth. flat.
Mostty dull, but may have <35% bright surfacps.
Moderatety packedwith some overlap ing.
Distribution shift l i r Stable mated)50-80%.
530% affected. Sam at constrictions and where grades steepen.
Some deposition in pools.
Common. Algae forms in low velodty and pool areas. Moss here tao.

2
3
2

3
1
2
2
4
4
1
1
2
4
6

i
4
6

4

6
2

4

4
6

8
2

2
4
8
12

5

UPPER
BANKS

UlWeR

BANKS

BURQM

mdfomslope

Bankslope & e n t W %
2MassWastlng
R uent orEge. causing sediment n w year long.
3 DebrisJamPotential
M L t e to heavy amounts, m o w larger stzes.
. 4 VegetatheBankRotection <50-70% density. Lower vigor and fewer species from a shallow,
1

5 ChannelCapadty
6
7

BankRockContent

0bseuctionstoFlow

s t i o n
IORodrAngUlarity
11 Brightness
12 Consolidation of Parrides
13 Bottom Size Distribution
14 Scouring and Deposition
15 Aquatic Vegetation

6
9
6

9

Bar& contains present peaks. Occasional overbank floods. WID ratb 15 to 25.
2040% with most in the 3-6" diameter dass.
Moder. fresuent, unstable obstrudions move with high
- Bows causing bank
ami andpoolfilling.
L&S
Cuts 12-24' high. Root mat over
and sloughing evident
Moder. deposition of new gravel and course &$?n old and some new bars.
Comers and edges well rounded in two dimensions.
Mixhw dull and bright ie 35-65% mlxture range.
Mostly loose assortment with no apparent overlap.
Moder. change in sizes.Stable mate&-& 2 0 - m
3040%
Deposits B saw at obstrubions. constrictions,and bends.
Some m u g of pools.
Present but spotty,mostly in backwater. Seasonal algae growth makes rocks slick.

-
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3
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Figure 16. Rosgen (1996) Level I11 Stream Channel Classification Continued.
CHANNEL STABILITY (PFANKUCH) EVALUATION

AND STREAM CLASSIFICATION SUMMARY (LEVEL III)
POOR

Cateporv
~~

~

BANKS

Landfomslope
2 MaSSWaSting
3 DebrisJamPotential
4 VegefafiveBankprotedlor

BO'ITOM

10 RodrAngulatity
11 Brightness

UPPER

1

12 Consolidation of Particles

13 Boaom Size Distribution
14 Scouring and Deposition
15 AsuaClfVegetation

Bank Slope Gradient 60%
F uent or large causing sediment neady yeat bng or imminent danger of same.

M 2 e r . to heavy amounrs, predom. larger sizes.
es and less vigor indicate poor,
40% density. fewer
discontinuous and s h z root mass.
Inadequate. overbank flows common wm ratio >25
~20%
rock fragments of gravel sizes, 1-3"or less.
Sediment traps full, channel migration occurrhg.
Almost continuous cuts, some over 24" high. Failure of overhangs frequent.
Extensive dewsits of red om. fine Dantdes. A&erated bar develooment
Well rounded in all dimensions, surfaces smooth.
Predom. bright, 65% exposed or scoured surfaces.
No packing evident. Loose assoment
Marked distribution change. Stable m a 2
More than 50% of the bottom in a state of flux or change nearly year long.
Perennial types scarce or absent. Yenow-green. short term bloom may be present.

4
8

?-?E.

TOTAL

16

24
4
I
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10
5
0
Weight

Length

Figure 17. Mean Weight and Length of Trout Captured in Los Alamos Canyon During
October 1997.

3E 25
W

0

Figure 18. Mean Weight and Length of Trout Captured in Los Alamos Canyon during
December 1998.
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% Stream Cover % Bank Cover

Fish Use in Oct-97

% Total Cover

0 Fish Use in Dec-98

I

Figure 19. Comparative Values for Various Habitat Parameters Corresponding to Locations
Where Fish were Captured (October 1997 and December 1998) Versus
Randomized Habitat Quantification (August 1997) in Los Alamos Canyon.

70
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40
30
20
10

0

August 6, 1997

October 8, 1997

December 17, 1998

Figure 20. Comparative Habitat Type Percentages Corresponding to Locations Where Fish
Were Captured (October 1997 and December 1998)Versus Randomized Habitat
Quantification (August 1997) in Los Alamos Canyon.
195

216

NMED Exhibit 135

Figure 21. August Floods Affecting In Situ,Caged-Fish Bioassays in Sandia Canyon.
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Sandia

Pajarito

Valle

Figure 22. Percent Mortality During the 96-Hour, Caged-Fish Bioassay and Corrected for
Mortality Attributed to Floods or Escaped Fish.
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Figure 23. Percent Mortality During the 2-Month, Caged-Fish Bioassay and Corrected for
Mortality Attributed to Floods, Vandalism, or Escaped Fish.
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Figure 24. Average Weight Gain of Caged Fish During Two Months Exposure to Canyon
Stream Segments.
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Figure 25. Average Weight Gain of Caged Fish, in Each Cage, During 2-Month Exposure
to the Valle Canyon Stream Segment.
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Figure 26. Water Temperature (“C)in the Los Alamos Canyon Stream Segment, 1996- 1997.
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Figure 27. Water Temperature (“C) in the Sandia Canyon Stream Segment, 1996-1997.
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Figure 28. Water Temperature (“C) in the Pajarito Canyon Stream Segment, 1996-1997.
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Figure 29. Water Temperature (“C) in the Valle Canyon Stream Segment, 1996-1997.
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Figure 31. Dissolved Oxygen (mg/L) in the Sandia Canyon Stream Segment, 1996.1997.
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Figure 35. Conductivity (mS/cm) in the Sandia Canyon Stream Segment, 1996-1997.
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Figure 38. The pH in the Los Alamos Canyon Stream Segment, 1996-1997.
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Figure 39. The pH in the Sandia Canyon Stream Segment, 1996-1997.
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Figure 41. The pH in the Valle Canyon Stream Segment, 1996-1997.
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5

logarithmic scale

Beryllium, mg/L dissolved in water,
mgkg dry weight in sediment and tissues
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Figure 48. Cadmium in Environmental Samples.
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Figure 49. Chromium in Environmental Samples.
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Figure 50. Copper in Environmental Samples.
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Figure 51. Iron in Environmental Samples
Los Alamos National Laboratory Use Study - 1996-1997
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Figure 58. Strontium in Environmental Samples.
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Figure 59. Vanadium in Environmental Samples.
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Figure 60. Zinc in Environmental Samples.
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Figure 61. Average Nutrient Content (Nitraternitrite and Ammonia as Nitrogen, and
Phosphorus as Ortho-Phosphate) of Canyon Stream Segments, 1997.
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Figure 62. Average Chloride and Sulfate Content of Canyon Stream Segments, 1997.
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Figure 63. Average Alkalinity and Hardness (mg/L as CaCO,) of Stream Segments, 1997.

I

70
60
h

I

1-

HTotal Solids

I

50
-I-

.,

I

1 Total Solids I
Turbidity

Sandia

1

Valle

1

Pajarito

62

19

28

40

23.7

11.8

16.7

57.6

227

248

NMED Exhibit 135

1,600

I

Figure 65. PCB congeners in Sediment and Caged Fish Collected for the Use Study Compared with Thresholds of Concern.
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1997 Weather Summary

Los Alamos, New Mexico - TA-6 Station, Elevation 7424 it
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Figure 66. Summary of Precipitation and Air Temperature ("F) in 1997 at Technical Area 6
of the Los Alamos National Laboratory. (This Weather Station was near to the
Stream Segments Evaluated During the Use Study).
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Figure 67. Average Stream Flow, Average Flow in Riffle Habitats, and Average Flow in
Pool Habitats, Measured for Each Stream Reach in 1997.
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Figure 68. Average Stream Discharge (in cubic feet per second [cfs] and cubic meters per
second [m3/s]) Measured for Each Stream Reach in 1997.
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Figure 69. Average Wetted Width and Average Bankfbll Width for Each Stream Reach.
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Figure 70. Mean, Maximum,and Thalweg Depth of Each Stream Reach Measured in 1997.
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Figure 71. Percentage of Pools, Glides, and Riffles (expressed as a percentage of total
wetted stream area) for Each Stream Reach Measured in 1997.
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Figure 72. Percentage of Instream Cover, Bank Cover, and Total Cover (expressed as a
percentage of the total wetted stream area) for Each Stream Reach in 1997.
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Figure 73. Percentage of Bank Cover Types (Forbs, Shrubs, or Trees) for
Each Stream Reach Measured in 1997.
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Figure 74. Percentage of Overstory Cover (expressed as a percentage of
total riparian area) in the Form of Coniferous and Deciduous
Trees for Each Stream Reach in 1997.
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Figure 75. Percentage of Understory Cover (expressed as a percentage of
total riparian area) in the Form of Coniferous and Deciduous
Trees for Each Stream Reach in 1997.
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Figure 76. Stream Substrate Size Characteristics in Riffles, in Pools, and the 50* Percentile
Distribution of Substrate Sizes for each Stream Reach Measured in 1997.
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Figure 77. Stream Substrate Characteristics Expressed as Large and Fine Substrates as well
as Percent Embeddedness of Large Substrates by Fines for Each Stream Reach.
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Figure 78. Mean Habitat Suitability Index (HSI) Scores for Each Stream Segment for Adult, Juvenile, Fry, and Eggs of Brook
Trout. For Illustrative Purposes, Adult and Juvenile Graphs Include Two Sets of Bars. Closed Bars Reflect the HSI
Scores Before Water Depth and/or Pool Quality were Considered. Open Bars are the Final HSI Scores.
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Figure 80.

Overall Longnose Dace Habitat Suitability Index for Canyon Streams in 1997.
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Index Model for Each Stream Reach Measured in 1997.
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Figure 82. Predicted Trout Biomass (Le., Standing Crop Density) using the Habitat Quality Index (HQI) for Each Stream Reach.
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Figure 83. Rapid Bioassessment Protocol (RBP) Scores of Invertebrate Habitat Suitability for Each Stream Reach in 1997.

259

NMED Exhibit 135

100
x
a,

2

0
cn

Em

zi

80

80
70

WQI=78
WQ1=70

WQI=70
63

60

cn

0

J

0

CI

a,

40

o\

m

.->

Pi

c,

m
-

2

20
.

n
v

...

..

Pajarito

VaIle

..

. .. .

Sandia

% Relative Biological Integrity

% Relative Chemical Impact

% Relative Physical Impact

Summary Water Quality Index
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ATTACHMENT A AND APPENDICES
(See Enclosed CD-ROM)
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September 2010
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NPDES Permit Writers’ Manual

Environmental significance and nature of the toxicity.
Past compliance record or history.
Cost of monitoring relative to financial capabilities.
Number of monthly samples used in developing the permit limitation.
The frequency of intermittent discharges.

Samples should be evenly spaced throughout the year so that seasonal variability can be ascertained.

8.3

Analytical Methods

The permit writer must specify the analytical methods to be used for monitoring. EPA’s Office of Science
and Technology’s Clean Water Act Analytical Methods Website <www.epa.gov/waterscience/methods/>
contains information about analytical methods.
The standard conditions of the permit [§§ 122.41(j)(4) and 122.44(i)] require that, when available,
permittees use test procedures specified in Part 136 <www.epa.gov/waterscience/methods/basic.htm>. The
analytical methods contained in Part 136 are established for conventional, toxic (priority), and some
nonconventional pollutants. Without analytical methods for a parameter, the permit writer should specify
the analytical method to be used. There are also procedures to apply for approval of alternative test
methods in accordance with § 136.4.
While Part 136 identifies the analytical methods approved for use in the NPDES program, additional
methods information is available through the National Environmental Methods Index (NEMI)
<www.nemi.gov/>. NEMI is a Web-based, searchable clearinghouse of methods supported by the U.S.
Geological Survey and EPA’s Office of Water. NEMI contains summaries of more than 1,100 methods
and describes them by their performance characteristics and their regulatory status, relative cost, detection
level, detection level type, accuracy, precision, spiking level, instrumentation, lab equipment, and the
greenness of analytic methods. Permit writers might find that information useful in comparing the
features of Part 136 methods that will be used for assessing compliance with the calculated effluent
limitations.
When establishing effluent limitations for a specific parameter (based on technology or water quality
regulatory requirements), it is possible for the value of the calculated limit to fall below the method
detection limit (MDL) and the minimum level (ML) established by the approved analytical method(s).
Regardless of whether current analytical methods are available to detect and quantify the parameter at the
concentration of the calculated limitation, the limitation must be included in the permit as calculated.
In some instances, there might be two or more approved Part 136 analytical methods available for the
analysis of a parameter. In such cases, the permit should determine whether there is a need to select one
of the approved methods and to include a requirement in the permit mandating the use of only the selected
method. That approach might be necessary where an effluent limit is established at a level that is
quantifiable by one approved method but is below the ML of another approved method.
Such a situation often occurs where a permit contains a WQBEL for mercury. To clarify the EPA’s
position with respect to effluent monitoring for mercury, EPA developed a memo Analytical Methods for
Mercury in National Pollutant Discharge Elimination System (NPDES) Permits 12
<www.epa.gov/npdes/pubs/mercurymemo_analyticalmethods.pdf>.
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3.2

DETERMlWlNG
THENEEDFORPERYlTUMITS
WITHOUT
EFFLUENT
MONITORING
DATAFORA
SPECIFICFACILITY

plicators often discharge to POT%%, resulting in pesticide
concentrations in the POTW’s effluent. Household disposal
of pesticides, detergents, or other toxics may have a similar
effect, The types of industrial users, their product lines, their
raw materials, their potential and actual discharges, and
their control equipment should be evaluated. POlWs should
also be characterized for the possibility of chlorine and
ammonia problems.

If the regulatory authority so chooses, or if the circumstances
dictate, the authority may decide to develop and impose a
permit limit for whole effluent toxicity or for individual toxicants
without facility-specific effluent monitoring data, or prior to the
generation of effluent data. Water quality-based permit limits
can be set for a single toxicant or for whole effluent toxicity based
on the available dilution and the water quality criterion or the
State standard in the absence of facility specific effluent monitoring data. However, in doing so, the regulatory authority must
satisfy all the requirements of 40 CfR 122.44(d)(l)(ii).

Existing data on toxic pollutants-Discharge
monitoring
reports (DMRs) and data from NPDES permit application
forms 2C and 2A may provide some indication of the presence of toxicants. The presence or absence of the 126
“priority pollutants” may or may not be an indication of the
presence or absence of toxicity.
There are thousands of
“nonpriority”
toxicants that may cause effluent toxicity.
Also, combinations of several toxicants can produce ambient toxicity where the individual toxicants would not. EPA
regulations at 40 CFR 122.21 (j) require POTWs with design
flows equal to or greater than 1 MC0 and POTWs with
approved pretreatment programs, or POlWs required to
develop a pretreatment program, to submit the results of
whole effluent toxicity tests with their permit applications.
These regulations also provide discretion to the permitting
authority to request such data from other POlWs at the
time of permit application.

l

When determining whether or not a discharge causes, has the
reasonable potential to cause, or contributes to an excursion of a
numeric or narrative water quality criterion for individual toxicants or for toxicity, the regulatory authority can use a variety of
factors and information where facility-specific effluent monitoring data are unavailable. These factors also should be considered
with available effluent monitoring data. Some of these factors are
the following:
Dilution-Toxic
impact is directly related to available dilution for the effluent. Dilution is related to the receiving
stream flow and the size of the discharge. The lower the
available dilution, the higher the potential for toxic effect.
If an effluent’s concentration at the edge of a mixing zone
in a receiving water is expected to reach 1 percent or
higher during critical or worst-case design periods, then
such an effluent may require a toxicity limit (see discussion
in Section 3.3.3). Assessment of the amount of stream
dilution available should be made at the conditions required by the water quality standards or, if not specified in
the standards, at the harmonic mean flow and the 7QlO
flow. Figure 3-3 (Pg. 57) shows that, whereas a majority of
NPDES permittees nationwide discharge to areas during
annual mean flow ranging in dilution from 100 to 1,000,
the majority of dischargers fall into the 1 to 10 dilution
range during low-flow conditions.

l

l

.

l

l

Type of industry-Although
dischargers should be individually characterized because toxicity problems are sitespecific, the primary industrial categories should be of
principal toxicity concern.
EPA’s treatment technology
data base generally suggests that secondary industrial categories may have less potential for toxicity than primary
industries. However, based on experience, it is virtually
impossible to generalize the toxicity of effluents with any
certainty. If two plants produce the same type of product,
one effluent may be toxic while the other may not be toxic
due to the type and efficiency of the treatment applied,
general materials handling practices, and the functional
target of the compound(s) being produced.
Type of POTW-POTWs
with loadings from indirect dischargers (particularly primary industries) may be candidates for toxicity limits. However, absence of industrial
input does not guarantee an absence of POTW discharge
toxicity problems. For example, commercial pesticide ap-

History of compliance problems and toxic impact-Reguiatory authorities may consider particular dischargers that
have had difficulty complying with limits on toxicants or
that have a history of known toxicity impacts as probable
priority candidates for effluent toxicity limits.
Type of receiving water and designated use-Regulatory
authorities may compile data on water quality. Examples of
available data include fish advisories or bans, reports of fish
kilts, State lists of priority waterbodies, and State lists of
waters that are not meeting water quality standards. Regulatory authorities should use this information as a means of
identifying
point sources that discharge to impaired
waterbodies and that thus may be contributing to this
impairment.
One source of this information is the lists of
waters generated by states to comply with Section 304(l)
regulations at 40 CFR130.1 O(d)(6); 50 FR23897-98, June 2,
1989:
1)

Waters where fishing or shellfish bans and/or
advisories are currently in effect or are anticipated;

2)

Waters where
kills or where
tumors, etc.)
other aquatic

3)

Waters where there are restrictions on water
sports or recreational contact;

4)

Waters identified by the state in its most recent state section 305(b) report as either “partially achieving” or “not achieving” designated
uses;

there have been repeated fish
abnormalities (cancers, lesions,
have been observed in fish or
life during the last ten years;

so

1

NMED Exhibit 138

5) Waters identified by the states under section

The presence of a combination of these factors, such as low
available dilution, high-quality receiving water, poor compliance record, and clustered industrial and municipal discharges,
could constitute a high priority for effluent limits.

303(d) of the Clean Water Act as waters needing water quality-based controls;

6)

7)

Waters identified by the state as priority water
bodies;

Regardless, the regulatory authority, if it chooses to impose an
effluent limit after conducting an effluent assessment without
facility-specific monitoring data, will need to provide adequate
justification for the limit in its permit development rationale or
in its permit fact sheet. A clear and logical rationale for the need
for the limit covering all of the regulatory points will be necessary to defend the limit should it be challenged. In justification
of a limit, EPA recommends that the more information
the
authority
can acquire to support the limit, the better a
position the authority will be in to defend the limit if necessary. In such a case, the regulatory authority may well benefit
from the collection of effluent monitoring data prior to establishing the limit.

Waters where ambient data indicate potential
or actual excursions of water quality criteria
due to toxic pollutants from an industry classified as a primary industry in Appendix A of 40
CFR Part 122;

8) Waters for which effluent toxicity test results
indicate possible or actual excursions of state
water quality standards, including narrative
“free from” water quality criteria or EPA water
quality criteria where state criteria are not available;

If the regulatory authority, after evaluating all available information on the effluent, in the absence of effluent monitoring data,
is not able to decide whether the discharge causes, has the
reasonable potential to cause, or contributes to, an excursion
above a numeric or narrative criterion for whole effluent toxicity
or for individual toxicants, the authority should require whole
effluent toxicity or chemical-specific testing to gather further
evidence. In such a case, the regulatory authority can require
the monitoring prior to permit issuance, if sufficient time exists,
or it may require the testing as a condition of the issued/
reissued permit.

9) Waters with primary industrial major dischargers where
dilution
analyses
indicate
exceedances of state narrative or numeric water quality criteria (or EPA water quality criteria
where state standards are not available) fortoxic
pollutants, ammonia, or chlorine;

10) Waters with POlW dischargers requiring local
pretreatment programs where dilution analyses indicate exceedances of state water quality
criteria (or EPA water quality criteria where
state water quality criteria are not available)
for toxic pollutants, ammonia, or chlorine;

Under these circumstances, the regulatory authority may find it
protective of water quality to include a permit reopener for the
imposition of an effluent limit should the effluent testing establish that the discharge causes, has the reasonable potential to
cause, or contributes to excursion above a water quality criteria.
A discussion of these options is provided later in this chapter.

11) Waters with facilities not included in the previous two categories such as major POlWs, and
industrial minor dischargers where dilution
analyses indicate exceedances of numeric or
narrative state water quality criteria (or EPA
water quality criteria where state water quality
criteria are not available) for toxic pollutants,
ammonia, or chlorine;

12) Water classified for uses that will not support
the “fishable/swimmable”
Water Act;

3.3
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13) Waters where ambient toxicity or adverse
ter quality conditions have been reported
local, state, EPA or other Federal Agencies,
private sector, public interest groups, or
versities;

waby
the
uni-

When characterizing an effluent for the need for a whole effluent toxicity limit, and/or an individual toxicant limit, the regulatory authority should use any available effluent monitoring
data, together with any information like that discussed under
Section 3.2 above, as the basis for a decision. The regulatory
authority may already have effluent toxicity data available from
previous monitoring, or it may decide to require the permittee
to generate effluent monitoring data prior to permit issuance or
as a condition of the issued permit. EPA regulations at 40 Cfi?
122.21 (j) require POTWs with design flows equal to or greater
than 1 MCD and POTWs with approved pretreatment programs, or POTWs required to develop a pretreatment program,
to submit the results of whole effluent toxicity tests with their
permit applications. These regulations also provide discretion
to the permitting authority to request such data from additional
POTWs at the time of permit application.

14) Waters identified by the state as impaired in its
most recent Clean Lake Assessments conducted
under 314 of the Clean Water Act; and
15) Surface waters impaired by pollutants from
hazardous waste sites on the National Priority
List prepared under section 105(8)(A) of
CERCIA.
16) Waters judged to be impaired as a result of a
bioassessmenttbiosurvey.
51
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