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History of Carson River Basin  
Water Quality Standards 

 
Introduction 
 
In support of our Clean Water Act responsibilities, the Nevada Division of Environmental 
Protection (NDEP) – Bureau of Water Quality Planning (BWQP) is developing a Carson River 
Watershed Assessment or Report Card.  Drawing upon numerous studies and monitoring efforts, 
the Report Card will provide a compilation of current knowledge about the chemical, physical 
and biological health of the Carson River watershed with a focus on aquatic life uses from the 
Nevada/California stateline to Lahontan Reservoir.  It is hoped that the Report Card will be a 
valuable tool for educating the public, agencies and decisionmakers on the state of the river 
(from a Clean Water Act perspective), thereby providing direction for their future actions and 
decisions.  The Report Card will also be a key planning tool for BWQP in possible future steps, 
such as standards revisions, comprehensive Total Maximum Daily Loads (TMDLs), watershed 
plan development and restoration projects. 
 
The purpose of this report is to provide the reader with a basic understanding of the water quality 
standards within the Carson River basin and their evolution over the years.   An understanding of 
the regulatory history is important when considering potential future changes.   
 
 
Background on Water Quality Standards 
 
Under federal legislation such as the Clean Water Act (and its predecessors), Nevada and other 
states have been directed to develop water quality standards for applicable waters.   Following 
the federal legislation, Nevada passed its own set of statutes requiring the State Environmental 
Commission to establish water quality standards (Nevada Revised Statutes 445A).  Water quality 
standards are the foundation for water quality management activities.  If the standards are flawed 
or outdated, subsequent management steps may be negatively affected. 
 
In general, a water quality standard defines the water quality goals for a waterbody by first 
defining a beneficial use (or suite of beneficial uses) and then by defining the numeric water 
quality criteria necessary to protect the use(s).   Following is a brief description of these two 
components of the water quality standards. 
 
Beneficial Uses 
 
In Nevada, the beneficial uses typically assigned to waters may include the following (depending 
upon the waterbody): 
 

C Watering of livestock; 
C Irrigation; 
C Propagation of aquatic life; 
C Recreation involving contact with the water; 
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C Recreation not involving contact with the water; 
C Municipal or domestic supply; 
C Industrial supply; 
C Propagation of wildlife; 
C Waters of extraordinary ecological or aesthetic value; 
C Enhancement of water quality. 
 

Factors considered in the development and designation of beneficial uses are presented below, 
but not necessarily in order of priority (NDEP, 2002): 
 

C public needs; 
C historical use of the water; 
C existing uses in the basin; 
C desired potential or future uses as dictated by existing quality of the river, and 
C antidegradation requirements. 

 
In assigning beneficial uses, states “…must take into consideration the use and value of water for 
public water supplies, protection and propagation of fish, shellfish and wildlife, recreation in and 
on the water, agricultural, industrial, and other purposes including navigation” (40 CFR 
131.10(a).  At a minimum, states’ water quality standards (and the beneficial uses) are required 
to provide for the protection and propagation of fish, shellfish, and wildlife and provide for 
recreation in and on the water.  A state must conduct a Use Attainability Analysis (UAA)1 if it 
does not wish to include one or more of these minimum required beneficial uses.  
 
In addition to defining minimum requirements for beneficial uses, federal regulations (40 CFR 
131.10(g)) recognize two categories of beneficial uses, existing and designated (defined in 40 
CFR 131.3):   
 

(e) Existing uses are those uses actually attained in the waterbody on or after November 
28, 1975, whether or not they are included in the water quality standards.   
(f) Designated uses are those uses specified in water quality standards for each waterbody 
or segment whether or not they are being attained.   

 
It is important to understand the distinction between these beneficial use types.  An existing use 
cannot be removed or modified from a state’s water quality standards, while a designated use 
may be changed based upon the findings of a UAA.  Nevada’s water quality regulations do not 
identify beneficial uses as either existing or designated.  Therefore, if Nevada wishes to pursue a 
UAA, the first step would be to determine whether or not a use is actually existing or designated.  
 

                                                 
1 A Use Attainability Analysis (UAA) is a multi-step scientific assessment of the physical, chemical, biological and 
economic factors affecting the attainment of a use.  This assessment identifies and defines the existing uses of that 
waterbody, determines whether the uses are impaired, the reasons for the impairment, and whether or not the use can 
be attained given certain actions in the watershed. 
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Numeric Criteria 
 
Once beneficial uses are determined for a waterbody, numeric water quality criteria are set to 
protect these uses.  Typically, these criteria are based on either: (1) EPA (U.S. Environmental 
Protection) water quality criteria, (2) site-specific criteria derived from national criteria modified 
to reflect site-specific conditions or, (3) site-specific criteria developed solely for unique waters.  
For waters with multiple beneficial uses, the criteria must protect the most sensitive use (NDEP, 
2002).    
 
 
History of Beneficial Uses and Selected Numeric Criteria 
 
Water quality standards in Nevada and for the Carson River watershed have never been a 
stagnant feature in the Nevada Administrative Code (NAC) as indicated by summaries provided 
in Tables 1 and 22.  The current water quality standards for waters in the Carson basin are located 
in NAC 445A.146 through NAC 445A.158 (Designated Waters) and NAC 445A.124 through 
NAC 445A.127 (Class Waters). The following discusses the main details of these beneficial use 
and numeric water quality criteria changes over the last 45+ years that led to the current 
standards.  Figure 1 depicts the major waterbodies in the basin along with selected points of 
interest referred to throughout the following discussion. 
 
 
Table 1. Chronology of Main Water Quality Standards Revisions for “Designated Waters”  
in the Carson Basin  
 

Date Action 
1967 Water pollution control regulations were adopted for the East Fork Carson, West Fork Carson, main 

Carson rivers and Bryant Creek including numeric criteria for numerous parameters (pH, temperature, 
dissolved oxygen, biological oxygen demand, chlorides, phosphorus, nitrates, total dissolved solids). 

1972-75 Numeric criteria for color, turbidity, and fecal coliform were added.  
1978-80 Beneficial uses were added. Also, significant changes in the numeric criteria occurred. Nitrite criteria 

added. 
1984 Beneficial uses were reworded (fish species of concern were identified).  Tables were reformatted to 

current form.  Antidegradation RMHQs were added.  Significant changes in the numeric criteria 
occurred.  Ammonia criteria added. 

1994 Some RMHQs (Requirements to Maintain Existing Higher Quality) were revised.  pH criteria were 
revised. 

2002 E. coli numeric criteria were added and ammonia numeric criteria were revised.  
 
 

                                                 
2 Over the years, the water quality standards for the Carson basin (and other basins in Nevada) have evolved into 
two different groups in the NAC – the larger rivers upstream of Lahontan (commonly referred to as the “Designated 
Waters”) and the other waters throughout the system (commonly referred to as the “Class Waters”).  “Designated 
Waters” throughout Nevada typically include the larger mainstem streams such as the Carson River, Truckee River, 
Walker River, Colorado River, and Humboldt River.  “Class Waters” are generally the smaller streams that may or 
may not be tributary to the larger streams. 

History of Carson River Water Quality Standards  Page 3 
December 2004 



Table 2. Chronology of Main Water Quality Standards Revisions for “Class Waters” in the 
Carson Basin 
 

Date Action 
1972 Class Waters (Ash Canyon, Clear Creek, Kings Canyon Creek, Daggett Creek, Genoa Creek, Sierra 

Canyon Creek, Diagonal Drain, Harmon Reservoir, Indian Lakes, Lower Carson River (below 
Lahontan Reservoir), Rattlesnake Reservoir, South Carson Lake, Stillwater Marsh, V-Line Canal) 
were added to the regulations along with beneficial uses and numeric criteria for various parameters 
(pH, temperature, dissolved oxygen, fecal coliform, phosphorus, TDS). 

2004 Tables were reformatted for easier reading.  Numeric criteria for pH revised.  Waterbodies were 
identified as “Trout” or “Non-trout” waters. 

 
 
Beneficial Use History 
 
Pre-1970s Regulations 
 
The Federal Water Pollution Control Act of 1948 was the first comprehensive federal legislation 
for water pollution control in the United States (Water Environment Federation, 1997).  
Subsequently on July 16, 1957, the Nevada State Board of Health adopted water pollution 
control regulations (Nevada Department of Health, 1957).  However, these regulations did not 
set any beneficial uses or water quality criteria (neither narrative nor numeric).  It was later under 
the Federal Water Quality Act of 1965 that states were directed to establish water quality 
standards for interstate waters (Water Environment Federation, 1997).  In response to the 1965 
Act, the State Board of Health amended the Nevada Water Pollution Control Regulations on July 
1, 1967.  These regulations provided the following for a majority of the interstate waters in 
Nevada, and included: 
 

• Definition of 46 control points3 for the interstate rivers; 
• Numeric criteria for various parameters for each control point; and 
• Narrative “free from” standards for each control point. 

 
Within the Carson basin, numeric criteria were set for a number of control points along the West 
Fork Carson, East Fork Carson and main Carson rivers from the Nevada/California stateline to 
Lahontan Reservoir, and also included Bryant Creek (erroneously identified as Leviathan Creek 
in the regulations) and Lahontan Reservoir.  These numeric water quality criteria appear to have 
been set based upon the water quality that existed at the time.  However, it is likely that these 
criteria were based upon only a handful of water quality samples. 
 
At that time, the regulations did not include any explicit identification of “beneficial uses” in the 
interstate waters.  In 1967, the Nevada Health Division developed a report entitled “Interstate 
Water Quality Standards and Plan of Implementation” (1967) in which existing and potential 
uses for the interstate waters were given.  According to this report, existing and future uses for 
the Carson River are as summarized below: 
 

                                                 
3 Control points are locations where water quality criteria are specified. 
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• Existing Carson River uses 

o Fish and wildlife 
o Aesthetics 
o Wastewater assimilation 
o Irrigation and stock watering 
 

• Future Carson River uses 
o Municipal water 
o Industrial water processing and cooling 
 

• Existing Bryant Creek uses 
o Fish and wildlife 
o Aesthetics 
o Irrigation and stockwatering 
 

• Existing Lahontan Reservoir uses 
o Recreation – body contact 
o Fish and wildlife 
o Aesthetics 
o Wastewater assimilation 
o Irrigation and stockwatering 
o Power generation 

 
The process used to develop this list was not described in the 1967 report.  Additionally, none of 
these uses appeared in the 1967 regulations.  Regarding future uses, the report stated “Those 
streams designated as future municipal water supplies or body contact recreation are expected to 
be used for that purpose by 1977.  The Carson River is expected to be used as an industrial 
supply by 1972.”   
 
1970s Regulations Revisions 
 
Passage of the Federal Water Pollution Control Act Amendments of 1972 on October 18, 1972 
extended state’s water quality standard responsibilities to intrastate waters.  On November 14, 
1972, the State Commission of Environmental Protection adopted water pollution control 
regulations which built upon those standards previously adopted by the State Board of Health.  
The 1972 version established sections dedicated to instrastate Class Waters.  In these sections, 
numerous waterbodies were identified grouped into 4 classes (A, B, C, D) with Class A being the 
higher quality waters and Class D being the lower quality waters.  Each class was assigned a 
group of beneficial uses.  It is believed that these beneficial uses were based upon the input of 
agency personnel with little or no public input.   
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The 1972 regulations included a number of smaller waterbodies within the Carson basin under 
the Class Water standards: 
 

Class A 
Ash Canyon, Clear Creek (upper), Kings Canyon, Daggett Creek, Genoa Creek, Sierra 
Canyon Creek 
Class B 
Clear Creek (lower) 
 
 
Class C (all are located below Lahontan Reservoir) 
Diagonal Drain, Harmon Reservoir, Indian Lakes, Lower Carson River (below Lahontan 
Reservoir), Rattlesnake Reservoir, South Carson Lake, Stillwater Marsh (portion), V-
Line Canal 
 
Class D 
Stillwater Marsh (portion) 

 
In 1972, a suite of beneficial uses were assigned to the Class Waters (Table 3).  A few years 
later, the beneficial uses were reworded to the form that still exists today.  While the 1972 Class 
Waters standards included beneficial uses, the regulations did not differentiate between existing 
and future uses for these waters.  The other main interstate waters (including the Carson River, 
and its forks) were not assigned beneficial uses at that time. 
 

 
Table 3.  Changes in Beneficial Uses for Class Waters during the 1970s 
 

Class 1972 Beneficial Uses Late 1970s Beneficial Uses 
Class A Drinking water supply with treatment by 

disinfection only, suitable for aquatic life 
habitat, wildlife propagation, agricultural use, 
recreation, boating and esthetics 

Municipal or domestic supply, or both, with treatment 
by disinfection only, aquatic life, propagation of 
wildlife, irrigation, watering of livestock, contact 
recreation, noncontact recreation 

Class B Drinking water supply with treatment by 
disinfection and filtration only, aquatic life 
and wildlife propagation, agricultural use, 
recreation, esthetics and industrial supply 

Municipal or domestic supply, or both, with treatment 
by disinfection and filtration only, aquatic life, 
propagation of wildlife, irrigation, watering of 
livestock, contact recreation, noncontact recreation, 
and industrial supply 

Class C Domestic water supply following complete 
treatment, aquatic life, wildlife propagation, 
recreation, esthetics and industrial supply 

Municipal or domestic supply, or both, following 
complete treatment, aquatic life, propagation of 
wildlife, irrigation, watering of livestock, contact 
recreation, noncontact recreation, and industrial 
supply 

Class D Aquatic life, agricultural use, boating, 
esthetics, and industrial supply except for food 
processing purposes 

Aquatic life, propagation of wildlife, irrigation, 
watering of livestock, noncontact recreation, and 
industrial supply except for food processing purposes 
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It is interesting to note that Class A, B and C waters have the same use of “aquatic life” however, 
the numeric criteria related to this use varies from class to class.  Class A, B and C have different 
drinking water uses but the numeric standards do not reflect these differences.  Classes A, B and 
C all have “municipal or domestic supply or both” as a beneficial use but with different levels of 
water treatment needs.  While the primary difference between these classes are the level of 
drinking water treatment needed, none of the numeric criteria reflect the various levels of water 
quality needed to satisfy these drinking water uses.  In fact, the only parameters that have 
differing numeric water quality criteria are temperature, dissolved oxygen and total phosphates.  
All of these numeric criteria are for aquatic life NOT drinking water.  As of September 2004, 
NDEP is working on restructuring the Class Waters and resolving these problems. 
 
1980s Regulations Revisions 
 
It was not until 1980 that the Water Pollution Control Regulations included beneficial uses for 
the Carson River.  With these regulations, the same beneficial uses were set for each reach even 
though conditions vary greatly from the stateline to Lahontan Reservoir (Table 4). 
 
 
Table 4.  Changes in Beneficial Uses for Carson River above Lahontan Reservoir and Main 
Tributaries during the 1980s 

 
Beneficial Uses - 1980 Beneficial Uses – 1984 (Proposed and 

Approved) 
Irrigation Agriculture use 
Watering of livestock 

Aquatic life Propagation of aquatic life (see Tables 3, 4) 
Bathing and water contact sports Recreation involving contact with water 
Boating and esthetics Recreation not involving contact with water 
Drinking water supply Municipal or domestic supply or both 
Industrial water supply Industrial supply 
Wildlife propagation Propagation of wildlife 

 
 
The regulations made no differentiation between existing uses and designated (future) uses.  
However, it appears that this list was considered to be a mixture of both existing and future 
beneficial uses.  In fact, the August 12, 1980 meeting minutes of the State Environmental 
Commission  provide  some  breakdown  between  existing  and future uses.  During this meeting 
(prior to adoption of the 1980 regulations), Wendell McCurry, NDEP Water Quality Officer, 
stated that he “…is proposing beneficial uses whether they are in fact in existence now or 
foreseen in the future.”  Mr. McCurry also stated that it is the responsibility of the Commission 
to not just “look at what is happening today but also look at protection for the future.” While the 
beneficial uses presented for Bryant Creek included aquatic life and bathing and water contact 
sports, Wendell McCurry stated that these uses were not existing due to the conditions of the 
water (SEC, 1980). 
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While aquatic life was included in the 1980 regulations as a beneficial use, there was no breakout 
between coldwater and warmwater fisheries.  Mr. McCurry stated that further studies need to be 
completed before this distinction could be made in the standards (SEC 1980). 
 
In addition to beneficial use changes, part of the 1980 revisions included significant changes to 
the numeric water quality criteria.  The values varied considerably from control point to control 
point and appear to be primarily based upon the existing water quality at the time, not beneficial 
use needs. 
 
During 1984, NDEP again reviewed the Carson River beneficial uses and standards and 
proposed revisions to the regulations similar to the Class Waters changes in the 1970s (Table 4).  
In addition to changing “aquatic life” to “propagation of aquatic life”, NDEP (1984) also 
recommended  “spelling out for the hearing record exactly which critical species of aquatic life 
are being maintained or are intended to be maintained for each reach.”   According to the 
Carson River Water Quality Standards Revisions Rationale (Rationale) (NDEP, 1984), the 
aquatic life beneficial uses developed for the regulation revisions were based on input provided 
by the Nevada Department of Wildlife (NDOW), as specified in a June 4, 1984 letter.  This letter 
presented beneficial uses as developed from NDOW’s basic fisheries management objectives 
established by reach.  These objectives are what NDOW had been working toward or had 
reached.  For the purposes of the regulations, NDEP (1984) proposed slightly different beneficial 
uses (Table 5).    
 
It is interesting to note certain characteristics of the proposed aquatic beneficial uses.  Most  
important was the proposal’s wide-spread recognition of trout stocking activities in the river and 
their  importance  for  maintaining  the  trout  fishery.    Additionally, NDEP’s   proposal  varied 
somewhat from NDOW’s recommendations.  For instance at Cradlebaugh, NDOW 
recommended that the uses include warmwater fisheries with no mention of any coldwater fish 
(neither naturally occurring nor hatchery supplied).  NDEP’s proposal applied the Genoa Lane 
uses to the Cradlebaugh control point which include stocked salmonids.   Another  important 
difference is  how  the  West Fork Carson River from stateline to the confluence was handled.  
While NDOW did not mention this reach in their proposal, NDEP presented a use for this reach 
that was the same as the Carson River at Genoa Lane4. 
 
While a search of the available records appear to indicate that the State Environmental 
Commission approved the proposed wording changes (Table 4) and aquatic beneficial uses 
(Table 5), the aquatic life use description found in the final state regulations contained no 
recognition of Table 5.  The final regulations included the identification of the various species of 
concern within a reach with no recognition of the stocking practices needed to maintain these 
fisheries (Table 6).  A search of the SEC records and conversation with past agency personnel 
yielded no information as to why the final codified regulations varied from the NDEP 
recommendations and the SEC approval. 

                                                 
4 For nearly a century, the waters of the West Fork Carson River have been redirected into Brockliss Slough leaving 
little in the West Fork channel except return flows and groundwater inflow (Pugsley, August 23, 2004).      
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Table 5. Aquatic Beneficial Uses Recommended by NDEP (1984)  
 

Control Point (from 
upstream to downstream) 

Beneficial Use per NDOW Beneficial Use Proposed by 
NDEP (1984) 

Bryant Creek Not mentioned 
West Fork Carson River at 
stateline 

Spring and fall spawning salmonids – rainbow and brown trout.  
Supplemented by hatchery trout. 

West Fork Carson River at 
confluence 

Not mentioned Warmwater fisheries – catfish – 
year-around. Stocking spring and 
summer of salmonids 

East Fork Carson River at 
stateline 

Spring and fall spawning salmonids – rainbow and brown trout – 
occasional Lahontan cutthroat.  Supplemented by hatchery trout. 

East Fork Carson River  - 
395 south of Gardnerville 
East Fork Carson River - 
Muller Lane 

Spring and fall spawning salmonids – rainbow and brown trout.  
Supplemented by hatchery trout. 

Carson River - Genoa Lane Warmwater fisheries – catfish – 
year-around. Stocking spring and 
summer of salmonids 

Carson River - 
Cradlebaugh Bridge 
(Highway 395) 

Warmwater fisheries – catfish – 
year-around 

Warmwater fisheries – catfish – 
year-around. Stocking spring and 
summer of salmonids 

Carson River - Mexican 
Ditch Gage 

Spring and fall spawning salmonids (marginal) – rainbow and brown 
trout.  Supplemented by hatchery trout. 

Carson River - New Empire Warmwater fish – smallmouth bass – year-around.  Coldwater trout 
stocked spring and summer 

Carson River - Dayton 
Bridge 

Reach not mentioned 

Carson River - Weeks 
Lahontan Dam 

Warmwater fisheries, year-around. Walleye, channel catfish, white bass. 

 
Note: Use applies from control point to the next control point upstream 
 
 
As during the 1980 revisions, NDEP again recognized during the 1984 revisions that the 
standards were intended to protect both existing and designated beneficial uses.  Though the 
adopted regulations have not provided any breakdown between existing and designated uses, the 
record provides some limited information on which uses were considered existing or designated 
at that time.  During the October 25, 1984 workshop in Fallon, it was stated “…that in some 
instances such as Bryant Creek, the beneficial uses merely reflect goals that are not currently 
being achieved.”  In the Rationale (1984) temperature standards were recommended with the 
following statement: 
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Table 6. Fish Species of Major Concern as Listed in the Current Water Quality Standards 
(NAC 445A.146) 
 

Reach Fish Species of Major Concern 
West Fork Carson River at stateline 
Bryant Creek 
East Fork Carson River at stateline 
East Fork Carson River  from stateline to near Highway 
395 
East Fork Carson River from near Highway 395 to 
Muller Lane 

Rainbow trout, brown trout 

West Fork Carson River from stateline to confluence, 
East Fork Carson River from Muller Lane to 
confluence, Carson River from confluence to Genoa 
Lane 
Carson River from Genoa Lane to Cradlebaugh Bridge 
(Highway 395) 

Rainbow trout, brown trout, catfish 

Carson River from Cradlebaugh Bridge (Highway 395) 
to Mexican Ditch Gage 

Rainbow trout, brown trout 

Carson River from Mexican Ditch Gage to New Empire Rainbow trout, brown trout, smallmouth bass 
Carson River from New Empire to Dayton Bridge 
Carson River from Dayton Bridge to Weeks 
Carson River from Weeks to Lahontan Reservoir at 
Lahontan Dam 

Walleye, channel catfish, white bass 

 
 
 
“The recommendations are intended to sustain the designated beneficial uses except for 
the intermediate trout life stages within the Mexican Ditch to East Fork Muller Lane and 
West Fork reaches where attainment problems will frequently occur in Summer.”   

 
According to Jim Curran, NDOW (October 2, 1984 correspondence), the “…water temperatures 
on the Carson River system are felt to be the limiting factor on maintaining or improving the 
cold water fisheries in the river.” 
 
It is interesting to note that the beneficial uses as adopted in 1984 do not include any mention of 
hatchery fish as a supplement to any natural propagation in the system, though stocking was 
obviously a part of NDOW’s management plan at the time.  Also, the NDOW management plan 
listed the Carson River at Cradlebaugh as a warmwater fishery, while the current regulations 
have also included rainbow and brown trout as fish species of major concern. 
 
In a letter from Lew Dodgion, NDEP Administrator at the time, to EPA (October 4, 1985) 
describing the SEC approved regulation changes, the following statement was made regarding 
aquatic life uses at Cradlebaugh Bridge: 
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“SEC adopted the aquatic life use which included a year-round warm-water 
fishery typified by catfish and a ‘put and take’ cold-water fishery.  This translates 
into criteria protective of the adult salmonids at all times.  The only life stage not 
protected is cold-water spawning and incubation.  This level of protection is more 
than adequate for any warm water species.”  
 

 
1994 Regulation Revisions 
 
While the 1994 regulations revisions did not include any changes to the beneficial use 
definitions, the rationale developed at the time include an interesting paragraph on standard 
attainability: 
 

“Due to high temperatures and degraded water quality, a self-sustaining cold-
water fishery is not being attained downstream from Muller Lane.  The Nevada 
Division of Wildlife manages this portion of the river as a put and take fishery – 
the river is stocked with the expectation that the fish will be caught by fisherman 
because they will not survive for a year.” 

 
2004 Revisions 
 
Since their inception, the Class B and C water quality standards have included numeric dissolved 
oxygen and temperature criteria for trout and nontrout waters.  However, the regulations never 
identified which waterbodies were to be considered trout and nontrout.  In 2004, the SEC 
approved regulatory changes which included trout and nontrout designations for these waters as 
generated through NDOW publications and contacts with NDOW (Table 7).   
 
 
Table 7. Current Aquatic Life Beneficial Use Wording for Class Waters 
 

Class/Waterbody Current Aquatic Life Beneficial Use 
Class A: Ash Canyon, Clear Creek (upper), Kings Canyon, 

Daggett Creek, Genoa Creek, Sierra Canyon Creek 
Aquatic life 

Class B: Clear Creek (lower) Aquatic life (trout) 
Class C: Diagonal Drain, Harmon Reservoir, Indian Lakes, 

Lower Carson River (below Lahontan Reservoir), 
Rattlesnake Reservoir, South Carson Lake, 
Stillwater Marsh (portion), V-Line Canal 

Aquatic life (nontrout) 

Class D: Stillwater Marsh (portion) Aquatic life 
 
 
Summary 
 
While the regulations do not specify which beneficial uses are considered “existing” and which 
are “designated”, the supporting information in NDEP files provides some information on the 
existing and designated beneficial uses.  During workshops and hearings, NDEP repeatedly 
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stated that the standards are intended to protect both existing and designated beneficial uses.   
Nevertheless, the available information is a little cloudy on what uses have been considered as 
existing and designated in the past.  It is interesting to note that the record indicated only 
minimal discussions of Lahontan cutthroat trout during the development of the beneficial uses 
(see Table 5). 
 
It appears that some additional work is needed to consolidate the available information and bring 
together new information if BWQP desires to differentiate between existing and designated 
beneficial uses.  NDOW’s involvement in any such effort will be mandatory.  In fact, recent 
work by NDOW provides evidence of existing use in the Carson River.  According to NDOW’s 
East Carson River Draft Fisheries Management Plan (Sollberger, May 2000), “[w]ild salmonid 
populations and fishing in the East [Fork] Carson River (in Nevada) historically have been poor 
and the fishery has been managed mostly as put-and-take.”  NDOW states that put-and-take 
fishery management “…is directed towards providing fishing opportunity for hatchery stocked 
catchable sized fish with rapid harvest turnover in the fish population structure”.  The 2000 
Management Plan states that a put-and-take management strategy is “…adopted when there is 
less natural opportunity for fish to reproduce or where harvest is great in a limited resource.” 
 
Following passage of the Clean Water Act (over 30 years ago), Nevada like many other states 
adopted broad use designations rather than a finely graded scale of uses.  Efforts to adopt a more 
finely graded system would have required exhaustive studies, and states were encouraged to 
adopt the highest possible uses.  The adoption of broad use designations was the result (Clean 
Water Network website, August 2003).  However in some instances, states have provided some 
differentiation in their aquatic life uses, such as coldwater or warmwater fisheries; self-
supporting fisheries or stocked fisheries; high quality aquatic life or marginal aquatic life.  
 
History of Selected Numeric Water Quality Criteria 
 
Following is a discussion on the history of numeric water quality criteria appearing in Nevada’s 
regulations for the main Carson waterbodies.  The focus is on those most frequent constituents 
identified in the 2002 Nevada’s 303(d) List (temperature, total suspended solids, turbidity, total 
phosphorus, iron, mercury).  However given concerns with potential eutrophication, additional 
discussion is provided on nitrates and dissolved oxygen. 
 
Temperature Standards 
 
In 1967, the State Board of Health amended the Nevada Water Pollution Control Regulations to 
include numeric water quality criteria, including temperature, for the main Carson basin waters.  
The regulations defined maximum allowable temperatures for the winter and summer and 
allowable averages for June-September.  It is unknown if these criteria were set to protect aquatic 
life uses or to maintain existing water quality.  During the 1980 regulation revisions, a beneficial 
use of aquatic life was applied to the major waters and the temperature criteria were modified so 
that maximum allowable temperatures were set for every month of the year.  The June-
September average criteria were removed at that time.   
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In 1984, NDEP pursued a significant update in the water quality standards including 
modifications to the beneficial uses and the numeric criteria.  As stated earlier, the beneficial use 
recommendations included more detail on the specific fish species of concern and fish stocking 
operations.  In the 1984 Rationale (NDEP, 1984), NDEP presented temperature requirements (as 
compiled by NDOW) for various coldwater and warmwater fish at different life stages (Table 8).  
However, the Rationale does not explicitly state which criteria should be applicable to the 
various reaches based upon the varying aquatic life use definition.  One is left to surmise that the 
State Environmental Commission would have taken the most restrictive criteria as appropriate 
for the specific fish and life stage to be supported.   However, the uses proposed in Table 5 were 
not codified into the regulations.  Nevertheless, it seems that the codified temperature criteria 
(Table 9) attempt to recognize some of the real variations in the system, even though the final 
beneficial use descriptions did not. 
 
 

 

hile criteria protective for all rainbow and brown trout life stages (except for brief period in 

Table 8. Nevada Department of Wildlife’s Temperature Requirement Recommendations for 
Coldwater and Warmwater Fish (1984) 

Species Life stage Value 
(Degrees C) Date Range

Spawning (S) 13.3 3/1-5/15
Incubate (I) 16.6 3/1-7/1
Nursery (N) 21.1 4/1-8/1
Juvenile (J) 22.2 5/1-9/15
Adult (A) 23.3 1/1-12/31
Spawning (S) 13.3 10/15-12/15
Incubate (I) 13.3 10/15-3/15
Nursery (N) 21.1 11/15-4/15
Juvenile (J) 22.2 2/15-6/30
Adult (A) 23.3 1/1-12/31

Spawning (S) 24 6/15-7/15
Incubate (I) 29 none given
Juvenile (J) 32 none given
Adult (A) 32 none given
Spawning (S) 18 none given
Incubate (I) 23 none given
Juvenile (J) 29 none given
Adult (A) 29 none given
Spawning (S) 17 none given
Incubate (I) 26 none given
Spawning (S) 11 10/15/-4/15
Adult (A) 28 4/15-10/15

13.3
13.3

11 11

22.222.2

28 2828

16.6

23.3 23.3
13.3

13.313.3
21.1

1111 28 24 28

Smallmouth Bass 
(SB)

White Bass (WB)

Walleye (WA)

Summary of Most Restrictive Warmwater Criteria

22.2 23.3 13.3
Catfish (CT) 24
Summary of Most Restrictive Coldwater Criteria 13.3 16.6 21.1

23.3
22.2

23.3 23.3

21.1

Brown Trout (BT)

21.1

   Less Restrictive Temperature Requirement
   Most Restrictive Temperature Requirement

23.3

21.1
16.6

Rainbow Trout (RT) 13.3

Sep Oct Nov DecMay Jun Jul AugJan Feb Mar Apr

 
 
W
October) were adopted for: 1) East Fork Carson River from stateline to Muller Lane; 2) West 
Fork Carson River at stateline; and 3) Bryant Creek  from  stateline  to confluence, less  
restrictive  criteria were codified for the other lower reaches.  For instance, the May and July-
October criteria were less restrictive for 1) East Fork Carson River from Muller Lane to 
confluence; 2) West Fork Carson River above confluence; and 3) Carson River above Mexican 
Dam Gage.  This represented a decrease in the level of protection afforded rainbow trout during 
spawning, and a decrease in the level of support for rainbow trout in the 
incubation/nursery/juvenile stages.  According to the Rationale (NDEP, 1984), these reaches 
have problems attaining the temperature criteria but that “…young fry and fingerlings are 
expected to either seek deep pools within the reaches or to migrate upstream to cooler reaches, 
since there are no physical barriers to prevent such out-migration.”  While some deep pools may 
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exist in these reaches, some physical barriers (mainly diversion dams) to migration to upstream 
reaches do in fact exist in these areas. 
 
 
Table 9.  Final Temperature Criteria (° C) for Carson Basin and Fish Species and Life Stages Not 

hile criteria protective for all rainbow and brown trout life stages (except for brief period in 
ctober) were adopted for: 1) East Fork Carson River from stateline to Muller Lane; 2) West 

am Gage to Deer Run Road, significant deviations from 
e most restrictive requirements were made.  With these deviations, the criteria do not provide 

 

Being Supported 
 

 

17 (RT-S)

23 (RT-I, RT-N, RT-J, BT-S, BT-I)

RT = rainbow trout
BT = brown trout
CT = catfish
WA = walleye

  Period of time that life stage is not supported

West Fork Carson 
River

From confluence to 
Cradlebaugh

Stateline to confluenceBryant Creek

East Fork Carson 
River

From Deer Run Rd to 
Dayton Bridge

From Mexican Gage to 
Deer Run Rd

From Cradlebaugh to 
Mexican Gage

Above confluence

23 (RT-I, 
RT-N, RT-

J, BT-J)

13 (None) 21 (None)

Muller Lane to 
confluence

Stateline to Mulller 
Lane

West Fork Carson 
River

Stateline

Carson River

13 (None)13 (None)

18 (RT-S, RT-I, BT-I) 18 (BT-S, BT-I)

11 (None)

17 (None)

A = adult

24 (None) 28 (None) 11 (None)

S = spawning

From Dayton Bridge to 
Weeks
From Weeks to 
Lahontan Dam

22 (BT-S)

I = incubate

J = juvenile
N= nursery

May JunWaterbody Jul DecReach Oct NovJan Feb Mar Aug SepApr

 
W
O
Fork Carson River at stateline; and 3) Bryant  Creek  from  stateline  to confluence, less  
restrictive  criteria were codified for the other lower reaches.  For instance, the May and July-
October criteria were less restrictive for 1) East Fork Carson River from Muller Lane to 
confluence; 2) West Fork Carson River above confluence; and 3) Carson River above Mexican 
Dam Gage.  This represented a decrease in the level of protection afforded rainbow trout during 
spawning, and a decrease in the level of support for rainbow trout in the 
incubation/nursery/juvenile stages.  According to the Rationale (NDEP, 1984), these reaches 
have problems attaining the temperature criteria but that “…young fry and fingerlings are 
expected to either seek deep pools within the reaches or to migrate upstream to cooler reaches, 
since there are no physical barriers to prevent such out-migration.”  While some deep pools may 
exist in these reaches, some physical barriers (mainly diversion dams) to migration to upstream 
reaches do in fact exist in these areas. 
 
For the Carson River from Mexican D
th
any protection for rainbow and brown trout spawning and incubation, but provide varying levels 
of protection for nursery, juvenile and adult rainbow and brown trout.   
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While the codified temperature criteria vary from reach to reach, overall the criteria do not seem 
to be based solely upon the beneficial uses proposed by NDOW/NDEP (Table 3) or solely upon 

e codified beneficial uses (Table 4).  Rather, it appears that the codified temperature criteria 

otal Suspended Solids Criteria:  Total suspended solids (TSS) numeric criteria were not 
t revisions to the beneficial uses and criteria.  

terestingly, the criteria that were proposed and ultimately adopted by the SEC included a TSS 

Water Quality Criteria” (National Academy of Sciences, 1972) commonly referred 
 as the “Blue Book”.  According to the Blue Book, aquatic communities are provided a high 

lations around 1973.  For the all the main waters in the Carson basin, the standard 
alled for turbidity levels not to exceed “…that characteristic of natural conditions by more than 

 the turbidity criteria were modified to include single values and annual average 
alues not to be exceeded.  The criteria varied throughout the system with single value/annual 

pecificity added to 
e aquatic life beneficial use.  During the 1984 revisions, the turbidity standards were changed 

th
were based upon a combination of the two.  The result is a set of temperature criteria that are 
inconsistent with the beneficial uses that remain today in the State’s regulations.   
 
Total Suspended Solids and Turbidity Criteria 
 
T
added to the NAC until 1984 as part of significan
In
standard of 25 mg/l for both forks of the Carson at the stateline and for the Weeks-Lahontan 
Reservoir reach, and a much higher standard of 80 mg/l for the other reaches.  According to the 
Rationale (NDEP, 1984), this difference in criteria is “…due to the excessively high [TSS] 
values determined for most reaches in the data analysis.  Lower values are expected at the upper 
reaches due to high quality water, and in Lahontan due to the settling of solids in the upper end 
of the lake.” 
 
While not stated in the Rationale, it appears that the TSS criteria were derived from guidance 
provided in “
to
level of protection with a TSS level of 25 mg/l and a moderate level of protection with a level of 
80 mg/l. 
 
Turbidity Criteria:  Turbidity numeric criterion for the Carson River basin first appeared in the 
state regu
c
10 Jackson Turbidity Units.” (Bureau of Environmental Health (1973)).  The source of this 
criterion is uncertain.  Existing guidance (FWPCA, 1968) at the time did not recommend this 
criterion.   
 
During the 1980 regulation revisions, a beneficial use of aquatic life was applied to the major 
waters and
v
averages as low as 8 NTUs (Nephelometric Turbidity Units)/5 NTUs mg/l at East Fork Carson 
River at the stateline to as high as 31 NTUs/12 NTUs at Carson River at Cradlebaugh Bridge 
(Hwy 395).  Based upon this variability, it seems that these criteria were based upon existing 
water quality and not necessarily levels needed to support the beneficial uses. 
 
As stated earlier, in 1984 NDEP pursued a significant update in the water quality standards 
including modifications to the beneficial uses and the numeric criteria, with s
th
to 10 NTUs for the coldwater fishery reaches (stateline to Deer Run Road) and 50 NTUs for the 
warmwater fishery reaches (Deer Run Road to Lahontan Dam.  It appears these criteria were 
based upon recommendations in the “Report of the Committee on Water Quality Criteria” 
(FWPCA, 1968) commonly referred to as the “Green Book.” 
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Summary:  The TSS and turbidity standards for waters throughout the state are based upon 
outdated national guidance and may not be appropriate for all waters.  Research has shown that 

e duration and frequency of elevated TSS/turbidity levels are factors in determining aquatic life 

otal Phosphorus Criteria:  In 1967, the Nevada Water Pollution Control Regulations were 
rson waters to include numeric water quality criteria for total phosphates (as 

O4).  In this action criteria were set as single values and annual averages, with single values 

teria were considerably higher 
an those adopted in 1973.   

4 (phosphates) because “… the majority of literature and all of the 
tate Laboratory results are reported as P” (NDEP, 1984).  Additionally, the single values were 

s loading to the reservoir being identified as the major contributor to the eutrophic 
ighly productive) conditions in the reservoir.  The Rationale (1984) states that “[the] goal at 

th
impairment and need to be accounted for in the standards.  The shortcomings of sediment-related 
criteria throughout the nation have been recognized and EPA is developing a strategy for 
improved criteria (2003).  NDEP lacks the resources to develop more appropriate criteria and is 
relying on EPA to provide updated criteria.   
 
Nutrient Criteria 
 
T
amended for the Ca
P
ranging from 0.15 mg/l at East Fork Carson River at Muller Lane to 2.0 mg/l at Carson River at 
Deer Run Road; and annual average values ranging from 0.1 mg/l at East Fork Carson River at 
stateline to 1.0 mg/l at Carson River at Deer Run Road.   It is unknown if these criteria were set 
to protect aquatic life uses or to maintain existing water quality.   
 
In 1980, the total phosphate criteria were set in terms of single values and annual average values 
based upon the existing water quality.  These revised nitrate cri
th
 
During the 1984 standards revisions, the total phosphates standard was changed to be in terms of 
P (phosphorus) instead of PO
S
eliminated as it was believed that annual average beneficial use standards adequately protect the 
beneficial uses.  For all reaches from the stateline to Weeks, the annual average total phosphorus 
standard was set at 0.1 mg/l.  Though not stated in the Rationale, it appears that the total 
phosphate criteria were taken from the “Quality Criteria for Water” (EPA, 1976) otherwise 
known as the “Red Book”.  The Red Book states that total P levels of 0.1 mg/l are a desired goal 
for the prevention of plant nuisances in streams or other flowing waters not discharging directly 
to lakes. 
 
In the early 1980s, extensive work had been conducted on Lahontan Reservoir with the 
phosphoru
(h
Lahontan Reservoir will be to achieve a meso-eutrophic level of productivity that would be 
characterized by a summer mean chlorophyll-a value of less than 10 µg/l.”  According to the 
Rationale, a chlorophyll-a threshold of 10 µg/l was selected as some research has shown that 
lakes and reservoirs with chlorophyll-a levels above this value usually have excessive growths of 
algae that significantly impair beneficial uses. 
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To achieve the chlorophyll-a goal of 10 µg/l, it was estimated that the total phosphorus levels in 
the lower basin (closest to the dam)5 of the reservoir needed to be at or below 0.06 mg/l (60 µg/l) 
based upon the following equation presented by Grieb et al. (1981): 
 

Mean Summer Chlorophyll-a (µg/l) = 0.9*(P)0.6 
 
Where: 
 P = mean summer in-lake total phosphorus concentration (µg/l) 

 
As a result of this work, the Lahontan Reservoir total phosphorus standard was changed to a 
single value of 0.06 mg/l. 
 
The 1984 revisions for phosphorus remain in the regulations today.  It must be noted that while 
the regulations use the term “total phosphates” as P, this has been taken to mean “total 
phosphorus” (as P), which is consistent with standards for many other Nevada streams. 
 
Nitrogen Criteria:  In 1967, the Nevada Water Pollution Control Regulations were amended for 
the Carson waters to include numeric water quality criteria for nitrate.  In this action tentative 
criteria were set as single values ranging from 2 mg/l (as NO3)6 at East Fork Carson River at 
stateline to 4 mg/l (as NO3) at Lahontan Reservoir.  By 1973, some of these values were 
increased to 4 mg/l (as NO3) for all control points between the stateline and New Empire (Deer 
Run Road Bridge).  The nitrate criteria for the New Empire site was increased to 5 mg/l (as 
NO3).  It is unknown if these criteria were set to protect aquatic life uses or to maintain existing 
water quality.   
 
In 1980, the nitrate criteria were set in terms of single values and annual average values based 
upon the existing water quality.  With the exception of one location, these revised nitrate criteria 
were lower than those adopted in 1973.  Four years later (1984), major regulation changes 
occurred for nitrates and other constituents.  The State adopted an approach which included two 
sets of numeric criteria: 1) RMHQs for antidegradation concerns; and 2) criteria needed to 
support the beneficial uses.  As part of this action, RMHQs were set for total nitrogen based 
upon existing quality; and beneficial use criteria for nitrate was increased to 10 mg/l (nitrate as 
N) for the protection of drinking water uses.    
 
Summary:  There are significant concerns about the validity of the current phosphorus and 
nitrate standards within the Nevada regulations and with other states throughout the country.  It 
has long been recognized that one standard does not apply to all waters yet Nevada has assigned 
a phosphorus standard of 0.1 mg/l to most of the waters in the regulations.  Given the native soil 
conditions in the Great Basin and the natural occurrence of phosphorus over much of Nevada, 
the suitability of the total phosphorus water quality standard must be questioned.  Additionally, 
the Carson water quality standards do not recognize the potential contribution nitrates can play in 
creating eutrophication problems.  Currently, nitrate standards in the Carson watershed have 
been set to protect the municipal or domestic supply beneficial use.  Yet nutrient concentrations 

                                                 
5 Cooper and Vigg (1983) found the lower basin near the dam to be more productive with summer chlorophyll-a 
levels about 4 to 5 time higher than in the upper basin of the reservoir.  
6 Divide nitrate (as NO3) values by 4.4 to calculate nitrate (as N) concentrations 
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alone may not be appropriate standards.  Recent work by TetraTech is indicating that levels of 
phosphorus and nitrogen alone are not good predictors of eutrophication problems (TetraTech, 
2004).  Other conditions (such as physical conditions, biological responses, etc.) within the 
waterbody need to be considered to ascertain impairment.  As part of this study, it is hoped that 
TetraTech will be developing methods for states to improve their nutrient criteria. 

 
Dissolved Oxygen Criteria 
 
Dissolved oxygen criteria first appeared in the Nevada Water Pollution Control Regulations in 
1967.  Single values (applicable any time of the year) and average values (for June through 
September) were set.  The single values ranged from 5.5 to 7.0 mg/l and the average values 
ranged from 6.5 to 8.0 mg/l.  In 1980, these criteria were revised to include an interesting 
combination of values: annual average values (daylight), single values (daylight), and single 
values (any time).  The daylight values were derived from existing data while the single values 
(set at 5mg/l for all sites) (effective any time) were taken from EPA (1976) guidance for the 
maintenance of “good fish populations.” 
 
In 1984, dissolved oxygen criteria were set at 6.0 mg/l (November through April or May) and 5.0 
mg/l (for the remainder of the year).  The proposed value of 6.0 mg/l was intended to assure 
sufficient intergravel dissolved oxygen levels for the protection of incubating salmonid eggs and 
fry.  These 1984 revisions remain today in Nevada’s water quality standards. 
 
More recent EPA guidance (1986) incorporates a more detailed approach with varying levels for 
warmwater and coldwater species and for varying time periods (1-day, 7-day, 30-day).  These 
new recommendations need to be considered for possible inclusion in the NAC. 
 
Total Iron Criterion 
 
A total iron numeric standard of 1.0 mg/l for the protection of aquatic life throughout Nevada 
(not just the Carson basin) first appeared in Nevada’s water quality regulations around 1980.  
The criterion was taken from the Red Book (EPA, 1976) which states that the main problems 
associated with elevated iron levels include toxicity to fish and macroinvertebrates; and iron 
precipitates covering stream bottoms thereby destroying bottom-dwelling invertebrates, plants or 
incubating fish eggs.   
 
The iron criterion remains in place today (NAC 445A.144) though there are significant concerns 
regarding its applicability.  Upon closer examination, it becomes obvious that the Red Book 
criterion of 1.0 mg/l was based upon minimal information and its appropriateness needs to be 
questioned.  In more recent years, EPA has been following a rather rigorous analysis in setting 
criteria for toxics.  This same approach needs to be taken in revising the iron criterion. However, 
Nevada lacks the resources for such an undertaking and is relying on EPA to develop an updated 
iron criterion.  
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Mercury Criteria 
 
Around 1980, mercury standards of 0.0017 µg/l (single value) and 0.00057 µg/l (24-hour 
average) for the protection of aquatic life throughout Nevada were incorporated into the State’s 
water quality regulations.  Within a few years, the criteria were modified to 4.1 µg/l (single 
value) and 0.2 µg/l (24-hour average).  In 1990, the mercury standards were again revised to 2.4 
µg/l (1-hour average) and 0.012 µg/l (96-hour average).  At that point, the 1990 regulations and 
previous versions did not differentiate between dissolved concentrations or total concentrations.  
In 1994, the 1-hour (acute) mercury criteria was revised to 2.0 µg/l and identified as the 
dissolved concentration.  The 96-hour (chronic) criteria remained at 0.012 µg/l, but was 
identified as the total concentration.   
 
All of the various criteria throughout the years were based upon federal guidance documents 
available at the time.  The 1994 mercury criteria changes remain in Nevada’s Administrative 
Code (NAC 445A.144) today and are subject to change yet again.  Recent EPA guidance (2002) 
has recommended new 1-hour and 96-hour criteria (Table 10) which Nevada is reviewing for 
possible inclusion in the regulations. 
 
 
Table 10.  Current Nevada Standard for Mercury and Latest EPA Guidance 
 

Duration Current NAC New Guidance 
1-hour Criteria 2.0 µg/l 1.4 µg/l 
96-hour Criteria 0.012 µg/l (total mercury) 0.7 µg/l 

Note: Concentrations are for dissolved mercury unless otherwise noted 
 
 
Summary 
 
The purpose of this report has been to provide the reader with a basic understanding of the water 
quality standards within the Carson River basin and their evolution over the years.  An 
understanding of the regulatory history is important when considering potential future changes.  
The main points discussed in this report include:   
 
1. Water quality standards (consisting of both beneficial uses and numeric water quality 

criteria) are the foundation for water quality management activities.  If these standards are 
not appropriate or outdated, subsequent actions taken may be negatively affected. 

 
2. Water quality standards in Nevada and the Carson River watershed have never been a 

stagnant feature in the Nevada Administrative Code.  Revisions have been made over the 
years in response to changing statutory requirements, changing EPA guidance, and improved 
understanding of various water quality constituents and their impacts on the beneficial uses. 

 
3. The aquatic beneficial uses assigned in the Carson River regulations need to be reviewed for 

appropriateness.  The possibility of explicitly recognizing NDOW’s stocked fishery 
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management approach needs to be considered.  However before such revisions could be 
pursued, a Use Attainability Analysis may be needed.  As part of the Report Card, NDEP 
will be determining the need to pursue beneficial use revisions.   

 
4. Some of Nevada’s numeric water quality criteria are outdated and in need of revision.  The 

shortcomings of some of these criteria throughout the country have been recognized and EPA 
is continuing to work toward improved water quality criteria.  Developing improved criteria 
can be an expensive and time consuming process.  In many cases, Nevada lacks the resources 
to develop more appropriate criteria and is relying on EPA guidance for future revision 
guidance.  Some key constituents of concern in the Carson basin include: temperature, total 
suspended solids, turbidity, total phosphorus (nutrients), iron and mercury.  Future 
publications will evaluate the standards for some of these constituents. 
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