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CHAPTER 1 

MANAGEMENT AGENCY EVALUATION 

SCOPE OF STUDY 

This element of the Pyramid Lake Paiute Tribes' 208 Water Quality Management 
Plan provides an analysis of the existing institutional situation on the Pyramid Lake 
Paiute Reservation. It identifies the initial institutional issues and problems to be 
considered in successfully implementing the 208 management plan. Four broad 
categories of institution arrangements are potentially available for providing the 
Tribe a mechanism for dealing with water quality issues or problems on the 
Reservation, the Tribal government by itself, the Federal agencies, State/local 
agencies, or acorn bination of any or all of the above. Further discussion of these 
potential programs is presented later. 

For a water quality management program to function effectively it must include a 
number of elements that will cover the full range of potential development activ
ities that can be anticipated to create conditions that may cause water quality 
problems. There must be provisions and legal authority to provide the five basic 
functions necessary for enabling comprehensive water quality management. 

o Long-Range Planning and Continued Resource Evaluation 
o Development of Water Quality and Performance Standards 
o Permitting Authority 
o Inspection and Enforcement of Standards 
o Tribal Adminstration and Judicial Review Authority 

In order to implement a workable water quality management program on the 
Reservation, it is necessary that these five functions be designated through an 
established framework of legislative or judicial authority. On Reservation lands 
the Pyramid Lake Paiute Tribal Council would either need to establish water 
quality planning and control ordinances and provide staff and authority for 
enforcement or assign these responsibilities, all or in part, to one of the several 
local, state or federal agencies. This is providing that they were willing to accept 
that responsibility and that they had the resources and cooperation to operate 
within the Tribal framework. 

The Management Agency Evaluation task (Task III) of the Pyramid Lake Paiute 
Tribes 208 Water Quality Management Planning Study provides a summary evalua
tion of potential institution programs for providing ongoing management of water 
resources and water quality on the entire Reservation. It is intended that this 
document serve only as an initial appraisal. The Tribal Council, and the planning 
and legal staff will need to take this basic information and recommendations and 
refine it, in so far as it is possible, to be compatible with the overall philosophy 
covering regulating programs and Tribe authority on the Reservation. 
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EP A AND OTHER PROGRAM REQUIREMENTS FOR IMPLEMENTING CONTINU
ING 2.08 PLANNING 

There are three categories of institutional requirements that must be addressed in a 
comprehensive implementation framework of any 208 Plan. The legal requirements 
of Public Law 92-500 cover three inclusive areas: 

o Capability to enact regulatory programs; 
o Capability to finance and maintain the program in terms of staff, 

capital construction of water quality facilities, and the long-term 
maintenance of those facilities; 

o Capability to carry out the project task elements identified in an 
approved 208 Plan. 

The second requirement covers general administrative requirements and is oriented 
toward the implementibility and operational success of a management plan. This 
includes such items as: 

o Feasibility (Can it be done?); 
o Jurisdictional authority (Is it legal?); 
o Administrative accountability (Who has responsibility?); 
o Cooperative planning and coordination with other projects and existing 

and futUre entities (Will it be adaptable within a comprehensive frame
work?); 

o Flexibility (Will it meet the changing needs within the study area?). 

A third category, existing financial capacity, is beyond the scope of this document, 
but must be addressed by the Tribal Council in formulating any management 
authority. 

With respect to the administrative/legal requirements necessary for implementa
tion of the future Areawide Waste Treatment Management Plan, PL 92-500 and its 
amendments, requires that the institutional framework be capable of responding to 
two mandates. Section 208(b}(2}(c} requires the establishment of a regulatory 
program to 

o implement the waste treatment management requirements of Section 
201(c}, 

o regulate the location, modification, and construction of any facilities 
within the planning area (the entire Reservation) which may result in 
any discharge (surface or subsurface) in the area, and 

o assure that any industrial or commercial wastes discharged into any 
treatment works in the area meet applicable pretreatment require
ments. 

In addition, a successful institutional framework should be able to execute that 
portion of the regulatory program proposed for control of nonpoint sources of 
pollution within the Pyramid Lake Indian Reservation. 
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Most of the specific requirements for 208 management agencies are set forth in 
Section 208(c)(2) and relate to the financing, construction, operation and mainten
ance of wastewater treatment works. While the practical needs and conditions of 
the Reservation make most of these requirements much less significant than they 
would be in urban areas, they must still be accounted for. These require that 
areawide management agencies, as a whole, must be able to: 

o Design, construct and operate waste treatment works, 
o Accept and use grants, 
o Raise revenues and assess waste treatment charges, 
o Incur short- and long-term indebtedness, 
o Require government entities to pay their proportionate share of treat

ment costs, 
o Be able to refuse wastes from municipalities or subdivision thereof, 

which does not comply with provisions of an approved plan, 
o Accept industrial wastes, set pretreatment standards and refuse indus

trial wastes that do not meet requirements, 
o Be able to "manage effectively waste treatment works and related 

facilities". This is a more general requirement for legal, financial and 
organizational capability in the management of treatment works, as 
broadly defined to include devices for storage, treatment, recycling, or 
reclamation of municipal sewage or industrial wastes. 

In addition to these requirements that relate to treatment works, the law includes 
general requirements that pertain to the entire management program. This 
requirement both ensures flexibility in designing an areawide water quality system, 
and at the same time necessitates innovation and flexibility on the part of 208 
planners, on the part of administrators who must manage the 208 agencies, and 
within EPA which must approve those management agency designations and 208 
plans. The law states that the management program must be able to carry out the 
approved plan. This general feature of the law goes beyond those plan elements 
relating to treatment works, to ensure that all management functions called for in 
the 208 plan are handled effectively by some organization. This requires legal, 
financial and institutional capability. Also inherently requires that the implemen
tation is politically feasible, and that organizations either exist, are being set up, or 
are likely to exist with enough power and funds to sufficiently respond to the 
stipulation of the plan. 

The above comments referred to the specific 208 legal requirements for imple
menting the 208 plan. There are, as discussed, certain additional administrative 
requirements, or organizational criteria, which from a practical standpoint, should 
also be considered in assessing the existing institutional framework as well as 
future institutional alternatives. Such items include: 

o Comprehensive Jurisdiction - The selected arrangements should pro
vide an organization (or organizations) with clearly defined authority to 
plan and provide facilities and implement regulatory programs within 
the Reservation boundaries and impact areas. The jurisdiction, 
program and organizational capacity must be capable of dealing with 
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the scope of the problems that are expected within the area and 
designated planning period. 

o Administrative Accountability - The task of Reservation-wide water 
quality management will likely continue to be a Tribal responsibility. 
Therefore the organizational arrangement should be one which is 
responsible and ultimately accountable to the Tribal members of the 
area in an appropriate manner, and its policies, procedures and 
programs established in a manner permitting full public review and 
knowledge. 

o Cooperative Plan - and Policy-Making - Water and wastewater services 
are necessary for continued development, but so are a number of other 
public services such as health and housing, streets and highways, solid 
waste collection and disposal, fire and police protection, and zoning and 
development controls. Decisions on water and wastewater facilities 
are not unrelated to these activities, and the selected arrangements, 
therefore, should assure the necessary coordination in the comprehen
sive planning as well as the provision of all these pubic services. 
Arrangements for water quality management should not impair the or 
unduly impact extension of other services, nor should other actions 
unreasonably commit, or fail to provide, necessary wastewater facili
ties. 

o Operational Coordination - Comprehensive water quality management 
requires coordination with other agencies within and outside the 
Reservation boundaries. The selected arrangements should recognize 
this need and facilitate the necessary coordination. 

o Institutional Flexibility - The organizational arrangement should not 
perpetuate an institutional form which may itself become outdated and 
unable to respond to future conditions and circumstances which cannot 
be fully anticipated. The arrangement selected should therefore be one 
which can be appropriately adapted or modified as changes in scope or 
magnitude of its program may occur. 

AUTHORIZATION 

Management Agency Evaluation of the Pyramid Lake Paiute Tribal Reservation 
was conducted by the firm of James M. Montgomery, Consulting Engineers, Inc., 
under the terms of an agreement with the Pyramid Lake Paiute Tribal Council 
dated June 10, 1981. This report is one of four technical documents prepared to 
facilitate development of a comprehensive water quality management plan for the 
Pyramid Lake Reservation, pursuant to Section 208 of the Clean Water Act (PL 92-
500). The preparation of this report was financed in part through a Section 208 
Areawide Waste Treatment Management Planning Grant from the U.S. Environ
mental Protection Agency. 

1-4 Page 11 of 304



'----------- JAMES M. MONTGOMERY,CONSULTING ENGINEERS. INC. 

Page 12 of 304



CHAPTER 2 

ASSESSMENT OF EXISTING PYRAMID LAKE P AIDTE TRIBAL 
MANAGEMENT rnSTITUTION 

INITIAL REVIEW OF EXISTING rnSTITUTION ARRANGEMENT 

For the purposes of this study institutions are defined as organizations that are 
highly structured and exist to provide services to the Tribe, public or to a specific 
section of the public. The sheer quantity of organization at different level of 
government that may play some role in water quality planning makes it difficult to 
effectively assess the overall potential management potential. However, the 
special considerations involved in dealing with native American lands and Tribal 
authority limits the necessity of addressing many areas of potential jurisdiction 
that affect non-indian land. 

PYRAMID LAKE P AIDTE TRIBAL AUTHORITY 

The Pyramid Lake Indian Tribal Council is the legal governing body of the Pyramid 
Lake Paiute Tribe and is therefore responsible for the welfare of the residents of 
the Pyramid Lake Indian Reservation. The Pyramid Lake Tribal Council sought 
financial assistance from the EPA to develop information related to water quality 
on the Reservation, define the water quality objectives and beneficial uses through 
public participation by residents and develop water quality criteria that will 
protect the beneficial uses well into the future. 

The Pyramid Lake Tribal Council functions as a policy setting council and receives 
input and gives policy direction to a number of standing committees of the Council 
as well as with: (1) the Tribal Housing Authority which coordinates housing 
requirements on the Reservation including the supply of domestic water; and (2) the 
Pyramid Lake Indian Tribal Enterprises which is carrying out a fishery restoration 
program for Pyramid Lake. 

Through a signed cooperative agreement to prepare the Pyramid Lake Paiute Tribes 
208 Study, EPA has established a relationship with the Pyramid Lake Paiute Tribe 
as the entity responsible for water quality management on their Reservation, 
however, EPA did not, when making their 208 grant (12-12-80), officially recognize 
the Tribe as the Designated Water Quality Agency. As the governmental body 
responsible for the management of water quality on the Reservation, the Tribe 
assumes the responsibility to determine criteria to protect all beneficial uses of 
surface and ground waters on the Reservation. In order to effectively carry out this 
responsibility it will be necessary to develop a Water Quality Management Agency 
within the structure of the Tribal Government. 

In its present structure the Tribe does not have sufficient resources, staff or 
available funding to carry out an effective water quality/water resources manage
ment program. While the operational complexity and day to day technical require
ments of such a program in the study area are minor, at present no staff position 
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exercises specific authority or delegation of responsibility strictly for water 
quality management exists. The Tribal Council and Tribal resource agencies deal 
with minor on-Reservation water related problems on a specific case by case basis. 
The larger questions of water rights, Truckee River water quality and the fate of 
Pyramid Lake are handled primarily by the Tribal legal staff. 

The Tribal Planning Office, while providing the only current interface and specific 
contact for resource related matters at present, does not have either the staff 
commitment, resources or the authority to effectively deal with areawide water 
quality problems. The Tribal Planning Office could provide the nucleus of a 
areawide water quality management agency if sufficient direction and funding 
were provided to hire a small staff (2 individuals) of water quality professionals. 
Tribal Planning serves under the direction of the Tribal Council, who would become 
the Management Agency ultimately responsible (administratively) for water 
quality and water resources issues. 

At present no specific ordinances or Tribal regulations deal specifically with water 
quality management issues. The Tribe also does not, at present, have a formal 
water code for directing the development of water resources on the Reservation. 
The Council has directed the staff to looking at the possibility of establishing a 
Tribal structure that would include a utility management authority for managing 
and maintaining among other services water, sewer and solid waste on the 
Reservation. Figure 2-1 presents a proposed organizational chart for the Pyramid 
Utility Management Agency (PUMA) an infrastructure. 

Other existing Tribal organization have little direct involvement with water quality 
or quantity. Tribal Housing (PLHA) works to encourage the development of housing 
and auxiliary projects on the Reservation. Included are facilities for domestic 
water and wastewater disposal. This requirement has meant the Tribal Council and 
staff have had to coordinate with the Indian Health Service who has monitored 
water quality of domestic wells on the Reservation as well as the placement of 
wells and septic tanks to protect ground water quality. However, for the most part 
the water related design and operational aspects of these projects are left to the 
architect selected for the project and Indian Health Services to insure that 
adequate facilities and services are installed properly. 

The Pyramid Lake Indian Tribal Enterprise (PLITE) functions under the authority of 
the Pyramid Lake Tribal Council and is mandated to carry out the fishery 
restoration program for Pyramid Lake which involves the operation of three 
hatcheries and the management of the fishery resources of the Reservation. Due to 
the fact Pyramid Lake and the Lower Truckee River are habitats for the 
endangered Cui-ui (Chasmistes cujus) and the threatened Lahontan cutthroat trout 
(Salmo clarki henshawi) they coordinate their activities closely with the U.S. Fish 
and Wildlife Service who administer the Endangered Species Act. 

PLITE maintains three hatcheries on the Reservation, a cutthroat trout and a Cui
ui hatchery at Sutcliffe and a cutthroat trout hatchery at Dead Ox area of lower 
Truckee River between Nixon and Wadsworth and is involved with restocking 
programs in the Lake for both the Cui-ui and cutthroat trout. To date their primary 
interest in water quality and quantity have been in maintaining an adequate supply 
to the hatcheries. 
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EXISTING FEDERAL WATER QUALITY/WATER RESOURCE ROLES ON THE 
RESERVATION 

Five Federal Agencies are involved with water issues and associated land 
management on the Reservation and are described herein. 

Indian Health Service (Bureau of Indian Affairs) 

The Indian Health Service (IRS) is a branch of the U.S. Public Health Service, Health 
Service and Mental Health Administration, and is responsible for providing for the 
health and environmental safety of Tribal members on the Reservation. IRS has 
concerned itself primarily with domestic water and wastewater facilities and have' 
been responsible for developing the existing system currently in use on Tribal land. 
IRS as such does not conduct any environment monitoring, nor does it have any 
regulatory authority except with regard to health and safety. IRS currently 
administers and maintains the Tribal Water Systems for Nixon, Sutcliffe, and 
Wadsworth, and is responsible for the approval, inspecting and siting of onsite 
wastewater systems, collection lines and the lagoons at Sutcliffe. 

Through all of the legal and jurisdictional struggles between the various entities on 
the Truckee River, the U.S. Bureau of Indian Affairs has assisted the Pyramid Lake 
Paiute Tribe, as trustee, to carry out various investigations to better understand 
the natural resources of the Reservation; make various types of improvements in 
such areas as irrigation systems and provided the resources to carry out 
investigations of Pyramid Lake and the Lower Truckee River related to both 
quantity and quality of the water resource. 

Corps of Engineers 

The Corps of Engineers was delegated civil works responsibilities immediately 
after the Revolutionary War. Since 1924, the Corps has been the principal 
developer of the Nation's water resources. These responsibilities have been 
expanded to include planning for and construction management of improvements 
for navigation, flood control, coastal protection, hydroelectric power generation, 
water supply, recreation, and conservation. 

Within the Reservation boundaries the Corps' primary role would be in maintaining 
flow down the Truckee with regard -to flood control; Their hydrologic monitoring 
and modeling involve the entire Truckee River drainage system and is not 
specifically directed at the Pyramid Lake Indian Reservation. At present there are 
no known Corps of Engineers sponsored water quality activities on the Reservation. 

u.S. Fish and Wildlife Service 

The Fish and Wildlife Service was established by the Fish and Wildlife Act of 1956 
(70 Stat. 1119) with two constituent Bureaus - the Bureau of Sport Fisheries and 
Wildlife and the Bureau of Commercial Fisheries. The Bureau of Commercial 
Fisheries was transferred to the Department of Commerce, pursuant to Reorgani
zation Plan No.4 of 1970 and redesignated the National Marine Fisheries Service. 
In July 1974 the Bureau was renamed the U.S. Fish and Wildlife Service. 
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The objectives of Fish and Wildlife Service programs are to aid in conserving the 
Nation's fish and wildlife resources; and to develop a national program to provide 
public opportunities for understanding, appreciation, and use of these resources. 
Particular attention is given to managing migratory game birds and to protecting 
and preserving endangered native species of fish and wildlife. 

The Service administers two Federal programs which are of interest to the PLPT 
208 Study: 

o Fish Restoration (Dingell-Johnson Program or D-J Program). 
Authorization: Federal Aid in Sport Fish Restoration Act of 1950; 64 
Stat. 430; as amended 16 U.S.C. 777-777k. 

Objectives: To support projects designed to restore and manage sport 
fish populations for the preservation and improvement of sport fishing 
and related uses of these fisheries resources. 

o Sport Fish Management. 
Authorization: Fish and Wildlife Coordination Act of 1934; 34 Stat. 
401; as amended 16 U.S.C. 661-666c; Fish and Wildlife Act of 1956; 70 
Stat. 1119; as amended 16 U.S.C. 742a-742j. 

Objectives: To provide technical assistance to State conservation 
agencies and Indian tribes in management of waters for sport fishing. 

As part of efforts of the U.S. Fish and Wildlife Service in maintaining and propagat
ing fish and wildlife on the Reservation, the agency has been involved with water 
quality and water resource problems on the Reservation for a number of years while 
they have no jurisdiction authority with regard to water per se, they are responsible 
in cooperation with the Tribe for maintaining stable population of the Cui-ui and 
Lahontan Cutthroat, both endangered species that inhabit Pyramid Lake because of 
this FWS is involved and interested in all issues that affect the quality of the 
aquatic habitat within the Pyramid Lake drainage. 

U.s. Geological Survey 

The Geological Survey (USGS) was established as an agency in the Department of 
the Interior by an Act of Congress in 1879; The Survey collects, interprets, and 
disseminates information on the mineral and water resources and physical features 
of the Nation, and prepares a variety of formal and informal reports on its research 
and investigations. Results of many investigations are published also by cooperat
ing agencies, and in technical and scientific journals. 

Until recently the USGS had maintained extensive water quality monitoring and 
flow measurement activities on the entire Truckee River drainage from Farad to 
Pyramid Lake. With recent federal funding cut backs it appears that the invaluable 
source of information may no longer be available. The USGS has no regulatory 
authority with regards to water resources, on the Reservation and served primarily 
to provide technical data gathered and satisfy research requirements and needs. 
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Environmental Protection Agency 

In 1970, EPA was formed to bring together the major Federal pollution control 
programs previously existing in four separate agencies and one interagency council. 
One of the agencies consolidated was the Federal Water Quality Administration 
(FWQA), formerly in the Department of the Interior. EPA has the responsibility for 
the administration of the Federal Water Pollution Control Act and under this 
authority cooperates with other Federal, Interstate, State and Tribal agencies and 
with municipalities and industries in developing comprehensive programs to 
improve the quality of the surface and ground waters. Other EPA activities 
inherited from FWQA include: (1) administration of Federal grants to State and 
Interstate water quality control and pollution agencies; (2) grants to municipalities 
for water quality planning and for waste treatment works construction; (3) grants 
for research, development, and water pollution control programs; (4) development 
and application of water quality control standards for interstate streams; (5) 
interstate pollution surveillance; (6) training of pollution control personnel and 
technical assistance to States and localities; (7) establishment of field and research 
laboratories to develop technicians and to train personnel in water quality control; 
(8) dissemination of public information on water quality and pollution control; (9) 
establishment of enforcement programs for implementation of the Federal Water 
Pollution Control Act; (10) control of pollution for Federal installation; and (11) 
control of oil pollution in navigable waters. The agency is also active in enforcing 
the River and Harbor Act of 1899. 

EP A conducts several assistance programs. These include grants for wastewater 
treatment works and grants for program development such as the PLPT 208 Study, 
technical assistance, and manpower development. 

The EPA authority over the years has broadened to include the areas of air 
pollution, solid waste, and hazardous waste disposal. The EPA has provided 75 
percent of the funding to conduct PLPT 208 Study, however recent funding 
authorization by the administration and Congress fail to appropriate any 
additional funding for future planning implementation activities. 

It is through the actions of EPA that the Tribe would be designed as the water 
quality management agency for the Pyramid Lake Indian Reservation. The Tribe, 
following submission of the final 208 Plan, will need to petition the Regional 
Director of the EPA Region IX for official designation of the Water Quality Agency 
for the Reservation. 

OTHER AGENCIES 

The two other government entities with which the Tribe could interface in order to 
provide comprehensive water quality management on the Reservation include: 

o State of Nevada Department of Natural Resources 
o Washoe County 
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Because of their existing staffs and available resources both the Department of 
Natural Resources, and Washoe County could provide valuable assistance to the 
PLPT in establishing and maintaining a water quality management program. While 
neither agency has any legal authority over water resources on Tribal lands, both 
plan an important role in managing water quality and water resources on lands 
surrounding the Pyramid Lake Reservation. In order to effectively manage water 
quality in the entire Truckee River Basin cooperation between all resource agencies 
is essential. The existing institution framework in Nevada has historically 
perceived water quality management and water quantity management as separate 
entities. Nevertheless, analysis of pollution problems in the lower Truckee 
drainage tend to indicate that water pollution and its control is related to how its 
resource is managed as well as how it is contaminated and the two must constantly 
be related. The integrating mechanism for water quality and water resource 
management is difficult to envision in the Truckee drainage given the sheer 
quantity of organization, municipalities and agencies involved a different level of 
government. Effective coordination becomes a complex problem of balancing 
individual interests. The overlap of jurisdiction, or in some cases, lack thereof, add 
to this problem. 

For the Tribe close coordination with the State of Nevada Department of Natural 
Resource will, in the long term, be essential to managing, both point and nonpoint 
pollution sources entering the Reservation. The State's existing authority to 
establish water quality standards and the-current role in managing water quality off 
the Reservation, make development of a cooperative agreement to maintain water 
quality on the Reservation very attractive. 

Washoe County is also very involved in comprehensive water quality planning. The 
County engineering and environmental planning staff is the reviewing agency for 
water and wastewater system development throughout their service area. The 
County currently reviews all subdivisions and building application and plans to 
insure their compatibility with local water quality and public health standards. The 
County also reviews and has approval authority for onsite wastewater systems and 
"package plants" wastewater facilities with Washoe County. 

EPA has funded programs for the Washoe Council of Governments (WCOG) as the 
designated 208 Water Quality Planning Agency that began water quality evalu
ations of the Truckee Meadows area and the Truckee River within the State of 
Nevada. The WCOG evaluated water quality data for the Truckee River including 
that portion within the Pyramid Lake Indian Reservation and made recommenda
tions for water quality criteria and standards to the Nevada Division of 
Environmental Protection. However, WCOG asked to be redesignated as the 208 
Planning Agency for areas within the Pyramid Lake Indian Reservation in the late 
1970's because of potential jurisdictional problems, and the Pyramid Lake Tribe felt 
they should be the planning agency for their own resources. 

WCOG's potential role in coordinating with the Tribe with respect to water quality 
management could fall within its existing capabilities associated with land use and 
water quality planning, comprehensive planning, and land use ordinance/policy 
development and administration. 
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Responsibilities foreseen in possible assistance to the Tribe with an ongoing 208 
planning process would possibly require some contribution toward the staff budget 
by the Tribe for water quality management planning, provided by the County. A 

. aum of 20 hours per month would be required for coordination, updating and 
guidance of water quality/land use matters. In the development of such an 
organizational role, coordination is not perceived to be a problem. The added 
personnel requirement may provide an additional opportunity for further develop
ing interfaces with local units of government. 

Thus, it can be seen that the institutional and jurisdictional framework, within 
which the Pyramid Lake 208 water quality program must work, is extremely 
complex and interrelated (although extremely simplified in the above description). 
However, being that the residents of the Pyramid Lake Indian Reservation are the 
recipients of the accumulated perturbations of the upper Truckee River water 
quality, the Pyramid Lake Tribal Council must continue to be actively involved in 
water quality planning efforts to protect, preserve and enhance the Reservation 
water quality for the long-term future. 
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CHAPTER 3 

ANALYSIS OF PROBABLE INSTITUTIONAL ALTERNATIVE 
FOR ESTABLISHING ONGOING WATER QUALITY 

MANAGEMENT AUTHORITY ON THE 
PYRAMID LAKE INDIAN RESERVATION 

There are a variety of potential institution arrangements for providing long-term 
water quality and water resource administration, planning and management on the 
Reservation. Basic to all the varied option would be overall administrative control 
of the Tribal Council, as the only acceptable jurisdictional authority on the PLPT 
lands. Alternative institutional mechanisms proposed for consideration and 
evaluation were designed to provide workable regulatory options on Indian lands, 
conforming with Reservation philosophies and management guidelines developed by 
the Tribe. They are developed to present a broad range of feasible potential 
programs for Tribal consideration and provide a framework for continued discussion 
and further analysis. 

While there are many possible models for providing water quality management 
programs on Reservation lands, this analysis will focus only on those alternatives 
that can be implemented within existing organization structures and includes the 
following basic arrangement: 

o Full Tribal Management 
o Joint or Divided Tribal/Federal Management 
o Tribal/State/Washoe County Cooperative Management 

MANAGEMENT ALTERNATIVE 

These alternatives represent a viable and theoretically manageable range of option 
that conform in part with existing programs currently in operation for providing 
water quality management. 

In evaluating the available models, one could conclude that the best program for 
Indian lands might be a combination of several of these models. For example, the 
Tribe may wish full Tribal control of some regulatory functions while performing 
other functions jointly with the federal government. Similarly, it is possible to 
phase in models over a period of time. The Tribe may wish, for example, to start 
with a joint Tribal-Federal program and over several years to phase into a fully 
Tribal program. 

Full Tribal Management 

A program for full Tribal management of water quality/water resource would 
require a substantial commitment in terms of resources and manpower. The 
Council would need to establish within the Tribal structure the various program 
element discussed in Chapter 1 including the more difficult areas of consistent 
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policy making and enforcement. Pyramid Lake is the terminus of the Truckee 
drainage therefore some cooperative agreements would have to be established with 
the State of Nevada and other upstream water quality management agencies for 
any program to be truly effective. There is no way the Tribe can isolate itself and 
expect to have any substantive impact on water quality management. 

Organizational responsibility for water quality could be built upon an expanded role 
of the Tribal Planning Office if sufficient staff and funding commitments are made. 
At minimum a single staff person with a diverse water quality/water resources 
background should be hired. The Tribal Council would need to prepare a very 
definitive description of the roles and responsibili ties of this individual and provide 
the necessary support, guidelines and authority to fulfill these responsibilities. As 
an alternative, the proposed Paiute Utility/Maintenance Authority (PUMA) could 
be delegated overall water quality/water resource management responsibilities, 
but the Tribal Council's administrative role would remain the same in terms of 
providing authority for enforcement and financial support. 

Joint or Divided Tribal/Federal Management 

As an alternative to full Tribal management, a program of joint Tribal/Federal 
Management Program. This program too, assumes a substantive program such as 
that set forth in the Full Tribal Program, and its difference is merely in terms of 
allocation of responsibility. All or sQme of the functions may be shared, or 
performed jointly, by the Tribe and the various agencies of the federal government, 
rather than one or the other having full control over that function. Or, the 
responsibilities may be divided (as they are to some extent now) between the Tribe 
and various federal agencies. While there are anum bel' of advantages that make 
the model attractive, namely in the area of shared expense and continuity of 
existing program responsibility (e.g., IHS role in water quality management) there 
are two major disadvantages. First, for the reasons discussed earlier, truly 
comprehensive water quality management for Pyramid Lake will require a joint 
effort with local and State resources and planning agencies. This cooperative 
interaction could be complicated by federal regulations or bureaucracy. The second 
reason, and the most significant, is the unpredictable level of future federal 
involvement either directly on the Reservation (BIA, IHS, etc.) or in active resource 
management on non-federal lands. Given the direction of the current administra
tion in cutting social and resource programs, the availability of Tribal dependency 
on future long-term federal support or assistance is questionable. Self determina
tion will require increasing independence from federal programs and significant 
fiscal assistance. 

TRIBAL/STATE OF NEV ADA/W ASHOE COUNTY COOPERATIVE MANAGEMENT 

This alternative considers the possibility of a divided or joint program between the 
Tribe, the State resource agencies and Washoe County. Ideally this scenario 
provides a great many advantages and high degree of flexibility. If the necessary 
cooperative agreements could be established, and the Tribe, State and local county 
government could resolve any historic problems and disagreements (a discussion of 
which is beyond the scope of the document) in the area of water quality/water 
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resources, comprehensive management of the Truckee/Pyramid basin is feasible. 
The advantages to the Pyramid Indian Lake Tribe are varied. By providing the 
institutional framework for overall management of the entire basin, a water quality 
strategy can be developed which could, in the long term, mean the realization of the 
Tribes goal of maintaining and enhancing the resources of Pyramid Lake. Without 
this cooperation its difficult to imagine that Tribal or State and Local goals for 
water quality or water resource utilization in the Truckee, can be effectively 
achieved. 

Other advantages of this level of cooperative institutional arrangement include the 
Tribe being able to utilize the resources of all the agencies involved in water quality 
management (Federal, State, and Local), without losing or diluting their inherent 
jurisdictional claims. The Tribe could delegate certain aspects of management 
(i.e., wastewater system review) to the County under agreements that would 
optimize utilization of existing county staff and avoid duplication. The Tribe could 
also enter into mutually acceptable agreements with the State to provide real input 
into matter which vitally effected water quality on the Reservation. Such a 
program, particularly if it included a shared financial commitment, may be in the 
best interest of all parties, especially considering the water quality and water 
resource issue and concerns are not limited in most part to political or jurisdiction 
borders. 

CONCLUSION 

It is necessary to stress again that there are many options in terms of the substan
tive nature of a Tribal program (e.g., what kind of enforcement scheme will there 
be?) and the allocation of responsibility for carrying out the program (e.g., who will 
have enforcement responsibility?). We have presented only hypothetical programs 
to aid the Tribe in considering what type of program would best suit their needs. 

An idea of the options and capability requirements for the various possible pro
grams can be formed by looking at the components of the Full Tribal, 
Federal/Tribal and Tribal/State/Local program models given above. The level of 
authority for the program functions which may be delegated to or shared with other 
governmental entities will become a point of negotiation and agreement. 

It is important to keep in mind several concepts while considering these alternative 
models: 

o There are many alternatives that are possible within each of these 
feasible options. 

o There is the possibility of mIxmg these programs, for example, of 
sharing some functions, dividing responsibility for some functions and 
retaining sole authority for others. 

o There is the possibility of phasing in certain programs; for example, 
going from shared to sole authority over a period of time. 
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CHAPTER 4 

WATER QUALITY MANAGEMENT PROGRAM REQUlREMENTS 

IDENTIFICATION OF SIGNIFICANT WATER QUALITYjWATER RESOURCE 
RELATED PROBLEMS 

Existing water quality problems should really be more correctly termed water 
quality/water resource goals. Traditional water quality problems identified as 
point and nonpoint pollution are difficult to identify on the Reservation. In large, 
the only water quality problem of any significance is related to limited flow in the 
Truckee River caused by upstream diversion, increase temperatures during the 
warmer months of the year, and the potential for nutrient loading from upstream 
dischargers and agricultural return flows. The impact on water quality from on
Reservation uses would be considered very limited and be restricted to minor 
impacts from grazing practices, and recreational use. There are no identified 
directed discharges within the planning area and very little in terms of nonpoint 
source pollution. 

The Federal Water Pollution Control Act amendments of 1972 start with a state
ment of National purpose with respect to pollution and care of the Nation's waters. 

"Section 101 (a) The objective of this Act is to restore and maintain the 
chemical, physical and biological integrity of the Nation's waters. In order to 
achieve this objective it is hereby declared that, consistent with the provi
sions of this Act .... 

(l) it is the National goal that the discharge of pollutants into the 
navigable waters be eliminated by 1985; 

(2) it is the National goal that wherever attainable, an interim goal of 
water quality which provides for the protection and propagation of fish, 
shellfish, and wildlife and provides for recreation in and on the water be 
achieved by July 1,1983". 

The PLPT has long had a goal of maintaining the cleanliness of surface and sub
surface waters. Because water is such a precious and important Tribal resource the 
PLPT have been united in preventing pollution. The goal of the Act which seeks to 
provide for the "protection and propagation" of aquatic species in Pyramid Lake and 
reserve and enhance its recreation potential is a very high priority within the 
overall goal and objective of the Tribe as a whole. Pyramid Lake and the limited 
lands that surround its shores are the major Tribal natural resource. The primary 
direction of a Tribal water quality management planning is to protect the resource 
by establishing goals for short-term and long-range environment conditions. 

The major Tribal objectives concern the overall aquatic viability of Pyramid Lake 
and maintaining an adequate domestic water supply for satisfying future develop
ment potential and the health and safety requirements of the residents. 

4-1 
Page 26 of 304



These are the uses that the Tribe must try to maintain and enhance. Pyramid Lake 
usages range from fishing to simply looking at the lake (aesthetic use) to areas of 
cultural significance; adequate water supply from domestic wells must be insured 
and the future agricultural/commercial development potential of the Reservation 
maintained. The Tribal goals should be aimed at maintaining these objectives and 
at achieving the other National aims wherever possible. 

A general set of goals for the Tribe to consider should include: 

Goal No.1: No degradation of any existing surface water or ground water 
body. 

Achievement of this goal is consistent with Tribal as well as local State and Federal 
desires and policy. In its simplest terms it means that no matter what growth lies 
ahead it should be accomplished without degrading surface or ground water. 

Goal No.2: Reduce pollutant loadings and any degradation to the area's 
waters regardless of State standards or stream classification. 

The aim is to reduce pollution. This can be accomplished only by wise water 
utilization, by sound land use practices, and other political methods. The reduction 
of pollution loadings is considered a worthwhile end in itself, and meeting numerical 
standards should not be considered as the only criterion in reducing pollution. 

Goal No.3: Maintain water quality in all wasters sufficient to: 

(a) Prevent any health hazard. 
(b) Protect ground water supplies. 
(c) Encourage recreational use. 
(d) Permit alternative uses in the future. 

These are the basic uses of all water courses that require protection. In all 
probability they represent the minimal levels of water pollution control necessary 
to meet the overall objectives to be established by the Tribe. 

Goal No.4: 

Goal No.5: 

Maintain water of sufficient quality to protect and propagate 
aquatic life in the following waters: (a) all waters which are 
tributary of flow year round to Pyramid Lake; (b) Pyramid Lake 
itself. 

Insure, maintain, and improve the inflow regime to Pyramid Lake 
sufficient to: (a) reduce the long depletion of the lakes volume 
and surface area; (b) stop the continued build up of total dissolved 
solids and return the chemical and physical water quality of the 
Lake to the conditions that existed prior to the major diversion 
activities; (c) maintain the condition of the lower Truckee River 
such that natural fish propagation is possible. 

Clean water and water quality has emotional appeal on the Pyramid Lake Indian 
Reservation. In order to achieve water quality we must be able to define it in more 
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specific terms. The National goal' is fairly general although it does provide 
significant guidance as to what must be done and when. The Tribe has committed 
itself to trying to meet the National goal by accepting 208 responsibility, not simply 
because the waters of the Reservation may someday be inadequate for fishing and 
swimming, but because it makes good sense to protect the existing resource in as 
fine a condition as possible. 

RECOMMEND IMPLEMENTATION OF CONTINUED WATER QUALITY MANAGE
MENT AUTHORITY 

Since it is highly unlikely that there will be additional funding for 208 management 
programs, it will be up to the PLPT to take total responsibility for any ongoing 
program. Procedurally the Tribe should seek EPA designation as the responsible 
Water Quality Agency on Tribal lands. This will provide the Tribe with the 
recognized legal authority it has previously assumed. If future designated authority 
is not designated to the Tribe, the necessary legal action should be initiated to force 
the EPA to show cause why the Tribe is not capable of managing water quality 
within the Reservation. 

The Tribe would simultaneously enter into dialogue and negotiations with both 
State and local government entities to develop cooperative agreements on 
improving coordination on water quality issues that impact the Reservation and its 
water resources. The Tribe would be encouraged to work with the State of Nevada 
Department of Natural Resource in developing open exchange of concerns and 
issues relevant to maintaining long-term water quality with Truckee drainage. 

The Tribal Council should, through an open public forum, prepare a list of specific 
substantive priority water quality/water resources goals the Tribe is prepared to 
support and pursue. A water quality planner or engineer should be hired to provide 
Tribal decision makers with the direction necessary to reach the objectives 
established. This position must be given reasonable authority in reviewing 
developments that impact water quality and sufficient resources to provide the 
level of effort necessary in meeting Tribal objectives. 

Cooperative agreements should be developed with State and local agencies to 
supplement Tribal capabilities in the areas of water quality monitoring and environ
mental engineering. 

The Tribe should then establish a specific time frame for meeting its goal and 
objectives and establish budgetary procedures for financially meeting these com
mitments. By no latter than July 1983 the Tribe should have established its basic 
two, five and ten year plans and commitments for providing long-term water 
quality management. 

While the steps outlined above may appear ambitious and somewhat over-simplified 
for such an apparently complex undertaking, they are intended to provide only an 
initial direction. Planning and especially long-term planning must be a flexible and 
dynamic process which must be able to conform to the monetary realities of a 
situation, while maintaining sight of its long-range objectives. The Tribes 
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commitment to providing water quality management for Reservation land is the 
first major step in the procedure. The follow up to this commitment must be 
timely, but can be expected to require a deal of adaptation and objective evolution 
in meeting its eventual goals. 
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CHAPTER 1 

INTRODUCTION 

SCOPE OF STUDY 

The use of land is one of the most basic of all environmental issues. Sound planning 
and development of land is fundamental to providing stable social and economic 
living conditions, and controlling pollution. The construction of new sewage 
collection and treatment facilities, for example, can have major effects on local 
land use development trends and growth, and public utilities investment, represent
ing real costs to a community. These costs can be reduced through the implementa
tion of well-defined land development policies which recognize the relationships 
between resource protection, new growth, and public facilities and utilities costs. 

Areawide waste treatment management planning (208 planning) is not a federal 
land use planning program, per se. The 208 program does, however, deal with a 
number of land use activities as they affect water quality. For example, on the 
Pyramid Lake Reservation which includes an estimated land area of some 475,000 
acres (742 square miles), the types of land use which potentially affect local water 
quality conditions are primarily linked to shoreline development and agriculture 
and ranching. Water pollution contaminants from these activites include increased 
temperatures, coliform bacteria, increased nutrient levels, pesticides and herbi
cides, and suspended solids. 

More importantly, intense upstream off-Reservation activities including urban 
development, municipal treatment discharges, urban stormwater runoff, and agri
cultural return flows impact ultimate water quality conditions in Pyramid Lake. 
These point and nonpoint source activities effect water quality to the extent that 
the Washoe council of governments, in May of 1978, designated these problems as 
priority water quality study elements to be addressed in their 208 program. 
Specific contaminants being studied under the program include temperature, 
oxygen demanding wastes, algae stimulating nutrients such as phosphates and 
nitrates, coliform bacteria and heavy metals. These contaminants all affect water 
quality and existing or potential beneficial uses. 

GOALS AND OBJECTIVES 

At present, the Pyramid Lake Paiute Tribe has not adopted an official Reservation
wide Comprehensive Plan, or individual land use plans for the communities of 
Sutcliffe, Nixon or Wadsworth. While the report "Water Resources and Land Use of 
Pyramid Lake Indian Reservation," 1970 (U.S. Department of Commerce) outlined a 
general process for developing a formal land use policy; and a zoning ordinance was 
later developed to assist the Tribal staff and Council in making land use decisions 
with respect to allowed and nonconforming uses; the need for basic land use policies 
bed into available water resources and desired growth and development demands 
was identified as a priority element to be studied under the Tribe's 208 planning 
effort. 
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It is important to note that the decision to include this study element in the overall 
2.08 plan was based on the desire by the Tribal Council and staff to develop a "usable 
set of policies within which future land and water resources development decisions 
could be made." The emphasis was, and is, to establish a basic and flexible 
"framework," - that is, a description of existing natural and human resources and 
related public utilities and facilities needs, and policy directives to be used In 

making decisions to guide future growth and development on the Reservation. 

The primary objective of this report is to provide the Pyramide Lake Tribes with the 
basic planning tools, information and recommendations for developing and imple
menting planning policies to direct growth on the reservation during the planning 
period for the major potential resource develoment categories including: 

• Physical Resources (geology, soils, water quality and supplies, wildlife, 
fisheries, vegetation and air quality). 

Areas of Special Concern (Anaho Island and the Hardscrabble drainage 
and important floodplain/wetlands areas). 

Human Resources (population, land use and development, economy, 
facilities and utilities, services, parks and recreation, and histor
ical/archaeological resources). 

The study effort will describe boundaries for service areas, based on future water 
resource requirements and availability of public facilities and utilities. Water 
quality and supply is expected to be the major limiting criteria with regard to future 
development potential. 

The approach utilized utilized by James M. Montgomery, Consulting Engineers, Inc. 
(JMM) emphasizes natural resource development potential, and related human 
resources need. Special attention will be directed to establishing individual 
community planning and service areas, based upon projected population growth and 
historical trends and the ability of the Tribal government to provide necessary 
community services and facilities. The report does not include the level of detail in 
terms of implementation requirements, citizen input or policy provision that would 
be required to implement a Comprehensive Land Use Plan. It does, however, 
provide a framework from which the Tribe could incorporate future planning 
policies and programs into a more detailed planning approach. 

The study provides facilities planning and service area maps for the three 
communities of Sutcliffe, Nixon and Wadsworth. General descriptions of the 
existing and developable natural resource base are also included. Human 
development aspects such as economic development potential, projected popula
tion growth, public services and facilities needs (water atld wastewater systems, 
schools/education, and police and fire protection) are addressed. Growth potential 
was evaluated using two alternative scenarios for potential development and 
popUlation growth. The emphasis was placed on preparation of a usable output, to 
be refined and modified in the future as necessary by Tribal st 
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PLANNING AREA DESCRIPTION 

The Pyramid Lake Indian Reservation is located in western Nevada approximately 
35 miles northeast of the City of Reno. The Reservation covers approximately 
475,000 acres (Figure 1-1) including 112,000 acre Pyramid Lake. 

The planning area encompasses three primary residential areas which are the major 
focus of this study. These communities include Sutcliffe, Nixon and Wadsworth, 
and also represent the main development centers for future population and 
industrial growth. 

The town of Sutcliffe is located on the western shore of Pyramid Lake and serves as 
the main tourist and recreation center on the reservation. It is also the site of the 
Dunn and Cui-ui fish hatcheries. The town of Nixon, at the south end of Pyramid 
Lake, is the center of Tribal activity and the location of Pyramid Lake Indian 
Reservation Tribal governmental offices. Nixon is bordered on the west by the 
Truckee River. Highway 33 to the south links the town with Wadsworth. 

Wadsworth is the largest community in the area of the Reservation, but only a 
portion of the land within the City's boundaries are under tribal ownership and 
control. Except for fee lands in Wadsworth and several small parcels near Sutcliffe 
the entire Reservation is Trust Lands administered and managed by the Pyramid 
Lake Paiute Tribal Council. Each of these three residential areas is discussed in 
detail in various chapters of this report. Under the provisions of the contract, (and 
later officially modified through a prototype outline report process) through which 
this report was prepared, only the existing development potential and future 
planning scenario alternative for the three existing residential areas are addressed. 

PROPOSED SERVICE AREA DESCRIPTIONS 

As discussed in the previous section, for the purpose of this study the actual service 
areas were limited to the communities of Nixon, Sutcliffe and Wadsworth. These 
areas are most likely to experience projected growth, as discussed later in Chapter 
4. The existing service area boundaries are somewhat arbitrary in location, as 
development in these three communities is sporadic and in the past has been 
somewhat random at best. Accurate growth and population projections for these 
areas are very hard to estimate. 

The proposed service areas for the three communities are shown in more detail on 
Figures 3-1 through 3-3 in the map pocket found at the end of this report. Figures 1-
2. through 1-4 show the location of the three communities relative to other land
marks in the study area. These service area boundaries are based primarily on 
physical barriers (major highways, rivers, etc.); existing central water and 
wastewater service capacities and alignments, and water quality protection 
(existing groundwater and surface water quality problems, soils and slope 
limitations, etc.). For that reason, the policy plan presented in Chapter 7 focuses 
on water quality protection zones, wastewater management by central facilities, 
and sensitive area protection. 
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A UTHORIZA TION 

This Land Use/Demographic Study of the Pyramid Lake Paiute Tribal Reservation 
was conducted by the firm of James M. Montgomery, Consulting Engineers, Inc., 
(JMM) under the terms of an agreement with the Pyramid Lake Paiute Tribal 
Council dated June 10, 1981. This report is one of five prepared to facilitate 
development of a comprehensive water quality management plan for the Pyramid 
Lake Reservation, pursuant to Section 208 of the Clean Water Act (PL 92-500). The 
preparation of this report was financed in part through a Section 208 Areawide 
Waste Treatment Management Planning Grant from the U.S. Environmental 
Protection Agency. 
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CHAPTER 2 

GENERAL NATURAL RESOURCES AND LAND CHARACTERISTICS 

The water quality characteristics and eventual land use development patterns in 
an area are often influenced by physical and biological features. To develop an 
effective and comprehensive management plan, knowledge of these features is 
required. This chapter provides a description of the natural resources and land 
characteristics in the overall Reservation planning area. The information 
provided in this section will be utilized later in developing alternative planning 
and development proposals. 

PHYSICAL RESOURCES 

The discussion that follows provides a general summary of the physical resources 
in the planning area. These resources often limit an area's development poten
tial. For example, steep slopes, soils conditions, and water supply can limit or 
influence the feasibility or practicality of land development and/or natural 
resource utilization in a specific area. 

Topography 

The Pyramid Lake Reservation planning area is situated approximately 35 miles 
northeast of Reno and encompasses approximately 475,000 acres. The Reserva
tion includes most of the Lake Range and Terraced Hills, and parts of the Fox 
Range, Virginia Mountains, Pah Rah Range, and Black Mountain. The southern 
part of the Reservation extends for about 18 miles along the valley of the 
Truckee river, which empties into Pyramid Lake. Pyramid Lake covers approxi
mately 112,000 acres in the central portion of the Reservation. The valley of 
Winnemucca Lake lies along part of the eastern boundary, and the valleys of 
Smoke Creek Desert and San Emidio Desert extend into the northern parts of the 
area. 

The topography of the ranges is moderately rugged, with altitudes ranging from 
4,000 feet at the bases of the mountain ranges to peaks of more than 8,000 feet 
in the Lake Range. Low relief characterizes the valleys and the shoreline areas 
of Pyramid Lake, the lowest point in the area, which had a surface elevation of 
3,792 feet in 1964. Pyramid Lake is one of the last remenants of Lake Lahontan, 
an enormous inland sea formed by receding glaciers trapped by the Great Basin 
which lies between the Rockies and the Sierra Nevada mountain ranges. 

Geology 

The Pyramid Lake Indian Reservation is in the western part of the Basin and 
Range physiographic province, which is characterized by block-faulted mountain 
ranges with intervening alluvial-covered valleys, commonly with interior drain
age. The rocks in the mountains are mainly sedimentary and volcanic rocks of 
Triassic to Tertiary age that are locally intruded by stocks and smaller intrusive 
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bodies of Jurassic to Tertiary age (Figure 2-1). The oldest rocks exposed are 
metamorphosed sedimentary rocks of probable Triassic and Jurassic age. The 
overlying rocks, which form the major portions of the ranges, are predominately 
of volcanic origin, but they also contain intercalated sedimentary rocks. The 
older volcanic rocks include basaltic to rhyolitic flows, tuffs, and breccias; 
extensive basalt flows comprise the younger volcanic rocks. The deposits in the 
valleys include lacustrine and alluvial deposits of Tertiary and Qua ternary age. 
The Mesozoic sedimentary rocks are faulted, folded, and regionally metamor
phosed. Faulting which defines the mountain ranges and structural valleys began 
in late Tertiary time and has continued intermittently to the present. The 
metallic ore deposits in the region are closely related to intrusion of igneous 
rocks. 

Soils 

Finalized information on soils is not available for most of the planning area. 
However, the mountain areas and the Truckee River Canyon to the north of 
Wadsworth have had a preliminary soil survey completed by the Soil Convserva
tion Service. This report is presently being finalized. Only the southern portion 
of the planning area, primarily Wadsworth, has a published soil survey. 
Limitations and soil properties for the various soil groups are given in Chapter 3. 

The mountainous portions of the 208 planning area are primar'ily comprised of 
igneous rocks in the form of basalt, basaltic flows, andesite, flow breccias, and 
tuffs. Some granitic rocks are also found in the area. Valley portions of the plan 
area, especially in the Dodge Flat, Wadsworth and Truckee River Canyon areas, 
are stream and lake deposits, clays, silts and sands. 

Climate 

The climate in the plan area is diverse because of the wide range in elevation 
and topography. Higher areas in the mountainous portion of the plan allea 
experience much more severe weather than the lower, more level areas near the 
Truckee River. Greater precipitation, snow depths and lower temperatures can 
be expected in the mountains; however, weather stations to confirm this do not 
exist. 

The nearest weather station is located' at Fernley, Nevada. Weather data from 
this station is generally indicative of that of the planning area. A 3D-year 
average at Fernley indicates a January mean temperature of 32.90F and July 
mean of 75.7 0F. Wide diurnal temperature ranges are evident with an average 
daily range of 32.50 F. Temperature extremes of 1l00F and -160F have been 
recorded. 

Average annual precipitation in Fernley is 5.5 inches with the majority falling 
during the winter-spring months. Snowfall is light with an annual average of 7.7 
inches. The growing season at Fernley averages about 148 days. 
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According to the State of Nevada Division of Water Resources, estimated annual 
average precipitation increases with elevation. For the planning area the follow
ing estimates are used: 

Altitude Zone 
(Feet) 

4000-5000 
5000-6000 
6000-7000 
7000-8000 

Estimated 
Annual Precipitation 

(Inches) 

5 to 8 
8 to 12 
12 to 15 
15 to 20 

Pyramid Lake has a warm, dry desert climate characterized by an average of 270 
days of sunshine a year and a meager six and one half inches of annual precipita
tion. Temperature extremes range from a low 90F in January to 1050F in July. 
A verage maximum temperatures reach an average low of 19.30F and high of 
47.00F in January, and 51.70F and 91.40F respectively in July. 

Relative humidity in the study area ranges from 60 percent in the colder months 
to 25 percent in the summer months. Prevailing winds blowout of the north, but 
occasionally shift around to the south. Wind speeds can reach up to fifty miles 
per hour during sudden squalls, or more persistent wind storms which last for 
days at a time. 

WATER RESOURCES 

Due to the importance of water resources to both the environmental and 
economic well-being of the study area, these resources are described in detail 
separately from other physical resources in this section. 

The dependence of fisheries and wildlife and related recreation and tourism 
makes water resources planning in the study of paramount importance. 
Availability of water within the planning are is determined by the following 
principal sources: 

e Truckee River flows. 

e Intermittent surface inflow from rain and melting snow and springs 
around the lake. 

Groundwater in sediments around the Lake and River brought to the 
surface by pump wells. 

e Runoff developed on artificial impervious catchment areas. 

III Desalinized Pyramid Lake water. 

However, of these, only the first three are important to any major extent. 
Previous studies have shown the last two not to be economically viable at this 
point in time. 
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Surface Water Resources 

Surface water resources for the planning area is comprised of the Truckee River 
and intermittent surface streams and springs. Increased demand of water from 
the Upper Truckee River has adversely affected water quality and the recreation 
potential on Pyramid Lake and subsequently surface levels on Pyramid Lake have 
steadily declined over the past decade. The use of Pyramid Lake as a potable 
water source is unlikely due to its high salinity content and the cost associated 
with desalinization. 

The quality of Truckee River water is chemically and bacteriologically accept
able for domestic, municipal, industrial and irrigation purposes or can easily be 
made so by conventional water treatment technology. A water quality analyses 
(Wilsey and Ham, 1970) of selected sites is given in Table 2-1. For more detailed 
analyses of additional sites tested along the Truckee River, refer to Koch, 1982. 

There are no perennial streams of any magnitude discharging into the Pyramid 
Lake except the Truckee River. Several small ephemeral watersheds on the west 
side of Pyramid Lake do drain to the lake during the spring and early summer or 
after intermittent rain showers. Channel conditions indicate that, at least 
during some portions of the year, live streams emerge from south of the major 
canyons. This surface runoff comes from precipitation on the watershed in the 
form of rain or snow. Another portion of the annual precipitation emerges from 
springs whose flow is usually lost to the ground water system before reaching the 
Lake (i.e., Hardscrabble Creek). It is estimated that about 5,000 acre-feet of 
runoff reaches the Lake from these west side drainages each year. 

A total of 29 springs on the area west of Pyramid Lake are indicated on U.S.G.S. 
topographic maps. Field investigations indicate that none of these springs get 
very far from their point of issue before being again absorbed into the ground. 
Several of the larger ones are intercepted and utilized for irrigating small 
parcels of nearby land. 

Groundwater Supplies 

The communities within the study area all withdraw their domestic water supply 
from groundwater sources. However, some wells have been abandoned due to 
declining groundwater levels and/or water quality problems. These community 
problems are discussed in more detail in Chapter 3 and the Hydrogeologic 
Assessment for the Hardscrabble Creek Basin, JMM, 1981. 

Studies (Wilsey & Ham, 1970) of the Pyramid Lake Indian Reservation indicate 
some usable groundwater along the west side of Pyramid Lake could be 
developed in stages as needed in order to provide for orderly development of 
domestic, recreational and industrial or limited agricultural needs. It should be 
noted that well locations would be limited to the alluvial fan at the mouth of 
each drainage basin. It is estimated that 8500 acre-feet per year is available 
from the eleven drainage major basins, of which about 75 percent would come 
from the Mullens Creek drainage. 
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TABLE 2-1 

WATER ANALYSES - WATER SOURCES PYRAMID LAKE INDIAN RESERVATION 

Truckee River Community Well Pyramid Lake Pyramid Lake Hardscrabble Thunderbolt 
Location Nixon at Nixon at Pyramid Rock at Sutcliffe Canyon Spring Creek Spring 

Gross Water 
Analysis 

pH 8.15 8.52 9.15 9.11 8.18 7.81 

Calculated 
TDS ppm 201 497 5410 5510 200 211 

Evaoration 
TDS ppm 136 312 3690 4720 148 80 

Conductivity 
TDS ppm 163 481 4689 4726 162 145 

4 

mg/l mg/l mg/l mg/l mg/l mg/l 

N 
HC03 87.9 181. 5 947.3 1063.5 119.11 113.4 

I C03 0 5.58 220.4 202.2 0 0 U1 
Cl 16.0 66.00 2045 2045 2.6 3.0 
S04 22.3 68.96 344.82 324.54 6.08 6.08 
Na 19.5 125 1652 1668 10.25 10.0 
K 1.85 7.22 67.5 66.4 1.43 2.68 
Ca 20.4 5.77 13.5 12.7 23.9 20.4 
Mg 6.5 1. 50 118 120.0 7.1 7.9 
Si02 27.0 35.7 5.8 6.0 30.0 48.0 
P04 0.81 1.19 0.08 0.09 0.03 0.04 
N03 0.18 0 0.04 0.04 0.35 0 
F 0.38 0.325 1.375 1.42 0.147 0.185 

The fluoride was run by the Spadns method, the nitrate by the phenoldisulfonic acid method and the 
phosphate by the stannous chloride method for orthophosphate. 

NOTE: Samples taken Sept. 23 to Oct. 1, 1967. 

(Source: Wilsey & Ham, 1970) 
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Additional groundwater supplies for the remammg study area are primarily 
limited to the bench area along the Truckee River which flows through the plan
ning area. This area, however, would most likely be subject to problems similar 
to those discussed in Chapter 3, and the Ground Water Evaluation Report (Task 
V) of the Pyramid Lake 208 Water Quality Planning Program, JMM, 1982. This 
study evaluates groundwater quantities and estimated quality and availability 
within the planning area, and makes recommendations for effective utilization, 
monitoring and management practice. Groundwater quality data for selected 
sites is also presented in Table 2-1. 

Water Use 

Water use for the planning area is separated into four categories; residential, 
commercial/industrial, recreational and agricultural. Water use on the Reserva
tion is limited predominantly to domestic and commercial and limited agricul
tural purposes. Ground water is the principal water source for domestic and 
community uses. Fish hatchery and laboratory operations are the primary com
merical/industrial water uses on the Reservation, and livestock watering and 
limited irrigation is the major agricultural use. In addition, a geothermal or 
"hot" water resource has been proposed for development on the eastern side of 
the Reservation. 

Water within the Nixon, Sutcliffe and Wadsworth service areas are used 
predominantly for domestic/commercial and irrigation. Domestic/commercial 
wells primarily serve the communities and private landowners. Irrigation users 
are found exclusively along the Truckee River. There is no heavy commercial or 
industrial activity within the Nixon service area. 

The major irrigation user in the Sutcliffe service area is the Horgan Ranch which 
lies in the upper elevations of the Hardscrabble Creek drainage. The fish 
hatchery and laboratory operations are the primary commercial water uses in the 
Sutcliffe area. Livestock use, although limited, is the major agricultural use. 

Limited irrigation at Wadsworth represents the only major agricultural water use 
on the Reservation along the Truckee River. Little or no major commercial or 
industrial uses are found within the Wadsworth service area. The potential for 
additional industrial development in the Wadsworth area is discussed in more 
detail later in this report. 

Pyramid Lake is primarily used as a recreational facility due to its high total 
dissolved solids content. Major recreational uses of the lake include fishing, 
swimming and boating. Other potential uses tied into future Tribal development 
programs are discussed in more detail later in this report. 

The Truckee River is used primarily for residential/commercial and irrigation. 
Irrigation use is currently limited, since the total irrigable land presently being 
farmed is estimated at 9000 acres. Some of the major crops that produce well in 
the Pyramid area include alfalfa, pasture, small grains, corn and some truck 
crops. 
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BIOLOGICAL RESOURCES 

Wildlife 

Important wildlife species in the area include ducks, geese, pheasants, California 
quails, mourning dove, chukar partridge, and such furbearers as cottontail rabbit, 
beaver, bobcat, muskrat, and mink. Mule deer can also be found in the dense 
patches of willows that grow along the Truckee River. Smallmouth bass, channel 
catfish, and carp can be found in the warmer water of some perennial lakes, 
ponds, sloughs, and drainage ditches in the area. 

Duck and geese are mainly in the northwestern, northeastern, and southern parts 
of the area, where the soils are more poorly drained and lakes and ponds are 
available. They are also in other areas scattered throughout the Truckee River 
valley. Most of the muskrat and mink also populate these areas. 

Pheasant, quail, dove, and cottontail rabbit generally live throughout the irri
gated cropland areas, but they also inhabit some of the desert shrub areas on the 
low terraces and flood plains outside the irrigated areas in the valley. Chukar 
partridge live only on the peripheral high terraces and fans in the mountain areas 
that border the valley. 

During the nesting season Anaho Island National Wildlife Refuge, located within 
the boundaries of Pyramid Lake, hosts the second largest white pelican rookery 
in the United States and sizable populations of California gulls, double-breasted 
cormorants and Caspian terns. 

Fisheries 

The flora and fauna associated with Pyramid Lake are representative of the 
Upper Sonoran Life Zone (high altitude cold desert) with two exceptions -
namely, the aquatic biota and avifauna of Pyramid Lake. The lake supports both 
cold and warm water game fish. The Lahontan cutthroat trout which is 
classified as a threatened species provides a high quality sport fishery. The Cui
ui lakesucker is a prehistoric fish found only in Pyramid Lake and has been listed 
as an endangered species. In 1959, the Nevada State Fish and Game Commission 
undertook a stocking program to restore the Cutthroats in Pyramid Lake. The 
stocking program, though far below the carrying capacity of the lake, has proved 
highly successful. A ttempts have been made to introduce the Lahontan 
Cutthroat into other waters, but have for the most part been unsuccessful. The 
alkalinity and the rich food chain in the Pyramid Lake waters provide ideal 
habitat and stocked trout can triple their weight in a year in the fertile waters. 
Pyramid Lake remains the most ideal habitat in the United States for supporting 
a significant sport fishery of Lahontan Cutthroats. 

The prehistoric Cui-ui is found only in Pyramid Lake and grows as large as nine 
pounds. These lake suckers do not take bait or artificial lures and can only be 
caught by snagging. For most of the year the Cui-ul disappear into the murky 
depths not to be seen again until the following spring. Unlike the Cutthroat, 
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they can naturally reproduce in the shallows of the lake. So despite being 
deprived of access to its traditional spawning grounds in the lower Truckee, the 
Cui-ui has been able to survive on its own in Pyramid Lake. 

Vegetation 

Vegetation plays an important role in the dynamic characteristics of the Pyramid 
Lake Reservation. Vegetation communities in the study area are limited, due to 
soils limitations and local precipitation. The importance of vegetation is 
stabilizing soils and slopes against erosion, and stabilization of streambanks and 
providing important riparian cover and wildlife habitat with respect to overall 
water quality conditions cannot be emphasized. 

The plant cover on the Reservation varies according to changes in soil, climate, 
elevation, and proximity to the Truckee River floodplain. 

The typical plant communities of the planning area are comprised primarily of 
shrubs with a strong understory of Indian ricegrass and shadscale. Other cover 
includes upland greasewood, four-wing saltbush, sagebrush, ephedra, dalea and 
Cooper wolfberry. Trees within the area are primarily cottonwood located along 
the banks of the Truckee River. 

The sagebrush-grass range provides a valuable but relatively low yield of forage 
during the spring and fall over the southern and eastern portions of the 
Reservation. Rangelands consist of approximately 340,000 acres. Most of the 
useable rangelands lie between the 4,000 and 5,000 feet elevations. 
Approximately 15 percent of this land has no grazing value, and an additional 80 
percent requires more than 6-acres per animal unit month (A. U.M.). 

In summary, approximately 3,200 acres of irrigable lands are located in the 
Truckee Bottoms; 3,600 acres in the Dodge Flats area; and 2,150 acres in the 
Nixon-Duck Lake Beach area. The Bureau of Indian Affairs reports indicate that 
less than 1,200 acres have ever been reported as irrigated in anyone year, 
although these reports appear extremely conservative. 

AIR QUALITY 

Existing Conditions Summary 

Monitoring stations measuring air quality do not exist in the planning area; 
however, air quality, for the most part, would be expected to be good. The Eagle 
Picher diatomaceous earth plant and Sierra Pacific Power electric generating 
plant do have emissions that can adversely affect air quality in the portion of the 
canyon in which they are located. Both facilities are located on the Storey 
County side of the Truckee River. Increased development in the plan area, 
especially industrial or mining activities, could have a detrimental effect on air 
quality. Auto emissions from increased commuting traffic from Fernley and the 
eastern planning area could also adversely affect air quality, depending on its 
level of activity. 
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A small portion of the extreme southwesterly portion of the plan area falls 
within the Air Quality Maintenance Area (AQMA) established for the Truckee 
Meadows. The Air Quality Maintenance Plan prepared for the AQMA is a 
management effort to achieve air quality standards in the Meadows and should 
have little or no effect on potential growth activity in the plan area since much 
of the portion included is steep, rugged land having little development possibili
ties. Table 2-2 lists the ambient air quality standards of various governing 
agencies within the planning area. 

Air quality conditions on the Reservation can generally be characterized as good. 
Primary pollutants are restricted to suspended particulates, for the most part. 
The area is suspectible to high wind speed wind storms and localized "dusty 
devils." However, air pollution is not considered a major problem. 

AREAS OF SPECIAL CONCERN 

Several areas of special concern have been designated for the Reservation. 
These areas should be considered in detail when preparing a water quality or 
wastewater management plan for the area. Areas of primary importance are 
discussed in the following paragraphs. 

Pyramid Lake 

Pry-amid Lake, (a residual of old Lake Lahonton), has no apparent "outflow" 
except by evaporation and some minor transpiration around the Lake shore. The 
major "inflow" to the Lake most years is the Truckee River. However, in some 
years direct preciptiation on the Lake surface has greatly exceeded the Truckee 
River inflow. Direct precipitation normally makes up approximately 12 percent 
of the annual evaporation from the Lake. There is some inflow from small side 
drainages around the Lake which appears to equal the amount of evapo
transpiration around the Lake. 

Since man's first record observations in 1865, Pyramid Lake has been receding, 
rather gradually at first, but at an increasingly rapid rate since construction of 
the Truckee-Carson Canal and annual diverson of some 300,000 acre-feet of 
Truckee River water into the Carson River Drainage. 

During the period 1865 to 1967, the Lake surface has lowered about 85 feet and 
the surface area has decreased nearly 34,000 acres (Figure 2-2). A gradual 
increase has occurred over the past decade which has resulted in a net increase 
in Lake elevation of approximately 10 feet. With the decrease of water in 
storage, the salinity of the water has increased from about 3,275 parts per 
million (ppm) total dissolved solids to 5,500 ppm. At present salinity levels, 
water from the Lake is not suitable for domestic nor even for agricultural pur
poses. 

In addition to the increase in salinity, which has helped change the character of a 
once fresh-water fishery, the lowering of the Lake has apparently caused a major 
change in the fishery of the Lake during the past few decades. Diversion of 
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TABLE Z-Z 

AMBIENT AIR QUALITY STANDARDS 

Pollutant National Standards Nevada Standards1 Washoe County Standards2. 

Concentration Concentration Concentration 

Photochemical 
Oxidants 0.08 ppm 1 hour 0.08 ppm 1 hour 0.064 ppm 1 hour 

0.031 ppm ann. arithmetic mean 

Carbon 
Monoxide 35 ppm 1 hour 35 ppm 1 hour 12.9 ppm 1 hour 

9 ppm 8 hour 9 ppm 8 hour 8.6 ppm 8 hour 
1.7 ppm ann. arithmetic mean 

Nitrogen 
Dioxide 0.05 ppm ann. avg. 0.050 ppm ann. avg. 0.100 ppm 1 hour 

0.050 ppm ann. arithmetic mean 

Sulfur 
Dioxide 0.5 ppm 3 hour4 0.5 ppm 3 hour 

0.14 ppm 2.4 hom3 0.1 ppm 24 hour 0.030 ppm 24 hour 
0.03 ppm ann. arith- 0.02 ppm ann. arith- 0.011 ppm ann. arithmetic mean 

metic mean3 metic mean 

Suspended 
g/m3 24 hour3 Particulates 260 

150 g/m 3 24 hour4 150 g/m 3 24 hour 100 g/m 3 24 hour 
75 g/m3 ann. geo-

metric mean3 

60 g/m 3 ann. geo- 60 g/m 3 ann. geo- 50 g/m 3 ann. arithmetic mean 
metric mean4 metric mean 

Hydrocarbons 
(corrected 
for methane) 0.24 ppm 3 hour 0.24 ppm 3 hour 0.19 ppm 3 hour 

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

Nevada State Environmental Commission, 1974. 3 Primary Standard. 

2 District Board of Health of Reno-Sparks-Washoe County, 1973. 4 Secondary Standard. 
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Truckee River for other purposes meant insufficient water for the spawners to 
travel upstream. Since they could not reproduce in the Lake, the Pyramid Lake 
trout practically disappeared. The Lake is also used extensively by tourists for 
recreational purposes and by resident and migrant wildlife. 

It is apparent from a study of the history of Pyramid Lake and the use of 
Pyramid Lake by the Paiute Indian Tribes that the Lake has always constituted 
the primary economic asset of the Reservation, depending on the regional level 
of economic development and technology existent at any particular time. The 
economic value of this prime asset has been curtailed or restricted since the 
introduction of major diversions from the Truckee River in the early part of this 
century. Initially this curtailment took the form of destruction of the natural 
fishery which existed in Pyramid Lake accompanied by a continued eroding of 
prime farmlands in the delta of the Truckee River. Today, the economic 
potential of the Lake continues to be affected by the uncertainty attached to the 
ultimate quality of the Lake as a recreation, scenic, and historiC resource. 

Truckee River 

The primary source of surface water in the Truckee Canyon-Wadsworth area is 
the Truckee river. Other, very small amounts of surface water drain in from a 
number of minor tributaries in local canyons that terminate in the Truckee river. 

The current principal use of surface water is for agricultural purposes (irrigation 
of permanent pasture and some field crops). Distribution is by a series of small 
canals and ditches which carry the surface water to those lands in the district 
having rights to the water. 

Another significant but nonconsumptive use of Truckee River waters is the 
Sierra Pacific Power generating plant at Tracy. Approximately 54,000 acre-feet 
of water is used annually for cooling purposes, with only a small portion of the 
water lost through evaporation from cooling ponds. Most of the water is 
returned to the Truckee River for delivery downstream. 

A major canal, the Truckee Canal, orignates outside plan area with the diversion 
occurring at Derby Dam. The Truckee Canal transports about 250,000 acre-feet 
of Truckee River water to the Truckee-Carson Irrigation District lands a,1nually. 
These lands are located primarily in th'e Fernley-Fallon area. No lands in Washoe 
County are directly benefitted by the Truckee Canal diversion. 

An important consideration relative to surface water in Truckee Canyon is the 
possibility that such water may be used for domestic purposes. The water 
quality in the river is poor - good enough for agricultural purposes but, it would 
require considerable treatment to meet the health standards for human consump
tion. The treatment methods that would be necessary can be very costly. 

Assuming treatment of the surface water is justifiable, additional problems 
affect potential use of surface water to support domestic uses. These problems 
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include availability, flooding and liquid waste disposal. Surface water generally 
becomes very limited or unavailable during winter months. Supplemental sources 
of water, such as groundwater may be necessary, to support uses in periods of 
low surface water levels. 

Much of the lands where surface water rights exist is located within the Truckee 
River flood plain or are situated where wastewater effluent disposal may be a 
problem in meeting drinking water standards. 

Hardscrabble Drainage and Creek 

Hardscrabble Creek drainage contains approximately 6,000 acres of watershed ' 
and is tributary to Pyramid Lake. Elevations within the drainage range from 
about 3,800 to more than 7,000 feet above mean sea level. Hardscrabble Creek 
initiates in the rugged higher elevations and drains through moderate to steeply 
sloping canyons and meadowland in the higher areas to alluvial fan deposits 
adjacent to Pyramid Lake. The creek is fed largely by springs and seeps in the 
upper elevations and disappears underground in the lower elevations throughout 
much of the year. During the winter and spring months of most years, surface 
flow drain into Pyramid Lake. 

Numerous springs which issue into Hardscrabble Creek in the upper elevations of 
the drainage provide the primary base flow to Hardscrabble Creek. These 
springs issue from the consolidated rock formations on the steep canyon walls 
and from alluvial deposits within the canyon bottoms and valley floors. Hard
scrabble Creek is an ephemeral drainage system which relies largely on spring 
flows as a base source of supply. During the wet winter months, creek flows are 
contributed to by spring flow and runoff from precipitation. 

A detailed evalution of the Hardscrabble Creek drainage and basin is presented 
in Preliminary Hydrogeologic Assessment of Hardscrabble Creek in the Sutcliffe 
Groundwater Basin, 1981, JMM. Specific recommendations regarding surface 
and ground water management programs designed to ensure a safe estimated 
yield within the basin are also presented in the report. 

Other Surface Water Source Areas 

There are no other significant surface water resources in the planning area that 
could be efficiently developed as a \Vater supply source. Field investigations 
indlcate that none of the canyon springs move very far from their point of issue 
before again sinking into the ground. The only significant exceptions being 
springs located at Thunderbolt Creek and Quail Canyon Ranch. However, most 
of the minor springs on the Reservation are separated by considerable distance 
and could not economically be joined as a single SOUl'ce. Developed separately, 
these sources might yield as much as 185 and 225 gpm, respectively, dUl'ing wet 
years in the spring and early sum mer. 

These three water SOUl'ces are in private ownership and their uses are covered by 
permits and certificates in the Nevada State Engineer's office. Any new or 
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different development involving these waters would have to be arranged with 
present owners under proper procedures. These combined three sources could 
supply domestic water for approximately 3,500 people at a rate of 200 g.p.d. per 
person. It should be noted the recharge from Hardscrabble Creek provides the 
majority of water for the domestic and fish hatchery wells at Sutcliffe. 

Anaho Island 

The Anaho Island National Wildlife Refuge supports outstanding ecological com
munities of nesting colonial waterfowl during certain months of the year. The 
most important of these is the white pelican. Anaho Island is the second largest 
pelican rookery in North America. A count made by the United States Sport 
Fisheries and Wildlife Service in July, 1965 estimated a total of 7,500 young and 
adult white pelicans, 4,500 California gulls, 1,500 double-crested cormorants, 
150 Caspian terns and 200 great blue herons sharing the 750-acre island. 

Anaho Island is an ideal rookery by virtue of its isolation, relatively large size, 
warm spring climate, abundant food supplies in the lake and nearby Stillwater 
Wildlife Management Area, and the absence of mammalian predators. Although 
the island is cloistered by its status as a National Wildlife Refuge, the rookery 
currently is faced with two threats. If Pyramid Lake drops another twenty-seven 
feet, an underwater ridge will be exposed connecting the island with the 
mainland and giving access to mammalian predators. The second problem facing 
the rookery is the disturbance of the nesting birds by the recent increase in 
human trespass on the island and power boat activity in the channel between the 
island and the lakeshore. The populations of white pelicans have decreased from 
14,000 in 1950 to 7,500 in 1965. 
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CHAPTER 3 

LAND USE AND DEVELOPMENT 

INTRODUCTION 

Unplanned development can have serious economic, social and environmental 
impacts on communities. The impacts vary according to how much development 
occurs, the spatial pattern and density in which it emerges, the speed at which it 
develops, and the natural characteristics of the site and/or planning area (usually 
physical constraints). The latter is particularly the case in terms of the effects 
of land development on water resources and water quality. 

Communities must contend with three primary forms of water pollution: 

I) Sanitary sewage 
GIl Surface runoff (which includes storm water flow and sedimentation) 
GIl Ground water pollution 

The Pyramid Lake Z08 Plan, either directly or indirectly, deals with all of these 
problems. Sanitary sewage presents a problem in those areas of the Reservation 
where high ground water conditions limit the effective operation of onsite waste 
disposal systems. Surface runoff increases sediment and nutrient levels to the 
lake, including indirect impacts from upstream off-Reservation water users and 
naturally occurring Reservation sources. Ground water quality and quantity 
problems have been experienced in recent years at both Sutcliffe and Wadsworth. 

As future growth pressures occur and the Reservation's popUlation and commer
cial/industrial development potential is realized, wastewater management and 
water consumption policies will become increasingly important to the well-being 
of the Tribe. The discussion which follows generally inventories the conditions 
of existing water and wastewater systems in the study area. The information 
presented "sets the stage" for planning and development policies outlined later in 
Chapter 7. 

GENERAL LAND USE CHARACTERISTICS AND PLANNING, PYRAMID LAKE 
INDIAN RESERVATION 

Water quality and water use have always constituted the primary economic 
asset, and the single most siginficant land development constraint on the 
Pyramid Lake Reservation. The economic value of this prime asset has been 
severely curtailed or restricted since the introduction of major diversions from 
the Truckee River in the early 1900's. This curtailment has ranged from 
destruction of the natural fishery to erosion of prime farmlands in the delta of 
the Truckee River, and ultimately, major effects on the existing recreation 
potential of the Lake. 
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The Pyramid Lake 208 Planning Area includes some 475,000 acres of land and 
water area. The Lake COvers approximately 112,000 acres in the central portion 
of the Reservation. The Lake is the largest remnant of Lake Lahontan. 

Major land uses in the Reservation include farming along the river and grazing on 
the benches and surrounding mountains. Recreational development at Sutcliffe 
and limited industrial activities at Wadsworth (approximately 200 acres) also 
occur. Three primary residential communities include Sutcliffe, Nixon/Little 
Nixon and Wadsworth. The Sutcliffe service area is located on the northwest 
corner of the Lake, and is characterized by relatively heavy-developed 
recreation and commercial facilities. Nixon/Little Nixon is the Tribal Govern
ment headquarters, and is dominated by public service facilities and residential 
use. Wadsworth lies along the Truckee River, 28 miles east of Reno-Sparks. 
Land uses in the area include residential, commercial/industrial, and irrigated 
farmland. 

Based on information provided in a 1976 report prepared by the U.S. Department 
of Interior Special Projects Office and the 208 study survey, the following 
general land use inventory for major use classifications was compiled by JMM: 

o Residential (208 planning area not including areas of impact/service 
area including primary and secondary) - 2552 acres/1443 acres 

• Rangelands - 340,000 acres 

• Irrigated Lands - 9,000 acres (less than 1,000 are estimated as being 
in production) 

Mining - Limited (resources include geothermal, strategic and base 
minerals). 

The basic land use policy of the Paiute Tribe IS essentially a policy and 
administrative statement based on: 

• The Tribal Council's need for development controls. 

o The leasing constraints of the Bureau of Indian Affairs. 

Ell The concept of long-term b'est use as a na tural recrea bon resource. 

~ Lease contracts made by real estate developers for profitable invest
ment. 

The basic plan is, therefore, a policy decision process through which the Tribe 
and the BIA must pass all development proposals. This concept was also utilized 
in developing the 208 Framework Plan presented later in Chapter 7 of this 
report. The Plan, as presented, utilizes the existing Land Use Ordinance 
accepted by the Tribal Council in 1978 as a foundation. The ordinance identifies 
provisions for allowed uses without a permit, uses allowed with a permit, and 
special use permit and associated requirements for Agricultural, Industrial, 
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Mining and Urban and Commercial Uses. However, the 208 Plan makes a major 
departure from the Ordinance, providing specific policy directives to be 
considered by the Tribal Council for guiding land use and water resource 
development and water quality protection over the lO-year planning period. 

COMMUNITY SERVICES AND FACILIITES WITHIN THE STUDY AREA 

The availability of adequate sewage collection and treatment facilities has a 
major effect on the location, pattern and timing of development, particularly 
when dealing with small communities like those of the Pyramid Lake Reserva
tion. While wastewater systems are built to handle a major water quality
related environmental problem (collection, treatment and disposal of community 
wastes), other environmental and socioeconomic problems can be created by 
providing new or improved wastewater facilities. This availability can lead to 
the conversion of large areas of land for residential, commercial and industrial 
development, with major impacts on available water supplies and other re
sources. Additional impacts can also result on local school systems, roads, 
recreation facilities, and law enforcement and fire protection and other public 
services. 

The section that follows provides a sum mary description of these services and 
facilities on the Pyramid Lake Reservation. By analyzing existing facilities and 
utilities early in the 208 planning process, long-range impacts and effects can be 
mitigated and/or avoided. Associated public costs can also be identified, 
particularly as related to service extensions required to serve alternative 
development patterns. Finally, reasonable service areas can be defined, so as to 
reduce these impacts and costs - but more importantly, to protect the existing 
water resources which exist on the Reservation. 

EXISTING WATER AND WASTEWATER FACILITIES 

Pertinent physical and environmental aspects of the water supply and sewage 
disposal systems in the planning area are presented in the following sections. A 
thorough understanding of the limits and design capacities of these systems is 
essential to the evaluation of the future growth potential of the study area. This 
information can then be utilized to provide an interface with the demographic 
assessment, as discussed in Chapter 4, and for evaluating future service 
capacities on the reservation. 

Several new residences within these communities are being planned for construc
tion by the Pyramid Lake Housing Authority. Therefore, it is essential that an 
evaluation of the existing water supply and sewage disposal systems be made in 
order to successfully evaluate current development and potential future popula
tion growth, and its impact on existing systems. 

EXISTING WATER SUPPLY FACILITIES 

Groundwater is the only domestic water source available for all four communi
ties. Varying methods are used to collect, store, and distribute groundwater 
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within these communities. These methods and facilities are described in the 
following sections. Information for the analysis of the existing water and sewer 
facilities at Nixon, Little Nixon, Sutcliffe and Wadsworth were obtained primar
ily from data supplied by the Indian Health Service (IHS). 

Water treatment is virtually non-existent in any of the communities with the 
exception of simple gas chlorination disinfection facility at the MullE7ns Pass well 
near Sutcliffe. Many of the remaining wells were installed with hypochlorite 
chlorinators. However, maintenance of the chlorinators has for the most part 
been neglected, and subsequently the equipment is not in uSe at the present. 
With some minor maintenance and repair, most of the existing chlorination 
systems could become operable again. 

Water quality samples on community wells are taken monthly by IHS personnel 
and generally meet Nevada Primary Drinking Water Standards with few excep
tions. Isolated problems have occurred, but were due primarily to improper 
disinfection following construction of new distribution mains. 

Nixon and Little Nixon 

Nixon. The community water source is comprised of two eight-inch diameter 
wells. Community Well No.1 (see Figure 3-1, Appendix B) is located 200 feet 
south and 250 feet west of the two existing water storage tanks. This well was 
refurbished in December of 1981 and upgraded to increase its capacity. The well 
extends to a depth of 350 feet with a static water level at 43 feet. A pump test 
run in December, 1981 showed a drawdown of 5.5 feet at 175 gpm over a 3~ hour 
period. A 90 gpm, 7~ hp, submersible pump delivers water to two adjacent 
storage tanks. 

Nixon's community well No.2, locally known as the old BIA well, is located 1050 
feet south of the water storage tanks (see Figure 3-1, Appendix B). This well is 
also 8 inches in diameter, and has a capacity of 90 gpm. The well is served by a 
7~ hp submersible pump that delivers the flow from a depth of 190 feet. 

In combination, the two wells are capable of producing a sustained flow of 
approximately 180 gpm. This dependability is attributable primarily to the close 
proximity of the community wells to the Truckee River which recharges the 
ground water aquifer. 

The wells supply the two 100,000 gallon steel above ground reservoirs that pro
vide water storage for the Nixon community. The tanks are situated at the west 
edge of town, as shown in Figure 3-1 (Appendix B). 

The Nixon water distribution system services primarily what would be considered 
the central core of the town, but also has feeder lines to outlying areas. One 
feeder main runs from the western edge of Nixon randomly northwest and 
provides service to a number of scattered residences prior to terminating at the 
Pyramid Lake Indian Reservation Trible Bluff fish ladder. This facility is located 
approximately 3 miles northwest from Nixon. The main line is comprised of 3 
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and 4 inch AC water pipe, and was installed around 1975. There is little 
documentation as to the installation or current condition of this line or any other 
portion of the system in the three communities on the Reservation. 

A second 8 inch gravity distribution water main runs for approximately 0.7 miles 
in a southerly direction along State Highway 34 where it splits into two 3 inch 
laterals. One 3 inch PVC lateral runs northwesterly along a rural road for 
approximately 1.2 miles and is capped for future expansion. Th~ other 3 inch, 
0.5 mile PVC lateral services residences to the southwest. Existing homes on the 
west side of the river, for which these two laterals provide water, have 
inadequate water pressure which renders second floor water facilities inopera
tive. Elevations of the water storage tanks and the residences are similar. This 
situation results in inadequate gravity (head) pressure and service to the second 
floor facilities. IHS is currently considering the installation of a booster station 
to increase pressure and to provide adequate service. 

The remaining water distribution main runs to the southeast and is composed of 
approximately 1.4 miles of 4 inch AC and 0.2 miles of 3 inch PVC pipe. In 
several instances, a smaller diameter pipe exists between two larger diameter 
pipes within a common distribution main. This inst<:,-llation was attributed to 
unexpected growth and service demands at the end an existing section of line, 
where the smaller pipe was installed to an existing line in order to serve a new 
home or community. Larger lines were later added at the end of the smaller 
line, when the demand increased because of growth farther out on the distribu
tion main. The smaller diameter pipe then becomes the constrictive segment 
within the distribution system, reducing the capacity that could be accommo
dated within the larger pipe sections. 

The distribution mains were labeled for identification purposes (i.e., A.1, B.1, 
etc.) as shown in Figure 3-1 (Appendix B). Table 3-1 provides a summary 
breakdown of line diameters and lengths. 

Fire flow for Nixon was estimated based on population corrolations provided by 
the National Board of Fire Underwriters recommendations (Merritt, 1976). A 
fire flow of 639 gpm for up to four hours is recommended for a community the 
size of Nixon. 

Tribal records indicate that the community of Nixon has 146 residences. Assum
ing a density of approximately 1 residence per acre, the peak hourly and 
maximum daily demand is 981 and 436 gpm, respectively (Clark, Viessman and 
Hammer, 1977). Evaluating the system under the worst conditions (i.e., fire 
flow, peak hour flow and pumps out) yields a total required flow of 1620 gpm. 
The total well pumping capacity for Nixon is 180 and 35 gpm. 

By assuming that peak hourly flow and fire flow conditions were occurring simul
taneously with both pumps out, drawdown at the storage reservoir would approxi
mate 388,800 gallons. Therefore, for adequate service and four hour fire protec
tion the volume in the two existing storage tanks (assuming each tank is full) 
would be 188,800 gallons less than the calculated requirement. However, since 
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TABLE 3-1 

NIXON AND LITTLE NIXON WATER DISTRIBUTION SYSTEM CRITERIA 

Size Length 

Main (in.) (ft) 

A.1 8 5000 

A.2 6 1400 

B.l 6 300 

B.1 4 32,00 

B.l 3 2800 

B.l 4 52,00 

C.l 4 1800 

D.l 4 2,700 

D.l 3 750 

D.l 4 5000 

D.2 4 1000 

D.3 4 400 

E.1 4 1000 

E.2 4 450 

E.2 6 300 

F.1 4 1800 

G.I 3 750 

H.I 4 2000 

H.2 3 300 

1.1 3 2500 

J .1 3 6400 

K.I 4 4250 

K.2 3 400 
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the probability of both demand conditions occurring simultaneously over a four 
hour period is very unlikely, the available storage is marginally adequate to meet 
existing needs. 

Little Nixon. Approximately 1.7 miles to the southeast of the town of Nixon is 
the community of Little Nixon. Little Nixon is comprised of relatively few 
homes, but does have a community water system. The system utilizes a well and 
hydropneumatic water tank in conjunction with 0.7 miles of 4 inch and 0.08 miles 
of 3 inch PVC pressure water main, as shown in Figure 3-1. 

A steel encased 6-1/8 inch diameter well provides 35 gpm of water from a depth 
of 67 feet. The existing system has a well drawdown of approximately 27 feet 
over a 24 hour period. The static water level is at 22 feet. Cased well depth is 
95 feet. A 3 hp, submersible water pump is utilized to regulate water pressure 
over a 40-60 psi range within the 500 gallon hydropneumatic tank. 

Little Nixon is currently experiencing low water pressure, and at times, water 
shortages. It is apparent that the existing well and hydropneumatic water 
system are incapable of meeting the existing water demand of the Little Nixon 
area during peak demand times. 

Fire flow requirements based for an assumed population of 20 persons at Little 
Nixon is 123 gpm for a four hour period (Merritt, 1976). As noted earlier, Little 
Nixon's total water supply capacity is 35 gpm, and would not be sufficient jf a 
major fire occurred within the community. 

Sutcliffe 

Sutcliffe's initial water source included the four wells shown on Figure 3-2 
(Appendix B). However, at present three of these well are inoperable or 
experiencing problems. Of these, wells Nos. 3 and 4 have had insufficient water 
levels to operate effectively, and well No. 1 was rendered inoperable due to 
sanding problems. 

Well No. Z is used to provide water during periods when groundwater levels are 
adequate. However, according to IHS sources, the well can only be relied upon 
on an intermittent basis. Well No.2 is usually isolated from wells No.3 and 4, 
although an interconnection does exist which could combine the wells into the 
community water system should adequ'ate groundwater become available. 

Well No.2 has a pump capacity of 30 gpm and was drilled to a depth of 365 feet. 
In contrast to wells No. 3 and 4 described above, this well has not experienced 
continual drawdown problems, according to a preliminary hydrogeologic evalua
tion. This is due primarily to its geographic location in the lower more 
productive portion of the drainage basin. While water levels may recover 
somewhat in the upper basin, long term reliable operation of the wells no. 3 and 
4 at their current pumping rates of 150 and 35 gpm, is doubtful. 
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Due to failures of wells No.3 and 4 and the limited capacity available from well 
No.2 during 1980, an emergency situation resulted and water had to be trucked 
into Sutcliffe. The IHS attempted to help this problem by installing a new well 
system designated the Mullens Pass Wells. Two 8 inch diameter wells located 
approximately 3.5 miles southeast of Sutcliffe just off Highway 33 near Mullens 
Pass were drilled to alleviate the problem. However, one of the wells was 
abandoned due to drilling problems. The remaining well was test pumped at 150 
gpm. A 7~ hp 95 gpm submersible pump is used in this well to deliver the 
pressure for the system. Drilling of athird well is currently in progress at the 
same location and will have the same capacity as the existing working well at 
Mullens Pass. 

Water quality at this location is classified as hard and high in sulfates. At higher 
flow rates, some problems associated with pyrites, sand and silt being drawn into 
the water system have also occurred. However, these contaminants appear to 
settle out in the storage tank and do not enter the main distribution system. The 
system supplies water to Sutcliffe via an eight inch distribution line which runs 
along the abandoned railroad spur from Mullens Pass to Sutcliffe. The line 
connects to a 6 inch PVC main at the southern outskirts of town, as shown in 
Figure 3-2 (Appendix B). 

An existing 250,000 gallon above ground steel water tank provides storage for 
the community water system. The tank is 600 feet south and 400 feet west of 
the Pyramid Lake Indian Tribe Enterprises (PUTE) Fish Hatchery and Research 
Center. The tank provides the required storage and elevation needed for water 
distribution within the community. 

The distribution system at Sutcliffe is comprised of 4, 6 and 8 inch diameter 
polyvinylchloride (PVC) water pipe, as shown in Figure 3-2 (Appendix B). Table 
3-2 lists the sizes and lengths of pipe in Sutcliffe's distribution main system. 

TABLE 3-2 

SUTCLIFFE WATER DISTRIBUTION MAIN CAP ACITIES* 

Size Length 
Main (in.) (ft.) 

A.I 6 5800 
B.l 6 2600 
B.1 8 18,480 
C.l 4 1600 
D.l 6 2350 
E.l 6 3100 
F.l 6 425 
G.l 6 1675 
H.l 6 450 
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Fire flow requirements for a population of 185 persons such as Sutcliffe is 
approximately 437 gpm for up to 4 hours (Merritt, 1976). The total volume 
required would be. 105,000 gallons over a 4 hour fire flow period. 

Peak hourly demand for a community of this size(assuming a density of approx
imately 2 dwelling units per acre and a total of 49 dwelling units) is approxi
mately 41 gallons per minute (Clark, Viessman, and Hammer, 1977). Maximum 
daily demand based on the above assumptions is approximately 20 gpm, with the 
average daily domestic use of approximately 18,300 gallons per day or 13 gpm 
(Clark, Viessman, and Hammer, 1977). 

The maximum demand on the system would occur during peak hourly demand and 
fire flow with the pumps out. The demand under these conditions would be 
approximately 477 gpm. Minimum storage required would be 115,000 gallons. 

The water supply system, as discussed earlier, can reliably supply 125 gpm at the 
present time and 220 gpm once the second well at Mullens Pass is operable. 
Therefore, under peak hourly and fire flow conditions the water storage tank 
would decrease by approximately 85,000 gallons under the present system and 
62,000 gallons with the second well also in operati~n. This would require a 
minimum storage volume in the water tank of approximately 85,000 gallons if 
the existing pumps were in operation during the daily peak maximum four hour 
fire flow period. Since the water storage tank is capable of holding 250,000 
gallons, Sutcliffe's water supply "appears to be adequate for present needs 
provided at least 115,000 gallons are available in storage. As the popUlation 
increases, the peak hourly demand and fire flow requirements, also increase. As 
a result, the system should be reevaluated periodically. 

Wadsworth 

As with Nixon, Wadsworth's community water system utilizes two 8 inch dia
meter wells 126 feet in depth. These wells supply the Indian community's water 
requirements. Static water level is at 51 feet in both wells. Each well has a 
capacity of 100 gpm and is presently being renovated to upgrade the Wadsworth 
water system. The wells have submersible 7~ hp pumps with 3 inch diameter 
suction piping. Well no. 1 is located 900 feet south and 3000 feet east of the new 
300,000 gallon water storage tank. Well no. 2 is located 1300 feet south and 
1900 feet east of the new water storage tank. Both wells and the storage tank 
are shown on Figure 3-3 (Appendix B) .. 

A third community well No.3 does exist in Wadsworth. However, analysis of 
water quality samples indicated an arsenic concentration of 0.08 mg/l (Primary 
Drinking Water Standard PL93-523 stipulates 0.05 mg/I), and subsequently the 
well was abandoned as a water source. 

Wadsworth's water distribution system is comprised of 4, 6, 10 and 12 inch PVC 
and AC pipe, as shown in Figure 3-3 (Appendix B) and listed in Table 3-3. 
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TABLE 3-3 

WADSWORTH WATER DISTRIBUTION SYSTEM CRITERIA 

Size Length 

Main (in.) (ft) 

A.l 10 1400 

A.l 12 2150 

A.l 10 750 

A.2 12 850 

B.1 10 500 

B.l 12 650 

B.1 10 1320 

B.1 6 2200 

B.2 6 300 

B.2 4 400 

B.3 6 1600 

C.l 4 1950 

C.2 4 1350 

C.3 4 600 

C.4 4 400 

C.5 4 1000 

D.l 4 2150 

3-10 Page 68 of 304



Peak hourly and maximum daily demand for the Wadsworth community approxi
mates 160 and 75 gpm respectively using a housing density of 1 unit per acre and 
155 residences (Clark, Viessman and Hammer), Fire flow requirements 
approximate 564 gpm, based on a population of 309 persons from Tribal 
population counts (Merritt, 1976). 

Assuming the same conditions as for Nixon and Sutcliffe, the peak system 
requirement during peak hour and fire flow demand over a 4 hour period is 723 
gpm. Minimum storage required would be 174,000 gallons should the pumps also 
be inoperable during peak hourly and fire flow demands. 

A recent Economic Development Administration (EDA) project included the 
construction of a 300,000 gallon steel above ground storage tank with 10 and 12 
inch PVC distribution piping. The new storage tank has been integrated into the 
existing Indian community system. By comparison of storage available and 
demand at worst case conditions, it can be seen that storage is adequate for 
present water needs at Wadsworth. 

EXISTING WASTEWATER FACIT..ITIES 

Individual septic tank and leach field systems provide waste disposal to all 
residences in Nixon, Little Nixon, and Wadsworth. A two cell lagoon system at 
Sutcliffe provides waste disposal to most residents, with the remaining scattered 
homes served by individual septic tank and leach field wastewater disposal 
systems. A minimum lot size of three-fourths of an acre has been imposed upon 
new housing construction by IRS. Lot size in conjunction with acceptable 
percolation rates are the governing factors in determining allowable housing 
densities within the study area. 

Of primary importance to the successful operation of individual septic 
tank/leach field wastewater disposal systems are soil type, groundwater levels 
and soil percolation rates. These parameters determine the applicability of 
individual on-site wastewater disposal systems to a particular geographic area. 
Figures 3-4, 3-5 and 3-6 (Appendix B) show approximate soil boundaries as 
established by the U.S. Dept. of Agriculture Soil Conservation Servke (SCS) and 
compiled by JMM, and the soil suitability for individual septic tank/adsorption 
field wastewater disposal systems. Data shown on Figures 3-4 and 3-5 are taken 
from an SCS preliminary soil survey and are subject to revisions. Data shown on 
Figure 3-6 was taken from the final' soil survey of the Fallon-Fernley Area, 
Nevada. The following sections describes the study area wastewater disposal 
systems in general, and soil conditions pertinent to waste disposal for the three 
communities. 

Nixon and Little Nixon 

As discussed earlier, individual septic tanks and leach field wastewater disposal 
systems are used exclusively in Nixon and Little Nixon. The following discussion 
pertains to both communities due to their close geographic locations. 
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Local sanitation regulations (IHS) stipulate acceptable percolation rates be 
within the range of 1 to 60 minutes per inch. However, restrictions become 
more stringent at the outer ends of the range. A typical range of 10 to 30 
minutes per inch is commonly preferred for soil absorption treatment systems. 

Northern Nixon soils exhibit percolation rates over the entire range of accept
ability. The bench area near the Truckee River has percolation rates in the 20-
35 minute per inch range. Existing systems on the bench have experienced 
occasional problems with high groundwater, flooding and impermeable soils, but 
for the most part perform satisfactorily. Soil percolation rates from a study 
conducted in 1977 for the Indian Housing Project at Nixon show rates varying 
from 2 to 20 minutes per inch, with the average rate of approximately 7.5 
minutes per inch. General soil types for the area include silty and clayey silty 
sand, sand, sandy and clayey silt, silt, and gravel. 

Sutcliffe 

The town of Sutcliffe constructed a two-cell faculative total containment lagoon 
system in 1978 to dispose of wastewater generated within the community. The 
major portion of the centralized community is tied into an 8 inch diameter PVC 
gravity sewage collection system. Eight inch collector sewers run along the two 
major residential streets, as shown on Figure 3-2 (Appendix B). The sewers 
follow a southerly alignment where they combine into an eight inch interceptor 
which transports the raw wastewater to the first cell of the lagoon treatment 
system. 

The bottom of both lagoons are 190 feet square with side slopes of 4: 1. Each cell 
has an operational volume of 952,000 gallons of wastewater. Design criteria 
include: 

• 5 foot maximum operating depth 
• 2 foot minimum operating depth 
e 31. 7 day detention time 
It 3 feet of freeboard 
• Bentonite lined 
4& 29,000 GPD Design Flow 

A 30 x 70 foot seepage pit was also constructed to handle excess raw sewage in 
the event of an overflow. However, raw wastewater rates have not as yet filled 
even the first cell to its design capacity. This is attributed to high evapotrans
piration rates, less than projected raw sewage inflow and leakage. Therefore the 
second cell and seepage pit have not been employed in the process for treatment 
of wastewater from Sutcliffe. 

From these observations, it can be assumed that the present total containment 
lagoon treatment system is more than adequate for present and expected future 
wastewater treatment needs, however the second lagoon may require sealing 
before being placed into service. 
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The remaining scattered residents are served by individual septic tank and leach 
field waste disposal systems. Data obtained from a soil survey for the Indian 
Housing Project implemented in 1977 indicate soil percolation rates in the range 
of Z to 5 minutes per inch. This is considered a fast percolation rate and systems 
in these areas may be subject to increased setback restrictions from surface 
water. Soil samples from this survey indicate that the area is formed of sand, 
gravel and some silt, which accounts for the rapid percolation rates found within 
the area. 

Wadsworth 

As in Nixon and Little Nixon, Wadsworth also relies exclusively on septic tanks 
and leach fields to dispose of wastewater generated within the community. The 
areas situated on the bench near the river within the Indian community of 
Wadsworth have experienced relatively few problems with regard to the oper
ation of these systems. 

The Indian Housing Project survey cited earlier indicated percolation rates in the 
western half of the Indian community of Wadsworth ranging from Z to 10 minutes 
per inch. As noted earlier, these rates are fast and are subject to some restric
tions, primarily in areas of high groundwater tables and nearby surface waters. 
An increase in leachfield surface area and shallower trenches may also be 
required for effective treatment of domestic wastewater. 

The soils within the Indian community of Wadsworth are comprised of sand and 
gravel which accounts for the rapid percolation rates. Several areas have 
experienced contamination of the groundwater supply because of insufficient 
detention time in the soil to effectively treat the wastewater before entering 
the aquifer. 

The banks along the Truckee River are classified as alluvial and conditions are 
adverse for septic tank/leach field installation. High water tables and flooding 
prevent the use of individual septic tank/leach field systems within this area, and 
increase the potential for contamination in surface and groundwater systems. 

POllCE AND FIRE PROTECTION 

Police Protection 

The Pyramid Lake Indian Reservation is under Federal-Tribe jurisdiction. One 
policeman employed by the Bureau of Indian Affairs and a daily patrol by one 
Washoe County policeman consitute the police force. The Tribe has had two 
Game Wardens in past years to collect fishing, boating and camping fees, and to 
enforce tribal hunting and fishing regulations. 

Fire Protection 

Fire protection for the Pyramid Lake Indian Reservation is currently provided by 
an all volunteer force located at Sutcliffe. The Truckee Meadows Fire 
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Department is comprised of 3-4 volunteers. Fire fighting equipment is limited to 
one pumper truck. Total capacity of the pumper truck is 1,000 gpm. Equipment 
from the Reno/Sparks area is available on an emergency basis. 

The Reservation has a fire class rating of 10. Classes range from 1 to 10, Class 
1 representing the best rating; Class 10 with an area severely limited or no 
protection available. 

SCHOOLS 

Educational facilities for the Pyramid Lake Paiute Tribe are provided by public 
schools. A Headstart program was initiated at Nixon by the Department of 
Health, Education and Welfare (HEW). A new elementary school has been 
recently constructed at Wadsworth with an enrollm ent of approximately 140 
Pyramid Lake Indian students. High School and junior high school facilities are 
available at Nixon, and at Reno, approximately 50 miles from the town of Nixon. 

The University of Nevada provides college level instruction at Reno, 50 miles 
away. The Tribe has a program for providing financial assistance to students 
desiring higher education which supplements the Bureau of Indian Affairs 
educational program. 

PARKS AND RECREATION 

The accelerated rate of leisure time and increasing incomes available for 
expenditures for sports and recreation demand expanded private and public 
facilities for these activities. In terms of water quality planning, this concept 
becomes increasingly important when a large degree of the community's income 
depends on clean water; and increased development activities also present 
additional potential for water pollution associated with shoreline development 
and resultant impacts on water and fish resources. This requires comprehensive, 
coordinated lake development policies to effectively implement an overall lake 
management plan. The problem is so widespread that shoreland protection 
programs have been adopted in Maine, Vermont, Michigan, Wisconsin, Minnesota 
and Washington. 

This section focuses on water-based recreation activities on the Reservation, due 
to the traditional/cultural values associated with water resources on the 
Reservation and, the importance of these activities on the local economy. 
Section 208 planning is a water quality/water resource planning program. 
However, the implications of land use and associated development patterns 
become increasingly important when a lake ecosystem is involved. 

Pyramid Lake is the focal point for local recreation opportunities at the Pyramid 
Lake Reservation. The lake is of local and national important, providing 
valuable scenic and recreation resources. In addition to the lake's important 
Lahontan cutthroat and Cui-ui lakesucker endangered fish populations and an 
outstanding sport fishery potential, the undeveloped opportunities for supporting 
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high quality water-based recreation opportunities for a large numbers of users 
from Nevada and California is also considered significant. Other primary 
existing and potential recreation activities associated with the lake include: 
boating, swimming, water skiing, sight-seeing and camping, and other water
based recreation. Approximately 473,800 acres within the 476,700-acre Reser
vation including all of Pyramid Lake and its shoreline are Tribally owned. 

Current facilities at the lake include the Sutcliffe Inn and related services, 
Crosby Resort, and the Tribally-maintained boat ramp at Sutcliffe. This includes 
eating facilities; general picnic, fishing, and camping supplies; trailer facilities; 
and motel rooms. 

Anaho Island and the 170-acre Parcel Warrior Point lakeshore development and 
facilities operated by the Washoe County Parks and Recreation Department also 
provide important recreation and aesthetic/geological research opportunities. 
The park is rented from the Tribe, and includes a boat ramp, parking, chemical 
toilets and a snack bar. 

In 1968, a recreation study was completed for the lake by the Bureau of Outdoor 
Recreation. The study concluded that by the year 2000 recreation activities at 
the lake would probably exceed 2,375,000 visitor days annually. Combined 
visitor admission and use and services expenditures were estimated at over $17 
million over the 32-year period (1968-2000). A subsequent study completed by a 
recreation/economics consultant in 1978 showed that fishing permits for the lake 
increased over 5 times during the period 1960-1977 (2,900 to 18,018). Boating 
and other uses showed similar dramatic projected increases. 

In recent years, the Tribe has been approached regarding the feasibility of 
constructing a new marina and related facilities including camper/recreational 
vehicle parking areas and a hotel/motel restaurant operation on the lake. As 
growth in the immediate Tahoe and Reno/Sparks areas continues, it is also 
obvious that additional pressures to maintain local water quality will also occur. 
Proper management of shoreline development wastewater sources, controls for 
increased runoff, impacts from erosion and sedimentation and dredging and 
filling will become of increasing priority to the tribe, as will the longer-term 
"secondary development impacts" associated with urban development in the 
Reno/Sparks area and related water use requirements. For this reason, special 
attention is focused on maintaining or ,improving water quality conditions in the 
Pyramid Lake and the lower Truckee River in the 208 planning effort. 

The Anaho Island National Wildlife Refuge also supports outstanding combined 
recreational/ecological opportunities. One of the most significant inland popu
lations of white pelicans in North America inbabit the island during portions of 
the year. Opportunities for water-based observation points and interpretive 
programs are considered significant. However, development within this zone and 
the area around Needle Rocks and the Pyramid deserve special protection with 
respect to physical intrusion and water quality protection. Water elevation 
fluctuations will also playa major role in future development proposals for these 
areas. 
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Region-wide policy recommendations which focus on lakeshore development and 
recreation development potential are presented later in this report. These 
policies deal with the concepts of defined community service and impact areas, 
conservation/preservation considerations, and the role of 208 planning in achiev
ing the goals of the Clean Water Act, as described earlier in Chapter 1 of this 
report. The policy approach is later tied into individual "Framework Land 
Use/Water Resource Development Plans" prepared for each of the major 
com munities. These plans are designed to provide a basic foundation from a 
comprehensive natural resource development plan can be molded by the Tribe in 
future planning efforts. 
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CHAPTER 4 

mSTORIC AND PROJECTED POPULATION TRENDS 

In order to plan for the future growth of a community, particularly in relationship to 
water quality and water resource planning and public services and facilities needs, 
it is necessary to carefully review historic trends and make reasonable assumptions 
regarding future development potential. U.S. Environmental Protection Agency 
guidelines for 208 and facilities planning recommend that a 20-year planning period 
be utilized. These projections can then be combined with physical resource 
information related to water resource needs and availability, local soils conditions, 
etc. in order to develop an overall growth policy. 

mSTORlC POPULATIONS 

The population of the reservation is comprised of the three communities of Nixon, 
Wadsworth and Sutcliffe and a few scattered and isolated residences. The major 
growth potential for the reservation exists primarily in these communities and thus 
accurate projections of their future populations is a necessity in evaluating land use 
and community service needs to meet future conditions. 

Historic records of Tribal populations are difficult to obtain. This can and does 
affect the accuracy of projecting the future populations. The majority of the 
available data was obtained from the Western Nevada Agency of the Bureau of 
Indian Affairs located at Stewart, Nevada. These data were confined to the period 
of 1974 to 1981. Supplemental data was also obtained from information supplied by 
the Pyramid Lake Tribe and the Indian Health Service. 

A breakdown of historic community populations for the planning area is shown in 
Table 4-1. The populations in parenthesis were extrapolated from the disaggraga
tion of total population by calculating the percentage distribution obtained from 
1981 population figures. These data were then plotted on Figure 4-1. Each 
community is shown separately to facilitate evaluation of individual communities. 
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TABLE 4-1 

HISTORIC POPULATION DATA FOR PYRAMID LAKE INDIAN RESERVATION 

DATE NIXON WADSWORTH SUTCLIFFE TOTAL 

1974 241 157 70 468 
1975 319 119 32 470 
1976 (257) (183 ) (55) 495 
1977 263 172 76 512 
1978 (320) (228) (68) 616 
1979 (340) (242) (71 ) 653 
1980 (264) (188 ) (55) 507 
1981 378 285 115 778 
1982* 399 309 185 893 

- Extrapolated 
*Total Population 

POPULATION PROJECTIONS 

Population forecasts for rural communities such as Nixon, Wadsworth and Sutcliffe 
are very difficult to make, due primarily to the high sensitivity of smaller popula
tion bases to changes in the local economic condition. This is true particularly when 
the economy is highly dependent upon anyone source of income (i.e., agriculture). 
Another major factor is the availability of subsidized housing, which in the past has 
caused major influxes in population to and from the Reservation. 

Two primary methods were utilized to prepare the population projections shown in 
Figure 4-1. The population projections were made to the year 2000, as accuracy 
diminishes with longer projections, especially considering the limited historic data 
base available for the three primary communities. The method of least squares was 
used first to determine population projections to the year 2000. This method 
produces a straight-line growth rate utilizing historic data and assumes a constant 
growth rate over the planning period. The year 2000 projected popUlations for 
Nixon, Wadsworth and Sutcliffe us~ng this method are 563, 592 and 255, 
respectively. 

The second method used was based on historic and projected growth rates for 
Washoe County obtained from the State of Nevada Division of Economic Affairs. 
The estimated growth rate for the county over the planning period was 
approximately 2.5 percent. Table 4-2 lists historic and projected populations for 
the county. It should be noted that Nevada has one of the highest growth rates in 
the nation, and any area near an established population center (i.e. Reno) is most 
likely to feel this growth and population increase pattern. Tribal policy on entrance 
of non-Indians to the reservation fluctuates; but it is foreseeable that with some 
form of restriction the Tribe could permit a limited influx of non-Indians to occur 
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in the future. Projected populations for Nixon, Wadsworth and Sutcliffe using this 
projection method are 602, 465 and 200, respectively. These population projections 
deviate by 2%, 23% and 6% respectively. With the exception of Wadsworth, and the 
effect of the large 1981-82 increase that occurred in Sutcliffe as a result of new 
HUD housing units, the two methods yeild results that are very similar and 
acceptable for the purposes of this study. Wadsworth projections are affected by 
the non-Indian community and its close proximity to the Interstate and Pyramid 
Lake. Thus, it is highly possible that projections would vary from actual population 
figures at the year 2000 by as much as 23%. 

TABLE 4-2 

mSTORlC AND PROJECTED POPULATION FOR WASHOE COUNTY* 

ANNUAL 
YEAR POPULATION % INCREASE 

1970 121,000 
1975 145,000 3.7 
1980 193,000 5.9 
1981 200,000 3.6 
1985 223,000 2.8 
1990 255,000 2.7 
1995 287,000 2.4 
2000 318,000 2.1 

In conclusion, while it is recognized that a number of variables including future 
economic conditions and land decisions will have major effects on the Reservation's 
population growth, the projected popUlation figures are at best, indicative of 
possible future trends given the limited historic data available. The projections are 
recommended for use in planning future wastewater facilities including trunk and 
interceptor sewer lines and new or improved treatment facilities. They are based 
on the following major assumptions: 

~ Physical limitations, primarily water supply and soils restrictions for 
individual waste disposal systems within the designated service areas 
(see Chapter 7) will limit growth in the Reservation. 

Tribal policy on entrance of non-Indians to the Reservation will also 
have major impacts on popUlation growth and local development trends. 

Future policies by the Tribe related to large-scale commercial 
lakeshore development (Pyramid Lake) will probably continue to be 
somewhat conservative with respect to promoting major development. 

The Reservation's population growth rate will continue to follow a trend 
similar to that experienced during the most recent 10-year period (with 
the most likely exception of Wadsworth), 
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Agriculture and recreation will continue to provide the major portion of 
the local economy (i.e., a major mining boom is not likely). 
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CHAPTERS 

LOCAL ECONOMY AND PROJECTED ECONOMIC TRENDS 

LOCAL ECONOMY 

The economic base of the Pyramid Lake Reservation is primarily associated with 
land and water resources. Employment of the Pyramid Lake Paiute Tribal labor 
force covers a wide range of occupations. Recreation, agriculture and fisheries are 
the three dominant forces in the local economy. 

The skilled personnel include heavy equipment operators, carpenters, electricians, 
mechanics, brick layers, registered and practical nurses, hair stylists, secretaries, 
and bookkeepers. Principal employers in the area are the Nevada Cement Plant, 
Pyramid Lake Indian Tribal Enterprises, and various programs obtained by or 
through the Pyramid Lake Paiute Tribe. Major employment categories include 
government, agriculture, wholesale and retail trade and services. 

Family incomes of resident Indians are low. In 1973, over half of the Indian families 
had an annual income of less than $5,000. By contrast, less than 10 percent had an 
annual average family income exceeding $10,000. 

In comparison to County, State, and national unemployment statistics the 
unemployment at Pyramid Lake is a problem. Following is a comparison of Tribal, 
County and State population statistics. 

1976 POPULATION STATISTICS 

Population 

Labor Force 
Participation Rate 

Female Heads of 
Household 

1976 Unemployment Rate 

Average Years of 
Education for people 25 
and Over 

State of Nevada 
Pyramid Lake Washoe County A vg. of Counties 

610 162,097 628,454 

79% 65.4% 63.4% 

25 3,615 13,410 

45% 6.4% 7.06% 

8.6 12.5 12.1 

While the 1976 unemployment rate approacheS. 45 percent; based on those actively 
seeking work, the rate was actually closer to 17 percent. 
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Factors Contributing to Lack of Economic Growth and Employment Opportunities: 

Rate of natural population increase. Census figures and IHS authorities indicate 
the Tribal population growth has ranged from 1.5 to 2.7 percent, annually, over the 
last 10 years. This comparatively rapid rate of growth has resulted in heavy 
pressure upon the Reservation resources. 

High percentage of small uneconomical farm and ranch units. There are approxi
mately 1,000 acres that are divided into 68 tracts and operated by 57 assignees. 
These assignments are subject to assessment by the B.I.A. for irrigation operation 
and maintenance charges. This existence of small, uneconomic farm units has 
lowered the productive capacity of the agricultural resources base, and has been 
the basic factor behind the underemployment of a large number of farm and ranch 
operators and their families. 

Relatively small amount of non-agricultural industry in the area. As a result of this 
condition there are limited opportunities for semi-skilled and skilled labor in this 
area, and little chance for the unskilled to learn a trade. Lack of acceptance by 
employers has always been a limiting factor in finding jobs. Also, there are limited 
opportunities for Indians to develop their latent skills and create a basis for higher 
earning. 

Lake region not fully developed.. Pyramid Lake has excellent prospects of contri
buting to the Reservation's economic growth, provided the Indian people can 
capitalize upon its major attraction for tourists and recreation. Conflicts between 
development and conservation factions have slowed the realization of the lake's 
economic potential. 

Lack of balance in enterprises.. In the past, some development efforts have 
concentrated on agriculture and primarily the raising of beef cattle. Small 
scattered uneconomic ranch units, an inadequate irrigation system, farmland soil 
erosion and lack of training have caused marginal and unprofitable operations. 
These factors have caused many family heads to seek other employment, and in 
some cases to move into urban areas. 

ECONOMIC FORECASTS 

The Pyramid Lake Reservation Area holds practical possibilities for socioeconmic 
growth. Of major concern is the utilization of land/water resources in conjunction 
with human needs. Potentials lie chiefly in new light industry, new small business 
activities, and through growth and expansion of existing agricultural and 
commercial recreational resources. To achieve a reliable economic base, training 
or retraining of the unemployed and underemployed is essential. 

Several areas exist where economic growth could occur on the reservation. The 
following sections yield a brief description of several areas that could be developed 
in order to provide the Tribe with a wider economic base: 
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Mining 

The U.S. Geological Survey has made some general investigations of the resource 
potential of the Pyramid Lake Reservation. Com modities of principal interest on 
the Reservation are copper, molybdenum, silver, gold and tungsten. Although this 
agency affirms that none of the lands appear valuable for gas and oil, other mineral 
potential may exist. The Geological Survey reports that there is a substantial 
deposit of fullers earth bleaching clay within the Reservation. Marl or bog lime 
deposits are also reported. Native arsenic (in considerable quantity) occurs at a 
claim a few miles south of Pyramid Lake. In addition, there is a source of sand and 
gravel near Sand Pass in the northwestern portion of the area, and a large 
commercial lime deposit suitable for the manufacture of cement exists. Energy 
resources include hot springs at the north end of the lake near the Needles where 
fairly extensive drilling and testing has been conducted, and limited potential in the 
Anaho Islands area. 

Pyramid Lake 

The development potential of recreational enterprises, tourism, and related activ
ities on the Pyramid Lake Reservation are considered relatively unlimited. The 
Area offers a year-round vacation climate with excellent fishing and a variety of 
water sports. Recently the Tribe has been considering development of new marina 
and camping facilities, as well as sponsoring professional hydroplane races. Several 
companies and investment groups have explored the potential for hotel/motel 
resort development along the west edge of the lake. 

Farm Land 

The Tribe has first priority water righ ts for 3,217.6 acres of bottomlands along the 
Truckee River, and 2,745 acres of benchlands at Dodge Flat under Federal Court 
decree. Approximately 1,000 acres of existing irrigated farm land are assigned in 
68 small tracts, ranging in size from 1.4 to 30 acres, and extending from Wadsworth 
to Pyramid Lake. The lands are used mainly to produce forage crops as winter feed 
for cattle, cash crops of alfalfa, small grain, and gardens for home use. Many 
families using these lands look mainly to off-Reservation seasonal employment as a 
principal means for their living and retain these holdings as a place to return when 
unemployed. 

Range Land 

The Tribe owns 340,000 acres of open range land adjoining Pyramid Lake (Bureau of 
Indian Affairs, 1976). The forage vegetation consists mainly of salt brush, annual 
forbs and grasses, and white sage. The non-Indian grazing use is mainly during the 
winter months on the northern area which has strong stands of white sage. The 
livestock industry on the Reservation, as in most of northern Nevada, is a year-long 
operation, whereas safe range use is limited to about seven months per year. 

The range under present conditions will carry approximately 2,600 head for a seven
month period. Further increase in carrying capacity is limited by low rainfall in the 
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Area. It is estimated that the range could handle 3,800 head of cattle with 
additional improvements to ensure a sound livestock management plan. 

Fishery Potential 

In 1950, the Tribe, working jointly with State and Federal agencies, initiated a 
program to improve the fishery of Pyramid Lake. The results of studies to date 
indicate that fishing can be increased by continued stocking from hatchery supplies, 
and by maintaing the fishway from the Lake to upstream areas in order to permit 
natural spawning and propagation. 

The potential of the fishery resource was recognized by Congress in 1956 in the 
Washoe Project Act (70 Stat. 775) which states, in part: "Facilities shall be 
provided for the development of the fish and wildlife resources of the project area, 
including facilities to permit increased minimum water releases from Lake Tahoe 
and restoration of the Pyramid Lake fishery. The cost of such facilities, including 
operation and maintenance, shall be nonreimbursable." 

The lake itself has been the focal point of many new ideas for potential develop
ment as a recreational resource. However, limited Tribal funds have precluded any 
major development or extensive commercialization to date. 

Industrial and Commercial Sites 

The three communities of Wadsworth, Nixon, and Sutcliffe offer good opportunity 
for light industry. Wadsworth has well developed railroad facilities, and all three 
communities have paved roads as well as acreage for expansion. Surplus electrical 
power is currently lacking for significant industrial expansion, although Sierra 
Pacific Power Company has a heavy-duty line near Wadsworth and Nixon. 
Expansion of domestic water and sewage facilities would be essential at either 
location. 

Although manufacturing activities are non-existent in the area, this potential 
should be considered in assessing the local growth possibilities. There are a number 
of strong factors favoring the development of clean, light industries: 

;I The region is stategically located with railheads and a transcontinental 
highway. 

Nevada law offers important tax concessions and inducements, such as 
the Free Port law. The Free Port law permits any merchandise or 
property consigned to a warehouse within Nevada from without the 
State to remain in storage indefinitely without being subject to an 
inventory tax if the goods are destined for reshipment out of state. The 
Free Port law, now a part of the State Constitution, permits goods to 
enjoy this tax-free status if they are to be assembled, processed, 
disassembled, worked on, relabeled or repackaged while in Nevada. 
Coupled with Reno's location as a western market center, the Free Port 
law offers distinct advantages to eastern and midwestern manufac-
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turers who market their products in the fast-growing West. It is also of 
advantage to western packers for shipments to eastern markets. 

Other advantages afforded by Nevada law are the absence of personal 
income, inheritance, estate and gift taxes. 

The area has a labor supply (the Reno area and the Pyramid Lake 
Reservation) considered adequate to meet the needs of moderate-size 
operations of the type likely to be established in the future. 

The area has many recreational advantages within the Reno
Lake Tahoe-Virginia City "Magic Silver Circle" which adds to its at
tractiveness as an area in which to live and work. 

The Pyramid Lake Paiute Tribe has developed a commercial/industrial park 
approximately one mile north of Wadsworth. The area is served by rail (a Southern 
Pacific Rail Park is planned), with a terminal a Reno. The site is two miles from 
interchange Interstate 80 (U.S. 40), and bisected by Highway 24. Electric, gas, 
water and telephone utilities are available. The local labor force includes 
approximately 309, with l39 unemployed or underemployed. No taxes are levied 
against Indian-owned real property; and no leasehold or inventory taxes would be 
imposed on the site (Nevada Freeport Law). All community facilities including 
banking, schools, post office and emergency and medical services are all available 
at Wadsworth, Fernley (3 miles), or Fallon (27 miles). 

In 1978, a study designed to evaluate the feasibility of developing a new marina 
facility at Pyramid Lake was also completed for the Sutcliffe area. The study 
showed that the number of fishing permits had increased over 5 times between 1960 
and 1977, and projected that fishing and boating permits would exceed 20,000 and 
7,000, respectively, by as early as 1980. Gross revenues from these operations was 
estimated at over $200,000 annually. Specific water quality/lakeshore manage
ment policies for the Sutcliffe study area are presented later in Chapter 7 of this 
plan. Particular emphasis in this report is focused on water supply requirements for 
new development, and related wastewater treatment needs. 

The Framework 208 Land Use and Water Resource Development Plan for the 
communities of Wadsworth, Nixon and Sutcliffe includes commercial/industrial 
development goals related to water use, and water quality protection. These goals 
and policies are related to encouraging diversified "clean" industrial growth in the 
study area which does not place heavy demands on local water and wastewater 
facilities. Likewise, these policies also direct that industrial development sites 
inside the defined primary community service area be designated by the Tribe; and 
these sites be located in areas which can be cost-effectively served by future 
central sewerage and water systems. 
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CHAPTER 6 

FUTURE CONSIDERATIONS IN WASTEWATER 
AND WATER AND OTHER COMMUNITY PLANNING 

INTRODUCTION TO COMMUNITY SERVICES PLANNING CONCEPT 

The amount of available residential and commercial/industrial lands in the Pyramid 
Lake 208 study area, and more importantly the three primary communities of 
Sutcliffe, Nixon/Little Nixon and Wadsworth, directly effects local wastewater 
management planning priorities and needs. Conversely, the construction of new 
sewage treatment facilities and/or water supply systems can have major effects on 
local land use development patterns and public service investments and available 
water resources, representing real costs (both environmental and economic) to the 
corn munities. 

The approach selected by JMM in completing the Pyramid Lake 208 Framework 
Land Use and Water Resource Development Plan emphasizes the existence of 
physical resource constraints (geological, soils, water resources, natural hazards), 
and the ability of the respective com munities and Tribal government to provide 
necessary public services and facilities at reasonable costs to existing and 
projected populations. The plan includes policies dealing with land development; 
water use and wastewater treatment; preservation and conservation; and future 
planning and implementation needs. The overall goal of the plan is to maintain 
and/or improve local water quality conditions. 

Most importantly, a natural resource protection and total public services and 
facilities concept is promoted in the basic policy directive presented in the plan. 
The basic approach is that new development should be directed into areas capable 
of handling growth with minimum impacts to the natural resource base (partkularly 
water quality and water supply); rather than responding to the associated impacts 
after the fact. By encouraging this type of development, costs for providing other 
services such as schools, fire and policy protection and transportation can be 
reduced or phased with the developer paying his "fair share" for new service 
extensions. 

By analyzing existing public services, f~cilities and utilities in the respective study 
area, the potential long-term impacts of new development on the resource and 
service bases can be identified, and hopefully mitigated. The sections that follow 
review existing and identify futUre facilities/services needs. Chapter 7 presents a 
specific land and water quality and resources management program for meebng the 
Clean Water Act goals of "fishable and swimmable waters" in the Reservation. 

FUTURE W ASTEW A TER 

As discussed in Chapter 3, all residents in the Nixon, Little Nixon and Wadsworth 
reservation communities as well as several scattered residents in the Sutcliffe area 
depend upon individual on-site wastewater disposal systems. The majority of 
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residents in Sutcliffe are serviced by a lagoon wastewater disposal system. Future 
wastewater requirements for individual communities are discussed in the following 
sections. 

Field Conditions Affecting Systems 

Nixon/Little Nixon. Individual on-site wastewater disposal systems are used 
exclusively in this area. The systems are comprised primarily of septic tank soil 
adsorption systems. 

As shown in Figure 3-4 (Appendix B), the soil for the Nixon/Little Nixon area is 
comprised of two major suitability types. The restriction for septic tank operation 
in bottom land along the river is classified as severe because of a high water table, 
occasional flooding and poor filtration. However, suitable soil is located in the 
majority of the residential area of Nixon and near Little Nixon, and is generally 
classified as having moderate to slight limitations for soil absorption systems. 

Wadsworth.. Wadsworth, like Nixon, depends solely upon individual on-site 
wastewater disposal and treatment. The soil suitability for areas where growth is 
presently occurring is classified as slight to moderate, as shown in Figure 3-6 
(Appendix B). These classifications are applicable to individual or community on
site systems. 

Sutcliffe. Sutcliffe disposes of its wastewater through a collection and total 
containment evaporative lagoon system. As discussed in Chapter 3, the wastewater 
generated is currently well below the design capacity of the lagoons. 

The remaining few scattered residences use individual on-site sewage disposal 
systems. Figure 3-5 (Appendix B) shows that soil conditions inhibit subsurface 
disposal and thus new residences are compelled to hook up to the existing lagoon 
system. 

Design Criteria 

Individual septic tank/leachfield disposal systems are regulated by the IHS and are 
sized according to soil percolation rates. The range accepted by IHS is between 1 
and 60 minutes per inch. The Nixon and Wadsworth areas exhibit percolation rates 
within this range. Past performance of existing individual systems indicate that 
relatively few problems have occurred.' The design criteria for the faculaiive total 
containment lagoon at Sutcliffe is presented in Chapter 3. 

Wastewater Flows 

No wastewater flow data is available for the Nixon/Little Nixon, Sutcliffe and 
Wadsworth areas. However, typical flow values exist for average daily wastewater 
generation. These flows range from 75 gallons per capita per day (gpd) to 150 gpd. 
A typical value of 75-90 gpd is a reasonable estimate of the flows generated in these 
areas. These flows are based on historic water shortages and arid conditions 
experienced in the area. 
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Projected Wastewater Flows 

Wbile the use of alternatives involving conservation and reuse of wastewater and 
water flows are not discussed in this report, the concept is addressed later in the 
final Pyramid Lake 208 Plan. This aspect of water quality management planning 
includes both the use of treated reclaimed water and associated benefits related to 
conservation of fuel and energy, and the availability of treated wastewater for 
alternative uses. The remainder of this chapter is devoted to a discussion of 
existing system capacities and estimated requirements based on anticipated 
population increases and associated needs. 

The projected year 2000 population for each community is shown in Figure 4-l. 
Table 6-1 lists the year 2000 average projected wastewater flows from each 
community based on an average daily per capita use of 75 gallons. 

TABLE 6-1 

PROJECTED WASTEWATER FLOWS FOR THE 
PYRAMID LAKE RESERVATION 

Community 

Nixon/Little Nixon 
Sutcliffe 
Wadsworth 

Present 
Population 

(1982) 

399 
183 
309 

Projected 
Maximum 
Population 
(Year 2000) 

602 
255 
592 

Year 2000 Average 
Daily Wastewater 

Flow (gallons) 

45,150 
19,125 
44,400 

Assuming a density of 4 persons per household, the communities of Nixon and 
Wadsworth could increase by approximately 55 and 80 new dwelling units, 
respectively. Using IRS minimum lot requirements of 3/4 acre per lot, 
approximately 45 and 60 additional acres, respectively, would be developed. Both 
communities have ample acreage with adequate percolation rates to support this 
level of new development near existing residential developments. 

Sutcliffe has a lagoon wastewater d,esign flow of 29,000 gpd. At present, 
approximately 9000 gpd of wastewater is being generated. This leaves more than 
adequate capacity to handle the projected year 2000 wastewater flow of 14,500 
gpd. 

Industrial/ commercial flows are virtually unpredictable, given the changing 
development policies of the Tribe and current economic conditions. Only minor 
commercial/industrial development is expected over the next few years. Section 
208 planning guidelines require periodic reassessments and updates of both 
municipal and industrial treatment needs. It is recommended that in the event a 
major development of any type occurs, the existing wastewater and/or water 
system of the area in question be re-evaluated and, if necessary, upgraded to meet 
future demands. 
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Alternative Wastewater Systems 

Several methods of wastewater disposal are available with today's technology. 
However, due to economics of scale, only a few of these methods are feasible in the 
Nixon/Little Nixon and Wadsworth areas to effectively treat and dispose of 
wastewater. 

The economically viable methods include variations of individual on-site and 
community wastewater disposal systems. Individual disposal systems are utilized 
heavily in these areas, and appear to function satisfactorily. One alternative would 
be to combine a cluster of homes, such as a subdivision, on one leachfield and/or 
septic tank system by utilizing a central collection system. This method of disposal 
could be managed by the coalition of residents or the proposed PUMA, and thus 
potentially result in improved operation and maintenance and a reduction in the 
potential for ground water contamination from failing individual leachfield 
systems. 

Numerous other alternatives involving collection and treatment system options 
{small diameter gravity sewers and disposal methods ranging from mounded 
disposal beds to evapotranspiration beds have also been used with success in areas 
of the country. These systems, however, generally require more attention by the 
user than the septic tank, and are usually more costly and therefore not discussed in 
detail in this report. 

FUTURE WATER RESOURCE REQUIREMENTS 

A detailed analysis of the present water supply system in each community is 
presented earlier in Chapter 3. All of the communities depend upon ground water as 
a domestic water supply source. 

Field Conditions Affecting Water Resource Development 

On a Reservation-wide basis, reliable ground water availability is relatively 
unknown due to a lack of data. It is generally anticipated that ground water 
resources of an unknown quantity can be found in most alluvial deposits on the 
Reservation. Ground water availability is fairly well documented for the three 
major communities on the Reservation. In general, the areas around Nixon and 
Wadsworth have excellent ground water availability; however, the Sutcliffe area is 
experiencing significant declines in gro~d water levels as discussed earlier in this 
report. 

Nixon.. Existing data on the Nixon area indicates that little or no 
water supply problems are anticipated in the immediate future, based on the 
projected popUlation increases presented in Chapter 4. Water levels in most wells 
appear to be relatively stable from year to year. This is due to adequate ground 
~ater recharge combined with the insignificant withdrawals being experienced 
within the Nixon basin. Unless ground water resources are heavily developed in the 
immediate Nixon basin or its recharge and underflow areas, no water supply 
problems are anticipated in the Nixon area. 

6-4 
Page 91 of 304



Sutcliffe. GrouTld water within the Sutcliffe basin has been heavily developed for 
use as the major water supply for domestic, and limited commercial purposes. 
Little increase in water demand is anticipated within the Hardscrabble drainage 
during the 20-year planning period. Existing or projected water uses are not 
expected to significantly alter the ground water regime of the area. However, 
water levels within the area have experienced a significant decline since the early 
1970's. The average decline in the water level within the basin is estimated at 15 
feet per year in the upper basin, with only slight declines in the lower basin. The 
large water level declines in the upper basin are the result of several factors, 
including (1) local geology and discontinuous aquifer zones, (2) heavy localized 
pumping, (3) subsurface underflow moving towards Pyramid Lake, and (4) declining 
lake levels causing increased ground water gradients. If a major development or 
significant population increase were to occur within the Sutcliffe basin, the 
situations would be further exaggerated and potentially result in further lowering 
of the water level and possible "drying up" of existing wells within the basin. 

Wadsworth.. The potential for developing increased quantities of ground water in 
the Wadsworth basin is good. As Table 6-2 indicates, one to two large wells have 
been drilled in the area. Depths of these large wells are 400 feet or greater, and the 
wells generally penetrate numerous sand and gravel lenses. 

TABLE 6-2 

WADSWORTH BASIN WELL INVENTORY 

Owner 

Pyramid Lake Paiute Tribe 
Ceresola Bros. 
Elmira Copeland 
Ralph Copeland 
Phelon Teton 
Univ. Nev. Reno (8-8 Ranch) 
S. Copeland 
C. John 
J. John 
Wadsworth Indian Park 
Atthea Blossum 
Norman Henry 
Billie Guerrero 
T. James 

Well Capacity (gpm) 

200 
5 

60 
40 
100 
100 
35 
35 
20 

1200 
35 
25 
20 
35 

Major development in the Wadsworth basin is highly possible in the future. At 
present, there is no potential plan for additional major farming and only limited 
domestic growth. However, if substantial commercial, agricultural or industrial 
growth were to occur in the area, locating a reliable source of ground water with 
adequate quality may become a limiting factor to future development. 
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Limitations on Available ,",v",t-''''Tn 

As was discussed earlier in Chapter 3, the primary limitations in all of the 
communities studied were restrictive pipe segments within the water distribution 
system. These problems are not incurable; however, the cost of system 
improvements may be prohibitive until a larger demand warrants replacing the 
restrictive pipe segments. 

Commercial and light industrial development for the areas are limited by the 
amount and quality of water available for process work. Only industries that are 
not water intensive should be encouraged to locate in these communities. 

Estimated Water Requirements 

Domestic Water Needs. Nixon and Wadsworth have excellent ground water 
availability and the projected year 2000 growth increase should have little or no 
effect upon the ground water aquifer. Sutcliffe does have ground water supply 
problems, and will most likely be limited in growth due to this factor as is reflected 
in the previous population projections. 

Economic Development Water Requirements. Future commercial/industrial 
development will require utility, process and/or make-up water for operation. The 
Tribe should be aware of the water requirements of any new industry in order to 
avert shortages in other areas of the com munity. Proper planning is essential for a 
successful water management operation. Specific policies related to water supplies 
and other public service/utilities requirements are presented later in Chapter 7. 

Alterna tives 

Ground Water. Limited alternatives exist for development of ground water within 
the Sutcliffe Basin. New wells adjacent to the lake are possible, provided the 
location and pumping rates do not add to ground water depletion of the area. This 
would require additional exploration and development of wells located in other 
ground water aquifers, thus promulgating increased pumping and distribution 
system costs. 

Nixon and Wadsworth appear to have ample ground water supplies to support the 
level of additional residential and com,mercial development identified in projec
tions developed for this study. 

Surface Water. Surface water quality is questionable for most areas. Domestic use 
would require advanced water treatment. Depending on the type of industry, some 
pretreatment would be needed before use. This treatment is costly and would 
discourage most water intensive industries from establishing in the area. 

Reuse. There are two major methods in which wastewater effluent can be used to 
supplement the natural recharge of groundwater supplies. These methods are 
infiltration-percolation systems and deep well injection. The infiltration-percola
tion system is a commonly used land application system for the treatment of 
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wastewater. The wastewater is applied to the soil surface, percolates through the 
soil matrix and works its way down to the ground water. At heavy application rates, 
nitrogen contamination of the groundwater may become a problem. 

The deep well injection method uses wells to convey the wastewater directly to the 
ground water. Since the major drinking water supply in the Pyramid Lake area is 
taken from ground water, the potential health hazard from contaminated ground 
water eliminates this alternative from further consideration. Direct treatment and 
reuse of wastewater has only limited application due to potential but as yet not 
fully understood health hazards. It is unlikely that this alternative would ever 
become a feasible water supply option for the Reservation. 

COMMUNITY SERVICE REQUIREMENTS FOR FUTURE GROWTH AND 
DEVELOPMENT 

Schools/Education 

Educational facilities within the Reservation are in need of a general "upgrading" if 
they are to meet the needs of the projected population growth. Nixon High School is 
temporarily located in old tribal buildings and would not support the anticipated 
enrollment growth. A "school facility plan" has been adopted by the School Board 
which would allow expanded education programs in Nixon once funding is secured. 
The new facility would also incorproate completion of a museum as part of the high 
school complex. 

Elementary education on the Reservation also suffers the same problems as 
secondary education. Expanded or new facilities would be needed to accommodate 
expected growth. The Natchez Elementary School at Wadsworth is not presently 
experiencing the over-crowding problems the other Reservation schools have seen, 
as shown in the following enrollment figures given in Table 6-3. However, major 
developments now being considered could greatly increase current enrollment 
figures. 

Reservation housing on the other hand has had little student impact on the study 
area's educational facilities to date, but projected population increases in Indian 
population will require the Tribe to consider expanding or building additional 
educational facilities. 

Discussions with school district officials indicate that agreements for student 
transfers could be arranged with the Washoe County School District. The potential 
for constructing new facilities at Nixon or Wadsworth has also been discussed by the 
Tribe. 
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TABLE 6-3 

NATCHEZ SCHOOL ENROLLMENT FIGURES 

Year Total K 1st 2nd 3rd 4th 5th 6th 7th 8th S.E. 

1973 172 12 20 19 24 21 17 30 13 16 
1974 150 7 10 16 19 20 20 13 32 13 
1975 149 11 7 11 20 20 14 22 15 28 
1976 133 11 15 8 9 20 17 18 21 14 
1977 135 14 13 13 4 10 16 19 18 21 7 
1978 151 16 20 18 11 5 13 19 21 20 8 

Capacity: K = 60; 1st - 8th = 196; S.E. = 10; Total = 266 

Fire Protection 

Future development, especially of the magnitude currently being considered by the 
Tribe could severely impact the existing fire protection network. New potential 
development calls for an additional 495 new lots be developed in the near future. 
Development of this magnitude would require considerable expansion of existing 
fire protection facilities, as well as employment of a full-time fire fighting staff 
with more pumper truck capacity. 

Police Protection 

As discussed in Chapter 3, there is a one man police force patrolling the service 
areas. Increased development would also increase the amount of crime expected to 
occur within the communities, and additional manpower would be needed. 
Excluding the major development being considered by the Tribe, and evaluating the 
projections of Indian population expected to occur by the year 2000, it appears only 
1-2 additional policemen are needed. However should the major developments be 
approved and built, the existing police force would be required to increase current 
staffing to meet the projected demand. 

Transportation modes within the Reservation are primarily limited to private 
vehicles. The Reservation roadway system is considered adequate and capable of 
accommodating increased traffic loadings. However, with increased traffic 
loading, there is also an increase in required maintenance and personnel costs. 
Additional roadway taxes may need to be implemented to help offset these 
potential increased maintenance costs. 
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CHAPTER 7 

FRAMEWORK 208 LAND AND WATER RESOURCE 
DEVELOPMENT PLANS 

REVIEW OF FRAMEWORK PLANNING CONCEPT 

As described earlier in this report, the Pyramid Lake Indian Reservation presents 
both a contrasting and sensitive land and water resource base. The concept of a 
"Framework Plan" to be utilized in planning future growth and managing these 
resources was developed by JMM to provide a flexible foundation for analyzing the 
effects of future development proposals; incorporating Tribal needs and priorities 
and capabilities (including funding) into the process following solicitation of the 
proper level of public input and participation in the decision-making process. The 
plans will require periodic revision and update, as apparent priorities shift and 
additional long-term comprehensive planning is completed by the Tribe. This is 
particularly important due to the potential for significant impacts on the resource 
base associated with any large-scale recreation development on Pyramid Lake. 

The It framework" approach is policy-oriented. The policies presented in the plan 
are intended to provide a means for accomplishing specific land and water resource 
management goals and objectives, which are identified for primary categories 
within the planning area boundaries of the 3 major communities (Sutcliffe, Nixon 
and Wadsworth). These categories include: 

~ Land Development 

• Water Use and Wastewater Treatment 

• Preservation/Conservation 

'* Future Planning/Implementation Needs 

The rationale for this division of categories is based on apparent com munity and 
overall Reservation needs and existing water quality/water resource problems. 
Examples of the major differences between these communities for the major policy 
categories are outlined below: 

Land Development - The use of land is perhaps the most basic of all environmental 
issues, and is fundamental to the preservation of stable ecosystems and to 
controlling pollution. Land development at Sutcliffe is severely limited by existing 
water supplies. While the popUlation at Sutcliffe has increased by nearly 65 percent 
since 1974, the current wastewater system is considered more than adequate to 
meet future needs, the ground water system has experienced a significant decline 
since the mid-1970's severely limiting future development potential. In compari
son, the potential for developing increased quantities of ground water in the 
Wadsworth basin is considered good. However, soils conditions in certain areas 
within the current planning area are limited in terms of onsite wastewater disposal 
systems. Land development policies can, and do effect water quality, 
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Water Use and Wastewater Treatment - The availability of adequate water and 
wastewater facilities for the 3 major communities varies, as described earlier in 
Chapter 6. These communities must contend with 3 primary forms of water 
pollution - sanitary sewage, surface runoff, and ground water pollution. These 
forms are individually addressed in the water quality management policies 
presented later in this chapter. Two important themes utilized in the Framework 
Land and Water Resource Development Plans are the concepts of "community 
service areas," and "areas of impact and preservation." These concepts are 
discussed in detail in the Water Use and Wastewater Treatment section, as well as 
the Preservation/Conservation section. 

Preservation/Conservation - This category of policies deals with specific Tribal 
priorities related to important traditional and cultural planning prioribes. The 
Truckee River and Pyramid Lake are essentially the "life blood" of the Paiute 
people and the Reservation. Their unique qualities and conditions require that 
special policies aimed at preservation and/or enhancement of these resources. 

Future Planning/Implementation Needs - The 2,08 planning program is designed to 
be a continuing planning process, with implementation priorities and regular 
performance review requirements. For that reason, these aspects of the Pyramid 
Lake 2,08 Water Quality Management Plan are also addressed under a separate 
section. The success of the Pyramid Lake Paiute Tribe's 2,08 Plan, in the eyes of 
EPA, will essentially be judged on implementation achievements. Goals and policy 
directives designed to facilitate implementation are therefore included in this 
discussion. 

Perhaps the most important aspect of the policy plans presented in this chapter is 
the priority for implementation. The 2,08 planning program, under which these 
plans were devleoped, is based on a "hard output" philosophy - that is, outputs must 
provide for improved water quality protection dJ.ld must be publicly acceptable to 
ensure implementation. And while the program was initially designed as an 
"ongoing planning process," recent program priority changes at the EPA Head

(Washington, D.C.) level indicate that in all probability, no additional 
mentation monies will be available to assist local agencies charged with 

adoption and implementation requirements CLld responsibilities to essentially "see 
the initial pliLTlning efforts on through to the fruition of tangible ordinances and 
regulations. n This apparent change in program implementation assistance further 

out the need for developing reasonable water pollution control strategies 
wh:ich can be further tailored to meet local needs as local implementation funding 
becomes available. 

Accordingly, the plans focus on a set of performance standards which are presented 
in the form of water quality management goals for the -4 ary categories, rather 
than 3J1d/or standards which cannot be realistically imposed 
or enforced under existing polibcal CLld financial constraints. A future "implemen
tation phase" aimed at integrating these policies with the Tribe's overall water 
rights and water resource plaI1J1ing program should be given number one priority 

to the "ongoing planning" concept outlined in 208 guidelines and 
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AD'fIrflNISTERABn;ITY AND ENFORCEABn;ITY 

Task ill, "Management Agency Evaluation for the Pyramid Lake 208 Water Quality 
Planning Program" provides a more detailed discussion of the institutional/admini
strative aspects of the overall program proposed by JMM for adoption by the 
Pyramid Lake Paiute Tribe. The overriding emphasis of the program presented in 
this chapter is one of Tribal sovereignty and the Tribe's capacity to function as a 
208 management agency. Further, the plans stress the concept that local 
governments can best manage and regulate local water quality problems. 
Therefore, in considering adoption and implementation of the plans, the Tribe 
should give special attention to the potential for incorporating the themes and 
policy directives presented within the scope of existing or planned Tribal programs, 
wherever possible. The decision to adopt elements or all of the plans in their 
entirety should consider financial and staffing requirements and capability to 
enact, administer and enforce policy directives. For these reasons, it is 
recommended that this output receive special attention from the Tribal Attorney. 
Overall options related to alternative 208 management agency makeups, funding 
and staffing requirements, and program scheduling are discussed in more detail in 
Task ill of the Pyramid Lake Paiute Tribe 208 Water Quality Management Plan. 

LEGAJ. ISSUES 

The scope of this study, by virtue of timing and funding constraints, does not include 
a detailed evaluation of legal issues related to the implementation of water 
pollution controls by the Pyramid Lake Paiute Tribe. This analysis will be 
completed by the Tribal Attorney. Instead, major legal issues and assumptions 
involved in completing the policy plan are outlined to assist in that evaluation. 
They are: 

• Tribal sovereignty and the Tribe's capacity to function as a 208 planning 
and management agency. 

Tribe's ability and authority to develop, adminlster and enforce water 
quality criteria designed to protect the Reservation's water resources. 

Function of the Pyramid Lake Paiute Tribe 208 Plan in relation to 
ongoiong rights protection and water-rights programs. 

The relationship(s) between'Indian water rights in the State of Nevada, 
relevant treaties and agreements and statutes, and the concept of 
"managing water quality and water resources wHhin the framework of a 
single inter-meshed program" (i.e., the concept of reserved rights and 
sufficient quantity of water for beneficial uses cannot be separated 
from the issue of maintaining adequate quality to support those uses). 

The need for future Tribal water planning efforts to consider all 
beneficial use requirements including: domestk fisheries protection 
and maintenance, water-based recreation, aesthetics, irrigation, and 
industrial/ com m ercial. 

7-3 
Page 99 of 304



• Water quality planning and management authority of the Tribe. 

Other legal issues will also be raised by the plan. These will undoubtedly involve the 
legitimacy of goals and policies and the reasonableness of the means to achieve 
them, the "taking" issue, and others. However, special attention in developing the 
policy plans was directed at suggesting ways in which both the landowner's right to 
some use of his property and the public's right to water quality can be protected. 

INDIVIDUAL VERSUS REGIONAL WATER QUALITY MANAGEMENT POLICY 

Clearly, techniques for controlling water pollution are not likely to be effective 
unless the task of implementing them is entrusted to the appropriate agency(ies) 
and/or insitutions. In the case of the Pyramid Lake Z08 planning program, the 
concept of a basic "umbrella" approach in terms of water quality management 
policies and insitutional framework was selected as the best alternative for 
accomplishing administrative effectiveness, political acceptability, and compre
hensiveness. This approach essentially involves an overall "umbrella" or regional 
set of water quality planning goals and policies, and special support policies aimed 
at specific water quality/land development problems experienced by the individual 
communities of Sutcliffe, Nixon and Wadsworth. 

In preparing the "Framework Water Resource Management Plans," special 
attention was accordingly directed to developing programs which would be 
generally compatible in terms of primary objectives and suggested levels of control 
and administration/enforcement. Where special "limiting conditions" exist, such as 
the current Sutcliffe water supply problems and onsite wastewater disposal 
problems at Wadsworth, management policies developed specifically for those 
problems and/or needs are presented. 

Through this approach, a system of organizations and assignments compatible with 
the overall Tribal governmental structure as well as the individual problems and 
needs of the communities can be developed and refined in the Final 208 Plan. This 
approach also provides for a better balance in program objectives; regulation is 
more financially affordable; and consistent administration and enforcement is 
more readily provided for. 

OVERALL PYRAMID RESERVATION 208 PLANNmG C...QALS AND POLICIES 

The following goals and policy directives are presented as the key elements of the 
overall "umbrella plan," according to the 4 primary categories described earlier in 
this chapter. The format utilized involves a listing of goals, followed by policy 
statements necessary to achieve those goals. In some instances, summary 
justification descriptions are also provided. More community-oriented, site
specific policies are provided later in the section as an element of the individual 
plan. Specific plan maps for the communities overlay the combined utilities/facili
ties mapping, and are presented in the back pocket cover. These policies focus on 
specific needs and implementation priorities for the communities. 
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Reservation-Wide Land Development Goals 

1. It is the goal of the Pyramid Lake Paiute Tribe (PLPT) to strive for the best 
balance and wise use of the Reservation's land resources. 

Z. Orderly and efficient growth occurring at minimum costs to Tribal members 
and the non-Indian public is established as a priority development goal of the 
Tribe; to be accomplished in such a manner so as to maintain or enhance local 
environmental, social and economic amenities and resources of the Reserva
tion. 

3. Direct all new development within the Reservation to the existing developed 
areas, taking into consideration the ability of these communities to provide 
adequate services and utilities. 

4. Apply sound land and other resource development concepts to the entire 
Reservation area, recognizing that the area shares the same land and 
watershed, water, and air resource bases. 

5. Place high priority on the protection of important land corridors adjacent to 
the Truckee River, Pyramid Lake, and other important streams and 
watershed areas. 

6. It is the goal of the Paiute Tribe to preserve the current ranching and 
agricultural economy, while striving to maintain the Tribe's soil and land and 
water resources. 

7. Protect human life and properties by managing new growth and development 
in flood-prone areas. 

8. Promote orderly "clean" industrial and commercial development. 

9. It is the goal of the Paiute Tribe to conserve and maintain important open 
spaces needed to protect an enhance and sustain the Reservation's ground 
water resources. 

10. Preserve the scenic setting of the Pyramid Lake environment by managing 
futUre land devleopment so as not to interfere with important viewpoints and 
scenic vistas. ' 

Reservation-Wide Land Policies 

la. Prime agricultural lands shall be recognized as land in its best use, and 
managed for this purpose. 

1 b. It is the policy of the Paiute Tribe that lakeshore land shall be preserved to 
the maximum degree possible from future high intensity-level development 
activities, except where concise land capability information and Tribal 
priorities can be drawn from to determine that the proposed development is in 
the best interests of the Tribal people. 

7-5 Page 101 of 304



1 c. Special or "sensitive resource" land areas including the Needles Rocks, Anaho 
Island, Truckee River delta, Hardscrabble drainage, and other important 
Tribally designated areas which have cultural, scenic, recreational or 
ecological value shall be protected from conflicting uses through designation 
as open space spaces; including development of special buffer zones or 
overlay zoning districts as necessary. 

Id. Riparian habitat dominant along the lower Truckee floodplain shall be 
protected as wildlife and fisheries habitat, and to stabilize stream banks and 
reduce water temperatures with associated water quality benefits; except 
where such vegetation and habitat constitutes flood impediment. 

Ie. Grazing on the Reservation shall be limited to plant habitat areas which will 
not impair the watershed and effect existing water quality conditions. 

If. Best management practices (BMP's) for grazing which address such problems 
as effects on streambank cover and stabilization, increased erosion and 
sedimentation, and bacterial contamination shall be developed as a priority 
element of the ongoing Pyramid Lake 208 Water Quality Management 
Program. This program should include practices designed to: 

41!1 reduce sediment and improve watershed quality 

• reduce damage from sediment and runoff to downstream areas 

• provide buffer zones which exclude livestock from sensitive 
streambank areas, but provide designated access for watering 

promote natural revegetation by increasing the vigor of desirable 
plants and permitting them to produce seed. 

Ig. It is the policy of the Paiute Tribe that all new residential and commercial/in
dustrial development occurring in the Reservation shall be located within the 
designated "community service areas" of Sutcliffe, Nixon (Little Nixon) and 
Wadsworth; in accordance with the availability of adequate wastewater and 
water facilities. 

If. A "community service area" is defined as that portion of the total community 
planning/impact area currently providing or able to provide wastewater and 
water service during the 20-year 208 planning period. 

Ig. Development of vacant and undeveloped lands within the designated 
com munity service areas shall be encouraged prior to designation of new 
service areas. 

Ih. Land outside community service areas should remain rural in nature except 
where a special project(s) can be developed for the general benefit of the 
PLPT, and the maintenance of environmental quality can be insured. 

Ii. Development served by individual waste disposal systems (septic tanks) shall 
not be permitted to locate within the designated 1 ~O-year floodplain. In order 
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to protect surface and ground water quality, a mandatory 100 foot greenway 
setback (except as otherwise designated by recognized floodplain mapping) is 
also established for all new development in floodplain areas. 

Ij. New development shall be planned, designed, constructed and maintained to 
involve the minimum feasible amounts of land coverage; and minimum 
feasible disturbance of soil by site grading, excavation, and other land 
al tera tions. 

lk. The total amount of land set aside by the individual Framework Plans for 
commercial/industrial development should be reasonably scaled to demon
strated demand and need, using the adopted 208 population projections for the 
20-year planning period as a guide. 

11. It is the policy of the Paiute Tribe that new industries with similar site 
requirements shall be required to locate in designated industrial park areas, 
minimizing costs for providing public services and utilities and improving the 
potential for reducing associated water quality impacts by better providing 
for service by central wastewater systems. 

Reservation-Wide Water Use and Wastewater Treatment Goals 

1. It is the goal of the Paiute Tribe to achieve, wherever possible, the Clean 
Water Act objective of "fishable and swimable" waters in and adjacent to the 
Reservation. 

2. To protect, enhance and conserve the surface water and ground water 
resources of the region for all beneficial public uses. 

3. To preserve and protect the water and water-related areas (aquifer recharge 
zones, streamside and lakeshore zones) of the Reservation to ensure an 
adequate supply of clean water for the residents of the Reservation. 

4. To conserve water and encourage its wise use. 

5. To provide a continuing program for managing domestic wastewater and 
providing efficent treatment at the lowest possible cost. 

6. Protect surface and ground water quality from degradation by wastewater 
discharges from onsite wastewater systems, wastewater treatment plants, 
and nonpoint sources such as grazing and other intensive agricultural uses, 
potential future mineral resource exaction, or sedimentation incidental to 
development. 

7. To direct special attention to protection of the Pyramid Lake shore land area 
from potential wastewater discharges (both point and nonpoint sources). 

8. To develop an integrated water quality/land resources protection program for 
the lakeshore area. 
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Reservation-Wide Water Use and Wastewater Treatment Policies 

la. It is the policy of the Pyramid Lake Paiute Tribe that the 208 Water Quality 
Management Plan and its adopted provisions shall serve as the official Tribal 
policy with respect to water quality protection, water use and conservation, 
and wastewater treatment goals and requirements. 

I b. For the purposes of 208 Plan implementation, the Pyramid Lake Paiute Tribal 
Council shall be considered the designated 208 Management Agency, with the 
responsibility, necessary authority, and administrative and technical 
resources to implement and manage the overall water resources planning and 
development program for the Reservation. 

Ie. Primary immediate-term needs to be addressed by the Tribal Council in the 
initial implementation phase of the 208 Plan will include: 

• Review of 208 planning and implementation responsibilities and 
functions 

Assess short and long-term implementation feasibility and needs, 
including cost and administrative factors 

Finalize a monitoring and enforcement program including respon
sibilities and implementation schedules 

Finalize an ongoing review and updating procedure for the 208 
plan 

Establish and maintain channels of communication with involved 
or affected state and federal agencies. 

Id. As a 208 Planning and Management Agency, the Tribal Council will develop 
priorities for protecting water quality in the lower Truckee River and 
Pyramid Lake. These priorities will be designed to ensure that the water 
quality of these important water resources will meet all existing or potential 
beneficial uses, as defined by the Tribe. 

Ie. Identify 5 and 20-year municipal wastewater system treatment needs for the 
Reservation's 3 major community 'service areas, and submit this information 
to the State and EPA for funding consideration in the 201 Facilities Planning 
Program. 

If. It is the policy of the Paiute Tribe to restrict the use of individual onsite 
wastewater systems outside the defined community services areas to valid 
farm units (allotments) of 20 acres or more. 

Ig. The following BMP criteria and/or siting requirements for installing onsite 
wastewater disposal systems will be imposed as a priority element of the 
Framework 208 Land and Water Resources Development Plans: 
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Soil percolation rates - The EPA Design Manual shall be used to 
determine acceptable soil percolation rates. 

Evaporation/precipitation rates - Any system utilizing an evapor
tion or infiltration/percolation disposal technique shall be tested 
and designed by a licenses sanitarian or engineer. 

Depth to bedrock - The minimum separation between the bottom 
of the onsite disposal system and impermeable strata shall be at 
least 2 to 4 feet. 

Depth to groundwater - The mInImUm separation between the 
bottom of the disposal system and the high groundwater level 
shall be in the 3 to 5 foot range. 

Slopes - Conventional soil absorption systems shall not be 
approved for slopes exceeding 25 percent. 

Setbacks - Minimum setbacks shall be developed for the following 
items: homes, well, water line, surface water, springs, escarp
ments, man-made cuts, drainageways, property lines. Recom
mended setbacks are identified in the EPA Design Manual, and 
should be tailored to Reservation conditions. 

lh. Prohibit future development in areas designated as important aquifer 
recharge areas or sensitive land areas such as those listed under Land 
Development Policy lc, and the Ground Water Evaluation Report prepared by 
JMM under the 208 planning program. 

li. It is the policy of the Paiute Tribe to restrict new development in areas 
presently experiencing water supply problems, except where detailed 
engineering studies can demonstrate the potential for and feasibility of 
developing new adequate supplemental sources (either surface or ground 
water). 

Ij. Establish mandatory minimum setbacks or buffer zones from the Pyramid 
Lake high water mark where construction will be prohibited; except as 
allowed under special provisions of other policies included in this plan. 

lk. Initiate a program for developing more precise land capabilities information 
to be utilized in evaluating development proposals for the defined com munity 
service areas and impact areas, shoreline areas, and areas adjacent to the 
lower Truckee River floodplain. Information on surface use conflicts for the 
lake should also be developed and incorporated into the program, particularly 
as related to protecting the lake from deteriorating water quality, overuse of 
waters, and destruction of scenic values. This information would be utilized 
by the Tribe to develop an integrated "Lakeshore Management/Water Quality 
Protection Plan and Development Ordinance" for Pyramid Lake. 

7-9 Page 105 of 304



11. It is the policy of the Paiute Tribe to exert their full legal rights and 
authorities to assure that the quality of Reservation water does not 
detrimentally affect the Tribe's present or future use of domestic, 
agricultural, fish, wildlife or other beneficial or economic uses. 

Reservation-Wide Preservation/Conservation Goals 

1. To preserve and enhance the existing endangered Cui-ui, Lahontan cutthroat, 
and other important fish species and fisheries which playa vital role in the 
Tribe's cultural heritage and ongoing economic well-being. 

2. To conserve and develop the existing resource base in a wise and prudent 
manner. 

3. To protect the quality of the Reservation's natural resource base for future 
generations. 

4. To protect and maintain those natural areas which have unique natural 
character and/or traditional value to the Tribe. 

Reservation-Wide Preservation/Conservation Policies 

lao Develop specific water quality criteria to protect and enhance the 
Reservation's existing fish resources. 

1 b. Provide adequate treatment of domestic sewage to ensure no increased 
nutrient enrichment will result which could affect the benthic or fish 
communities of the lower Truckee River and Pyramid Lake. 

lc. It is the policy of the Paiute Tribe to require adequate buffers or setbacks 
from the Truckee River and Pyramid Lake shoreline to minimize potential 
water quality impacts associated with treatment of domestic wastes and 
storm drainage and runoff. 

ld. Traditional and cultural water uses shall be considered in the Tribe's specific 
water quality criteria; and specific recommendations for refinements 
designed to protect these uses will be developed. 

Reservation-Wide Future Planning and Implementation Priorities 

1. To designate a legal entity as the overall 208 Management Agency charged 
with the responsibility for administering the program in the Reservation, and 
appointing planning regulatory and enforcement agencies or institutions to 
assist in implementing various phases of the project. 

2. To develop a sequence or program for periodic plan update. 
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3. To develop a framework for implementing a program of intergovernmental 
and interagency coordination, which will comprise an important element of 
the ongoing 208 program. 

4. To design comprehensive implementation schedule for the "Pyramid Lake 
Paiute Tribe 208 Water Quality Management Plan." 

Reservation-Wide Future Polides 

1. The Pyramid Lake Paiute Tribal Council will, within the framework of the 
Final 208 Plan, complete the necessary designations, define regulatory 
programs, identify staffing needs and costs and establish an implementation 
schedule and milestones for plan adoption. This program will constitute the 
recognized comprehensive water quality management policy for the Tribe. 

2. It is the policy of the Paiute Tribe that the 208 Plan developed under this 
program will be updated on an annual basis, with special emphasis directed to 
coordinating the update with other ongoing water resource and water rights 
planning and litigation programs. 

3. As a priority element for ongoing 208 and related land and water resource 
planning efforts, the Tribe's will initiate within a 5-year period following 
adoption and approval of the 208 Plan, a Comprehensive Water Resources 
Development Plan. The plan will identify existing water supplies and uses and 
development priorities, including alternatives for development and preser
vation. Key elements will include: munidpal/industrial (residential, hydro 
development, fish hatcheries, etc.), recreation, irrigated agricultural, dry
land farming and grazing, wildlife/fisheries enhancement, instream flows and 
water quality management. 

4. A monitoring element will be designed as a key component of the continuing 
planning process; and will provide information regarding progress made 
toward reaching water quality goals, and changes in designated agendes, 
updates of priorities for the state's construction grants list, and special 
proj ect needs. 

5. A public participating program will also be included m the ongoing 
planning/update program. 

6. Necessary staff support and resources required to implement the plan will be 
provided by the Pyramid Lake Paiute Tribe. This will require investigations 
into funding alternatives including in-Reservation, State and Federal 
programs, and private sources. 

OF KEY ASPECTS FOR JNDIVIDUAL FRAMEWORK PLANS 

Nixon 

The Nixon/Little Nixon 208 Land and Water Resources planning area includes 
ately 1450 total acres of land area (Figure 7-1); and the development 
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potential is severely restricted by the Truckee River and existing constraints for 
individual onsite waste disposal systems. Soils in the major portion of the study 
area are severely limited for onsite waste disposal, exhibit poor filtration, and are 
subject to periodic flooding. 

The Framework Plan developed for the area is similar, in concept to the proposal 
presented later in the section for Wadsworth. Heavy emphasis is placed on the 
"buffering" capabilities of open spaces along the river. The plan map essentially 
creates a sense of enclosure along the river, characterized by the open channel and 
a bordered area of natural environs. The potential would also exist within the Open 
Space/Rural Residential Zone for clustered development served by com munity 
water and wastewater systems. Commerdal and industrial uses would not be 
encouraged along the riverfront, as both present many inherent problems related to 
drainage control and discharge and associated water quality protection. Both of 
these uses have very little (if any) potential for providing "benefits" to the river 
environment. 

The following general planning concepts were utilized in preparing the Nixon/Little 
Nixon Framework 208 Plan. They emphasize: a) the extension of public wastewater 
facilities into existing Floodplain Greenway or Open Space Zones would be 
discouraged; b) preservation of the existing wetlands as significant wildlife/fisher
ies habitat; c) the greenway concept would be promoted through vegetative buffers 
which filter out nonpoint source pollutants such as soil, sediment and chemical 
fertilizers before they reach local water resources; d) the floodplain should also be 
preserved for cultural/heritage values; e) greenways can act as nonstructural 
controls to absorb the impacts of flood waters and reduce danger and resultant 
property damage; and f) "urban" level development should occur in areas where 
adequate central sewer and water facilities are available, and other services such 
as police and fire protection and schools can be adequately planned and provided. 

Within the defined Primary Community Development Area, no attempt has been 
made to establish and/or "pre-zone" areas for future residential, industrial/com
mercial, park and public use, and other uses. General guidelines are available for 
"use types" according to population, available land area, etc. These guidelines, and 
local Tribal priorities and needs should be used to develop an overall Comprehensive 
Plan and Zoning Ordinance which will guide future development and protect the 
Tribe's land and water resources. The Framework 208 Plan will, in the interim, 
serve as a management tool for protecting local water quality; and provide the 
foundation for future Tribal planning 'and implementation programs designed to 
attain "fishable and swimmable waters. n 

• Primary Community Development Area (PCDA) - The Nixon/Little 
Nixon PCDA includes an estimated 390 acres of land. Of this, 
approximately 255 acres are currently undeveloped. Based on the 
popUlation projections prepared for the 208 Framework Plan, it is 
estimated that the population of Nixon will increase to 563 by the year 
2000. This represents an increase of approximately 49 percent, or 2.45 
percent annually. Based on the land area in the Nixon planning area, it 
appears that adequate land is available to serve the projected 
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population needs. Water supply also does not appear to be a limiting 
factor in determining future growth potential. Sufficient ground water 
resources appear to be available in the Nixon basin at depths generally 
between 100 and ZOO feet to support the projected population growth. 

Secondary Community Service Area (SCSA) - This area includes 
approximately ZZO acres of land. The recommended maximum density 
for this area is 1 unit/S acres. The area is served by a 3 inch PVC water 
line capped for future expansion. A water booster station would be 
required if any high density development were proposed for the 
expansion zone. Little Nixon was designated as Open Space/Rural 
Residential Area, due to physical limitations and the capacity of the 
existing water system. No large scale development should be approved 
in this area. It is also recommended that the area not be developed until 
the PCD A is "infilled. tt 

Open Space/Rural Residential Zone - This category includes a major 
portion of the overall Nixon/Little Nixon Z08 planning area. Any 
development proposed for this area would be subject to special review 
in terms of potential impacts on the following resource categories: 
soils; topography-drainage; hydrology; vegetative cover; and fish and 
wildlife habitat. The soils map included in the back pocket cover shows 
major soils limitations for onsite wastewater disposal systems. The 
dominant use in this zone would be resource protection. The maximum 
recommended density is 1 unit/ZO acres. Specific best management 
practices (BMP's) for agricul ture and grazing should also be considered 
for this zone, including restricting livestock access to the Truckee 
River, and controlling water pollution from cropland. Defined cattle 
ttfeedyards" (for the purposes of this plan - over 100 head) would not be a 
permitted use in this zone (a cattle feedlot of 100 head is equal to a 
town of 600 in terms of certain wastes produced; and some feedlots 
have population equivalents as high as 18). 

Floodplain Greenway - The Floodplain Greenway Zone constitutes a 100 
foot minimum setback on both sides of the Truckee River through the 
planning area. The zone is a restricted use zone, which would allow only 
open and recreation uses as appropriate. The zone would be wider 
where existing Federal Emergency Management Agency (FEMA) 
floodplain maps indicate that the 100 foot buffer is not adequate to 
protect public health and safety. 

Area of Impact Zone - For the purposes of the Z08 Framework Plan, it is 
recommended that an area of impact zone be considered for adoption by 
the Paiute Tribes. Within this zone, the goals and policies outlined in 
the plan would apply, as would futUre implementation ordinances. A 
special "area of impact review committee" would be established to 
review all development proposals made within the zone. Special 
attention in reviewing proposals would be directed to potential impacts 
of the development on important surface and ground water reSOurces. 
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Sutcliffe 

The official area of impact designation would ensure that the 
community is informed of pending development applications adjacent 
to the towns. This bcomes particularly important in the areas of 
resource preservation/conservation and the potential for the communi
ties to be faced with the responsibility of providing central water 
and/or wastewater facilities at some date in the future during the 20-
year 208 planning period. 

The Sutcliffe 208 Land and Water Resources planning area is shown on Figure 7-2 (in 
the back pocket). Policy provisions (development guidelines) are also presented on 
the map. The concept primary planning presented in the map is to provide for 
varying degrees of future land and water resource development, emphasizing the 
overall goal of maintaining or improving local water quality at the Pyramid Lake 
Reservation. Key aspects of the plan include: 

III Primary Community Development Area (PCDA) - Urban level develop
ment should occur only in those well-defined areas where local 
government can reasonably afford to provide the complete package of 
necessary public services, facilities, and utilities. The PCDA for 
Sutcliffe is defined as that portion of the planning area within which 
community services (i.e., sewer, central water, police and fire 
protection) are currently being or could reasonably be provided. The 
area, for the purposes of this plan, also should be considered the 20-year 
wastewater facilities service area. Approximately 175 acres of land 
area is included within this designation. Of the total, an estimated 130 
acres are undeveloped and available for development on central 
wastewater facilities. 

Secondary Community Service Area (SCSA) - This category provides for 
future expansion. The SCSA includes an estimated 265 acres of land. 
New growth and development would not be directed into these areas 
until the Primary Development Area is essentially infilled. While 
adequate wastewater capacity is available to provide service to the 
area, water supply limits development potential. Large water level 
declines in the upper basin suggest that the emphasis of any develop
ment plan for Sutcliffe should center on ground water availability. 
FutUre programs to enhance development potential include determining 
safe yields for the basin, and conserving existing natural losses and 
constructing wells to intercept ground water flows to Pyramid Lake. 
Septic tank suitability limitations are severe. The maximum recom
mended density for these areas is 1 unit/5 acres; and any development 
proposed for the areas would be subj ect to special review approval. At 
the proposed density, an additional 53 new housing units could be 
accommodated in this zone. 

Open Space/Rural Residential Zone - This area includes approximately 
395 acres within the overall 208 planning area. The low density (1 

7-14 
Page 110 of 304



Wadsworth 

unit/ZO acres) proposed for the area is intended to assist in maintaining 
maximum aquifer recharge, and also provide a "rural type" lifestyle and 
development potential tied into farm allotments. 

Lakeshore Protection Zone - A 500-foot setback from Pyramid Lake is 
proposed for the shore land area. This "buffer" is recommended to 
reduce development impacts including increased erosion and sedimen
tation and nutrients carried to the lake. The Lakeshore Protection Zone 
would be treated as a sensitive area. Seasonal and permanent homes 
would not be encouraged in these zones. Campsite development would 
only be encouraged only as adequate water supplies and wastewater 
facilities are developed. A special Lakeshore Development Review 
Committee would be established to analyze all development proposals 
in the zone. Special criteria or guidelines would also be developed in 
order to weigh development proposals against. These would include 
specific siting criteria for development types (i.e., residential versus 
commercial), setback requirements from the shoreline, and other 
requirements related to architectural design and environmental/water 
quality impacts. These criteria would be developed during the ongoing 
implementation phase of the Z08 program. 

Greenway Corridor - These natural system areas would be classified for 
limited (water resource) or no development in order to protect soils, 
topography-drainage, hydrology and vegetative cover. The areas 
designated on the Sutcliffe Framework Plan Map are considered 
ecologically fragile, particularly the Hardscrabble Creek drainage. In 
addition to the spring flows (flows estimated at 1 to 2 cfs) and large 
areas of wet ground and saturated conditions, the drainage is also 
considered a base course supply for the down-gradient wells. Special 
attention in reviewing development applications in these areas should 
be directed to resultant environmental impacts. The strongest reason 
for limiting development in these areas is the protection of the water 
resources and quality. Wells in the lower portion of the Hardscrabble 
drainage have declined approximately 15 feet per year since the early 
1970's. 

Area of Impact Zone - This zone will be further addressed in the Final 
208 Plan, and includes provisions for establishing a joint impact review 
committee as a function' of the Pyramid Lake Paiute Tribe's 208 
Management Agency authorities and responsibilities. 

The Wadsworth 208 Land and Water Resources planning area and development plan 
is shown on Figure 7-3 (see the back pocket). The development plan proposed for 
Wadsworth also stresses the concept of a planned community service area. The 
primary purpose of the plan, as outlined, is to maintain high quality fish and wildlife 
habitat and preserve the Truckee River for recreation and other priority beneficial 
uses. In the Wadsworth area, effective water quality protection must also involve 

7-15 
Page 111 of 304



control of the location of industrial and commercial developments. Special 
emphasis is directed to broadening the community's economic base, without placing 
major burdens on the City's ability to provide necessary services, facilities and 
utilities. Therefore, the concept of designating industrial areas within the primary 
community development area which can be readily and cost-effectively served by 
major facility and utili ty lines such as interceptor sewer and water transmission 
lines is a central theme of the plan. While it is recognized that the community does 
not presently provide central sewer service, it is assumed that anticipated growth 
during the 20-year planning period and water quality protection needs will require 
the construction of new central facilities and/or special individual wastewater 
system management needs. Other important elements of the plan include: 

It Primary Com munity Development Area (PCDA) - Similar to Sutcliffe, 
it is also recommended that a primary community development area be 
established for Wadsworth. Within the PCDA, the Southside Residen
tial would be designated as first priority for developing a central (201) 
wastewater facility plan. The area includes an estimated 390 total 
acres of land. Of the total, approximately 310 is currently undeveloped. 
Once a 201 facility plan was developed for the area, the following 
priorities would be placed on sewer service: a) first priority would be 
directed to serving those areas within the PCDA presently experiencing 
wastewater problems; b) other newly developing vacant lands within the 
PCDA (Northside Residential); and c) vacant or undeveloped lands 
within the defined "secondary community development area" (SCDA).· 
Otber ority provisions of the plan include adoption of a policy which 
would prohibit the extension of interceptors (once the facility plan is 
implemented) across large tracts of undeveloped land to serve 
scattered subdivisions or clusters of housing. New development to be 
served by septic tanks would be allowed in outlying (noncontiguous 
areas of the PCDA) only in areas planned to be served by central sewer 
within 5 years; and where groundwater, soils and geologic conditions are 
acceptable. In these situations, the BMP criteria outlined in Reserva
tion-Wide Water Use and W2..stewater Treatment No. 'Nould be 
applied as a minimum in project review. A hookup policy requiring the 
use of central wastewater facilities and abaildonment of individual 
onsite systems as the central system becomes available would also be 
included in the management framework. An Industrial Development 
Zone would also be established in the PCDA, "md diversified "clean 
industry" would be encouraged to locate in the area. All new 
development would be required to include provisions for minimizing and 
controlling storm water runoff onsite to reduce impacts on the adjacent 
Truckee River water quality and enhancement of er re
charge. 

Area - The Wadsworth SCSA ________ -L ____________ L-______________ ~ ____ ~ 

essentially serve as an n 

is recommended for 

130 acres land. The area would 
zone. n A one (1) unit/S acre minimum 

the area. New development in tbis area 
would be served by onsite wastewater .-A..A-.- ____ _ ms. A systematic 
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operation and maintenance (O&M) program would be developed for the 
expansion areas, and applied to all new development on lots of 5 acres or 
smaller and all existing onsite systems on lots of 1 acre or smaller. The 
program would involve improved septic tank system construction 
permit procedures through a Tribally administered process, combined 
with implementation of specific septic tank pumping and reporting 
requirements. An ongoing public information and education program 
tied into assisting the public to understand information on proper 
methods of septic tank drainfield system management and maintenance 
would also be developed. The potential need for development of a 
dryEne sewer policy would also be considered for this area. 

Open Space/Rural Residential Zone - This area would serve to provide 
small-scale farm units within the defined 208 Wadsworth community 
planning area. The minimum recommended density for zone would be 1 
unit/20 acres; emphasizing the rural/residential lifestyle which charac
terizes much of the study area at this time. The Open Space/Rural 
Residential Zone includes approximately 256 acres of land area. 

Floodplain Greenway - A 100 foot minimum setback (except where 
approved FEMA mapping designates otherwise) on each side of the 
Truckee River for all development would be required under the plan. 
The setback would serve to protect important wildlife and fisheries 
habitat, encourage preservation of the natural resource, protect public 
life and property, and maintain or improve local water quality. The 
corridors would also provide improved recreation access and opportuni
ties. No commercial or industrial development would be encouraged to 
develop adjacent to this zone. The zone would essentially essentially 
function as a "water quality protection zone." 

~A..rea of Impact Zone - As was discussed for Sutcliffe, an area of impact 
zone would also be established for Wadsworth. The zone, however, 
becomes more important and will be more difficult to administer, 
considering the current land ownership pattern in the Wadsworth area. 
For this reason, the area of impact review committee would be 
comprised of a "regionally" representative makeup. This would require 
a cooperative effort between the governmental agencies of Lyon, 
Storey, and Washoe Counties and the Pyramid Lake Paiute Tribe. 

SUMMARY OF MANAGEMENT PROPOSAL 

It should be reiterated that to be successful, the 208 Plan developed uIlder this 
program must be an integrated effort. Fixed lake and river resources are 

point and nonpoint pollution sources. The over-riding goals of the 
program must continue to be the protection of present ac,d future water supplies, 

cularly with respect to providing the public with adequate fishing, boating, 
swimming and other water sport activites; and protecting the fisheries 

resource base dJld areas of special scenic beauty. Although no current legislation is 
in place to accomplish these goals, the Framework Plans presented in this section 
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provide the foundation for developing such controls. However, the overall program 
must include both land and water resource development policies and regulations. 

It is our opinion that whenever existing agencies can be used to properly perform a 
management function, they should be so used. We also believe that the provision of 
services at the smallest level of government in most cases provides for improved 
efficiency and representation of the people. Carrying out the responsibilites 
outlined in the Framework Plans should, in our estimation, be the responsibility of 
the Tribal Council. This concept guides the management proposal presented later 
by JMM in Task ill, Management Agency Evaluation. 
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CHAPTER 1 

INTRODUCTION 

PURPOSE AND SCOPE OF STUDY 

This study was prepared as part of the Pyramid Lake Paiute Tribe 208 Water 
Quality Management Plan to provide a review, inventory and analysis of ground
water conditions on the Pyramid Lake Indian Reservation. The purpose of this 
ground-water assessment is to evaluate existing ground-water quality and 
quantity conditions, upon which, an implementable and continuing ground-water 
management program can be based. 

The assessment and description of ground-water conditions was based upon exist
ing available data. Ground water data for the Reservation were assembled from 
federal, state, and tribal agencies. The majority of these data were supplied by 
the Indian Health Service (IHS). The assembled data included water resource 
reports, well driller's reports, and water quality analyses. The data was 
tabulated and reviewed for its sufficiency and suitability. Disagreement was 
observed in much of the existing data regarding well location, ownership, and 
drilling information. The data upon which this report is based is considered 
neither complete nor entirely accurate at the present time. A more detailed 
definition of ground-water conditions on the Reservation would require extensive 
data collection, existing data correlation and field investigation, which is beyond 
the scope of this report. 

The study also included a review and inventory of current State and Federal 
water quality standards; a general description of ground water related geologic 
and hydrologic conditions; a general discussion of alternative ground-water 
sources; and development of an implementable and policy oriented ground water 
management program. 

METHOD OF APPROACH 

The study was approached by initially assembling and summarIzmg the current 
State and Federal water quality standards for various uses. Ground-water and 
subsurface data were then collected, tabulated, reviewed and analyzed from both 
a water quantity and quality standpoin~. The data was also judged according to 
suitability and sufficiency of the existing available data for identifying areas of 
changing ground-water conditions. The Pyramid Lake Indian Reservation was 
then subdivided in three basins which corresponded to the three major 
communities of the Reservation. The hydrologic and hydrogeologic conditions of 
the overall Reservation and the three ground-water basins were then determined 
and described, and problem areas were identified. The need for and elements of 
a ground-water management plan were summarized in general, and basin and 
Reservation specific ground-water management needs, goals, and policies were 
then outlined. 
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The report was prepared such that the ground-water evaluation and description 
of each basin and the entire Reservation could be examined without reading the 
entire report. Each ground-water basin was evaluated on an individual basis; for 
this reason, much of the information is somewhat repetitive from basin to basin. 

AUTHORIZATION 

This Ground Water Evaluation of the Pyramid Lake Tribal Reservation was con
ducted by the firm of James M. Montgomery, Consulting Engineers, Inc.(JMM), 
under the terms of an agreement with the Pyramid Lake Paiute Tribal Council 
dated June 10, 1981. This report is one of five prepared to facilitate 
development of a comprehensive water quality management plan for the Pyramid 
Lake Reservation, pursuant to Section 208 of the Clean Water Act (PL 92-500). 
The preparation of this report was financed in part through a Section 208 
Areawide Waste Treatment Management Planning Grant from the U.S. Environ
mental Protection Agency. 
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CHAPTER 2 

WATER QU ALITY STANDARDS AND CRITERIA 

GENERAL 

The Federal Water Pollution Control Act Amendments of 1972 (PL 92-500), more 
commonly referred to as the Clean Water Act, requires each state to adopt, 
review and update water quality standards for various uses which must be 
acceptable to and approved by the U.S. Environmental Protection Agency (EPA). 
The major emphasis of the Clean Water Act is to provide "swimmable and fish
able" waters throughout the nation. The Nevada Department of Conservation 
and Natural Resources, Division of Environmental Protection (NDOEP) developed 
water quality standards for the State of Nevada which were adopted in 1971. In 
addition, NDOEP has the responsibility of reviewing and revising the standards at 
least once every three years. The standards being discussed in this chapter were 
amended in January, 1979. Implementation and enforcement of these water 
quality standards, development of water quality monitoring programs, and 
management of the drinking water quality is directed by the Nevada Department 
of Human Resources, Division of Health (NDOH). This chapter outlines the State 
of Nevada water quality standards for various uses. 

NEVADA WATER QUALITY STANDARDS 

ORGANIZATION 

The agency responsible for adopting and updating the water quality standards for 
the State of Nevada is the Division of Environmental Protection (NDOEP). The 
standards were adopted on October 19, 1977, and are composed of four sections 
(or articles) and two appendices. Of particular interest for the 208 Water 
Quality Management Plan are Articles 1 and 4. Article 1 contains definitions. 
Article 4, titled "Water Quality Standards," contains water quality criteria 
related to beneficial uses (general definition of required quality for each water 
use), narrative standards applicable to all waters of the State (includes exemp
tions and mixing zone standards), and classification of waters (defines and pro
vides specifications for each of four classes of waters and gives numerical 
standards for selected waters). 

CLASSIFICATION 

Nevada waters are composed of four classes. Definition and discussion of the 
uses allowed for each class of water is presented below. 

o Class A waters - drinking water supply with treatment by disinfection 
only, aquatic life habitat, and recreation (no industrial development 
or intensive agriculture is allowed). 
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o Class B waters - drinking water supply with treatment by disinfection 
and filtration only, agriculture, wildlife propagation, industrial supply 
and recreation. 

o Class C waters - domestic water supply following complete treat
ment, agriculture, wildlife propagation, industrial supply and recre
ation. 

o Class D waters - boating, aquatic life, agriculture and industrial 
supply, except for food processing. 

STANDARDS 

Water quality standards within the State of Nevada are based upon an "anti
degradation" clause. This clause states that the existing water quality must be 
maintained or improved upon, no matter how the water is used. Standards for 
Nevada waters are based on class of water, water use and whether the water 
source is considered a community or private water source. 

A condensed, table-type version of these standards, as developed for the four 
classes of water, can be found in Appendix A. Exceptions to the standards are 
provided for instances when natural conditions are outside established limits and 
for periods of extremely high or low flows. 

The State of Nevada has placed special emphasis on drinking and agricultural 
water uses. A discussion of each of these uses, the applicable standards, and the 
state agency regulating the water use follows. 

Domestic Use and Public Supply Standards 

The use of water by human beings for domestic purposes is generally considered 
to be the primary, highest, or most essential use of water. For this reason, 
water quality standards for domestic and public supplies have received the great
est amount of discussion and development. In addition, the effects of exceeding 
the limits outlined in the Standards have been well studied and are outlined in 
Water Quality Criteria (1963). The following paragraphs describe the develop
ment and requirements of the State of Nevada water quality standards for 
domestic/public use. 

The Safe Drinking Water Act, enacted on December 16, 1974, gave the Adminis
trator of the Environmental Protection Agency (EPA) the power to control the 
quality of the drinking water in public water systems through regulation and 
other means. On October 19, 1977, the State of Nevada adopted the Nevada 
Water Supply Regulations which deals with water quality standards. These 
standards are implemented and enforced by the Nevada Department of Human 
Resources, Division of Health (NDOH). 
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Part 1 of the Water Supply Regulations provides primary and secondary standards 
for all public water sUfplY systems. A public water supply system (or community 
system) is defined as a system for the provision to the public of piped water for 
human consumption, if such system has at least fifteen service connections or 
regularly serves an average of at least twenty-five individuals daily, at least 60 
days out of the year." Private or non-community sources are discussed but not 
required to meet the standards described in Part 1. 

Part 1 of the Water Supply Regulations was amended on December 3, 1980, and 
contains seven articles and an appendix. Important articles for the 208 program 
are Articles 1, 3 and 4. Article 1 contains the definitions which generally follow 
Section 141.2 of the National Interim Primary Drinking Water Regulations as 
defined by EPA. Article 3, titled "Primary Standards", states that all public 
water supply systems must meet the requirements of the National Interim 
Primary Drinking Water Regulations as they exist on August 27, 1980. Article 4, 
titled "Secondary Standards", establishes standards which reasonably insure that 
drinking water is aesthetically adequate. 

Maximum contaminant levels for various chemical constituents are described in 
Part 1 of the Water Supply Regulations. These maximum contaminant levels 
apply to all community surface and/or ground water supply systems. Table 2-1 
lists the chemical substances and the maximum levels as described by both 
NDOH and EPA. In addition, maximum contaminant levels for organic 
constituents, which are generally caused by application of herbicides and pesti
cides and can be found in both surface and ground-water supplies, are described 
in the National Interium Primary Drinking Water Regulations which have been 
adopted by the State of Nevada. These substances and their maximum levels are 
given in Table 2-2. The effects of exceeding the maximum contaminant levels 
for each of these various chemical constituents are described in Water Quality 
Criteria (1963). 

Finally, Part 1 states that all public water supplies utilizing ground water shall 
be tested by June 24, 1979, and repeated at three-year intervals; public water 
supplies utilizing surface water shall be tested by June 24, 1978, and repeated at 
yearly intervals. 

Agricultural Use Standards 

The most critical chemical constituents to be considered when evaluating the 
suitability of water for irrigation uses'includes dissolved solids concentrations, 
the proportion of sodium relative to calcium plus magnesium, and the concentra
tions of constituents which may be toxic to plants such as boron and heavy 
metals. The U.S. Salinity Laboratory Staff (1954) has established four factors to 
evaluate the suitability of water for irrigation uses. A brief discussion of each 
follows: 

(1) Salin] ty Hazard based upon specific conductance values in 
micromhos per centimeter with values of 0-750 considered a low 
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TABLE 2-1 

DRINKING WATER CONSTITUENTS FOR SURFACE 
AND GROUND WATER 

MAXIMUM CONTAMINANT LEVEL (mg/l) 
CONSTITUENT EPA STATE OF NEVADA 

Arsenic (As) 0.05 0.05 
Barium (Ba) 1.0 1.0 
Cadmium (Cd) 0.01 0.01 
Carbon Chloroform 

Extract (CCE) 0.2 
Chloride (CI) 400 
Chromium (Cr) 0.05 0.05 
Color 15 color units 
Copper (Cu) 1.0 
* Fluoride (F) *See Chart *See Chart 
Foaming Agents (MBAS) 0.5 
Hydrogen sulfide (HS04) 0.05 
Iron (Fe) 0.60 
Lead (Pb) 0.05 0.05 
Magnesium (Mg) 150 
Manganese (Mn) 0.10 
Mercury (Hg) 0.002 0.002 
Nitrate (N03) 10 45 
pH 6.5-8.5 
Selenium (Se) 0.01 0.01 
Silver (Ag) 0.05 0.05 
Sulfate (504) 500 
TD5 1000 
Zinc (ZN) 5.0 

*Fluoride 

Annual Average of 
Maximum Daily Air Temperature ( F) 

EPA & Nevada 
Maximum Allowable (mg/l) 

53.7 and below 

53.8 to 58.3 

58.4 to 63.8 

63.9 to 70.6 

70.7 to 79.2 

79.3 to 90.5 

2-4 

2.4 

2.2 

2.0 

1.8 

1.6 

1.4 
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TABLE 2-2 

ORGANIC CONSTITUENTS IN SURF ACE AND GROUND WATER 

CONSTITUENT 

Endrin 

Lindane 

Methoxychlor 

Toxaphene 

2,4 - D 

2,4,5 - T P (Silvex) 

2-5 

Maximum Contaminant Level (mg/1) 
EPA/STATE OF NEVADA 

0.0002 

0.004 

0.1 

0.005 

0.1 

0.01 
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hazard (water suitable for almost all irrigation applications); 750-
1500 being a medium hazard (can be detrimental to sensitive crops); 
1500-3000 being a high hazard (can be detrimental to many crops); 
3000-7500 considered a very high hazard (water should be used for 
tolerant plants on permeable soils); greater than 7500 is considered 
unsuitable. 

(2) Sodium Adsorption Ratio (SAR) - gives an indication of the effect of 
irrigation on soil-drainage characteristics. SAR is calculated as 
follows: 

SAR = Na /1 (Ca + Mg) / 2 

where Na, Ca and Mg are in milliequivalents per liter (meq/l). 

(3) Sodium Hazard - crop salt tolerance based on an empirical relation
ship between salinity hazard and sodium adsorption ratio (Maas and 
Hoffman, 1977). Values range from sensitive to unsuitable. 

(4) Residual Sodium Carbonate (RSC) - evaluates the bicarbonate con
centration of the water. Values of 0.50 to 1.25 or less are considered 
safe, 1.25 to 2.50 are marginal, and greater than 2.5 are unsuitable. 
RSC is calculated as follows: 

RSC = (C03 + HC03) - (Ca + Mg) 

where C03, HC03, Ca, and Mg are in meq/l. 

Boron concentrations are also important in evaluating the suitability of water for 
irrigation. Minor amounts of boron (up to about 0.5 mg/I) are essential to pla..'"lt 
nutrition but higher concentrations can be toxic. The approximate upper limit 
for boron in water irrigating sensitive, semi-tolerant, and tolerant crops recom
mended by the National Technical Advisory Committee (1968), are 0.5 to 1.0, 1.0 
to 2.0, and 2.0 to 4.0 mg/l, respectively. 

In general, animals are more tolerant of poor quality water than man. Available 
data on safe and acceptable concentrations of various constituents in stock 
water are conflicting; however, a dissolved solids concentration less than 4,000 is 
considered adequate provided specific ~desirable constituents are not present in 
excessive concentrations. 

The agency primarily concerned with the quality of irrigation and/or stock water 
is NDOEP. NDOEP evaluates dissolved solids (TDS) and heavy metal concentra
tions to determine the suitability of the water for agricultural uses. NDOEP has 
set a maximum level for TDS of 2000 ppm and also maintains a "watchful eye" on 
boron and other heavy metal concentrations for irrigation waters. Water quali ty 
standards for stock water uses have not been established by NDOEP. For the 
purposes of the report, the values given in the previous paragraphs should be 
adequate to evaluate the suitability of water for use as stock water. 
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Industrial Use Standards 

Water quality requirements for industrial uses vary greatly and are highly 
dependent upon the particular industry and the purposes for which the water is to 
be used. Specific industrial water quality requirements and standards have not 
been developed for the State of Nevada. A use by use discussion of water quality 
requirements for various industries would be quite lengthy and is beyond the 
scope of this study. For further information on specific industrial water quality 
requirements, refer to Water Quality Criteria (1963). 

APPLICABILITY TO THE PYRAMID LAKE lliDIAN RESERVATION 

Water quality evaluations and analyses on the Pyramid Lake Indian Reservation 
is handled primarily by the Indian Health Service (IHS). IHS is responsible for 
monitoring both surface and ground-water sources. In discussions with the 
NDOH and NDOEP, both stated that neither agency has jurisdiction with regard 
to water quality and its use on the Reservation; IHS is responsible for this task. 

IHS follows the EPA safe drinking water standards for all community sources. In 
addition, it complies with NDOH's recommended maximum contaminant levels 
for drinking water uses. IHS does not evaluate water quality for uses other than 
drinking water on the Reservation; agricultural and industrial water users are 
each required to monitor, analyze, and evaluate the quality of the water which 
they use. 
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CHAPTER 3 

REGIONAL GROUND WATER EVALUATION OF THE PYRAMID LAKE 
PAIUTE INDIAN RESERVATION 

INTRODUCTION 

This chapter generally describes the ground water conditions of the entire 
Pyramid Lake Indian Reservation. The descriptions of existing conditions are 
extremely general due to the large land area located within the boundaries of the 
Reservation. A more detailed description of the ground water conditions of each 
of the three major communities within the Reservation (Wadsworth, Sutcliffe 
and Nixon) follows in Chapters 4, 5 and 6, respectively. 

LOCATION AND GENERAL DESCRIPTION OF STuDY AREA 

The Pyramid Lake Indian Reservation is the horne of the Pyramid Lake Paiute 
Tribe and is part of the land historically occupied by the Tribe. Geographically, 
the Reservation encompasses approximately 475,000 acres in Washoe County in 
northwestern Nevada, and is located approximately thirty miles northeast of the 
City of Reno (Figure 3-1). Pyramid Lake, referred to as "the most beautiful 
desert lake in the world" is located entirely within the Reservation. The 
Reservation and most of the surrounding area is essentially comprised of the 
desert terrain common throughout much of the State of Nevada. The 
Reservation lies predominantly within the Pyramid Lake Valley hydrographic 
area with the southern portion lying in the Dodge Flat hydrographic area as 
delineated by the Nevada Division of Water Resources and the U.S. Geological 
Survey (1973). The Truckee River, which terminates in Pyramid Lake, originates 
in the Sierra Nevada Mountains which lie west of the Reservation, and is the 
principal water supply and recharge source for the Lake. Several seeps in 
Pyramid Lake indicate that ground water in the area may also recharge the 
Lake. The Lake is located between two smaller mountain ranges, the Virginia 
Mountains to the west and southwest and the Nightingale Mountains to the east 
and northeast. The elevation of the Lake is approximately 3,800 feet, while 
mountains adjacent to the Lake rise to nearly 8,000 feet. Snowmelt and 
precipitation from watersheds draining these two smaller mountain ranges also 
contribute small quantities of water to Pyramid Lake, however, no perennial 
streams of any magnitude exist on the Reservation. 

Pyramid Lake is the largest remnant of an ancient lake which occupied a part of 
western Nevada in prehistoric times. This prehistoric lake, known as Lake 
Lahonton, gradually receded as a result of a change in climate until only a few 
modern day remnants remain. Pyramid Lake extends north to southeast 30 miles 
and is 12 miles across at its widest point. The Lake surface is estimated to 
cover some 112,000 acres with a maximum recorded depth of 350 feet. Pyramid 
Lake is the terminal drainage point of the Truckee Ri-ver system and thus, evapo
transpiration is the only means of lake discharge. As is characteristic of lakes of 
this nature, the water is saline. 
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HYDROGEOLOGIC ENVIRONMENT 

GENERAL GEOLOGIC CHARACTERISTICS 

The Pyramid Lake Indian Reservation is in the western part of the Basin and 
range physiographic province, which is characterized by block-faulted mountain 
ra.'>J.ges with intervening alluvial-covered valleys, commonly with interior drain
age. Rocks located in the mountains are mainly sedimentary and volcanic in 
nature and of Triassic to Tertiary age that are locally intruded by stocks and 
smaller intrusive bodies of Jurassic to Tertiary age (Figure 3-2). The oldest 
rocks exposed are metamorphosed sedimentary rocks of probable Triassic and 
Jurassic age. The overlying rocks, which form the major portions of the ranges, 
are predominately of volcanic ongm, but they also contain intercalated 
sedimentary rocks. The older volcanic rocks include basaltic to rhyolitic flows, 
tuffs, and breccias. Extensive basalt flows comprise the younger volcanic rocks. 
The deposits in the valleys include lacustrine and alluvial deposits of Tertiary 
and Quaternary age. The Mesozoic sedimentary rocks are faulted, folded, and 
regionally metamorphosed. Faulting which defines the mountain ranges and 
structural valleys began in late Tertiary time and has continued intermittently to 
the present. 

For the general discussion of ground water resources in this report, the predom
inant geologic units of the Pyramid Lake Indian Reservation are classified as 
consolidated rock and alluvial deposits. The consolidated rocks are considered to 
be essentially non water-bearing, while the alluvial deposits comprise the major 
unit for storing and transmitting water. The consolidated rock unit is relatively 
common within the boundaries of the Reservation. These rocks form the 
external hydraulic boundaries which underlie and surround the water-bearing 
alluvial deposits. The consolidated rock unit consists primarily of Mesozoic 
granitic intrusive rock and Cenozoic volcanic rock. The alluvial deposits form 
the valley-fill reservoirs and consist of boulder, gravel, sand, silt and clay 
particles. The alluvial deposits beneath the central part of the Reservation are 
probably at least 500 feet thick and are comprised of fluvial and lacustine 
boulders, gravel, sand, silt and clay derived mainly from upland consolidated 
rocks or transported into the area by the Truckee River. 

AQUIFER UNITS 

The sand, gravel and boulder size materials contained within the alluvial deposits 
constitute the principal aquifer zones' for storing, transmitting and yielding 
ground water to the valley fill and alluvial fans underlying the Reservation. 
Based upon a review of lithologic logs from wells completed on the Reservation, 
the sand, gravel and boulder materials appear to form thin lenticular, discontin
uous layers throughout the full thickness of the alluvial deposits. Well drilling 
data suggest that alluvial depths underlying the Reservation vary considerably. 
Much of the alluvial aquifer system is unconfined but confined aquifers are also 
reported. 
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At elevations above 4,lOO feet, the alluvial deposits are limited to the moder
ately sloping meadows and canyon bottoms. The alluvial materials in these areas 
have been deposited on the consolidated rock unit and are probably less than 50 
feet in thickness. In the canyons, meadows and Truckee River valley the 
alluvium depths vary significantly. Maximum alluvium depths are estimated to 
be 500 feet. 

WATER WELL INVENTORY 

Ground water is the principal source of water supply for the Reservation. 
Unfortunately, well drilling and construction records for most of the wells on the 
Reservation are incomplete and/or entirely missing. In addition, much of the 
information found in the available information is contradictory and requires field 
verification to correct it, which is beyond the scope of this report. This has 
resulted in a general lack of data on past and present ground-water conditions of 
the Reservation. A listing of well locations, owners, construction and drilling 
information for all known wells within the Reservation is given in Appendix B. 
As can be seen by this listing, most wells are located in and around the 
communities of Nixon, Wadsworth and Sutcliffe and as a result, ground water 
conditions in these three areas can be described in some detail. Due to the 
limited development in other areas of the Reservations, only general descriptions 
using rough generalizations can be made about regional ground water conditions. 

GROUND WATER USE 

Ground water on the Reservation is used for domestic, agricultural and commer
cial purposes. Ground water is the principal water source for domestic and 
community uses. Fish hatchery and laboratory operations are the primary com
mercial water users on the Reservation. Agricultural use includes both irrigation 
and livestock watering. In addition, some geothermal or Ilhot ll water 'has been 
developed on eastern side of the Reservation for use on the Reservation and for 
possible aquacultural development. 

GROUND WATER A V AJLABll.ITY 

On a Reservation-wide basis, ground water availability is relatively unknown due 
to a general lack of data. It is anticipated that limited ground water resources 
can be found in most alluvial deposits on the Reservation. Ground water avail
ability is fairly well documented for the three communities on the Reservation. 
In general, the areas around Nixon and'Wadsworth have excellent ground water 
availability, however the Sutcliffe basin is experiencing a significant decline in 
ground water levels throughout the area. At present, ground water availability 
should not affect development and potential growth in any area other than the 
Sutcliffe basin. 

GROUND WATER QUALITY 

Evaluation of ground-water quality is highly dependent upon anticipated water 
use. Throughout the Pyramid Lake Reservation water is used predominantly for 
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domestic purposes with some agricultural use. Therefore, throughout this report, 
existing ground water quality was evaluated using the State of Nevada drinking 
water standards as described in Chapter 2. The standards describe maximum 
contaminant levels for various drinking water constituents which are given in 
Tables 2-1 and 2-2. Ground water which is developed for other uses will be 
required to meet other less stringent water quality guidelines which are 
generally described in Chapter 2. 

Little ground water quality data is available for areas outside the three major 
communties on the Reservation. Therefore, this discussion of water quality is 
generally limited to areas surrounding the communities of Nixon, Sutcliffe and 
Wadsworth. Also, long term ground water quality data is not available for any 
area on the Reservation. Data available for this report indicates that most wells 
on the Reservation have had a water quality analysis performed on only one 
occasion. Therefore, little data is available to detect changes or trends in water 
quality or areas of major water quality problems. 

Nixon and Wadsworth are located in the Truckee River Valley which is charac
terized by poor ground water quality. The poor chemical quality of the ground 
water is thought to stem from two sources. The first is due to the old Lake 
Lahontan sediments in the area. As the water migrates through these sediments, 
it becomes highly mineralized and thus ground water quality is degraded. In 
addition, the water quality of the Truckee River, which is a major source of 
ground water recharge in the Truckee River valley, has deteriorated over the 
past several decades. Some of this water quality degradation can be expected to 
seep and infiltrate into nearby aquifers as the Truckee River recharges the 
ground water system. To date, the Nixon basin has developed few ground water 
quality problems (as discussed in Chapter 6 and as shown in Table 6-2). However, 
ground water in the Wadsworth basin has several chemical constituents 
exceeding the maximum contaminant levels (as discussed in Chapter 4 and shown 
in Table 4-2). The most significant and well documented water quality problem 
in the Truckee River valley is with arsenic, which appears predominantly in the 
area immediately north of Wadsworth. In general, the ground water quality 
problem, particularly with respect to mineralization and general degradation, 
can be expected along the entire Truckee River Valley between Wadsworth and 
Pyramid Lake. 

The Sutcliffe area is characterized by good water quality (as discussed in 
Chapter 5 and shown in Table 5-2). No major water quality problems have been 
experienced in the area. The Mullens Pass area, south of Sutcliffe, is serving as 
a new domestic water supply for the Sutcliffe community to supplement existing 
wells. Ground water in the Mullens Pass area is considered high in sulfates. 

HYDROLOGIC CONDmONS 

Only minimal hydrologic records have been collected on the Pyramid Lake Indian 
Reservation. As a result, any assessment of the hydrologic characteristics on 
the Reservation must rely on partial data where available and interpolation from 
similar hydrologic areas with longer term records. Thus, one must bear in mind 
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that reported hydrologic estimates are "best guess or magnitude" type of 
numbers, and will need refinement as more data becomes available. 

CLIMATE 

The climate on the Reservation is diverse due to the variation in elevation and 
topography. The mountainous portions of the Reservation experience much more 
severe weather than the lower, more level areas near the Truckee River. 
Greater precipitation, snow depths and lower temperatures can be expected m 
the mountains; however, weather stations to confirm this do not exist. 

The nearest weather station is located at Fernley, Nevada. Weather data fran 
this station is generally indicative of that of the Reservation. A 30-year average 
at Fernley indicates a January mean temperature of 32.9°F and July mean of 
75.7 0F. Wide diurnal temperature ranges are evident with an average daily 
range of 32.5 0F. Temperature extremes of 1i00F and -16 oF have been recorded. 

Average annual precipitation in Fernley is 5.5 inches with the majority falling 
during the winter-spring months. Snowfall is light with an annual average of 7.7 
inches. The growing season at Fernley averages about 148 days. 

The Pyramid Lake Indian Reservation has a warm, dry desert climate charac
terized by an average of 270 days of sunshine a year and only 6.5 inches of 
annual precipitation. Temperature extremes rc;mge from a low 90F in January to 
105 0F in July. Average maximum temperatures reach an average low of 19.3 0F 
and high of 47.00F in January, and 51.7 0F and 91.40F respectively in July. 

Relative humidity on the Reservation ranges from 60 percent in the colder 
months to 25 percent in the summer months. Prevailing winds blowout of the 
north, but occasionally shift around to the south. Wind speeds can reach up to 
fifty miles per hour during sudden squalls, or during more persistent wind storms 
which last for days at a time. 

Incomplete precipitation records are available for the towns of Nixon, Sutcliffe, 
Wadsworth and the Sand Pass area. Data for these precipitation stations are 
shown on Table 3-1. The Nevada Division of Water Resources and the U.S. 
Geological Survey (1973) estimated annual average precipitation increases with 
elevation. For the Reservation, the following percipitation estimates were 
developed: 

Altitude Zone 
(Feet) 

4000-5000 
5000-6000 
6000-7000 
7000-8000 

3-5 

Estimated 
Annual Precipitation 

Onches} 

5 to 8 
8 to 12 

12 to 15 
15 to 20 
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TABLE 3-1 

PRECIPITATION DATA 

Years 

66 67 68 69 70 71 72 73 74 75 76 77 78 79 *Average 

Nixon 4.10 7.05 5.29 8.25 5.51 8.82 5.92 10.32 8.55 7.09 

Sand Pass 8.53 4.97 9.68 9.45 8.15 

w 
I Sutcliffe 5.59 9.35 7.19 0'\ 9.37 7.69 8.77 6.72 7.81 

Wadsworth 5.42 6.17 5.40 8.10 5.86 6.19 

* Average based on period of record 1966-79. 

No data available. 
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SPRINGS 

Spring discharge provides contributions to the water resources of the Reserva
tion. In general, springs on the Reservation support small areas of willow, rabbit 
bush, and wildrose and supply some ephemeral streams. In general, these spring 
flows are consumed by evapotranspiration, recharge to the ground water system, 
or discharge into Pyramid Lake. Little or no data on flow rates or water quality 
are available on springs located within the Pyramid Lake Reservation. 

SURF ACE WATER 

Surface water resources for the Reservation are comprised of the Truckee River, 
Pyramid Lake, and intermittent surface streams and springs. Pyramid Lake is 
fed for the most part by the Truckee River which originates in the high Sierras 
surrounding Lake Tahoe. Pyramid Lake has no apparent outflow except by 
evaporation and some minor transpil'ation around the Lake shore. Since man's 
first recorded observation in 1865, Pyramid Lake has been gradually receding. 
Construction of the Truckee-Carson Canal in 1909 and the increased demand of 
water from the Upper Truckee River has led to annual diversions of some 
300,000 acre-feet of Truckee River water. This has caused water levels in 
Pyramid Lake to drop at a rate of approximately 1.25 feet per year. 

During the period 1865 to 1967, the Lake surface has lowered about 85 feet and 
the surface area has decreased nearly 34,000 acres. With the decrease of water 
in storage, the salinity of the water has increased from about 3,275 parts per 
million (ppm) total dissolved solids to 5,500 ppm. At present salinity levels, 
water from the Lake is not suitable for either domestic or for agricultural pur
poses. Ll1 addition to the increase in salinity, which has helped change the 
character of a once fresh-water fishery, the lowering of the Lake has apparently 
caused a major change in the fishery of the Lake during the past few decades. 

GROUND WATER RECHARGE AND SUBSURFACE FLOW 

Recharge to the ground water on the Reservation results from infiltration of 
precipitation, seepage losses from the Truckee River, ground water movement 
from areas of higher elevation, and by underflow from consolidated rocks. As 
noted in the section on precipitation, rainfall quantities on the Reservation are 
small and a large percentage of it is lost by evaporation, replenishment of soil 
moisture and runoff to the Lake. Thus, deep infiltration of rainfall to the ground 
water is estimated to be a small perce'ntage of the total precipitation. By far, 
the largest contributor to ground water recharge on the Reservation occurs 
through deep infiltration from the Truckee River. Ground water moves from 
recharge areas in the Virginia Nightingale and Sierra Nevada Mountains or on the 
adjacent alluvial slopes toward the "lowlands," where the water is consumed by 
well production, evapotranspiration or underflow into Pyramid Lake. 

The estimated average annual potential recharge for the entire Pyramid Lake 
Valley is 6,600 acre-feet {Nevada Division of Water Resources and the U.S. 
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Geological Survey, 1973). In addition, some subsurface inflow to the Valley is 
known to occur in the alluvium between the communities of Nixon and 
Wadsworth. This subsurface inflow is estimated to be 300 acre-feet per year. 

AREAS OF CHANGING GROUND WATER CONDmONS AND PROBLEMS 

Within the Pyramid Lake Indian Reservation, data on areas with ground water 
quantity and quality problems are limited to the three major communities. The 
Sutcliffe area has been experiencing significant water level declines in its wells 
located in the Hardscrabble Creek drainage. The Wadsworth area has a ground 
water quality problem with concentrations of several chemical constituents 
exceeding the maximum contaminant level for various uses. In general, little 
change has been detected in the ground water condition in the Nixon area. A 
complete discussion of these ground water changes is provided in the following 
three chapters. Other areas which may be experiencing changes in ground water 
conditions or ground water problems on the Reservation are not documented and 
therefore, cannot be discussed. 

ALTERNATIVE GROUND WATER SUPPLlES 

Alternative ground water supplies are difficult to define on a Reservation-wide 
basis. To begin with, a need for alternative water supplies must be identified. 
Since the majority of the ground water development has been limited to the 
areas around Nixon, Wadsworth and Sutcliffe, the discussion of alternative 
ground water supplies will be limited to these areas. In general, alternative 
ground water supplies for the Nixon and Wadsworth areas do not appear to be 
needed due to the abundance of existing ground water. Within the Sutcliffe area, 
ground water has been heavily developed and an alternative to the primary 
ground water supply, i.e. the Hardscrabble Creek drainage, was recently 
developed in the Mullens Pass area. If this supply is inadequate, the community 
of Sutcliffe may need to look at the cost of pumping a new ground water source 
versus the cost of treating and developing surface water sources such as Pyramid 
Lake versus limiting or restricting community growth and development. A 
complete discussion of alternative ground water supplies for pacn of those three 
communities can be found in the last section of the next three chapters. 
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CHAPTER 4 

GROUND-WATER EVALUATION OF WADSWORTH BASIN 

INTRODUCTION 

The purpose of this chapter is to discuss the ground water aquifers which supply 
water to the community of Wadsworth; therefore, the boundaries of the basin 
were limited to the wells in and around the Wadsworth community and not to the 
entire Truckee River watershed. Flow and drainages within the Truckee River 
watershed will have an impact on the Wadsworth water resources; however this 
influence will not be addressed In this report. The boundaries of the Wadsworth 
basin are shown in Figure 4-1. 

The description and assessment of existing ground water conditions of the 
Wadsworth basin is based upon existing available data, including: various reports 
and studies (as listed in Appendix A); lithologic logs; and water analyses where 
available. Much of this data is contradictory in nature and would require exten
sive study and field work to correct it. Field verification of this data was 
beyond the scope of this investigation, therefore the descriptions, discussions and 
recommendations presented in this chapter are somewhat general. Site or area 
specific discussions and recommendations may be developed as the existing data 
is reviewed, corrected, and correlated, and as additional data becomes available; 
and/or as a basin or Reservation-wide ground water management program is 
initiated as outlined and recommended in Chapter 7. 

LOCATION AND GENERAL DESCRIPTION OF STUDY AREA 

Wadsworth basin is located southeast of Pyramid Lake, near the western edge of 
the State of Nevada. The community of Wadsworth is the major landmark within 
the basin and lies at an approximate latitude and longitude of 39

0
37' North and 

119
0

17' West, respectively. The basin lies predominantly within the boundaries 
of the Pyramid Lake Indian Reservation and is drained by the Truckee River. 

The Wadsworth basin is situated within the Dodge Flat, Tracy Segment, and 
Fernley Area hydrographic areas as outlined by the Nevada Division of Water 
Resources and the U.S. Geological Survey (1973), and contains approximately 
2700 acres. The majority of the surface water enters and exits the basin through 
the Truckee River and eventually provi'des inflow to Pyramid Lake. Elevations 
within the basin range from about 4,000 to 4,200 feet above mean sea level. 
Tributary surface flows in the basin originate in the higher elevations of the 
Virginia Mountains to the west and the Nightingale Mountains to the east. The 
Sierra Nevada Mountains supply the majority of the surface runoff and stream 
flow for the Truckee River. Ground water within the basin results primarily 
from basin underflow and percolation of water through the alluvium adjacent to 
and under lying the Truckee River. 
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HYDROGEOLOGIC ENVIRONMENT 

GENERAL GEOLOGIC CHARACTERISTICS 

For purposes of this report, the geologic units of the Wadsworth basin are divided 
into two major classifications: consolidated rock and alluvial deposits. The 
consolidated rocks are essentially nonwater-bearing, while the alluvial deposits 
comprise the major unit for storing and transmitting water. The consolidated 
rock unit is relatively uncommon within the boundaries of Wadsworth basin, how
ever these rocks form the external hydraulic boundaries which underlie and 
surround the water-bearing alluvial deposits. The consolidated rock unit consists 
primarily of Mesozoic granitic intrusive rock and Cenozoic volcanic rock. The 
Holocene alluvial deposits form the valley-fill reservoirs and consist of boulder, 
gravel, sand, silt and clay particles. The alluvial deposits beneath the central 
part of the basin are probably at least 450 feet thick and are comprised of fluvial 
and lacustine boulders, gravel, sand, silt and clay derived mainly from upland 
consolidated rocks or transported into the area by the Truckee River. 

AQUIFER UNITS 

The sand, gravel and boulder size material contained within the alluvial deposits 
constitutes the principal aquifer zones for storing, transmitting and yielding 
ground water underlying the community of Wadsworth. Lithologic logs for the 
basin indicate that alluvial deposits underlying the Wadsworth basin may reach 
thicknesses of 450 feet or greater. 

Ground-water aquifers in the Wadsworth basin are comprised of two major units: 
a shallow unconfined aquifer and confined aquifers. The majority of the wells 
within the basin are relatively close to the Truckee River and at depths of 150 
feet or less. These wells generally intercept either the shallow or uppermost 
confined aquifer. Ground water intercepted by these wells results predominantly 
from infiltration of water from the Truckee River. Lithologic data on deeper 
wells indicate that there are several confined aquifers located between the 
ground surface and 450 feet. Wells penetrating these deeper depth aquifers 
indicate that substantial quantities of water may be available. 

Shallow Aquifer 

An unconfined shallow aquifer has peen identified in some areas of the 
Wadsworth basin; however, this shallow aquifer does not exist in areas where 
surface soils act as a confining layer. The potentiometric surface of this aquifer 
has been located at approximately the ground surface to as much as 20 feet 
below land surface in various parts of the basin. In some low areas, the poten
tiometric surface is above the land surface and water is discharged through a 
spring or seep. At present, the extent, range, and overall water availability of 
this shallow aquifer has not been identified or studied. It is suspected, however, 
that the boundaries of this shallow aquifer are determined by consolidated rock 
or possibly older alluvial deposits. 
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Confined Aquifers 

Several confined aquifers are known to exist within the Wadsworth basin between 
depths of 40 and 450 feet below ground surface. Ground water wells have inter-
cepted many of these confined aquifers in various locations throughout the basin. 
In general, the materials making up these confined aquifer systems are sands, 
gravels, and cobbles. Some of the aquifers are defined by a thin sand lense 
bounded by silt and clays while others are well sorted gravels. The number of 
confined aquifers, their boundaries and respective capacities are generally 
unknown due to a lack of subsurface data. Two of the confined aquifers, the 
uppermost and a lower aquifer (at a depth of approximately 450 feet), have been 
investigated and studied and a general discussion of these aquifers follows. 

The uppermost confined aquifer is located at a depth of 40 to 80 feet below land 
surface in certain areas of Wadsworth basin. This confined aquifer has a known 
potentiometric surface which is higher than that of the shallow aquifer. Existing 
reports on the ground water systems of the Wadsworth basin suggest that the 
shallow and uppermost confined aquifers are the same, however no conclusive 
evidence has developed to actually confirm this. Several exploratory holes 
drilled into this aquifer had water flowing at the ground surface, at rates of up 
to 100 gallons per minute. 

The lower confined aquifer was intercepted by the Tribe's Wadsworth Industrial 
Park well (well location, which is explained in Appendix B, 21/24-33dcb) which 
was drilled in 1968. The well is 470 feet deep, rated at 1200 gpm, and penetrates 
numerous sand and gravel lenses. Ground water was initially encountered at 230 
feet below ground surface, and approximately eight additional aquifers were 
observed between 230 and 470 feet. Approximately 215 of perforated casing was 
installed between the depths of 250 and 465 feet below ground surface to 
intercept the many sand and gravel ground water aquifers. Water quality 
problems, particularly with respect to arsenic, has resulted in the Tribe 
abandoning this well as a water source. 

WATER WELL INVENTORY 

The principal source of water supply for the community of Wadsworth and nearby 
irrigation users is ground water. Unfortunately, well drilling and construction 
records for most of the wells in the Wadsworth area are incomplete and/or 
entirely missing. Often lithologic logs are available on the wells in the area, 
however no location (i.e., section, town~hip, range), other than well owner at the 
time the well is drilled, is given. This has resulted in a lack of general and site 
specific data on subsurface conditions in the Wadsworth basin. Available inform
ation obtained from existing reports and documents indicates that there are 39 
wells in and around the Wadsworth basin; two of these have been abandoned and 
16 of the wells were drilled and subsequently capped by CH2M-Hill to observe 
and evaluate subsurface and ground water conditions. 

Table 4-1 gives a listing of the well locations (approximated if otherwise 
unknown), well owners and well capacity (where known) for the existing, 
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TABLE 4-1 

WADSWORTH BASIN WELL INVENTORY 

Location * 
20/24-4aaa 
20/24-4 
21/24-14aac 
21/24-15 
21/24-15 
21/24-15 
21/24-16aca 
21/24-16 
21/24-16ac 
21/24-23 
21/24-27 
21/24-27 
21/24-28ddc 
21/24-30dbd 
21/24-31cc 
21/24-33dcb 
21/24-33a 
21/24-33a 
21/24-33a 
21/24-33a 
21/24-33a 
21/24-33a 
21/24-33a 
21/24-33a 
21/24-33a 
21/24-33a 
21/24-33a 
21/24-33a 
21/24-33a 
21/24-33a 
21/24-33a 
21/24-33a 
21/24-33ca 
21/24-33aa 
21/24-33? 
21/24-33? . 
21/24-33? 
21/24-34 
21/24-35 

Owner 

Pyramid Lake Paiute Tribe 
Nevaco Industries 
Ceresola Bros. 
Elmira Copeland 
Ralph Copeland 
Robert James 
Helen Marye Thomas 
Phelon Teton 
Univ. Nev. Reno (S-S Panch) 
S. Copeland 
C. John 
J. John 
W. J. Ceresola, Sr. 
Pyramid Lake Paiute Tribe 
Karl Tobey 
Wadsworth Industrial Park (Tribe) 
CH2M-N1 
CH2M-N2A 
CH2M-N2B 
CF2M-N3 
CH2J\1-NC 
CH2M-Cl 
CH2M-C2A 
CP2M-C2B 
CH2M-C3A 
CH2M-C3B 
CH2M-C4 
CH2M-SC 
CH2lv"-Sl 
CH2M-S2A 
CH2M-S2B 
CH2M-S3 
Robert Leyva 
Kevan Bigpond 
Atthea Blossum 
Norman Henry 
Billie Guerrero 
T. James 
Health & Welfare 

Well Capacity (gpm) 

120 
a 

5 
60 
40 

a 
a 

100 
100 
35 
35 
20 

a 
a,b 
a 

1200 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
a 
a 

35 
25 
20 
35 

a 

*Location is given as found on the lithologic log, water quality analysis or water 
resources report and is explained in Appendix B. 

a Well capacity unavailable. 

bWell abandoned or unused. 

cExploratory or observation well. 
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abandoned and exploration wells within the basin. Additional data on each well 
including construction and drilling information, where available, is included in 
Appendix B. The majority of the wells have not been accurately located in the 
existing available data. All of the wells within the Wadsworth basin should be 
field located and identified on a map or aerial photo, though this verification is 
beyond the scope of this study. In addition, well capacities, depths, and owners 
should be field verified to correlate drilling and water quality data. 

GROUND WATER USE 

Ground water within the Wadsworth basin is used predominantly for domes
tic/community and irrigation purposes. Domestic/community we1ls primarily 
serve the community of Wadsworth and private landowners. Irrigation users are 
generally located along the Truckee River and investigation into developing 
additional land for irrigation purposes was completed in 1980. Little or no com
mercial or industrial uses are found within the Wadsworth basin. 

GROUND WATER AVAlLABILITY 

The potential for developing large quantities of ground water in the Wadsworth 
basin is good. As Table 4-1 indicates, one or two large capacity wells have been 
drilled in the area with depths of 400 feet or greater. The wells penetrate 
numerous aquifers of unknown capacity and several sand and gravel lenses. In 
addition, shallow or confined and unconfined aquifers of smaller capacities exist 
throughout the basin and supply water for many single family dwellings. 
Individual wells penetrating these shallower aquifers have experienced little or 
no problems with regards to water availability. 

Water quantities will not be a major problem for development in the Wadsworth 
basin. At present, there is sufficient ground water available in most of the basin 
for additional farming, industrial and domestic growth. However, as discussed 
in the next section, ground water quality may influence this potential growth. If 
ground water resources of adequate quantity and quality are unavailable to 
sustain development and growth within the basin, then community development 
must be limited or some type of water treatment system may be required to 
improve the existing ground water quality. 

GROUND WATER QUALITY 

Evaluation of ground-water quality is highly dependent upon anticipated water 
use. Within the Wadsworth basin, the majority of the water is used for domestic 
purposes. For this reason, existing ground water quality will be evaluated based 
upon the State of Nevada drinking water standards. Maximum contaminant 
levels for various drinking water constituents are described in Chapter 2 and are 
summarized in Tables 2-1 and 2-2. Ground water which is developed for other 
uses will be required to meet other less stringent water quality guidelines which 
are generally described in Chapter 2. 
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Ground water quality in the Wadsworth basin is highly dependent upon well loca
tion and the intercepted aquifer unit. In general, the basin is considered to have 
poor ground water quality. Several chemical constituents found in the area's 
ground water often exceeds both EPA and the State of Nevada's standards for 
drinking water and other uses. The poor chemical quality of the ground water is 
generally thought to be the result of two processes. 

A major source of ground water recharge for the basin is the Truckee River. As 
documented by Koch in the Review of Existing Surface Water Quality Base for 
the Lower Truckee River and Pyramid Lake (1982), the quality of the water 
within the Truckee River has been deteriorating for several years. This surface 
water deteriortaion could have a significant impact on ground water systems 
which utilize the Truckee River for recharge. 

The other process which may affect ground water quality is the aquifer system 
itself. Water which infiltrates or seeps into the ground to eventually become 
ground water reacts with and is chemically influenced by the soil and rock 
materials in the various unsaturated and saturated subsurface zones. Each of 
these zones may influence the chemistry of the water. Within the Wadsworth 
basin, sediments from the enormous inland sea, Lake Lahontan, are thought to 
influence ground water quality. As the water migrates through some of these 
sediments, it can become highly mineralized and thus change the water quality. 

A compilation of water quality analyses available for evaluation and examination 
for this report is given in Table 4-2. The analyses are described by well owner 
and well location as given on the water quality analysis report form. Several 
wells exceed the maximum contaminant level as defined by the State of Nevada 
Drinking Water Standards for various chemical constituents. 1\1aximum contam
inant levels are given in parantheses at the top of the table. Within the 
Wadsworth basin, constituents exceeding these maximum contaminant levels 
include: total dissolved solids (TDS); hardness; sodium (Na); sulfate (S04); 
arsenic (As); iron (Fe); manganese (Mn); color; turbidity; and pH. The effects of 
exceeding the maximum contaminant levels for each of these constituents are 
described in Table 4-3. 

A discussion, evaluation, and description of aquifers and areas of poor water 
quality is difficult to make based upon the existing lithologic and water quality 
analyses data base. Inaccurate well locations, owners, and depths make 
generalizations of ground water quality conditions impossible. Field verification 
of the locations, depths, and even fUl'ther water samples of all wells in the 
Wadsworth basin would facilitate in delineating areas and aquifers of poor water 
quality. In general, areas north of Wadsworth have considerably more problems 
with arsenic, total dissolved solids, chloride, iron, and manganese. In addition, 
wells which are developed to greater depth (greater than 350 feet) have been 
observed to have considerably higher concentrations of arsenic. 

An in-depth study and evaluation of the shallow and uppermost confined aquifers 
was recently conducted for the bench located north of Wadsworth and east of the 
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.!::> 
I 

-..-J 

Well 
Owner 

*Paiute Pits 
Grave 

°E.O'Daye 

.P. Teton 

R. Garcia 

N. Harry 

·Gonzales 

.C. John 

.C. John 

oJ. John 

OJ. John 

.K. Bigpond 

.R. Leyva 

·E.O'Daye 

Carom. HI 

R. James 

·Copeland 

"R. James 
L-_______ 

Dale 
Loca.tion Sampled 

21/24-33 2/26/81 

22/24-30 1/6/81 

21/24-16 1/6/81 

21/24-Z7 12/8/80 

- 12./ IS/SO 

- 12/15/80 

1l/24-27 12./16/S0 

-- 12/19/80 

21/24-27 12/16/80 

- 12/19/80 

21/24-34 1/5/79 

21/24-33 1/5/79 

22./2.4-30 1/10/79 

21/24-33 4/18/79 

21/24-15 10/19/78 

1I/24-23 4/8/78 

21/24-\5 5/12/78 

TDS Hardness Mg 
(1000) (500) Ca (150) 

524 300 74 28 

1502 414 95 43 

1509 30 7 3 

176 44 11 4 

488 IA - --
--- - -- -

417 161 43 13 

416 173 48 15 

1021 431 85 53 

1016 495 - ---
528 358 92 31 

136 86 26 5 

1411 419 92 46 

372 248 63 22. 

-- -- - ---
2768 745 125 105 

384 46 10 5 
~~-~~- ~~- --~ .. ~ 

TABLE 4-Z 
WELL WATER QUALITY ANALYSESa 

WADSWORTH BASIN 

CONS'ITruENT (PPM) 

S04 CI NO) 
Na K (500) (400) (45) Alkalinity HC03 C03 

Z7 10 213 34 10 100 122 0 

356 lZ . 75 no 0.1 100 122 0 

565 7 54 810 0 70 85 0 

34 7 16 6 .2 86 90 6 

--- -- -- -- - - -- --
--- --- -- --- -- - -- --
41 II 159 2S 4.5 76 93 0 

41 - 160 34 4.6 87 - --
100 11 499 37 0.1 142 173 0 

-- -- 620 - - - -- -

36 7 22.0 52 OA 120 146 0 

21 <I 30 II 0.4 88 107 0 

344 lZ 77 690 0.8 2.04 127 0 

31 7 40 24 9.6 222 271 0 

--- -- --- -- --- -- -- --
680 34 174 1350 0.4 80 98 0 

116 2 26 55 O.l 1.84 224 0 
--- -- -------

F As Fe Mn Color Cu 20 

1.4c (0.05) (0.60) (0.10) (15) Turbidity pHd (1.0) (5.0) 

.16 .015 .02 .01 3 0.6 7.6 .02 .03 

.22 .005 .26 .01 7 1.2 7.8 .01 .48 

.34 .015 .08 0 5 0.3 8.1 .02 .03 

.68 .040 0.0 .35 3 0.1 8.3 0.0 .02 

--- .05 .20 .02. - - -- --- ---

- .06 - -- - - -- -- ---

.14 .025 1.08 .10 17 2.S S.I .01 .02 

.1 .03 1.6 .10 - - 8.2. --- ---

.11 .010 1.65 .44 10 1.9 7.98 .01 .06 

- .010 1.4 - - - --- -- ---

.10 0.00 0.21 0.21 5 1.4 7.69 -- -

.19 0.00 1.21 0.16 5 2.5 7.80 --- --

0.20 0.00 0.62 0.27 7 IA 7.88 - ---

0.14 .005 .005 .01 3 0.6 7.82 -- ---

-- .090 - --- -- - --- --- ---

0.25 0.02.0 .17 0.70 3 1.1 7.66 --- ---

1.31 .090 .05 .01 3 0.4 7.74 -- ---
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.t::> 
I 

OJ 

Well 
Owner 

*H. James 

T. James 

R. James 

*R. James 

K. Tobey 

.C. Burns 

• R. Copeland 

• E. Copeland 

OJ. Cochamp 

D. Garcia 

D. Telon 

*Copeland 

.$11{. Garcia 

F. Johns 

T. James 

$U. Guerrero 

A. James 

Comrn. #2 

·PUte 

Dale 
Location Sampled 

21/24-15 8/1/78 

1I/Z4-34 5/10/78 

21/Z4-15 8/11/18 

21/2,4-15 10/20/78 

22/24-31 12/28/78 

21/24-lJ 5/12/78 

21/24-15 12/8/78 

21/25-15 lZ/8/78 

21/Z4-9 12,/8/78 

21/24-22 5/18/78 

21/24-ZZ 12/8/78 

lI/H-IS 1/19/17 

21/24-22 1/19/77 

ZI/24-lZ 1/19/77 

21/24-33 1/19/77 

-- 7/19/76 

ll/24-16 4/l2/7 5 

20/24-4 5/5/7 5 

21/24-33 7/Zl/75 

TDS Hardness 
(1000) (500) Ca 

375 43 9 

744 410 98 

- - --
-- -- -

303 99 23 

316 117 27 

156 46 12 

171 18 4 

1823 484 90 

184 40 11 

1818 651 12,7 

2,700 594 114 

252 57 18 

240 58 17 

534 254 67 

2,47 29 10 

449 275 69 

371 148 38 

- --- --

Mg 

TABLE 4-2 
WELL WATER QUALITY ANALYSESa 

WADSWORTH BASIN 
(continued) 

CONsnTUENT (PPM) 

S04 CI NO) 
(150) Na K (500) (400) (45) Alkalinity IICOl COl 

5 12.0 2 25 55 0 180 270 0 

40 67 7 306 56 I J.6 130 159 0 

-- --- --- --- -- - - - ---
-- --- --- -- --- - - -- --
10 52 3 67 23 2.8 104 102 10 

12 39 10 106 22 0.2 74 90 0 

4 53 7 23 27 0.0 \02 1Z4 0 

Z 47 5 !3 9 0.0 94 95 8 

63 467 29 179 780 0.4 190 2,3l 0 

3 3l 7 8 17 0.2 n 88 10 

81 371 30 56 950 0.4 56 68 0 

75 670 40 134 1350 0.0 80 98 0 

3 43 14 66 15 0.0 n 88 0 

4 41 10 58 20 0.0 70 85 0 

21 63 8 198 26 7.7 144 176 0 

1 57 7 43 14 1.0 90 51 24 

25 27 7 175 41 7.2 92 112 0 

13 67 6 107 21 6.3 148 146 14 

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

F AIl Fe Mn Color Cu Zn 

lAc (0.05) (0.60) (0.10) (15) Turbidity pHd (1.0) (5.0) 

1.30 .075 .033 0.11 3 1.6 7.93 --- ---

.10 0.00 .01 .02 3 0.1 7.49 -- ---

--- .035 - -- - - --- --- ---

--- .085 - - - -- --- --- ---

.3l .005 .05 .000 3 0.2 8.23 -- --

0.25 .025 .26 0.15 3 004 8.04 - --

0.80 0.00 .13 0.15 3 0.7 7.99 --- --
1.02 .120 .05 0.01 3 0.1 804 -- --
0.2,5 .005 3.25 0.72 35 18.0 7.88 - -
0.70 .050 .zz 0.01 3 1.3 8.40 -- --

0.2,5 .015 .09 0.01 3 0.6 7.80 - --

0.30 .015 .40 0.94 7 5.2 7.91 - --

0.15 .065 .05 0.21 5 0.5 8.09 -- ---

0.27 .02,5 .05 0.03 7 0.3 8.13 --- --

0.0 .000 .04 0.00 5 0.4 7.83 - --

1.25 .085 .28 0.00 3 1.7 9.19 --- --

0.00 .000 .42 0.01 0 1.4 7.67 -- ---

0.07 .005 .00 0.04 0 0.4 8.30 -- ---

-- .095 - -- -- --- -- --- ._-
--
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Well Date TDS Hardness Mg 
Owner Location Sampled (1000) (500) Ca (150) 

Nachez School lO/2.4-4 8/2.3/74 435 2.71 64 2.7 

$Nevaco 2.0/24-4 4/11/74 -- -- --- --

*Nevaco -- 1/22/73 264 64 24 I 

CHZM-N2A -- 10/ZO/79 Z4Z -- 6.6 5.4 

CH2M-C2A - 10/ZI/79 258 - 13.7 9.8 

CII2M-C3A -- 10/21/79 ~69 - 5.33 4.48 

.- 21/l4-4aac 2/20/70 - 358 6Z 49 

*- 21/24-16aca 2/20/70 - 179 4Z 18 

- ZI/24-2Bddc 2/19/70 - 157 40 14 

*-- 21/l4-Bdcb 11/1/68 184 Z4 8 ---
-- 20/24-4aaa 5/21/62 514 2ZO 51 22 

- .. ,--- --

TABLE 4-2 
WELL WATER QUAUTY ANALYSESa 

WADSWORTH BASIN 
(continued) 

CONsrrrUENT (PPM) 

SO." CI N03 
Na K (500) (400) (45) Alkalinity IIC03 C03 

44 6 58 51 10.9 232 283 0 

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

51 - 40 14 2.Z liZ 73 26 

73.0 10.1 15.6 73 .OZ 88 108 0 

38.2. 9.2 71.2. 12.8 .02. 94 115 0 

34.1 8.2 19.5 8.3 .02 85 103 0 

53Z -- 104 936 0.3 - 108 0 

287 - 47 464 -- -- 121 0 

31 --- 35 18 - -- 199 0 

I 0 45 Il 0.5 - 61 110 

40 0 96 2.4 26 - 61 0 

• Chemical quality does not meet the U.S.P.II.S. Drinking Water Standards. Bolded numbers are constituents exceeding the standards. 

aBased upon data available for this report. Well owner and location is as given on the water quality analysis form. 

bState of Nevada maximum contaminant levels are given in parentheses. 

CFJuuride standards are based on temperature. See Table Z-1. 

dpll = (6.5-8.5) 

F As Fe Mn Color Cu Zn 
lAc (0.05) (0.60) (0.10) (15) Turbidity pud (1.0) (5.0) 

0.00 neg .01 0.00 5 1.0 7.99 --- ---

-- .090 -- --- -- --- --- --- ---

1.34 .090 .21 8 1.6 8.58 -- ---

-- .04 .05 .025 - -- 7.95 -- ---

- .03 .05 .01 -- - 8.09 -- --

- .04 .05 .01 -- -- 7.93 -- ---

- --- -- --- - -- 7.9 -- ---

- --- -- --- -- --- 8.0 --- ---

- -- --- --- - --- 7.4 --- ---

1.2 .10 .02 - -- --- 8.2 -- --

0.0 - .30 - - --- 7.5 -- ---
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TABLE 4-3 

EFFECTS OF VARIOUS DRINKING WATER CONTAMlNANTS 

Constituent 

Arsenic (As) 

Chloride (cn 

Color 

Hardness 

Iron (Fe) 

Manganese (Mn) 

pH 

Sodium (Na) 

Total Dissolved Solids 
(TDS) 

Turbidity 

* 

Effects 

Highly toxic. Incidence of skin cancer, 
reported to be unusually high in England with 
present in drinking water at 12 mg/l. 

No ill effects other than taste. 

Undesirable from aesthetic considerations 
and may dull clothes, or stain food and 
fixtures. 

Above 260 mg/l, water quality is considered "poor." 
The detrimental is economic. Results in increased 
use of soap and incrustation of utensils. 

Affects taste and will impart brownish color 
to laundered goods. 

Affects taste and will impart brownish color. 

Affects taste and corrositivity. 

May be harmful to persons suffering from cardiac, 
renal, and circulatory diseases. More than 500 mg/l 
may be harmful. 

Affects taste; has laxative effect on newcomers. 

At 2000 mg/I, newcomers to a community find it 
intolerable, including casual visitors. After 
a period of time one can easily become acclimated. 
Acts as a laxative. 

A measure of suspended and colloidal matter, the 
effect of which is to disturb clearness and diminish 
the penetration of light. The 1962 U.S.P.H.S. 
Drinking Water Standards specify a maximum turbidity 
of 5 units. EPA's Interim Primary Regulations (1975) 
recommends a maximum average contaminant level of 
1 TU over a 30-day period. 

Maximum 
Contaminant 

Level* 

0.05 mg/l 

400 mg/l 

15 color units 

none 

0.60 mg/l 

0.10 mg/l 

6.5-8.5 

500 mg/l 

1000 mg/l 

Maximum contaminant level is as specified in the State of Nevada Drinking Water Standards. 
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Truckee River. General descriptions of the water quality and chemical charac
teristics of the aquifers were determined and follows. 

Shallow Aquifer 

The water in the shallow aquifer is generally chemically classified as a calcium
sodium sulfate type of water. Dissolved solids range from 506 to 3,438 milli
grams per liter, with similar ionic ratios found in the samples from most of this 
aquifer. Boron and manganese concentrations were high in some of the samples. 

Upper Confined Aquifer 

Wa ter from test holes and wells that encountered the confined aquifer at depths 
of 40 to 80 feet below ground surface is characterized by sodium being the 
predominant cation, with bicarbonate as a major anion. Chloride and sulfate are 
also major anions in some of the samples. The chemistries of these waters are 
similar in the dominance of sodium and in the low dissolved solids content. 
Boron, manganese, and nitrate concentrations are generally low in water samples 
from this aquifer. 

HYDROLOGIC CONDmONS 

Only minimal climatological and hydrologic records have been collected in the 
Wadsworth ground water basin. As a result, any assessment of the hydrologic 
characteristics within the basin must rely on partial data where available and 
interpolation from similar hydrologic areas with longer term records. Thus, one 
must bear in mind that reported hydrologic estimates are "best guess or magni
tude" type of numbers, and will need refinement as more data becomes available. 

CLIMATE 

The nearest weather station to the Wadsworth basin is located at Fernley, 
Nevada. Weather data from this station is generally indicative of that of the 
basin. A 30-year average at Fernley indicates a January mean temperature of 
32.90 F and July mean of 75.7 0 F. Wide diurnal temperature ranges are evident 
with an average daily range of 32.5 0 F. Temperature extremes of 1100 F and 
-16°F have been recorded. 

Average annual precipitation in Fernley is 5.5 inches with the majority falling 
during the winter and spring months. Snowfall is light with an annual average of 
7.7 inches. The growing season at Fernley averages about 148 days. 

Incomplete precipitation records are also available for the towns of Nixon, 
Sutcliffe, Wadsworth and the Sand Pass area. Data for these precipitation sta
tions are shown in Table 3-1. Five years of rainfall records are available for the 
community of Wadsworth and the average annual precipitation is 6.19 inches. 
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SPRINGS 

As found in most of the hydrographic areas of the Truckee River basin, spring 
discharge within the basin is minor. There have been no springs identified within 
the Wadsworth basin. It is suspected that if any springs are located within the 
basin, they are generally absorbed into the ground or are consumed by evapo
transpira tion soon after the water is issued. 

SURF ACE 'WATER 

The rr:ajor surface water resource for the Wadsworth basin is the Truckee River. 
The River is the major surface drainage for the Sierra Nevada Mountains and is 
the major source of recharge to Pyramid Lake. In addition, small intermittent 
drainages which provide surface runoff from nearby watersheds evenhlally all 
drain into the Truckee River. A gaging station for the Truckee River is located 
within the community of Wadsworth. Flows have been recorded since 1965 at 
this site. The average annual streamflow for the period from 1965 to 1969 is 
245,000 acre-feet at this gaging station. 

GROUND WATER RECHARGE AND SUBSURFACE FLOW 

Recharge to the ground water in the Wadsworth basin results from infiltration of 
precipitation, seepage losses from the Truckee River, ground water movement 
from areas of higher head, and by underflow from consolidated rocks. As noted 
in the section on precipitation, rainfall quantities in the area are small with a 
large percentage of it is lost by evaporation, replenishment of soil moisture, and 
runoff to the Truckee River with little remaining to infiltrate and recharge the 
ground water reservoir. Thus, ground water recharge is generally thought to 
corne from areas outside the Wadsworth basin and reaches the basin through 
ground water movement from areas of hig~er head. _An additional potential 
recharge source is the Truckee River through seepage losses. 

Ground water moves from recharge areas in the mountains or on the adjilcent 
alluvial slopes to the "lowlands," where the water is consumed by evapotranspir
ation or leaves the area as surface or ground water outflow. Natural ground 
water recharge to this area is derived from the Virginia Mountains, which forms 
the western boundary of the Truckee River valley in this vicinity. Ground water 
recharge which enters the Wadsworth basin, generally flows tov:ards the Truckee 
River and Pyramid Lake. 

The estimated average annual potential ground water recharge for the entire 
Pyramid Lake Valley is 6,600 acre-feet (Neyada Division of Water Resources and 
the U.S. Geological Survey, 1973). Estimated recharge for the elevations found 
within the Wadsworth basin are considered minor. In addition, some subsurface 
inflow is known to occur in the stretch between Wadsworth and Nixon. The net 
increase in the Truckee River streamflow during periods of low flow averages 
about 15 cfs with most of the inflow thought to be due to ground water that 
originates in the Fernley area. Overall, the estimated subsurface inflow to the 
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Wadsworth/Nixon basins, from outside the Reservation, and through the alluvium 
is 300 acre-feet per year. 

AREAS OF CHANGING GROUND WATER CONDmONS AND PROBLEMS 

Little data is available to detect changes in ground water conditions within the 
Wadsworth basin. Presently, ground water quantity is sufficient to meet the 
existing needs of the basin and little change in quantity has been observed. 
Ground water quality, however, is relatively poor throughout the basin and no 
data is available to determine if water quality is deteriorating or improving. It 
is suspected, however that the water quality is remaining fairly constant since 
the majority of the water quaEty problems are due to the subsurface condition 
and not soil or geologic contamination. If development were to occur within the 
Vladsworth area, there is the potential for locating large capacity wells within 
the basin. However the potentially poor quality of ground water at depth could 
prove troublesome. Finding sufficient water of adequate quality for any new 
development will require adequate knowledge of existing quality problems. For 
this reason and to protect and conserve ground water resources in the Wadsworth 
basin, it is recommended that a concerted effort be made to manage overall 
ground water resources within the basin and the surrounding water areas. A 
groUI1G water management program for the Reservation and each of the three 
major communities is outlined in Chapter 7. 

ALTERNATIVE GROUND WATER SUPPLIES 

At present, water levels in the Wadsworth basin indicate that few problems exist 
with ground water availability. However, ground water quality is a significant 
problem within the basin and throughout the Truckee River valley. Most water 
quality problems have been limited to the area immediately north of the 
community of Wadsworth. It is therefore recommended that study on alternative 
ground water sources be primarily hmited to areas south of these water quality 
problems. Actual sites for alternative supplies have not been determined since 
ground water quantity is presently adequate. However, since ground water 
quality is the significant problem within the basin, as further study and collec
tion of water quality data is completed and a ground water management program 
is initiated, areas of alternative supplies of adequate quality may be more easily 
identified. 
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CHAPTER 5 

GROUND-WATER EVALUATION OF SUTCLIFFE BASIN 

INTRODUCTION 

The purpose of this chapter is to describe the ground water aquifers which supply 
water to the community of Sutcliffe. For several years, water was supplied by 
four wells located within the Sutcliffe community and drilled into the aquifers 
beneath the Hardscrabble Creek watershed. At present, only one of these wells 
is operable. Two have insuffident water levels to operate effectively and one is 
inoperable due to sanding in of the well. The single operational well has limited 
capacity, and can be used only on an intermittent basis when ground water levels 
are adequate. 

In 1980, an emergency water condition due to low water levels in the wells 
resulted in failure of the two wells and the required intermittent operation of 
the only operational well. This resulted in IHS installing two new wells in the 
Mullens Pass area, approximately 3.5 miles southeast of Sutcliffe. 

This report discusses the ground water aquifers in both the Hardscrabble Creek 
drainage and the Mullens Pass area. The emphasis of the report is primarily on 
the Hardscrabble Creek drainage due to the limited data available on the Mullens 
Pass area. However, both will be referred to as the Sutcliffe basin, and is shown 
in Figure 5-1. 

The description and assessment of existing ground water conditions of the 
Sutcliffe basin is based upon existing available data, including: various reports 
and studies (as listed in Appendix A); lithologic logs; and water quality analyses 
where available. The data is generally contradictory in nature and would require 
extensive study and field work to correct it. Field verification of this data was 
beyond the scope of this investigation, therefore the descriptions, discussions and 
evaluations presented in this chapter are somewhat generiil. Site or area 
specific discussions, evaluations and recommendations may be developed as the 
existing data is reviewed, corrected, and correlated; as additional data becomes 
available; and as a basin or Reservation-wide ground water management program 
is initiated as recommended in Chapter 7. 

LOCATION AND GENERAL DESCRIPTION OF STUDY AREA 

Sutcliffe basin is located west of Pyramid Lake, near the \vestern edge of the 
State of Nevada. The only community within the basin is Sutcliffe which is the 
major landmark and l:ies at an approximate latitude and longitude of 39

0
56' North 

and 119
0

37' West, respectively. The basin lies predominantly within the 
boundaries of the Pyramid Lake Indian Reservation and is drained by both 
Hardscrabble Creek and Mullens Creek. 
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The basin is situated entirely within the Pyramid Lake Valley hydrographic area 
as delineated by the Nevada Division of Water Resources and the U.S. Geological 
Survey (1973) and contains approximately 16,000 acres and two major water
sheds. Approximately 6,000 acres is drained by the Hardscrabble Creek water
shed with the remiaining 10,000 acres comprising the larger Mullen Pass drain
age. For the purposes of this report, only a part of the Mullen Pass drainage was 
evaluated due to its extensive reach in Warm Springs Valley and other areas 
outside the Reservation. Surface and ground waters of the entire basin discharge 
into Pyramid Lake. Elevations within the basin range from about 3,000 to more 
than 7,400 feet above mean sea level. Surface flows in the basin initiate in the 
rugged higher elevations and drains through moderate to steeply sloping canyons 
and meadowland in the higher areas to alluvial fan deposits adjacent to Pyramid 
Lake. The surface water within the basin is fed largely by springs and seeps in 
the upper elevations and infiltrates into the ground in the lower elevations 
throughout much of the year. During the winter and spring months of most 
years, surface waters discharge directly, for both Hardscrabble and Mullen 
Creeks, into Pyramid Lake. 

HYDROGEOLOGIC ENVIRONMENT 

GENERAL GEOLOGIC CHARACTERISTICS 

Surface and ground water resources in the Sutcliffe basin are comprised of two 
basic geologic units; consolidated rock and alluvial deposits. The consolidated 
rocks are considered essentially non water-bearing, while the alluvial deposits 
comprise the major unit for storing and transmitting ground-water resources. 
The consolidated rock unit consists primarily of Mesozoic granitic intrusive and 
Cenozoic volcanic rocks which can be observed as rock outcrops throughout 
much of the basin and underlie the alluvial deposits. At elevations grea ter than 
4,200 feet, the alluvial deposits are generally exposed on the intermediate slopes 
and in the valley or canyon troughs with materials consisting of boulder, gravel, 
sand, silt and clay particles. In these canyon and valley areas, the alluvial 
deposits probably do not exceed 50 feet in thickness. At elevations between the 
lake level (about 3,800 feet) and 4,200 feet, the alluvial deposits consist of 
fluvial and lacastrine boulders, gravel, sand, silt and clay derived mainly from 
erosion of the upland consolidated rocks and reworking of older alluvium. These 
lower elevation deposits form a typical alluvial fan, apexing at the mouth of both 
Hardscrabble Creek and Mullen Creek and expanding radially toward Pyramid 
Lake. 

AQUIFER UNITS 

The sand, gravel and boulder size materials contained within the alluvial deposits 
constitute the principal aquifer zones for storing, transmitting and yielding 
ground water to the alluvial fan underlying the community of Sutcliffe and the 
Mullens Pass area. Lithologic logs from wells completed in the Sutcliffe area 
indicated that the sa"ld, gravel and boulder materials tend to form thin 
lenticular, discontinuous layers throughout the full thickness of the alluvial 
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deposits. Well drilling data suggests that alluvial depths underlying the Sutcliffe 
basin may vary considerably, but reportedly reach thicknesses up to 400 feet. 

At elevations above 4,200 feet, alluvial deposits are limited to the moderately 
sloping meadows and canyon bottoms. The alluvial materials in these areas have 
been deposited on the consoEdated rock unit and are probably less than 50 feet in 
thickness. 

WATER WELL INVENTORY 

Ground water is the principal source of water supply for the community of 
Sutcliffe. Development in the community has resulted in the drilling of new 
water wells to meet increasing water demands. Unfortunately, well drilling and 
construction records for most wells in the Sutcliffe area are incomplete and/or 
entirely missing. As a result, information on existing wells within the basin is 
somewhat limited. Existing reports and documents give some information on 19 
wells within Sutcliffe basin, four of which are in the Mullens Pass area. Table 
5 -1 gives a listing of known existing and/or abandoned wells wi thin the basin. 
Further information on well construction and drilling information, where avail
able, can be found in Appendix B. 

GROUND WATER USE 

Ground water within the Sutcliffe basin is used predominantly for domestic/com
munity, agriculture and commercial/industrial purposes. Domestic/community 
wells primarily serve in the community of Sutcliffe and private landowners. The 
major irrigation user is Horgan Ranch which lies in the upper elevations of the 
Hardscrabble Creek drainage. The fish hatchery and la1JOratory operations are 
the primary commercial water users in the basin. 

GROUND WATER A V ATI..AB1LITY 

Ground water within the Hardscrabble Creek drainage of the Sutcliffe basin has 
been heavily developed for use as the major water supply for domestic, commer
cial, and industrial purposes. Little water use change is planned or anticipated 
within the basin. Existing and projected water uses are not expected to change 
the quality of the ground water, however water levels within the area have 
experienced a significant decline since the mid-1970's. The average decline in 
the water level \Vit~in the Hardscrabble Creek drainage is estimated at 15 feet 
per year in the upper basin with only slight declines in the lower basin. The large 
water level declines in the upper basin are the result of several factors, including 
(1) local geology and discontinuous aquifer zones, (2) heavy localized pumping, (3) 
subsurface tL11derflow moving towards Pyramid Lake, and (4) declining lake levels 
causing increased ground water gradients. Population increases within the 
Sutcliffe area would probably increase the demands on the water supply. This 
may result in further lowering of the water level and possibly further "drying up" 
of existing wells within the Hardscrabble Creek drainage. 
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Location'*' 

24/21-14bc 

24/21-15aac 

24/21-15aca 

24/21-15cad 

24/21-15dba 

24/21-15 

24/21-15 

24/21-15ada 

24/21-15ac 

24/21-15da 

2A/21-15da 

24/21-15 

24/21-30ab 

24/22-31ccb 

24/22-31 ccc 

24/22-31 cc 

24/22-31cc 

* 

TABLE 5-1 

SUTCLIFFE BASIN WELL INVENTORY 

Owner 

Avery 

Fred Crosby 

E. L. Pattridge 

PLITE #1 

PLITE #2 

PLITE #3 
(& Domestic Use by Tribe) 

PLITE #4 

Joe Capurro (2 wells) 

Jerry Pennington 

Floyd Phoenix 

Leroy Phoenix 

Fish & Wildlife 

Bob Marshall 

Abe & Sue Abraham 

B.I.A. Test Well #3 
(Mullens Creek #1) 

B.I.A. Test Well #6 
(Mullens Creek #2) 

Mullens Pass We'U
b 

Mullens Pass Well 

Well Capacity 

a 

a 

a 

b 160 gprn 

40 gprn 

150gprn c 

c 
200 gprn 

a 

10 

a 

a 

b 
37 gpm 

5b 

a 

140 gprn 

190 gpm 

a 

150 gpm 

Location is given as found in the lithologic log, water quality analyses, or water 
resources report and is explained in Appendix B. 

a Well capacity unavailable. 

b Well abandoned or unused. 

cCurrently not in operation due to low water levels. 
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Ground water has recently been developed within the Mullen Pass area. Initial 
exploration in the area was conducted by BIA in 1963. Two test wells were 
drilled near the mouth of Mullen Creek at that time (approximate location -
24/22-31) and both wells appeared to be capable of producing sufficient water. 
In 1980, IRS drilled two production wells in the area to provide water for the 
Sutcliffe community. One of the wells, however, was abandoned due to drilling 
problems and a third well is currently being drilled to replace it. 

Overall, the Mullens Pass wells are believed to be capable of yielding sufficient 
water for the existing Sutcliffe community. The thickness and extent of the 
valley fill in the area could not be found in existing reports on the Mullens Pass 
area, and insufficient valley fill would affect ground water availability. If the 
valley fill is not extensive, which was unknown for this report, large drawdowns 
could result and a possibility of intrusion of water from Pyramid Lake into the 
ground water system exists. 

GROUND WATER QUALITY 

Evaluation of ground-water quality is highly dependent upon anticipated water 
use. Water in the Sutcliffe basin is used for domestic and commercial purposes. 
For the purposes of this report, existing ground-water quality will be evaluated 
based upon the State of Nevada drinking water standards since water quality 
standards were not available for the fish hatchery operation. Maximum contam
inant levels for various drinking water constituents are described in Chapter 2 
and are summarized in Tables 2-1 and 2-2. Ground water which is developed for 
uses other than the hatchery operation, which has its own water quality 
standards, will be required to meet other less stringent water quality guidelines 
which are generally described in Chapter 2. 

Available ground water quality data for the Sutcliffe basin is given in Table 5-2 
and is quite limited. Available water quality information indicates that the 
majority of the private well owners have had only one chemical analysis per
formed on their well water. The PLITE wells, however, qualify as an EPA 
"community source" (i.e., 15 service connections and/or supplying 25 persons) and 
have been sampled for several years. The analyses from the PLITE wells can and 
will be used to indicate changes in the ground water quality. 

The quality of the ground water in the Hardscrabble Creek drainage of the 
Sutcliffe basin is relatively good. Most existing wells satisfy EPA and State of 
Nevada drinking water quality standard's, both of which are the most stringent 
standards for any water use (see Table 2-1). The available ground water quality 
data indicates that the chemical constituents exceeding the maximum contam
inant levels for drinking water use are iron and manganese concentrations and 
pH. The effects of exceeding these maximum contaminant levels are given in 
Table 5-3. Exceeding the maximum contaminent level for any of these 
constituents is not considered harmful to humans, wildlife or crops. 
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(J1 

I 
(II 

Well 
Owner 

PUTE 

PUTE 

PUTE 

PLiTE 

Well f3 

PLITE 

PUTE 

PUTE 

PLITE 

Makeup Well 

PLITE 

PLfrE 

PLiTE 

PLfrE 

PLITE 

W. Abraham 

Location 

til 

<13 

lIZ 

<13 

-
II 

H 

.n 

11'4 

H 

iii 

H 

B 

14 

24/21-15 

24/21-15 

Date TDS 
Sampled (1000) 

4/2/8 I .>63 

4/2/81 326 

4/30/80 360 

4/30/80 346 

10/9/79 -
9/26/18 -~ 

9/26/78 -

9/26/78 -

9/26/78 -

4/7/78 296 

11/29/77 -

11/29/77 -
11/29/77 -

11/29/77 -

8/4/77 303 

3/28/77 400 

Ha<dne ... Mg 
(500) Ca (150) 

150 39 15 

157 38 14 

177 40 27 

140 38 17 

160 - -

- - -

- - -

- - -
- - -
- 16.4 2.55 

- 2.2 0.2 

- 35 16.6 

- 43 11.2 

- 15 2.4 

48 16 2 

106 21 13 

TABLE 5-2 
WELL WATER QUAUTY ANALYSEsa 

SUTCLIFFE BASIN 

CONSTITUENTS (PPM) 

5°4 CI NO} 
Na K (500) (400) (45) Alkalinity IICO] C03 

68 - 14 13 0.5 - 265 0 

70 -- 16 11 D.l - 251 0 

b-I -- n 16 0.9 - 301 0 

69 - 15 16 0.1 - 270 0 

-- -- -- 0 .4 278 - -

-- - 3Z 21.4 4.5 - - -
- - 33 21.7 4.4 - - -

- - 35 21.4 4.3 - - -
- - 31 21.0 4.2 - - --

100 1.4 13.8 10 - - 296 -

149 1.0 21.5 25 .13 -- 306 14.6 

75 2.1 14.6 11 0.5 -- 363 -

67 1.9 16 II 0.22 - 339 -
97 1.1 14 9.3 0.13 - 285 -

100 I 15 11 0.2 U8 234 18 

113 4. W 13 0.4 312 381 0 

F As Fe Mn Color Cu Z .. 
lAC (0.05) (0.60) (0.10) (15) Turbidity pHd (\.0) (5.0) 

0.1 .004 0.27 0.02 -- - 7.4 - --

0.1 .005 0.06 0.06 - - 7.3 - --

0.2 .003 0.02 0.02 - .-- 7.5 - 0.14 

0.2 .005 0.07 0.07 - - 7.6 - 0.10 

-- -- -- -- - 1500 7.17 - --

- .004 0.20 0.02 - -- - -- .02 

- .004 0.22 0.02 - - - - .02 

.004 0.04 0.02 - -- - .02 -- -

.004 O.l? 0.02 - - -- .02 - --
- 7.83 - -- -- - - --

0.16 .01 .04 .012 - - 6.7 .005 .010 

0.09 .01 .03 .05 - - 9.2 .005 .034 

0.13 .01 1.87 .297 - -- ? .10 .034 

0.15 .01 .17 .56 - - 7.0 .005 .040 

0.20 .005 .05 0.24 3 2.0 8.42 -- --

0.07 .000 1.09 0.01 7 8.3 8.15 - --
---_ .. _-----
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Well Dale TDS Hardness Mg 
Owner Location Sampled (1000) (500) Ca (150) 

Cui 2. - 11/--/74 - - 31.0 11.8 

Well 12 l4/21-15db 4/15/74 659 - 50 l3.2 

Avery 24/21-14bc 7/-/73 665 -- 1.28 .n 

Avery 24/2J-14bc 9/--/73 - -- 16.0 0.74 

Capurro 24/1I-15ad 9/-/73 - -- 16.0 1l.5 

F. Phoenix Z4/ZI-15da 9/--/73 -- -- 36.2 18.0 

L. Phoenix 24/2 J -15,la 9/--/73 - -- 9.0 6.0 

Cro,hy - 9/--/73 .- -- 1.65 .87 

BIA Well II L4/ZI-15ca 12/--/73 - - -- .06 

- 24/ZI-15cad 7/10/70 - 5 2 0 

-- 24/21-15aac 2/24/62 496 a 0 a 

W. Pa Itridge 24/21-15aca 7/31/69 - Z7 7 2 

Capurro 24/21-15ada - 4ll 108 20 14 

BIA n 24/22-31 cc 8/--63 455 J 3 - --
'---

TABLE 5-2 (continued) 
WELL WATER QUALITY ANALYSEsa 

SUTCLIFFE BASIN 

CONS'mUENTS (PPM) 

S04 CI N03 
Na K (500) (400) (4S) Alkalinity HCO) C03 

71.4 1.0 13.9 12.6 .05 - 308.6 -
75 VII n.5 21.5 o.n - 364.5 -

In.5 I. 55 54.0 14.7 2.3 - 334.5 43.7 

203.6 1.79 62.3 15.5 1.11 - 364.9 44.57 

115.3 8.1 19.3 11.0 0.1 -- 391.1 -
73.6 3.9 16.3 11.5 0.62 - 379.2 -

139.7 2.7 16.5 11.75 0.76 - 379.2 -

202 2.13 58.3 16.9 - - 413.1 34.9 

135 .52 16. J 24.2 - - 302.9 16.85 

160 - 14 27 - - 305 30 

zz6 - 27 21 .05 - 505 12 

282 - 143 61 - - 420 37 

112 - 19 12 - - 378 0 

J42 1.6 25 29 - - 328 0.1 

"Chemical quality doe. not meet the U.S.P.Il.S. Drinking Water Standard.. Bolded numbers are constituents exceeding the standards. 

an.lsed upon data available for this report. Well owner and loc(ltion is as given on the water quality analysis form. 

bS tate of Nevada maximum \~'Hllaminant levt!ls are given in parentheses. 

CFluoride standards are based on ternper~illll·i:. See Table 2.-1. 

dplI = (6.5-8.5) 

F As Fe Mn Color 
1.4c (0.05) (0.60) (0.10) (15) 

Cu Zn 
Turbidity pHd (1.0) (5.0) 

0.10 -- -- -- -- -- 7.S5 - --

0.16 .005 2.9 - - -- 7.22 -- --

0.43 -- -- -- - - 9.0 - --

o.n .035 0.01 .01 - - 9.05 -- -

0.15 .005 0.01 .01 - - 8.1 -- --

0.13 .005 .09 .01 -- - 7.6 - --

0.05 .005 .13 .01 - -- 7.8 - -

.005 .01 .01 
-- 8.2 -- --- -
-- 9.09 - -- - - - --
-- 9.1 -- -- - - - -
-- 8.9 -- --- - - -- --
-- S.8 -- --- - - - --

1.9 
- 8.7 -- -- -- -- --

- 8.2 -- --- -- -- -- -
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Constituent 

Iron (Fe) 

Manganese (Mn) 

pH 

* 

TABLE 5-3 

EFFECTS OF VARIOUS DRINKING WATER CONTAMINANTS 

Effects 

Affects taste and will impart brownish color 
to laundered goods. 

Affects taste and will impart brownish color. 

Affects taste and corrositivity. 

Affects taste; has laxative effect on newcomers. 

Maximum 
Contaminant 

Level* 

0.60 mg/l 

0.10 mg/l 

6.5-8.5 

500 mg/l 

Maximum contaminant level as specified in the State of Nevada Drinking Water Standards. 
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Based on the data given in Table 5-2, Ii ttle or no change can be detected in the 
ground-water quality of the Hardscrabble Creek drainage of the Sutcliffe basin. 
From a water quality standpoint, the overall ground water quality of the 
Hardscrabble Creek drainage appears adequate for any water use. 

The ground water quality of the Mullen Pass area is not well known. The BIA 
test wells at the western ends of the Pass had total dissolved solids concentra
tions (TDS) on the order of 500 ppm. The water quality in the wells recently 
drilled by IHS has been classified as hard and high in sulfates. Water quality 
analyses from these wells have detected sulfate concentrations of 400 to 500 
mg/l. These concentrations are in the range of the maximum contaminant levels 
that are specified by the State of Nevada Drinking Water Standards as shown in 
Table 2-1. 

HYDROGEOLOGIC CONDmONS 

CLIMATE 

The nearest weather station to the Sutcliffe basin is located at Fernley, Nevada. 
Weather data from this station is generally indicative of that of the basin. A 30-
year average at Fernley indicates a January mean temperature of 32.9 0 F and 
July mean of 75. 70 F. Wide diurnal temperature ranges are evident with an 
average daily range of 32.5 0 F. Temperature extremes of llooF and -16 0 F have 
been recorded. 

Average annual precipitation in Fernley is 5.5 inches with the majority falling 
during the winter and spring months. Snowfall is light with an annual average of 
7.7 inches. The growing season at Fernley averages about 148 days. 

Incomplete precipitation records are also available for the towns of Nixon, 
Sutcliffe, Wadsworth and the Sand Pass area. Data for these precipitation 
stations are shown in Table 3-1. Seven years of rainfall records are available for 
the community of Sutcliffe and the average annual precipitation based on these 
years of record is 7.81 inches. 

SPRlNGS 

Hardscrabble and Mullens Creeks are the major drainages of the Sutcliffe basin. 
Numerous springs flow into the creeks .in the upper elevations of the drainages 
which provides the primary base for each of the creeks. These springs issue from 
both the consolidated rock formations on the steep canyon walls and from 
alluvial deposits within the canyon bottoms and valley floors. The Nevada 
Division of Water Resources measured one spring in Hardscrabble Creek drainage 
in 1967. Flow from this spring was estimated to be approximately 125 gallons 
per minute. Numerous springs have also been noted issuing into the alluvial 
sediments throughout the Horgan Ranch area of the Hardscrabble Creek drain
age. In addition to actual spring flows, large areas of wet ground and marshland, 
exhibiting saturated conditions, have also been noted within the Hardscrabble 
Creek drainage. 
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Two springs were documented in the Mullens Pass area by the Nevada Division of 
Water Resources and the U.S. Geological Survey (1973). The first was located at 
23/21-1aac (for explanation of location, see Appendix B) and had an estimated 
flow of 5 gpm in 1970. The second was located at 23/21-15bbd with an estimated 
flow of 0.25 gpm in 1970. Numerous springs are to also be anticipated issuing 
from the alluvial sediments throughout the Mullens Pass area, but have not been 
documented. 

SURF ACE WATER 

Hardscrabble Creek and Mullen Creeks, the major drainages of the Sutcliffe 
basin, are ephemeral drainage systems which relies largely on flows from springs 
as a base source of supply. During the wet winter months, creek flows are 
mainly the result of flow from nearby springs and runoff from precipitation. 
During the summer months of little or no precipitation, both creeks tend to 
disappear into the alluvial fan deposits at the mouth of the canyons providing 
recharge to the ground water aquifers in the area. 

GROUND WATER RECHARGE AND SUBSURFACE FLOW 

Recharge to ground water in the Sutcliffe basin results from deep infiltration of 
precipitation, seepage losses from the creeks and springs, ground water move
ment from areas of higher head and to a lesser extent by underflow from consoli
dated rocks. As stated in the section on precipitation, rainfall quantities in the 
area are small and a large percentage of that precipitation is lost by evapora
tion, replenishment of soil moisture and runoff to either Hardscrable or Mullen 
Creeks. Thus, deep infiltration of rainfall or recharge to groUnd water is only a 
small percentage of total precipitation. Ground water recharge in the Sutcliffe 
basin is expected to result primarily from ground water movement and seepage 
losses. 

As recharge reaches the ground water table, it follows a general direction of 
flow from the higher elevations towards its discharge point at Pyramid Lake. In 
the upper elevations, ground water flow is contained primarily in the alluvial 
sediments within the meadows and canyons. At the mouth of the canyons, 
ground water flows radially into the alluvial fan on its course to Pyramid Lake. 

AREAS OF CHANGING GROUND WATER CONDmONS AND PROBLEMS 

The Hardscrabble Creek drainage of the Sutcliffe basin has experienced a signif
icant decline of water levels in the wells. The cause for these water level 
declines are two-fold. First since construction of the Truckee Carson Canal, 
annual lake levels have been falling at a rate of approximately 1.25 feet. This 
has resulted in a significant dewatering of the valley fill adjacent to the lake. 
The Nevada Division of Water Resources estimates the loss in ground-water 
storage to be as much as 1500 acre-feet per year. Added to this problem is the 
increased ground-water development which has recently occurred in the com
munity of Sutcliffe. This decline and the resulting loss of production appears to 
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be a permanent condition. While water levels may recover somewhat, future 
long-term operation of the one operational well at its current pumping rate will 
probably not be possible. 

Solutions to this ground water problem are somewhat complex. To mmlmize 
water level declines and to protect and conserve ground water resources in the 
Sutcliffe community, it is recommended that a concerted effort be made to 
manage overall groundwater withdrawals from within the basin. Chapter 7 
discusses the goals, objectives and requirements of a management plan which 
should assure that both the quantity and quality of the ground water resources of 
the Sutcliffe basin is maintained. 

ALTERNATIVE GROUND WATER SUPPLIES 

The declining water levels in the Sutcliffe basin has led the Pyramid Lake Tribe 
to investigate alternative ground water sources to the Hardscrabble Creek drain
age. To date, the Tribe has drilled three wells in the Mullens Pass area, approxi
mately 3.5 miles southeast of Sutcliffe. One of the wells was abandoned due to 
drilling problems; the second was test pumped at 150 gpm and is operating with a 
95 gpm pump; the third well is currently being drilled. Water quality at this 
location is classified as hard and high in sulfates. Also, at higher flow rates, 
some problems have occurred with pyrites, sand and silt being drawn into the 
water system. 

Other alternate ground water supplies for the Sutcliffe basin are the alluvial 
deposits along the shores of Pyramid Lake. However, none of these appear to 
have sufficient ground water storage and recharge to adequately supply long
term, high yield wells. 

Other alternative ground water supplies are limited and are generally considered 
not economically feasible. For this reason, existing ground water resources and 
land use within the Sutcliffe community must be affectively managed to ensure 
an adequate water supply. Chapter 7 discusses and develops a ground water 
management program for the Reservation and each of the three major com
munities. 
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CHAPTER 6 

GROUND-WATER EVALUATION OF NIXON BASIN 

INTRODUCTION 

The purpose of this chapter is to describe and discuss the ground water aquifers 
which supply water to the community of Nixon. These aquifers are part of the 
entire Truckee River aquifer system and are )1eavily influenced by surface a.."'1d 
ground water uses and withdrawals upgradient and upstream of the Nixon basin. 
However, discussion of this influence is beyond the scope of this report and will 
not be addressed nor discussed. Boundaries of the Nixon basin were limited to 
the wells in and around the Hixon community and are shown in Figure 6-1. 

Various reports and studies (as listed in Appendix A), lithologic logs, and water 
quality analyses were used as background data to prepare the discussion and 
assessment of existing ground water conditions of the Nixon basin. ~10st of the 
data was incomplete and contradictory in nature. Extensive field work and study 
is required to correct this existing data which is beyond the scope of this investi
gation. Therefore, only general discussions and evaluations are presented in this 
chapter. Site or area specific discussions and recommendations may be 
developed as the existing data is reviewed, corrected, and correlated; as addi
tional data becomes available; and, as a basin or Reservation-wide ground water 
management program is initiated as outlined and recommended in Chapter 7. 

LOCATION AND GENERAL DESCRIPTION OF STUDY AREA 

Nixon basin is located approximately four miles southeast of Pyramid Lake in 
western Nevada. Nixon is the major community within the basin and lies at an 
approximate latitude and longitude of 39 050' North and 119022' West, respec
tively. The basin lies within the boundaries of the Pyramid Lake Indian Reserva
tion and is drained by the Truckee River. 

Nixon basin lies predominantly within the Pyramid Lake hydrographic area as 
described and developed by the Nevada Division of Water a.'1d Resources and the 
U.S. Geological Survey (1973), and contains approximately 1280 acres. The 
majority of the surface water enters and exits the basin through the Truckee 
River and eventually discharges into ~yramid Lake. In addition, the general 
direction of ground water flow is towards Pyramid Lake where some of it seeps 
into and recharges the Lake. Elevations within the basin range from about 3,900 
to 4,000 feet above mean sea level. Tributory surface flows in the basin origi
nate in the higher elevations of the Virginia Mountains to the west and the 
Nightingale Mountains to the east for small drainages in the vicinity of the basin. 
The Sierra Nevada Mountains provide the majority of the surface runoff and 
streamflow for the Truckee River, the main surface water resource of the Nixon 
basin. Ground water within the basin results primarily from basin underflow and 
percolation of water through the alluviam adjacent to and underlying the 
Truckee River. 
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HYDROGEOLOGIC ENVIRONMENT 

GENERAL GEOLOGIC CHARACTERISTICS 

Two major classifications comprise the geologic units of the Nixon basin; con
solidated rock and alluvial deposits. The consolidated rocks, for purposes of this 
report, are considered to be essentially nonwater-bearing, while the alluvial 
deposits comprise the major unit for storing and transmitting water. Within the 
Nixon basin, the consolidated rock unit is relatively uncommon but believed to 
form the external hydraulic boundaries which underlie and surround the water
bearing alluvial deposits. The consolidated rock unit consists primarily of 
Mesozoic granitic intrusive rock and Cenozoic volcanic rocks. The alluvial 
deposits form the valley-fill reservoirs and consist of boulder, gravel, sand, silt 
and clay particles. The alluvial deposits beneath the central part of the basin, 
near the Truckee River, are probably at least 350 feet thick. The alluvial 
deposits are comprised of fluvial and lacustine boulders, gravel, sand, silt and 
clay derived mainly from upland consolidated rocks or transported into the area 
by the Truckee River. 

AQUIFER UNITS 

The sand, gravel and boulder size material contained within the alluvial deposits 
constitutes the principal aquifer zones for storing, transmitting and yielding 
ground water underlying the community of Nixon. Few lithologic logs are avail
able for the basin, however existing data indicates that alluvial deposits under
lying the Nixon basin may reach thicknesses of 350 feet or greater. Existing 
available lithologic logs do not describe the subsurface conditions and aquifers in 
the area, however, wells in the basin vary in depth from 10 to 350 feet below 
ground surface. 

WATER WELL INVENTORY 

Ground water is the principal source of water supply for the community of Nixon 
and nearby irrigation users. Unfortunately, well drilling and construction records 
for most of the wells in the Nixon area are incomplete and/or entirely missing. 
This has resulted in a lack of general and site specific data on ground water 
conditions in the Nixon basin. From available information obtained from existing 
reports and documents, it appears that there are seven wells in the Nixon basin, 
one of which has been abandoned. Tab,le 6-1 provides a listing of well locations 
(approximated if otherwise unkown), well owners and well capacity (where 
known) for the existing anu abandoned wells within the Nixon basin. Further 
information on well construction and drilling information can be found in 
Appendix B. It should be noted that the majority of these wells have not been 
accurately located in the existing data. These wells should be field located and 
identified on a map or aerial photo, and well depths, capacities and owners 
should be verified. This field verification is beyond the scope of this investiga
tion. 
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TABLE 6-1 

NIXON BASIN WELL INVENTORY 

Location Owner 

23/23-15cad Gilbert Greene 

23/23-23bcb Harry Winnemucca 

23/23-25bcd Pyramid Lake Paiute Tribe 

23/23-25dba Pyramid Lake Paiute Tribe 

23/23 - 26ddc Nevada Highway Department 

23/23-35 Debra Harry 

23/23-36ddc Albert Aleck 

* 

Well Capacity 

a 

b 8 gpm 

135gpm 

40 gpm 

21 gpm 

15 gpm 

a 

Location is given as found on the lithologic log, water quality analysis, or water 
resources report and is explained in Appendix B. 

a Well capacity unavailable. 
b Well abandoned or unused. 
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GROUND WATER USE 

Ground water within the Nixon basin is used predominantly for domestic/com
munity and irrigation purposes. Domestic/community wells primarily serve the 
community of Nixon and private landowners. Irrigation users are generally found 
along the Truckee River. Little or no commercial or industrial uses are found 
within the Nixon basin. 

GROUND WATER AV.All..ABTI..ITY 

Existing data on the Nixon basin indicates that little or no groUnd water avail
ability problems have been or will be experienced in the area. Water levels in 
most wells appear to be relatively stable from year to year. This is probably due 
to adequate ground water recharge in basins of higher head and insignificant 
withdrawals being experienced on and around the Nixon basin. Unless ground 
water resources are heavily developed in the Nixon basin or its recharge and 
underflow areas, few problems are anticipated with ground water quantity in the 
Nixon basin. 

GROUND WATER QUALITY 

Evaluation of ground water quality is highly dependent upon anticipated water 
use. The majority of the ground water within the Nixon basin has been developed 
for domestic use. For this reason, ground water quality will be evaluated based 
upon the State of Nevada drinking water standards as described in Chapter 2. 
Maximum contaminant levels for various drinking water constituents, as 
described in the standards, are shown in Tables 2-1 and 2-2. 

Data on the quality of the ground water in the Nixon basin is quite limited. 
Many of the wells in the basin have had a water quality analysis performed on 
only one occasion. Little or no data is available to detect trends or changes in 
water quality, therefore, the discussion of ground water quality is limited to well 
by well examples which mayor may not be representative of the ground water 
quality of the basin as a whole. 

A compilation of water quality analyses of wells in the Nixon basin, which were 
available for examination and evaluation for this report, is given in Table 6-2. 
The analyses are described by well owner and/or location as given on the water 
quality analysis report form. Within the Nixon basin, constituents exceeding the 
maximum contaminant levels defined by the Nevada drinking water standards 
include: arsenic (As); color; and pH. The effects of exceeding the maximum 
contaminant levels for each of these constituents are described in Table 6-3. 
Based upon this limited water quality, the quality of the ground water in the 
Nixon basin is generally excellent and overall meets both EPA's and the Nevada 
drinking water standards. 
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Well Date TOS Hardne"" Mg 
Owner Location Sampled (1000) (500) Ca 1150) 

"N. Harry 23/23-35 12/8/80 493 0 0 0 

A. James 2l/24-36 4/10/78 478 316 n 33 

.. C. Wadsworth 23/23-35 5/12/78 539 3 1 0 

Comm. Well 2.3/23-24 11/13/75 515 Z3 I> 2 

Smith - 9/--/73 -- 34.8 13.0 

Comm. Well 2.3/2.3-25 8/21/73 454 48 11 5 
. 

"Comm. Well 23/2.3-25 4/10/73 391 neg. neg. neg. 

Nixon Supply - 1/l1/7Z 464 52 19 1 

>OM. Pauline -- 7/9170 'lIZ 4 neg. I 

USPHS Well - 11/11/65 375 ZO 6.4 1.0 

School Well - 5/21/62 353 3Z 9.6 2.0 

TABLE 6-Z 
WELL WATER QUALITY ANALYSEsa 

NIXON BASIN 

CONSTITUENTS (PPM) 

5°4 CI N03 
Na Ie (500) (400) (45) Alkalinity HC03 C03 

185 5 44 65 0.3 252 176 54 

23 6 Z02 40 7.6 90 110 0 

186 6 71 82 0.8 ZZ4 zzo zz 

160 17 86 93 0.8 106 159 18 

65.8 5.4 66.7 58.0 1.10 - ZOO.3 -
144 13 74 85 0.6 164 171 12 

12.9 - 27 46 1.4 188 144 34 

177 - 156 80 0.9 160 176 8 

158 - 16 28 1.0 29Z 356 42 

136 - 72 60 neg. 156 190 0 

109 - 24 64 T 154 188 4.3 

"Chemical quality doe. not meel the U.S.P.H.S. Drinking Water Standards. Balded numbers are constituents exceeding the standards. 

aBased upon data available for this report. Well owner and location is as given on the water quality analysis form. 

bState of Nevada maximum contaminant levels are given in parentheses. 

CFluorlde standards are ba~f!II on temperature. See Table 2-1. 

dpil = (6.5-8.5) 

F AJi Fe Mn Color 
1.4c (0.05) (0.60) (0.10) (l5) Cu Zn 

Turbidity pUd (1.0) (5.0) 

0.6-1 .0-15 0.38 0.02 3 1.4 9.44 0.0 0.02 

0.14 .000 0.00 0.00 3 0.7 7.60 - -
0.29 .015 0.39 0.02 7 4.0 8.65 -- --

0.30 .000 0.01 0.00 3 0.3 8.50 - -

0.11 - - - -- -- 7.42 - -

0.23 neg. O.ll neg. 7 2..0 8.44 - --

0.33 .040 0.56 -- 70 5.0 9.15 - --

0.23 0 - -- 0.56 8.5 0 -neg. 

1.08 0.07 0040 70 
1.1 8.83 - --

0.50 0.30 
- 8.2 -- ---- - -

0.25 - 8.49 - -- neg. - --
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TABLE 6-3 

EFFECTS OF VARIOUS DRINKING WATER CONTAMINANTS 

Constituent 

Arsenic (As) 

Color 

pH 

* 

Effects 

Highly toxic, incidence of skin 
cancer reported to be unusually 
high in England with arsenic 
present in drinking water at 
12 mg/l. 

Undesirable from aesthetic consider
Hons and may dull clothes or stain 
food and fixtures. 

Affects taste and corrositivity. 

Maximum 
Contaminant 

Level * 
.05 mg/l 

15 color units 

6.5 - 8.5 

Maximum contaminant level is as specified in the State of Nevada Drinking Water 
Standards. 
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HYDROLOGIC CONDmONS 

Only minimal hydrologic records have been collected in the Nixon ground water 
basin. As a result, any assessment of the hydrologic characteristics within the 
basin must rely on partial data where available and interpolation from similar 
hydrologic areas with longer term records. Thus, one must bear in mind that 
reported hydrologic estimates are "best guess or magnitude" type of numbers, 
and will need refinement as more data becomes available. 

CLIMATE 

The nearest weather station to the Nixon basin is located at Fernley, Nevada. 
Weather data from this station is generally indicative of that of the basin. A 30-
year average at Fernley indicates a January mean temperature of 32.90F and 
July mean of 75.70F. Wide diurnal temperature ranges are evident with an 
average daily range of 32.50F. Temperature extremes of llOoF and -160F have 
been recorded. 

Average annual precipitation in Fernley is 5.5 inches with the majority falling 
during the winter and spring months. Snowfall is light with an annual average of 
7.7 inches. The growing season at Fernley averages about 148 days. 

Incomplete precipitation records are also available for the towns of Nixon, 
Sutcliffe, Wadsworth and the Sand Pass area. Data for these precipitation 
stations are shown on Table 3-1. As can be seen from this table, only 9 years of 
rainfall records are available for the community of Nixon and the average annual 
precipitation is 7.09 inches. 

SPRINGS 

Reports on water resources of the Nixon basin have indicated that there are no 
springs in the area. This is probably due to the relatively flat slope of the land 
surface and the aquifer and the relative proximity of the basin to the Truckee 
River. However, if a spring is located within the basin, it is generally believed 
that the majority of the water would be absorbed into the ground or consumed by 
evapotranspiration soon after the water is issued. 

SURF ACE WATER 

The Truckee River is the major surface water resource of the Nixon basin. The 
River discharges much of the runoff from the Sierra Nevada Mountains and is the 
major source of recharge to Pyramid Lake. The gaging station which is nearest 
the discharge point of the Truckee River into Pyramid Lake is located within the 
community of Nixon. The average annual streamflow at this gaging station for 
the period from 1919 to 1969 is 250,000 acre-feet. The maximum and minimum 
annual stream flows were 1,040,000 and 13,000 acre-feet, in the 1952 and 1931 
water years, respectively. 
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One additional surface water resource has been identified within the Nixon basin. 
The Nevada Division of Water Resources and the U.S. Geological Survey (1973) 
located a small tributary stream near Nixon with approximate drainage area of 
1.9 square miles. The stream was unnamed but a location of 23/22-19dc was 
given (for an explanation of this location, see Appendix B). Flows for the stream 
are thought to originate due to precipitation and climatological changes. A 
maximum stream discharge of 160 cfs was measured on January 25, 1969. 

GROUND WATER RECHARGE AND SUBSURFACE FLOW 

Recharge to the ground water in the Nixon basin results from infiltration of 
precipitation, seepage losses from the Truckee River, ground water movement 
from areas of higher head, and by underflow from consolidated rocks. As noted 
in the section on precipitation, rainfall quantities in the area are small; a large 
percentage of it is lost by evaporation, replenishment of soil moisture and sur
face runoff. Thus, recharge to the ground water in the Nixon basin is expected 
to be due to ground water movement from areas of higher head and by seepage 
losses from the Truckee River. 

Ground water moves from recharge areas in the mountains or on the adjacent 
alluvial slopes to the "lowlands," where the water is consumed by evapotranspir
ation or leaves the area as surface or ground water outflow. Natural ground 
water recharge to this area is derived from the Virginia Mountains which forms 
the western boundary of the Truckee River valley in this vicinity. In general, 
ground water entering the Nixon basin flows towards the Truckee River and 
Pyramid Lake. 

The estimated average annual potential ground water recharge for the entire 
Pyramid Lake Valley is 6,600 acre-feet (Nevada Division of Water Resources and 
the U.S. Geological Survey, 1973). For the elevations found in the Nixon basin, 
estimated potential ground water recharge is minor. Subsurface inflow is known 
to occur between Wadsworth and Nixon. Streamflow gages located within the 
two communities on the Truckee River indicates that an average net increase of 
15 cfs occurs between the two communities during periods of low flow. Most of 
this inflow is thought to be ground water that originates in the Fernley area. 
The estimated subsurface inflow from outside the Pyramid Lake Valley between 
Wadsworth and Nixon is 300 acre-feet per year. 

AREAS OF CHANGING GROUND WATER CONDmONS AND PROBLEMS 

Little data is available to detect changes in ground water conditions within the 
Nixon basin. At present there appears to be no existing or potential ground 
water problems within the basin. However, if major development of the ground 
water resources in either the Nixon area or the basin's recharge or subsurface 
inflow areas, the ground water conditions could change. Therefore, in order to 
minimize potential ground water changes and to protect and conserve ground 
water resources in the Nixon community, it is recommended that a concerted 
effort be made to manage overall ground water resources from within the basin 
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and the surrounding water areas. A general ITlanagement plan for the Reserva
tion and the Nixon basin is outlined and described in Chapter 7 of this report. 

ALTERNATIVE GROUND WATER SUPPLIES 

Water levels in the Nixon basin indicate that few problems exist at present with 
ground water availability. However, if the ground water in the area became 
overdeveloped or even possibly contaminated, another source of ground water 
supply would be needed. 

Data on ground water quality and quantity near the Nixon basin is rather limited. 
The community of Little Nixon, located approximately 1.7 miles southeast of the 
town of Nixon has a 6-1/8 inch diameter well which supplies community water. 
The well is 95 feet deep and has good water quality. However with the existing 
pump, the well is presently incapable of meeting the existing water demands of 
the Little Nixon area. A well drilled to a depth greater than 100 feet between 
Nixon and Little Nixon could provide an alternative water supply to the Nixon 
area. However no data is available to determine the adequacy of this location 
from a quantity or quality standpoint. 

Another alternative site would be the alluvial fans at the base of the drainages 
flowing from the Virginia Mountains. Existing wells along the range show 
adequate water supplies with occasional water quality problems. Locating a 
ground water well in any of these alluvial fans will require further exploration, 
investigation, and study. 
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CHliYTER 7 

GROUND WATER IvlM;[AGEMTh"T ON THE P¥RAivfID 
L1LKE INDIAN RESERVAnON 

INTRODUCnON 

lnis ch outlines the goals and objectives of a ground \':atet mcL;.cagement 
program for the id Lake Indian ReSeT\7atjon~ _~ 1!fTaille\~70rk" ill2<-.tJagernent 

developed for the Reservation to be utilized by the Tribe in evaluating 
vv'ater cunditions, detecting ground \Tv-ater quantity and quality chaI:ges, and 

to a fOLLTJdation for an the effects of future de ment proposals 
for the Resecvation and its three major communities Wadsworth, and 
Sutcliffe). Y-'1is md-tlagement plan is intended to be used in c ction with the 
"Framework L~TJd <Lnd \Vater Resources Dev ent Pld-tl of the id Lake 
Lldian Reservation" which was developed by JMM lLTJder Task IV of the Pyramid 
LaJce 208 Water Quality Planning Program. 

EED FOR A GROUND WATER MANAGEMENT PLAN 

t!le co Ie a.=JageIDent of 

culd use of ground \'~~ate:r has fol}o-;~led a pet ern of 
action D~~()~-yaIDS on CLLl individuaL case-b,·-case 

~ ~ • J 

oft;:::D fail to :tee ze the benefits of DTovjd for 
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E.gency, (;1' ~·a:.er reSOliTce l-::-:cJ-=:-:2.ge eDt G:rs~JlizatjoD h2.5 ~ts o\\'-n gc,21s 2S1d ec

:jves, d...!ld tbese JJay be inc SiSTent, or eVen in corlflict, \\-lth the goals of other 
ground ",:;-ater users j.n the area. 

goals of V,~2.ter manage::nent ageDcies 2.nd users caB U5\J best be 
d ent of a groTmd -v;:ater ~-:i12-.!.2.gement 

all~:l ested part;es or t:;eir 
ted re}JreseDtatives. III the case of the Rese!'vat1on, it rnay be best to 

a1 s. 

C:Tc'-~u)d ·v.~ater USe~S often GO Dot ree 
-vvell advanced~ Tnese 

2ter, and rehabili :~ion costs TO Qee~)2D 

rn 1S e a er ql2 
:,efore the degraded bee 
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ems 
S C2Il take seve::-a] for:ns~ Often a 

o er cC'sts to lift the 
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It is important to note that most ground water problems result from actions of man 
and, therefore, might be prevented at the outset assuming the requisite insight and 
technical and institutional ability. Usually, however, historic grolL'1cl \vater 
development practices are followed until crisis condibons develop. Man's 

reluctance to change tyaditional practices, such as keeping the ground water basins 
full to reduce pumping costs or over-extracting to maintain water rights, makes it 
essential for resource agencies to provide for the planned utilization and mallage
ment of the ground as well as surface ,vater resources. 

Ground watey underlying the Pyramid Lake bdian Heservation lS a life sustaining 
resource which must be cons;::rved and utilized for the maximum beDefit of the 
Tribe. The lack of plill'1Ded utilization aDd maDagement of grouIJd ",-aiel' OD the 
Reservation has resulted in ground water problems which could have be'2D 
prevented through prudent water resource maDagement. A recent example of the 
need for compreheDsive grmmd water ma'1agement on the Reservation is found in 
the community of Sutcliffe. Declining water levels in wells within the community 
led tu <t crisis situation where water had to be trucked into the community lilltil a 
new source of ground water could be developed. If the ground water in the Sntcliffe 
community had been mcu'1aged following a general grolLTld -water conservation p1ill'1, 
this problem would have been identified in its early stages and CUl action program 
could have been developed to solve or mitigate the problem prior to this crisis 
situa bon. 

PYRAMID LAKE GROU1'.-rn VI ATER MANAGEMENT PLAN 

mTRODUCTION 

The ",.::'.·as GeV t':' Tribal 
and Reservation needs~ ori~ir::s and capabiljtjes" T:'lis , " 

P,~[}OQ1C 

upda te C01d re\r:S10D as needs arid 
developed upon a £TameV\~ork or 

T:le TTaIlagement ~v..~as 

approacn. Llcluded are: t~e goals 
an; the tasks or lA"or}: elements of the plan; a ::JJCiDce 

monit ?iugrcm for the ; ?-ild ad~inistration of the Plane 

J~1M strongly r':'commends that J.... "'T".' lne J. floe a general Reservation-wide ground 
\;-~-ater Inxlcgement resolution l):rovj.ding for 
a~ld quantity. This pl2..J.l proposed in this 

the ection of both \\~ate:r quality 
~ ho-v.--ever, does not for 

F~eser-\/a tjon-\\~}de ent~ T1~e ascn for this is due to the lack 
of the Fy-rcmid Lake Indian 

ded in J~1l\1fs contract \\~jth the 
to ma:uage the resources of the three major co:r::rrJ"unitjes 

and Sutclif Cll--:1d the ?v1u11ens Pass area .. -:.45 additlo:=Jal ent is 
proposed on the R s110uJd be revised to incorporate 

aTea~ 

GOALS 

The objective of the grolLnd v,;ater management plcul is to provide a mecu'1S for early 
identificatjon of changes or IT'S m \-vaier conditions so that the goals 
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and policies established in the "Framework Land and Water Resources Development 
Plan for the P-n"amid Lake Indian Reservation", Task IV, of the Pyramid Lake 208 
Water Quali ty~Planning Program, are achieved. 

WORK OF THE PLAN 

The work elements or tasks of the ground "water management program were 
developed a general area-wide basis. These work elements are based on the 
information presented in Chapters 3 through 6 of this report which describe the 
existing ground water conditions of the Reservation. Prior to actually completing 
the requirements of the work elements, some addit10nal background information 
must be generated. The development of this information was outside the scope of 
services included with the contract for the prepara tion of this report. The require
ments for the background information and the work elements follows. 

Information 

Additional background information is required prior to initiation of the work 
elements of the ma..11agement plan. Much of this background information requires 
field verification of existing data. 

1. All land and v:ell owners in the three communities cmd \1ullens Pass area 
should be notified of the ground water management program and access to 
existing wells 2...11d ",eD owners drilling information should be requested. 

2. Tt1e existing wells in the three communities and i'.1ul1ens Pass area must be 
field varified and their exact location plotted on a map or aerial photo. 

3. Drilling informa tion, v,,~ell depths, 3J.IO 

existing ~7ells in the three cornmunities~ 
on forms similar to the table 

well o,,-ners must be verified on all 
This inbr:nation should be tabulated 
m B. 

41> Effort should be made to correct the ~~elllocatjon cmG o\\ner on the existing 
-,;;-ater data ed in Tables 4-2, 5-2, cmd 6-2. In addition, 3.Ily 
other existing available ground "Y.-ater data for the three communities fu,d 
Mullens Pass should be tabulated similar to the water quality tables presented 
m this report. 

5. and construction data for each well should be correlated V,-it11 t:le 
available ater quality if possible. 

6. If a sa..11itary landfill is located within or near the bmmcaries of 2-TJY of the 
water it should be located on a map 2...11d fuly ground water 

ill wells for the lfu,dfill should be identified. 

Work tasks are the general procedures and 
:noni water n:::anagement plan. 
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1. Static water level measurements should be made and recorded monthly on all 
wells in the three ground water management basins, or at the very minimum, 
twice annually corresponding to the wet and dry periods on the Reservation. 

2. Comple te water quaE ty analyses should be conducted on all private (and 
community) wells in the three ground water management basins on yearly 
basis and tabulated similarly to the water quality data prepared in the 
background information section. All analyses should include, at a minimum, 
analysis for the major cations and anions normally found in the water. 

3. Pumping and energy consumption records shall be kept on all community wells 
for correlation with ground water withdrawal rates, if needed. 

4. The administrator of the ground water management program should review 
and evabate all of the collected data on an annual basis to detect changes in 
ground water quantity, quality or energy consumption. 

After the ground wat''?r management program is implemented, the program must be 
monitored to assure that the desired results are being accomplish-2d and to detect 
any unpredicted ground water changes that are adverse to the management pro
gram. This monitoring program should be conducted by the administrator of the 
mrulagement plan. 

The monitoring should coordinate and evaluate the results of the work elements, 
and expand or reduce them where necessary. In addition, the work ele:neYlis sbould 
be evaluated to assure that there are llO gaps in data collection nor excessive data 
being collected from one location. TI1e monitoring program should determine if 
addit10nal da ta is necessary in an area of a ground \vater basin, a...T1d a site for ground 
water monitoring well should be recommended to the Trlbe by the administrator of 
the ground water management plan. 

AD !vfINISTRAT10 N 

A Water Master for the Reservation should be appointed to administer a...TJd monitor 
the ground water maDagement program. The Water Master should assist ill further 
refi:1ement and development of the plan and be responsible for actual plan imple
mentation al'"1d monitoring. The Water Master should identify any ::::'::iLlges or 
problems in ground water conditions and assist in developing astra tegy to overcome 
these problems. In addition, the V?ater Master should keep abreast of water needs, 
uses, a...T1d development throughout the Reservation. A library of existing ground 
water data iLTJd reports should be kept "on file" with the Water Master. 

Task III, "Jvlanagement Agency Evaluation for the Pyramid Lake Z08 V,Tater Quality 
PliLlIling Program" provides a illore detailed discussion of the institutional/admini
strative aspects of the overall Z08 management program proposed by J1vfM for 
adoption by the Pyramid Lake Paiute Tribe. Tne overriding emphasis of the 
program presented in this chapter is one of Tribal sovereignty and the Tribe's 
capacity to function as a Z08 mallagement agency. Further, the plans stress the 
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concept that local governments can best manage and regulate local water quality 
problems. Therefore, in considering adoption and implementa tion of the plans, the 
Tribe should give special attenbon to the potential for incorporating the goals and 
objectives presented in this report within the scope of existing or plaImed Tribal 
programs, wherever possible. The decision to adopt elements or all of the plans in 
their entirety should consider financial and staffing requirements and capability to 
enact, administer and enforce policy directives. Overall options related to alterna
tive 208 management agency makeups, fllilding and staffing requirements, and 
program scheduling are discussed in more detail in Task III of the Pyramid Lake 
Paiute Tribe 208 W;J.:er Quality Jvfa_nagement Plan. 
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APPENDIX B 

LOCATION J>..ND NUMBERING SYSTEM FOR WELLS 
jI..ND OTHER HYDROLOGIC SITES 

The location Cl.l"1d numbering system for the wells and other hydrologic sites pre
sented in this report, indicates site location on the basis of the rectangular 
subdivision of public lands, referenced to the MOll...Tlt Diablo base line and 
meridian. Each number consists of three units: the first is the township north of 
the base line; the second unit, separated from the first by a slant, is the range 
east of the meridian; the third unit, separated from the second by a dash, desig
nates the square-mile section. The section number is followed by letters that 
indicate the quarter section, quarter-quarter section, and so on; the letters a, b, 
c, and d designate the northeast, northwest, southwest, and southeast quarters, 
respectively. For example, well 21/23-13dcc is in SWXSWXSEX sec. 13, T. 21 N., 
R. 23 E. In this report, most sites were identified and located using data 
described on lithologic logs, water quality analyses, water resource reports, CLTld 
U.S.G.S. topographic maps. 
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Us<" 

Water level: 

!\eJuarks: 

Location 

W . !lATA 

C, comHlerci,aI; D, dOIllesticj E t c]{pioratory; I, indtlstri~llj h, irrig;l inn; 1\ puhlic supply; S, stock; 1J, \l11t1~t·d {Jr abandoned (iIllplldecl lise in parentheses). 

r.A,"!~\S\lrements recorded lo nei1resl foot as reported by w(~ll drillr~r or owner. 

C, cilelnical E\nfdysis and y(~!lr; F, depth, ill feet, at which W(1.t(-~r was first eI1C{)lll\tf~t!,d dllring drilling; L, driller's log; 0, U.S.Ci.S. observation w~ll; H, 
reported well dcplh when drilledj 11, I",;,d, in f,'el. 

Land Water-level 
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19/25-6cc<: BUteilU of ,(tJJd jv1;:~nagf! 11If~n I 19,10 21 ; (, DS 4,470 1')5 l2.- -- . .10 C. 
1,),).74 6-10-70 

ZO/Z2.·-Z8bcc BlIt'{!a1! 1)( ] ,and Man(\gf~Illl'llt 1')53 HI (, S 4,370 71 9- -5.1 FeR')j Lj C. 
SteidJ",,,y,,r well l 

-]Jbab Sif'ITa Pacific Powe!" Co. 1')6 I I J.J ?(l H In WOn·j 'I,Z60 7. J 5- -(, J L; C; weIll. 
-353/1a Eagle--Picher Industries, Inc. 1961 1 :10 1O, Il I 100/')5 4,255 30 '1- -6 I F~46; L. 
-35abc do, I ')S7 I!) 5 B P 4,2.55 1',140. 

20/23-1 ')ca Filey Kelly 1')6B ',Il 6 IlS 60/3 4,210 J(I J ·-liB 1'=8; L. 
-2ldaa ~!rs. H. W. Lll!ZOW 1968 7(, 6 OS l.0/1?. '1, J 80 lH 3 - -I,ll F.Jll;L;C. 

Zil 3-05-70 
20/24-4""", l)yramid I "d{('" P,d!lt.(~ Tdhe lW Il ZOO/4.5 -l,OB5 51 L; C=74, 75. 

(Wadsworth FI"IIl. Sch"ol) -., Nevacco Industrie~) (,()() J2 C=73,74. 
II i>hd Nevada Cemeill Co. 1')66 Z.'i () 1 Z 11' 7'iOjl!, 1, J 20 37 1')1,6 1'''40; Lj c. 
II ccc Nev(lfJa IIighw(lY Depi. JI 6 1 1,15 I O. 

-IHilcil N"Vild" llighw"y [1"I'L 1970 1 fJ5 lZ U (1') insllfficipnt 4, j 50 l.. 
-2'11,I,iJ I j;erllky W"l,~r District 1958 207 ZO-H I (JOO/J 5 <1,180 6n 1958 ],""78j l.. 

ell I) 
-Z.'l hbill. do. (wI·dl 2) 1965 199 10 p 500/l'l '1,1 RO 78 5- -65 1-'"IUj I.; c. 

775/29 
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ZO! lS-) 1,,1,1 ;;;\v'n Sdin's ~;,~t."vice ;;[(\1 ion 1')1,5 zo6 (, c ,j,140 36.43 2-ZO-70 F e l,8; L; C. 

-\ ~~(T(' Joe (iarhadllo ?Ii (, U (Il) 4,133 O. 
Hccc(. do. 15 S 10 U(I.) ')OO/-lS .j, 1\5 H=ZOO; 0; L; C. 

-ll ACJ) .I,,"" Urizar I') 'i I 212 (, IJ 1,145 2.3 12- -51 F=2.5; L. 
5.50 7-/.2.-5.1 C. 

-l:l"ila "ael, Olson I')(,(J 60 (, (" 
,) '1,100 1(,. -il) 3-0,j-70 C-

-24('<1<1 bin" B. l1rllsiJ l'lSO I ?l {, llS (,()!- - 4,165 35 I 1- -50 F=llll; L. 
<ill. ill 7-ZZ-53 C. 

-Z5adb M<;rril COIlstrllctioll Co. I ')(,S L'IO (, U(I) ,j,2.50 I'ID 8- -(,5 H=2.5B; F-135; L; C. 
167.15 3-0.j-70 

ZI/LJ-13t1cc 1lel',,"ii Bros. I ')11l H5 (, S <1,190 3" _ :J i 1- ,18 F=,j8; L; C. 
:n .,1 j () - Z~; - 61 

38.1 2-1')-70 

li,iJd 1')71) U.S Dry nry 

21 I G'I-') ,lilllily (:orildilip (W-31) 19'1H ·iZ (, n 1.5/-- 'j5 Jl-OJ-7Il L; C=78. 

- j {I,,)C (:f'rj~!.;ol<1 nru:·,. I'),'" 3·I·l (, S 5/-- '1,330 2.94 ? 5- -4·1 f.; C. 
Elm;,-a Copl'la"d (W-21l) 191H I ·1 (, n (,0/-- 1 Ii 17 -78 L; C=77, 78. 

-] Il illpl! (:"J)()lillld (W .. 2,')j 1978 Il:i (, Il " O!-- 20 11 J-1-7 g L; <:=77, 78. 
-i5 H ohert ,J iHlJ{'~ j(,5 (, 0 (>78. 

6aca Ilejpfl l\L:nye TlIUIl\;\S H) 6 llS '1,010 1').';) 2. 2.IJ -7 (I C. 
() !J1I"11)0 lOll (W-JO) 1')7 g II c. (, I) I()()/-- () 12-03 .. 78 1.; C=78, 81. 

-l6ae 1illiv. j.j"v. (("no (S-S Panch) I ')7·l III Ii, I) I (lOll/' Ii 10-06-74 L. 
-2.3 S. (:npeLllId 56 C' i) 35/lil III ~--.----- L. 
--2.7 1:. JO]\I, (IV lei) I ',Ii (, 11 35/12 11 -------- L; C=80. 
-17 .I .. Joh" (IV-l5) 100 6 j) W/4 2J -------.- L; C=77. 
-{Hdde W. J. ('er".:~5()lat Sr. l're-I,)OO 12-- 1·1 J(, DS -I, (j-IO 8 I() C. 
.. JOclbd Pyt'i:.ll!lid Lake Paiu(f~ Tribe IHO oj? U(S) '1, 1 ')0 154.0 2-19-70 

-lice Karl T(}b(~y \971\ gO l(l'! n L; C=78. 
-J.ldciJ do. (\V;ldsworth Indllstrial Park) I ')id) 170 26- I J I 12.00/-- 1, I ZO 9'1 I 1- -68 L; (;=77. 
-J.Ja Cllll\l-tJ I 1 m') 2.5 J E <1,014 12..0 lZ--U6-79 o. 
-nil ClIlM-NZ/\ i')l') 'Jl I E '1,001 flow 10-06-79 0; j[cc4,017; C=79. 
-33a CI12M-Nl.!1 1')7') '7 E ",004 <1 IO-JO-7'J 0; C=79. 
-Jh CIIZl\'I-N3 In'! 17 E .j ,(lO5 7 10-11-79 Cl. 
-31 ClIZM-NC ')7 ') 11 J E '1,0]] J 10-11-79 eli C~79. 

CllLM-CI 1')7') 'I S .J E ", U'14 18 JO--J2.-79 Cl. 
-330 CJJLI\lC>.A 191'1 ') I E ",02A flow 10-2.0-79 0; lI~·I,()'-'); (;=79. 

·33" ClllM-C2B I'll') )0 E '1,rIZ'i 3 1'---06-79 O. 
3 j;\ CII/M-Cj/\ 1'1/ ') 12.1 J E '1,01') flow IO-1'I-79 0; 11--·j,1l30, C o 7'). 

-1 Ll CIIZM -CJlI 1')1') 71 ) E 4,()1~ 0.5 10-16-79 0; (>79. 

--3.1" CII2.~1 (:4 I 'n') _HI J E '1,0 J B J l-06-79 0; \,=79. 
-3.1 i\ ClInl- SC' 1')7') 12. E 1,OJ'} IZ-06--79 0; C=79. 
--:nil CJlL~1 S I '1'1') . 12. j J': 4,OSA 12. lZ-06-79 O . 
-J];\ CIIZM-SZA I'n') n J E 4,063 20 J 2. -III, -79 O. 
-3 :J;, CIllI\l-SZIl J ')7 ') Jl J E 4,062 ZO 12-06-79 O. 
-3.3" (' lfZ~1-S3 1')"19 17 J E 4,O'!] H 12.-06-79 0; C=79. 
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-:1 'lea Hnl",rt I ,',yv,\ (\V-c,!» 1 ')7 II 1:15 11 1) 10 IZ-14-7B Lj C~79, 

-33 aa Kevan Ilig!,lllld (W-l7) 1971l lIn (, M 10 l,i C=79, 81. 
-33 ? AuiI"iI HlnsslIlll 10,) 6 n 35/ J 8 n -------- Lj C~78. 

-33 ? NOl'lnan lIenry 16) 6 n Z5/2 iJ Stl --------- L. 

-.l3 ? Billie (illerrero 111 6 D ZO/12 II ------ --- L; C=76. 

-34 T. Jarnes HI 6 j) 35/16 I B flnw Lj C~77, 78. 

-15 If & W 1,)77 65 6 II 14 9-15-77 Lj C=76. 

U/1l-7 No. Am Avi"tion 1f7-·7 SO/O 40 9- -67 C~64. 

H/Z3-lhd" Pyramid Lake Pi,;,,!e Tribe 1961 60 6 P 15/- - 3,910 -------- C. 

- J ddb noy Carcia I f)49 ') 5 6 Um) 7/-- 3,930 30 3- -49 F=50j Lj C=77, BO. 
-Ibd SlIli!h WeJi C. 

-lab Willne "nlcca Well Co 
-27eica Depaoli BI'<)5. 19S7 1(,2 (, S Z,f -. 4,810 JSO F=H8j L. 

PUTI' Well "I, lIat 112 1977 ,cf)1l JO 400/'18 30 ] 1- -77 Lj C=7B. 

PUTE W"II n, lIat HZ I ')'Ill Z.OO 17.-3/4 45 9- -78 L. 
22./24-5a Test Well DOW-l 1977 IOZ E 300/'ll.(t 13.3 12- -77 C. 

-Sa Prod. Well now-I 1977 29<1 355/,)8.4 2,6.5 -77 C=77,78. 
-5<1 Test Wel] llC)W - I IOZ 
-9bad Ceresola IIros. 194(, lOO (j llS 4, J 55 ll5 -------- C. 
-l3ac do. 19(>1 315 6 S 10/0 4,300 ZIl7 I Z- -64 F=Z87j Lj C. 
-30 Eldon C)'J)ayc 1978 100 10 D 97/-- 10 12- -78 Lj C=78, 79, 81. 
-31 E Test Well J.lOW-Z 1977 1,1 E 7 lZ- -77 C. 
-31 E Tcst Well IlOW-3 10'1 E 1 f). '7 -77 C. 

23/ZI-15bc:c M. K.lludlow7 1959 30H B tJ(O ,j ,400 35 7 -59 F=4S; L. 
-18d" Test Well ZOO C. 

Z3/'U-1Ocad B. l. A. lesl wfdl ? (Polk!'o C;i\IIYOIl) 1963 1 ()(, 8 UtE) 3,927 ,14 11-04-63 L. 
-IOdbb W. n. Abraham 1958 In5 (, U(C) 3,880 174'1 7- 58 Water"bcaring, 150-IRS ft. 

23/23-1c<lc Bob Invln 11- II S 3, HI)O IIl.O') 7 .. 21-70 C. 
-15cad Cjilhert Greene 19(,,1 I 15 (! S 3,HeS 28.84 7-2.7-71 C. 
-23bcb Ilarry WinllcnHlc('H 1918 11() ,I U(ll) A/l 3,8')5 ,j ll·- ,,18 Lj C-

'I. IS 2-19-70 
-Z5bc:d Pyralnid Lake Paillte Tribe I ()66 ]',0 B P US/7 J ,9·lO 47 5- -66 (>72,73,75. 
-2Sdba do. 1954 7.87 8 P 40/61 3,945 43 iJ- - 5,1 F=.J3; L. 
-Z6ddc Nevada lfighwily Dept. 1966 170 (, 1 ?1/3 3,')40 30 9- -67 1'=2.; F~30j Lj C. 

31.58 2.-1 ')-70 
-2 'leal>! Warren Tohey 1')62 III III S 3,885 7.21 7-31-69 
-2.9ca1>2- do. 1')64 '15 H J) 3,885 -------- C. 
-J5 nebra !larry Z(H (, !) 15/IZ 12 -- ----- L; C=80. 
-36ddc Alhert Aleck 1965 SO B7 D 3,'}10 C. 

24/21-111>c Avery C=73. 
-ISaac Fred Croshy 19S9 1 J 0 (, P 3,885 -------- C=62., 73. 
-15aca W. L. p" tlrirlge I 'J 5 5 UZ 6 LJ 3,900 41l 6- -55 F=53 i L; C=73. 

61. ')C) 7-31-69 
-15cad B. l. A. lesl well 4 1')63 410 8 UtE) 160/114 4,OZ1 33 12.- -63 1"=707; Lj C=63, 73, 75, 77, 7g. 

PLlTE ill l,95 9 .. -67 A=I')79 
15'1 7- -81 
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-15dba PLITE ill 1974 347 8 D 30-50/200 3975 70 6- -74 L; C~74, 75, 77, 78, 80, 8l. 
68 J- 80 

135 7- -81 

-15 PUT I~ 113 1974 :155 8 D 130-] 50/180 4150 66 6-- -7'1 L; C=74, 75, 77,78,80, 8l. 
280 7- -81 

-15 l'UTE J/4 1976 350 10 2.00/131 4125 105 -76 Lj C=77, 78. l(n8-well 
deepened to 371 '. 

2.Z0 7- -81 
-15ada .I oe CaplIrro 1')5') 16] 6 D 83 -5') L; C=73. 
-15ac Jerry Pennington 1978 254 6 D 10/2 140 5- -78 L. 
-15da Floyd Phoenix C=73. 
-15da l.arry Phoenix C-73. 
-16 Fish & Wildlife (Old Cui-ui) 1')74 400 (, tHO 37/115 ·1175 40 5-31-74 L; A=1978; <:=7'1. 
-30ab Bob Marshall 1979 ](,0 2-1 U(IIl) 5/3(,0 --------

Su t cl i f[ e llpillth Educ. & Welfare 1')77 2.50 6 D 5.5/88 JJ6 3-l6-77 L. 
2.4/2.2-8db PLITE 1980 1<)5 (, D 53 6-03-80 L. 

-Rbb PLlTE 1980 235 8 D 70 5-2.7 -80 L. 
-31ccb B. 1. A. test wdl.1 I ') (.:l 296 8 U(E) 107/51 3,')86 51 12- -63 1"=1307; C=63, 80. 

Mullens Creek U J 140/132 50 ')-- -67 
-3 I ccc B. I. A. lest well (, 1963 216 8 U(E) 190/l52. 3,985 11 12-06-63 1'=767; L; C=63, 80. 

Mullens Creek if 2 15.5 9- -67 
11. 3 7-10-70 

24/Z3-Z5cca Bob Irwin 19-H lZO 11 U(Tr) fl80/13 3,850 39 3- -(d F=52; L. 
-36cba Cere sola Bros. 1948 73 6 S 3,815 n 2.- -48 F=LZj L. 

23.65 7-31-69 
55.3 7-31-69 

Z4/Z4-Bcac 8 3 U(S?) 3,BZ() 8.4 7-30-69 
25/Z1-18baa Nevada Div. of Parks 1968 II Z 6 U(P) 77/2. 6 3,840 34 4-08-69 1'=49; Lj C. 

-29 B. I. A. test well 5 1963 3'17 8 U(E) dry 3,984 dry 1')(.3 L. 
ZSj2.2--Zrlcc Pyramid Lake Paiute Tribe 6» 48 5 4,034 3 5-01-50 C. 

2.76 7-21-70 
25/Z3 .. 23c 11 » 5? 2,780 3.55 3- \ I)-btl OJ C. 

3.70 4-0')-69 
3.30 3-Z·j-70 

25/Z4-8ccldl 101 12 U(I) 3,890 116.36 3-05 .. 59 C. 
Dryat 

101 7-14-70 
L6/lO-1Zabc Western Geothermal, Inc. 1966 1,206 IO-5h lJ (E) 3,800 flows 8-05-71 Temp. 205°F at 550 and 850 

ft, lOzoF at 1,155 ft. 
-2.6,,(lb Southern Pacific Co. 210 8 tJ (TP) 80/-- 3,900 n. "houi I,) l-l C. 

')8.28 Z-().!-70 Layer of oil alop waterj L; C. 
96.83 7-10-70 

Z6/2.1 .. (,ccb Wesl(~rn Geothermal, Inc. 1964 5,930 16--7 lI(F) 7/0 3,815 flows Z-04-70 L; C. 
-6ccc do. 1966 J ,488 1 n .. 5,\ lilE) 3,825 a few 1-29-66 Max. duwn-holr t"mp. 245 0 1". 

27/lO-2.abbe Pyramid Lake Pillute Trihe 1958 135 (, U(S) 2.0/-- 3, ')9'1 35 11- -58 F=115jl.. 

-29bac Mrs. A. V. !feller 1961 I> S 4,009 l4 2-04-70 c:. 
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2.7/ZI-?hda U.S.G.S. test well 2 J ')n7 17 2. UtE) 3,845 ---~--~-- O. Cased to 47 ft, screened 
45-47 ft. 

- ](,i\ bel U.5.(;.5. test well 1')67 44 2. UtE) 3,837 -------- 0; Li C. 
28/ZO-l1 Ball Well 1')64 lJ8 8 
l8ILI-Sec 58 6 1)(S) 3,920 39.83 8-Zl-69 

-33 ccd 1).5.(;.5. test well 3 1')67 60 2. UtE) 3,865 ------~-- 0; I.; c. 
28!Zl-30bcu Pyramid Lake Paiute Tribe J 930'5 42.0 <I U(S) 4,245 ·100 1939? 1<=482; C. 

dry at 420 8-05-71 
28/l4-7cah Bureau of Land Management 1936 144 8, (, 11(5) 6/-- 3,930 130 Z- -54 H=15Zi F=145; L. 

Gerlach well 138.98 3-03-59 
dry at IH 7-30-69 

-2.4bb Bureau of LarHl 1\1nnag~Tnellt 1936 240 6, 4 U(5) 10/-- 1,500 17.2.4 10-09-61 H=286; F=28S?; L; well 
Limbo well collapsed or filled with 

debris to shallow depth as 
of] 1-]4-(,9. 
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I. I NTRODUCTlON 

The Pyramid Lake Paiute Tribe received a grant from the Environmental 

Protection Agency (EPA) to develop and carryout a water quality planning 

program under Section 208 of the Clean Water Act. The efforts of the Tribe 

have been directed to planning for the achievement of the United States' 

National vJater Quality Objective to "restore and maintain the chemical, phy

sical and biological integrity of the Nation's waters." The integral goals 

are: 

1. Eliminate the discharge of pollutants into navigable wa rs by 

1985; 

2. Maintain or restore water quality for the protection and propaga

tion of fish, shellfish and wildlife; 

3. Provide water quality suitable for recreation in and on the 

waters by July 1, 1983; 

4. Prohibit the discharge of pollutants in xic amounts. 

The Pyramid Lake Paiute ibe has jurisdiction and responsibility for 

m2intaining the quality of life within the Pyramid Lake Indian Reservation 

lch includes the quality of the water in the lower Truckee River and Pyramid 

6 ke for benefit of Tribal Members and others who may utilize the re-

c:-eational resources. In la 1979 and early 1980, the Py d Lake Tribe 

conducted a preliminary survey and held public arings to establish existing 

and potential beneficial uses of t ir s ce waters as a first step to 

dete ning the water quality crite a t 11 be necessary to preserve 

eficial uses for the long rm ture. The existing beneficial uses 

surface waters of the lower Truckee River include fishery. wildlife. 

agri culture andreereat i on with potential future uses i ne 1 udi ng dornes ti c 
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uses. The existing beneficial uses of Pyramid Lake include fishery and 

l~ecreation. 

It should be noted, at the very start, that the lower Truckee River and 

Pyramid Lake are at the receiving end of the Truckee River Basin. Figure 1 

presents a map of the designated Pyramid Lake 208 Planning Area. The Truckee 

River Basin has passed through a long evolution of perturbations that re

sulted in the current water quality and quantity conditions in the lower 

Truckee River and Pyramid Lake. The Truckee River originates in the head

waters of Lake Tahoe and flows northward out of Lake Tahoe in the Truckee 

River to the town of Truckee where the river flows eastward through Verdi 

a d Reno-Sparks to Wadsworth. At Wadsworth, the river flows northward into 

Pyramid Lake which forms the rminous of the Truckee River system. His-

torically, the kee River freely flowed from Lake Tahoe to Pyramid Lake 

picking up ows from Donner Creek, Prosser Creek, Little Truckee River, 

Steamboat Creek as well as several smaller drainages within the Truckee 

River Basin. 

As eal~ly whitemen moved into the area and development began, the water 

ality conditions in Truckee River were gradually degraded as various 

types of di s were made and waters were diverted from the river. From 

time to time corree ve rHEaS res re ta to i rove water quality but 

in many cases as ver sin occur e water quality 

blems have been 

The ramid ke Indian e on s on the receiving end of the 

Via r qual Hy pe rbations that have occurred in the Truckee River. At the 

ent times re are many wastewater discharges to the Truckee River and 

water diversions from Truckee River upstream of the Pyramid Lake 

Indian Reserva on ich in total result in the current r quality 
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conditions in the lower Truckee River and Pyramid Lake. The water quality 

conditions in Pyramid Lake are the long-term result of discharges to and 

diversions from the Truckee River. The Pyramid Lake Tribe, then of neces

sity, has to continue to plan, monitor and seek whatever remedies are 

available to protect and preserve the surface water quality necessary to pro

tect the long-term integrity and well-being of the Pyramid Lake Indian 

Reservation. To date upstream water quality planning efforts have been 

directed primarily in communities attempting to protect their own water 

ality and supply with little regard for stream users. As yet there 

has not been a major effort directed toward waste load allocation in the 

Tl"Uckee River System so that downstream users can enjoy the same water quality 

as the upstream users. It therefore, behooves the Pyramid Lake Paiute Tribe 

to become directly involved with water quality planning, monitoring and pre

servation of water quality as they receive the cumulative effects of all 

upstream users irregardless of political boundries. 

4 
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EX I I NG ~jll,IER 0 TTY !WI IONS 

A. Current Institutional/Jurisdictional Framework 

ten r id Lake Indian Tribal ncil IS the legal governing 

of the Pyramid Lake Paiute Tribe and is therefore responsible for the welfare 

of t residents of the Pyramid Lake Indian Reservation. The Pyramid Lake 

r1 uncil sought financial assistance from the E.P.A. to develop In r-

tion related water quality on the servation, define t v,!a ter ality 

o ectives a neficial uses through public oarticipation by residents and 

oevelop water quali c teria that will protect e neficial uses v.,Iell into 

L future. 

The d ke Tl~ibal Council functions as a policy setting council and 

::el es i nout a gives policy direction to a n r of standing committees of 

';'C: C nc~l as vJell as \'lilth: (1) the Tribal sing thori ich coordinates 

DUSing requirements on the Reservation including the supply of domestic water; 

clnd 2; the Py d Lake I ian Tribal EnIerprises icn is carry~ng out a 

storation program ~a a J956 

~ t by ConGress. 

'" ..., Lopgress;ona! lS-

1 ,r. nci: th various a encies. 

using thoriIY s tC worK directly th using 

nt !!-l agen cs c source ~i no s v,thich 

ting ~ ral criteria as a prelu to receiving oranI nds. 

cr teria t I must met incluoes su ly no sci C \A}ater Qua 1 ity to 

l s requi t has flieant e nc i 1 a s ta \/e d 

coo inate with the ian Health Service s monitored vJater a Ii ty 

J~ 0 stic wells on the sel~va t ion as v,e 11 as L 
; , placement 1 s and 

c: I C LonKS to Drot2ct gr'ou tel' quali 

5 
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e ramid Lake lndian Tribal Enterprise (PL1TE) functions un r the 

authority of the Pyramid Lake Tribal Council and is mandated to carry out the 

fishery restoration program for Py d Lake which involves the ration of 

three hatcheries and the management of the fishery resources of the Reservation. 

Due to the fact Pyramid Lake and Lower Truckee River are habitats for the 

en~angered cui-ui res and the threa ed Lahontan cutthroat 

ey coo inate their activities closely with 

the U.S. Fish and Wildlife Service who a nister e dangered Species 

t. The u.s. Fish and \~ildli Service has conduc~ several important 

investi tions on e cui-ui and cut roat in relation to spawning and 

habitat requirements for the species including water quality criteria in 

t e Truckee Ri vel~ and Py d La e l'vi ce has n ve 2ctive in 

providing advice a 1n nnation the E.P.A. through the Section 7 con-

sultation process un r the E~dan red S cies Act. e E.P.,tl.~ h2S e 

n ste o an _,...L "V" a ,-,::::) 

States of d Lake anillng program 1S a Dar:. 

th e va ous S tes 2nd muni ci pa lit es to l 1 21:!ent ~he C 2an 

t th ('0 U such c c SinS CS con s t r' U C -L i on ,~ ;-: S fe ca Si ts :; , 

e promul gati on and a pt i on of Via r qua i 1 standa s \10)'"' n V'-, , 2 d 

G t~rEat2ned or 2nGan red species acted by a 

e c ncy 1S required to consult e u.s. 

;- sn and vJildli Service~ is event nas occurred several tirres on e 

c oc River- ra d L5 e c.E IT, , ali n q th v,ater qual i -;::y and 

I n tl 

rough all of L leqal and iurisdictional struoole~ - ~ ~- - e various 

entities on e Truckee River, the U.S. Bureau of Indian A irs no aSS1S 

d Lake i ute T as trustee, to carryout various in sti tions 
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to tter understand the natural resources of the Reservation; make varIous 

types of improvements In such areas as irrigation systems and provided the 

resources to carryout investigations of Pyramid Lake and the lower Truckee 
\ 

River related to both quantity and quality of the water resources. 

E.P.A. has funded programs for the Washoe Council of Governments (WCOG) 

as the designated 208 Water Quality Planning Agency that began water quality 

evaluations of the Truckee adows area and the Truckee River within the 

ate of vada. The WCOG evaluated water quality data for the Truckee River 

including that portion within the Pyramid Lake Indian Reservation and made 

recommendations for water quality criteria and standards to the vada Div-

ision of Environmental Protection. However, WCOG asked to be de signated 

as the 208 Planning Agency for areas within the Pyramid Lake Indian Reservation 

in t late -1970's cause of potential jurisdictional problems, and the 

d Lake Tri fe 1 t should be the planning agency for their own re-

sour'ces. ihat IS the po~nt -cne D ·n; J' j d ake iribal unci 1 l~eQuested 

that ey De 51 ated by E.P.A. to carryout the 208 water quali planning 

on Reservation. 

us, it can seen instituIional and jurisdictional am2-

work, within which the Pyramid Lake 208 water quality program must work, 1S 

2xtrernely lex and interrelated (al ugh extremely S1 lified in e 

c '·/e sc -j on) . ver, ing at ts of the d Lake 

servation are the recipients of e accumulated perturbations of 

~, e ck2e Rive water quality, t d Lake Tri unci i 5 

volv in VJater qua 1 i planning e rts to teet, pre-

serve and enhance the Reservation water quality for the long-term future. 
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B. \;Jater Quality Monitoring Programs on The Truckee River - Past and Present 

Sources of water quality data for the entire Truckee River are several 

in number. Much of the data is the result of specific projects and was 

generally collected over a short period of time. Four monitoring programs 

were initiated on the Truckee River in the 1960's which provide the only 

source of long-term water quality data. The U.S. Geological Survey (USGS) 

initiated the first long-term monitoring program in 1964 and is continuing 

the program at the present time but in reduced form. The USGS has reported 

nmnthly, bi-monthly and quarterly biological, chemical and temperature ta 

for Farad, Lockwood and Nixon but because of the recent budget reductions, the 

rad and Lockwood sampling sites have been discontinued and the Nixon sampling 

has been uced in quency. The Farad and Nixon sampling locations were 

established as part of the national USGS water quality monitoring program. 

Part of the data collected at Farad and all of the data collected at Lockwood 

by E. P ./\. un r E.P.A. onal 1 ity SGrve 1 ance 

gram vin i ch gan with calander year 1974. Hmvever, E.P .A. dropped the 

ding at of seal ar 1979 and USGS conti n ued the Lac sampling 

ro sca 1 ar has also recently compl an intensive 

s ing program on the Truckee River with the vision of constructing flow 

d water quality s. ver, models a)-e partially eted and 

ng -for e ,discontinued. 

arch Institute (ORr) undertook a major monitoring ram 

True River Sys in 1968. ir gram includes the mains 

River as well as many of its tributaries on a monthly basis. 

DRI monitoring program is continuing at tne present time. 
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The vada Division of Envil~onmental Protection (IWEP) began a \-iater 

quality monitoring program at five locations on the Truckee River in 1966 

and added two additional locations at a later date. The NDEP locations have 

subsequently been used as water quality control points for the monitoring and 

enforcement of water quality standards established for the Truckee River. 

During the past few ars, the NDEP has turned the sampling program over to 

DRI to avoid duplication of effort. 

In 1967, Reno and Sparks jointly placed the Joint Water Pollution 

Control Plant (J P) into service to provide s ge treatment for the Reno, 

Sparks and the uckee adows area. They have Slnce that time routinely 

monitored the plant effluent as well as points in the Truckee River and 

at Creek above and below their point of discharge. The Reno-Sparks 

JWPCP is now required to monitor certain points through the National Pol-

lution Discharge Elimination System permit administered by the NDEP. 

In addition to described Truckee River water quality moni-

toring programs, there have several studies over the past 10-20 YEars 

that have resulted In s e FlE n tal Vi ate r qua 1 it Y tao 

r'es2nts e of water quality stud es t t nave 

1. U.S.E.P.Ji,. 

ter Pol. 
n. 

2. U.S. Public 
Hea lth Servi ce 

3. Calif. Regional 
ter Quality 

t to i Boa l~d 

Group Con-

U.S.E.P.A: 

F .. P. C.A. 

U.S.P.H.S. 

Kaiser Engin. 

9 

ter quality 
rnoni toring 

ter Quality 
manito ng 

ter a1 ity 
monitoring 

TTSA Project 

foll ng list 

en conducted on 

Date 
t1~~~~~~ 

8-9, 1978 
3-4, 1977 
11, 1976 

6-10, 1968 

1962,1963 

7-10,1972 
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F undi 

4. s County 208 
Program 

5. \'iashoe 
Pl"ogram 

unty 208 

6. U.S. Fish & Wild
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7. no-Spa s, EPA 

8. no- S s, EPA 
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n red, 
threatened s cies 

ts of JWPCP 
ver Qual Hy 

Toxicity of NH3, 
N0 2 , N0 3 on ti"out 
and cui ui 

f\,lgal 9 

ry s dy report sents 

Hy condi OriS in e 

te ning e ui 

ing sites , ta col 1 

are s umrna ri z in b 1 e 

Date 
110. Y r 

6-9, 1977 

1979-1980 

i ca 11 y 
since 1972 

1977-1978 

-1981 

the most 

aVter ee 

llution controls 

d ~ d some 

SiC S J e OT r Table was G In t in, rso a 1 

d d r 

a 2 s. ~icates t a proximate location 

nito ng a ling s~t.e. 
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Collecting CollecU.ng Dates 0 TypE' of [lill 

US Geolog. Intermit. 
S,n-vey 

Colkctions CoLLect 

3/00-J/00 Ppstl~i(lps & 

org~rli~s 

------------------------
Desert Heg. In tenni t. 8/68 ConUlln{) tn!1~, 

Institute 
_._----"_._--

US Publ c N/I\ N/ll N/A 
Healtli Servo 

US Ge010g. • In terrni t. 6/79 NutrLel1ts 
Survey AlknUnl ty 

[CIOD-tota l ~ 

n.i. \::roqf~nC'l\Js 

8/79GB/no NulrlPllts 
Alkal ini ty 

BUD-toti'l! 

nll:roqeTlPo\l<.:: 

I 1 llylopl(1nkto1\ 

At,!"l qrowth 
potentials 

.-~-.--.-.-.--"-----"~----.--~----"-----------------------.--

Session Drain H(~no , NV NHSF; 07 19N lJE 39 7/) 32 

H. Boy i.nC} ton Lail'" ilWNE 16 19N 109 39.1J Ii "11 24 

G<"oloqiCl'lll SurvE'Y Synopt.i.c Inv€f!U9f1tLollH .1979- 110. 

2 00 4430 

1 56.12 3137 

US (;eol.og. N/I\ 
Survey 

[}e,,,,rt }les. I~OllUd.y 

IflHlltute 

N/I\ 

1/68-pres. 

N/ll 

COllUllon ions 
Nutrients 

llV Dept. of 
Envir. Prot. 

(Currently combined ,,11 th DIU di'lta) 
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26 

-' 
--.J 

27 

2 

29 

Continued from 1'119'" 6 

Truckee 
Spl'Irks, NV 

nt:t"i'lgr"n.vel n€'nr 

inrnp t'o 

above " do 1 n I: 

Waste Water Treat.IIH~l1t 1'1,\11 

N. Truckee DraIn at IU"ppe ,<:l"" 
nefkJ: 5pfJlrkg, NV 

TPUCi~F:E IUVE:R 

llvl~tnUf\Y lillTI\ COloL,E;Cl'ION SiTES 

F/\Ill\i) , e/\ '.1'0 PY FMIJ 0 LJ\KE, NV 

Stream Fiver 
Mile 

51,nll, 15 1911 2 ]010/11.94356 55.50 

III'1NW 14 19N ?UE 20Jl.l.J /lJ04HS 1 5'1. ltI 

NES\'I 1911 20E 393130/1 (jl12Hl 2 53.01 

4:100 

4372 

4 J 75 

pilqe 7 

Col18ctlng Collecting Dates of Typ'" o[ lli1t" 

Fre(~!,~,E~~J::_ Co 11e 0 t1 0 n s. 

1,101.aren r;nv. Heek}y 
Encrln8ers 

Killser Engin. 

US (;eolog. 
Survey 

F1\:h1y. 

weekly 

N/l\ 

7/76-11/76 
9/77-10/77 

7/76-11/76 
9/76 

8/72-10/72 

7/72-10/72 

N/A 

Ll.c1er, E.L. 
DfU 

Quarterly 4/79-2/00 

Desert. Pcs. 
Institute 

Fed. \'later 
Haster 

Monthly 

N/l\ 

8/60-pres. 

N/J\ 

Conunon iOI1S 

Sedin\ent s 
tlu\:r18nLs 
Trace EiC'tll. 

Microbic'! l~\qy 

nOD 

l\J.qill q[o,,111 

potentiilis 

BOD 

11lcrobioloQY 
Nutrients 
Common ions 
~l;'lcrojnvert, 

Periphytol1 
Phytoplankton 

N/l\ 

Algal Gro"l.l1 
pot.entials 

Common lQl1s 
nutrients 

N/l\ 
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29 Continued from page 7 

(Xl 

TiWCKEE FIVER 

INvElrrORY OF LJI\Tl\ COr,LECTION SITES 

FAIU\D, CJ\ TO PYHJ\MID LIIKE, NV 

LatltudEJ Stream River 
Mile 

-----------,---------"'----,,---'--'----

)0 Truckee Hiver at Steamboat Creek 
(above mouth) 

51,SE 11 19N 2QE 

.5. Geological Survey Synoptic Inve[ltlg",UollA 1979-1980. 

)93114/119<1210 2 53.38 

Al ti tude 

4380 

Collecting Collecting 
~encies frequencL 

US Geolog.* Intermit. 
Survey 

Desert Res. 
Institute 

Monthly 

~sLAren Env. Weekly 
Engineers 

page 8 

Dates of 
Collections 

6/79 

8/79 

6/80 

8/80 

6/7B-pres. 

7/76-lJ/76 
9/77-10/77 

7/76-11/76 
8/76-11/76 

TypE' of Di1t" 

_,,:::,:::,::,:,::,,:,.:.:,,<,tl 

Nlltr'ients 
1\1ki1Unily 
BOO-lota 1 & 

nl troqPfH'lr-)\JS 

Nutrients 
BOD-lot,,] & 

nltrogPf1('o\lS 
Phytopli1llktnn 
I\lga1 gro\.fth 
potentIals 

Nutrients 
Turbidity 
BOD-tolal I; 

nitroqeneous 
Phytoplankton 
Nutrients 
Turbidity 
BOD-total & 
nltrogeneous 

Phytoplankton 
1\1gi'l1 growth 
potentials 

Nutrients 
Common ions 

Common 10ns 
Nutrients 
TrAce elempnt 
Microbialoq), 
Sediments 

nOll 

1\1g,-11 growth 
potentials 
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leey 
No. Data Collection Site Name 

A30 Continued from page 8 

Dl Steamboat Creek above Reno-
Sparks Sewer Treatment Plant 
Outfall 

--' 
~ 

32 Reno Sparks Sewer Treatment 
Plant outfall near Reno, NV 

TRUCKEE RIVER 
INVEt-rTORY or DATA COLLECTION SITES 

FARAD. CA TO PYRAMID LAKE, NV 

Landline 
Location 

NENW 14 19N 20E 

NWNE 14 19N 20B 

Latitude/ 
Longitu~e 

393101/1194220 

393107/1194213 

Stream 
Order 

2 

2 

River 
Mile 

00 

53.63 

~u.s. Geological Survey Synoptic Investigations 1979-1980. 

Altitude 

4380 

4380 

Collecting 
Agencies 

Pacific Env. 
Laboratories 

McLaren Env. 
Engineers 

Desert Res. 
Institute 

Collecting 
Frequency 

Bi-
monthly 

Quarterly 

Weekly 

Monthly 

page 9 

Dates of 
Collections 

10/77-8/78 

10/77-8/78 

7/76-11/76 
9/77-10/77' 

9/68-pres. 

Pacific Env. Bi- 10/77-8/78 
Laboratories monthly 

Quarterly 

US Geolog.· Intermit. 
Survey 

6/79 

Type of Data 
Collected 

Common ions 
Trace Metals 
Bioassays 
BOD 
Nutrients 
Trace Elem. 
Sediments 
Periphyton 
Macroinvert. 
Pesticides & 
organics 

Common ions 
Nutrients 
Trace Elem. 
Microbioloqy 
Sediments 

Nutrients 
Common ions 

Common ions 
Nutrients 
BOD 
Trace Elem. 
Pesticides & 

organics 

Nutrients 
Alkalinity 
BOD-total " 
nitrogeneous 
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Key 
1'0. 

N 
o 

32 

33 

Data Collection site Name 

Continued from page 9 

Sterunboat Creek at Footbridge 

Landline 
Location 

TRUCKEE RIVER 
INVEl'rI'ORY or DATA COLLECTION SITES 

FARAD, CA TO PYRAHID LAKE, NV 

Latitude/ 
Lcngituc1e 

Strerun RiVer 
orc1er Mile Altitude 

NWNE 14 19N 201': 393109/1194212 2 00 4380 

'-

u.s. Geological Survey Synoptic Investigations 1.979-1980. 

page 10 

Collecting Collecting Dates of 
~~~ Frequency Collections 

US Geolog.· Intermit. 
Survey 

Pacific Env. Bi-
Laboratories month1.y 

Monthly. 

8/79 

6/80 

8/80 

10/77-8/78 

Type of [l"la 

Colleccpd 

Nutrient.s 
BOD-tot"l & 

nitroqeneous 
Phytoplanktnn 
Algal gro'.Jth 
potentials 

Total c1issolv 

solids 
Nutrients 
BOD-total & 
nitrogeneo\ls 

Algal grololth 
potentials 

Nutrients 
BOD-total & 

n1 trogeneous 
Phytoplankton 
Algal growth 
potentials 

Common ions 
Nutrients 
Trace Elem. 
BOD 
Sediments 
Trace metal!j 
Bioassays 
Periphyton 
Macroinvert. 
Pesticides ~ 

organics 
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lCey 
No. 

N 
--' 

34 

Data Collection Site Name 

Steamboat Creek near Kimllck Lane 
near Reno, NV 

Landline 
Location 

TRUCKEE RIVER 
INVENTORY OF DATA COLLECTION SITES 

FARAD, CA TO PYRAMID LAKE, NV 

Latitude/ 
LonglJ:ude 

Stream River 
Order Mile 

SWNW 14 19N 20E 393047/1194241 2 53.73 

.U.&. Geological Survey Synoptic Investigations 1979-1980. 

Collecting Collecting 
Altitude Agencies Frequency 

4375 Desert Res. Monthly 
Institute . 

Federal Wat. Weekly 
Master 

Pacific Env. 
Laboratories 

US Geolog. 
Survey· 

Bi
monthly 

Quarterly 

Intermit. 

page 11 

Dates of 
Collections 

1/6B-pres. 

N/A 

10/77-8/78 

11/77-8/78 

6/79 

8/79 

6/80&8/80 

Type of Data 
Collected 

Nutrients 
Common ions 

Gaging Stat. 

Common i011s 
Nutrients 
Trace elem. 
BOD 
Periphyton 
Macroinvert. 
Sediments 
Trace metals 
Pesticides &. 

organics 

Nutrients 
Alkalinity 
BOD-total & 

nitrogeneous 
Nutrients 
BOD-total I; 

nitrogeneous 
Phytoplankton 
Alkalinity 
Algal growth 
potentials 

Total Dissolve 
solids 

Nutrients 
Turbidity 
BOD-total & 

nitrogeneous 
Phytoplankton 
Algal growth 
potentials 
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lCey 

No. 

35 

Data Collection Site Name 

Truckee River below Steamboat 
Creek 

IJandline 
Location 

TRUCKEE RIVER 
INVENTORY OF DATA COLLECTION SITES 

FARAD, CA TO PYRAMID LAKE, NV 

Latitude/ 
Longitude 

Stream River 
Order Mile 

SWSE 11 19N 20E 393115/1194206 1 53.51 

page 12 

Collecting Collecting Dates of 
Altitude Agencies Frequency Collections 

4371 Pacific Env. Bi- 10/77-8/78 
Laboratories monthly 

Interm. 

11/77-8/78 

Quarterly 

Type of Data 
Collected 

Contrllon .i on s 
BOD 
Nutrients 
Trace elem. 
Bioassays 
Periphyton 
Macroinvert. 
Pesticides & 
organics 

Sediments 
BOD 
Trace Hetals 
Pesticides 0; 

organics _______________________________________ ~~----~k-------____________________________________________________________________________________________________ _ 

N ALSO:' Truckee River below Steamboat 53.24 4370 Pacific Env. 8i- 10/77-8/78 Contrnon ions 
N Creek - 1st Riffle Laboratories monthly Nutrients 

Trace elem. 
BOD 

Bi- 10/77-8/78 Periphyton 
monthly Bioassays 

Hacroinvert. 
Quarterly Pesticides 6. 

organics 
Bi- 11/77-8/78 Sediments 

monthly BOD 
Trace metals 

Quarterly Pesticides 0; 

organics 

136 Truckee River at Casci Ranch NENE 14 191'1 201': 393111/1194147 1 53.12 4370 US Public N/A N/A N/A 
Health Servo 
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Key 
No. Data Collection Site Name 

137 Truckee River ~ mile below 
Joint Waste Water Treatment 
Plant 

38 

W39 

N 
W 

40 

Truckee River at Sparks Drain 

Truckee River at SPRR Bridge 

Truckee River at Vista, NV 
(Vista Gage) 

TRUCKEE RIVER 
HNENTOHY Of DATA COl,LECTION SITES 

FARAD, CA TO PYRAl-IID LAKE, NV 

Landline Latitude/ Stream Ri.ver 
wcation Lcn;ritude Order Mile 

SWSW 12 19N 20E 393115/1194142 1 53.00 

SWSW 12 19N 20E 393120/1194135 1 52.86 

NWNE 13 19N 20B 393109/1194107 1 52.36 

NWNE 13 19N 20E 393104/1194059 1 • 52.23 

~U.S. Geological Survey Synoptic Investigations 1979-1980. 

Altitude 

4369 

4369 

4368 

4368 

Collecting 
Agencies 

Reno-Sparks 
STP 

US Public 
Ileal th Serv. 

Collecting 
Frequency 

Intermit. 

N/A 

Pacific Env. 8i
Laboratories monthly 

CA Dept. of 
Water Res. 

US Geolog. 
Survey 

USGS· 

Quarterly 

N/A 

Cont. 
monitor. 

Intermit. 

page 13 

Dates of 
Collections 

1967-pres. 

1978-pres. 

N/A 

10/77-8/78 

11/77-8/78 

N/A 

1899-1907 
1932-1954 

1958 
6/79 

Type of Data 
-Collected 

NPDES pe rmi t 
requirements 

Nutrients 
Bioassays 

N/A 

Common iOlls 
Nutrients 
Trace elem. 
BOD 
Bioassays 
Periphyton 
Sediments 
Trace Metals 
BOD 
~lacroinvert . 
Pesticides /; 
organics 

N/I\ 

Gaging Stat. 

Nutrients 
Ai k a li n it y 

BOD-total '" 
nitroqeneo\ls 
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l(ey 
No. 

R40 

til 

42 

Data Collection site Name 

Continued from page 13 

Truckee River at Vista Rest 
Stop 

Largomarsino Moce Drain near 
Vista, NY 

TRUCKEE InVER 
INVENTORY OF Dl\TA COL.LECTlON SITES 

Fl\RAD, C1\ TO P¥MMID LAKE, NV 

Landline 
Location 

NWSW 18 191'1 21E 

SWSW 17 19M 21E 

Latitude/ 
Longitude 

3930115/11911033 

393035/1193943 

Stre!lln 
Order 

1 

1 

River 
"'11 Ie 

51. 67 

51. 25 

·U.S. Geological Survey Synoptic Investigations 1979-1980. 

Al ti tude 

4366 

4390 

Collecting 
Agencies 

US Geolog. 
Survey' 

Collecting 
Frequency 

Intermit. 

Desert Res. Monthly 
Institute 

page 14 

Dates of 
Collections 

8/79 

6/80 

8/80 

8/68-pres. 

Type o[ Dat~ 
Collected 

Nutrients 
Alkalinity 
Phytoplankton 
Total lJissol. 
Solids 

Nutrients 
Turbidity 
BOD-total & 

nltrogeneous 
Phytoplankton 
Algal growth 
potential 

Nutrients 
Turbidity 
BOD-total & 
nitrogeneous 

Phytoplankton 
Algal growth 
potentials 

Nutrients 
C~mmon ions 

-----------------------------~----~-----------------
NY Dept. of (Cur.rently combined with DRr data) 
Env. Protec. 

Fed. Water 
Master 

US Geolog. 
Survey 

Weekly 

M/A 

1/27-12/58 
1/60-12/79 

N/A 

Gaging Stat. 

N/A 
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J 

RIVEH 
INEin'OHY ilI\TJ\ COL,LECTIOI1 SIn;S page 15 

kI\IU\D, CI\ TO I'YH.I\HID LJ\KE, NV 

Latltude/ Strewn Rlver Collecting Collecting Dates of Type of Da t 

Collect:f'cl 

rgorniu:eino-tlurphy Drain 
near Vistil, IN 

SHSW 16 ]930:19/1193HJ9 

---- --------------_. __ ._------.. _--_._._-------
Truckee River 1 ")ckwood, NV SESE 17 191< 39J036/1193fl52 

Milo 

2 51.10 4360 

1 50.05 4345 

Fed. Water Weekly 
I-laster 
-----------------

US Geolog. N/A 
Survey 

US Pub l.l c N/I\ 

Ilealth Servo 

~------------------

HcLaren Env. 
Engineering 

NV Dept. of 

Env. Prot. 

Weekly 

N/A 

Paci ic Env. 8i-
Laboratories monthly 

Collections 

1/27-12/79 

N/A 

N/A 

7/76-11/76 
9/77-10/77 

7/76-11/76 
9/77-10/7 

9/76-11/76 

N!A 

10/"17-8/78 

Gaging Stat. 

N/I\ 

N/I\ 

Comrnon ion s 
Nutrlents 
Tr'ace e1em. 
Microbiology 
Sediments 
Biology 
7Ilgal growU-
potential 

Sediments 
Biology 
Con1J"non ions 
NutrIents 
Trace elem. 
Microbiolog~ 

N!I\ 

Commoll ions 

Nutrients 
Trac~ elem. 

!JOD 

SedIments 

Trace metal 
Hi oi1!·;says 

Periphyton 
t1actO) nV01' t 
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Key 

44 

5 

46 

Con ti l1ued from page 15 

Groton DiversIon to Soutli Side 
Hlngfall w/ gale 

Sheep Ranch Drain near Lockwood, 
Nevada 

THUCKEf; RIVER 

lllVENTOny OF DATIl COLLECTION SITES 

FIII1AD, Cl\ TO PYRAHID LIIKE, NV 

Landllne 

NViSW 16 19N 211', 

NWSE 16 19N 2U; 

LatitUde/ 
. __ 1~..::.9. i t ud e 

393043/119838 

393046/119J755 

Stream 
Order 

1 

2 

H.l.ver 
1-11 1 e 

49.90 

N/I\ 

"US Geological Survey Synoptlc Inveotig1!l;ions 1979-19E10. 

Al ti tude 

4343 

4330 

Collecl:J.ng 
AS/end es 

Collecting 
Frequency_ 

pi1CJP 16 

Dates of 
Collections 

Pacific Env. Quarterly 10/77-8/78 
[,aborilt.orles 

US GeoJog. 
Survey' 

US Geolog. 
Survey 

Fed. Wat.er 
Master 

Fed. Water 
Master 

IJS Geolog. 
Survey 

Intermit. 

Intermit. 

N/A 

Weekly 

Week 1j' 

5/77-9/81 

6/79 

8/79 

6/80&8/80 

N/ll 

1/27-12/58 
1/60-12/62 
1/72-12/79 

1/27-12/58 
1/60-12/79 

----------------
N/A N/J\ 

P€sticidps r:. 

organ ie' 

Common 10ns 

NIJt.lients 
Alkalinity 
HOD-tot"j & 

nit roqf::'lleO\l'~ 

l'hytupl ilTlkln[l 
Alkalinity 
I\lga1 growth 
potentIals 

TurbidJty 
BOD-tot.al & 
nitrogenf'n\l~ 

Phytoplankton 
I\lgal growth 
potential", 

N/A 

Gaging Stilt. 

Gaging St.at:. 

N/J\ 
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Key 
No. 

47 

8 

49 

N 
--.J 

Data Collection Site Ncune 

Truckee River at Upper Bridge 
near Mustang, NV 

Truckee River at McCarran oiv. 
DIl.m near Patrick, NV 

Truckee River at Patrick, NV 
(McCarran Ranch) 

THUCKJ~E HIVER 
INVENTOHY Of DATA COL,LECTION SITES 

fAHAD, e/\ TO PY1u\MID LAKE, NV 

Landllne 
Location 

NESW 15 19N 21E 

NEW, 11 19N 21£ 

SWN\-I 01 19N 21E 

Latitude/ 
Longitude 

393048/1193708 

393158/1193553 

393249/1193459 

StreaJn 
Order 

1 

1 

1 

River 
~li1e 

48.25 

46.40 

44.92 

US Geological Survey Synoptic Investigations 1979-1980. 

Alti tude 

4360 

4305 

4281 

Collecting Collecting 
~cies frequency 

US Geo10g. N/A 
Survey 

US Geo10g. N/A 
Survey 

Fed. Water 
Master 

US PubE c 
Health Servo 

US Geolog. 
Survey* 

Weekly 

N/}\ 

Intermit. 

Pacific Env. 8i-
Laboratories monthly 

page 17 

Dates of 
Collections 

N/I\ 

N/A 

1/27-12/48 
1/52-12/58 
1/60-12/79 

N/A 

6/79 

8/79 

6/80&8/80 

8/80 

10/77-8/78 

Type of Data 
Collected 

N/A 

N/A 

Gaging Stat.. 

N/I\ 

Nutrient.s 
Alkrtllnity 
BOD-lotal & 

nitrogeneolJs 
Nutrient.s 
Alkrtlinity 
Phytoplankton 
Total llissolv. 

solids 
Nutrients 
Turbidity 
Phytoplankton 
1\lgrt1 growth 

potentirtls 

Common ions 
Nutrients 
TrocE' plpm. 
BOD 
Sediments 
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No. 

49 

50 

N 

CONTINUED FROM PAGE 13 

Truckee ni.ver at Ilil Dtvision 

Dam 

j,1'Ind1.tllc 

TP\JCKI':E ErVEn 
:wvm,rrony 01" DI'.'l'A COLLECTIcm SITES 

}cAHAI) , CA TO l'YH.MHI) IAKE, NV 

J,1'It.i tude/ Stream 
Order 

HIver 
Hile 

NENW 32 20N 22E 393346/1193226 1 '12.02 

0) - .. ---.-------.---------

5 Truckee Hi v'!r below ILlll D Lv Ision . NENH 32 20N 22E 393344/1193225 1 42.00 
Dam at Tracy, tN 

,-.-------.~----

52 Truckee River above Tracy, NV NENW 28 20N 22E 393J58/11931<16 1 41.17 

Altitude 

4258 

4254 

4248 

.. _---_._-------_. __ .----_._------_._---_ .. _----------------
53 

55 

Truckee River at Tracy Division 
Dam 

Truckee River below Tracy oiv. 
Dam at Tracy, NV 

NENW 33 201' 221': 

HENI" 3J 20N 2210 

--------_._-------
Truckee Rlver below Tracy, NV NHNE 33 20N 22" 

• US Geological survey Synoptic 111vestigations 1979-1980. 

393353/1193120 10.76 4217 

393353/1193115 1 40.73 4244 

]93352/)193112 1 40.62 4243 

Collecting 
Agenci~9 

Collecting 
Fre;luency 

Pacific Env. Bi-
Laboratories monthly 

US Geolog. 
Survey 

Fed. ,<11'1 ter 
Master 

US Geo1og. 
Survey 

US Geolog. 
Survey 

US Geolog. 
Survey 

US Geolog. 
Survey 

US Geolog. 
Survey • 

Quarterly 

N/l\. 

Weekly 

N/A 

N/A 

N/A 

N/A 

Yearly 

page 18 

Oates of 
Collections 

10/77-8/78 

N/A 

1/27-12/58 
1/60-12/79 

N/A 

N/l\. 

N/A 

N/A 

6/79 

Type of Uot" 

Collected 

nloassays 
Periphyton 
~\acroinvert . 
Pest lci ,ks ~ 

organics 

N/l\ 

---------

Gaging Stat. 

N/A 

N/l\ 

N/l\ 

N/l\ 

Nutrlents 
AJkallnJ ty 
BOD-total & 

nitrogeneolls 
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Key 
No. 

~55 

*56 

57 

ts 

Data Collection Site Name 

Continued from page 18 

Truckee Rive~, rt. bank, below 
Tracy, NV 

Truckee River at Clark, NV 

TRUCKEE RIVER 
INVENTORY OF DATA COLLECTION SITES 

FARAD, CA TO PYRAMID LAKE, NV 

Landline 
Location 

NWNE 33 20N 22E 

SESW 26 20N 22E 

Latitude/ 
Longitude 

393351/1193106 

393354/1192909 

Stream 
Order 

1 

1 

River 
Mile 

40.55 

38.60 

~US Geological Survey Synoptic Investigations 1979-1980. 

Altitude 

4243 

4229 

page 19 

Collecting 
Agencies 

US Geolog. 
Survey 

US Geolog. 
Survey 

Collecting 
Frequency 

Yrly. 

N/A 

Dates of 
Collections 

6/80 

N/A 

Type of Data 
Collected 

Nutrients 
Turbidity 
Phytoplankton 

N/A 

Desert Res. Monthly 
Institute 

lO/73-pres. Nutrients 

US Public 
Health Servo 

N/A N/A 

Common ions 

N/A 

Nevada Dept. (Currently listed with DRI Data) 
Envir. Prot. 

Pacific Envir. Bi- 10/77-8/78 
Laboratories monthly 

US Geolog. 
Survey· 

Intermit. 8/78 

Intermit. 11/77-8/78 

Quarterly 11/77-8/78 

Cont. 
monitor 

8/79 

Common ions 
Trace elem. 
Nutrients 
BOD 
Bioassays 
Periphyton 
Macroinvert. 
Pesticides I; 

organics 
Sediments 
Trace metals 
Pesticides I". 

organics 

Nutrients 
Algal gro ..... th 
potentials 
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w 
o 

Key 
No. 

.57 

58 

59 

Data Collection Site Name 

Continued from page 19 

Truckee River above Derby Dam 
near 1-80 

Truckee River at Derby Dam 
(Canal gate) 

TRUCKEE RIVER 
INVENTORY OF DATA COLLECTION SITES 

FARAD, CA TO PYAAHID LAKE, NV 

Stream River Landline 
Location 

Latitude/ 
Longitude Order Hile Altitude 

NENE 24 20N 2313 393528/1192731 1 35.38 4204 

NESW 19 20N 23£ 393508/1192654 1 34.88 4204 

US GeolQ9ical Survey Synoptic Investiglltions 1979-1980. 

Collecting 
Agencies 

US Geolog. 
Survey* 

US Public 
Health Servo 

US Public 
Health Servo 

Lider, E.L. 
ORr 

US Geolog. 
Survey* 

page 20 

Collecting Dates of 
Frequency Collections 

Cont. 
monitor 

N/A 

N/A 

8/79 

8/80 

N/A 

N/A 

Quarterly 4/79-2/80 

Intermit. 6/79 

8/79 

Type of Data 
Collected 

Phytoplankton 
Total clissolv 

solids 
Alkalinity 
Nutrient.s 
Algal growth 
potentials 

Turbidity 
Phytoplankton 

N/A 

N/A 

Algal growth 
potentials 

Nutrients 
Alkalini ty 
BOD-total & 

n i trogeneou, 
Nutrients 
Total dis501' 
solids 

Alkalinity 
BOD-total /; 
nitrogeneou: 

Phytoplank to: 
Algal gro"'th 
potentials 

Page 245 of 304



Key 
No. Data Collection Site Name 

59 Continued from page 20 

*60 

w 
-' 

Truckee River below Derby Dam 
near Wadsworth (below Derby 
gage) 

Landline 
Location 

TRUCKEE RIVER 
INVENTORY OF NITA COL.LECTION SITES 

FI'IRI\D, CA TO PYRAMID LAKE, NV 

I.atitude/ 
Longitude 

Stream 
Order 

River 
Mile 

NWSE 19 20N 23E 393507/1192628 1 34.52 

• U.S. Geological Survey Synoptic Investigations 1979-1980. 

Altitude 

4187 

Collecting 
Agencies 

US Geolog. 
Survey* 

Desert Res. 
Institute 

Kaiser 
Engineers 

US Geolog. 
Survey· 

Collecting 
Frequency 

Intermit. 

Monthly 

Bi
weekly 

Cont. 
monitor 
Intermit. 

Intermit. 

page 21 

Dates of 
Collections 

6/80&8/80 

9/68-pres. 

8/72-10/72 

7/72-10/72 

1909-1910 
1916-1918 

6/7'9 

8/79 

6/80&8/80 

Type of Data 
Collected 

Nutrients 
Turbidity 
BOD-total & 

nigrogf>nf>nus 
Phytoplankt0n 
Algal growth 
potentials 

Common ions 
Nutrients 

Common ions 
Microbiology 
Nutrients 
BOD 
Phytoplankton 
Periphyton 
Bioassays 

Gaging Stat. 

Nutrients 
I'Ilka lin i ty 
BOD-tOtal & 

n.l.trogeneolls 
Nutrients 
Total dissolv. 
solids 

Alkalinity 
Phytoplankton 
Algal growth 
potentials 

Field measure
ments only 
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Key 
No. 

60 

61 

.62 

~63 

CV 
N 

64 

.65 

Data Collection site Name 

Continued from page 21 

Truckee Canal at Derby Dam 

Orchard Bridge 

Washburn Drain at Orchard 

Truckee River at Painted Rock 
Bddge 

Gregory-Honte Drain near 
Wadsworth, NV 

TRUCKEE RIVER 
INVEN"l'OHY OF DATA COLLECTION SITES 

FARAD, CA TO PYRAtHD LJ\'KE, NV 

stream Hiver Landline 
Location 

Latitude/ 
Longitude Order Mile Altitude 

NWSW 19 20N 23E 393511/1192655 2 31. 50 4200 

SWNE 22 20N 23E 303517/1192303 1 31.07 4139 

SWNE 22 20N 23E 393517/1192315 2 29.97 00 

m'NE 23 20N 23E 393528/1192159 1 29.97 4118 

NESE 14 20N 02E 393550/1192131 ) 34.70 4120 

U.S. Geologlca1 Survey Synoptlc InvestigaUons 1979-1980. 

page 22 

Collecting Collecting Dates of 
Agencies Frequency Collections 

CA Dept. of 
Water Res. 

Desert Res. 
Institute 

us Geolog. 
Survey 

us Public 
Health Servo 

us Geolog. 
Survey 

N/A N/A 

Intermit. 9/68-11/68 

N/A N/A 

N/A N/A 

N/]'>. N/A 

Type of Data 
Collected 

N/A 

Common ions 

N/A 

N/A 

N/A 

Fed. Water 
Haster 

Weekly 1/27-12/56 'Gaging Stat. 
1/72-12/79 

US Geolog. 
Survey· 

Fed. Water 
Master 

Intermit. 6/80&8/80 

N/A N/A 

Nutrients 
Turbidi ty 
BOD-total 
nitrogeneous 

Phytoplankton 
Algal growth 
potentials 

N/I\ 
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Key 
No. 

N66 

167 

68 

w 
w 

~69 

170 

Data Collection Site Name 

Herman Drain near Wadsworth, 
NV 

Proctor Drain at Wadswort.h, 
NV 

Truckee River at 1-80 above 
Wadsworth, NV 

Truckee River at RR I1rldge at 
Wadsworth, NV 

Truckee River at old U.S. 40 
Bridge at Wadsworth, NV 

TRUCKEE RIVER 
INVENTORY OF DATA COLLECTION SITES 

FARAD, CA TO PYRAMID LAKE, NV 

Land1ine Latitude/ Stream R:l ver 
Location Longitude Order Mile 

NWSE 08 20N 24E 393648/1191833 2 00 

NWNW 03 :ION 24E 393802/1191651 2 29.10 

SWNW 03 20N 24E 293753/1191657 1 25.10 

SWNW 03 20N 24E 393757/1191653 1 23.65 

SWNW 03 20N 24E 393755/1191654 1 23.69 

* U.S. Geological Survey Synoptic Investigations 1979-1980. 

Altitude 

4080 

4060 

4062 

4047 

4047 

Collecting 
Agencies 

US Geo1og. 
Survey 

Fed. Water 
Master 

Fed. Water 
Master 

Desert Res. 
Institute 

US Geolog. 
Survey 

US Geolog. 
Survey* 

Collecting 
Frequency 

N/A 

Weekly 

Weekly 

Monthly 

N/A 

Intermit. 

page 23 

Dates of 
Collections ---- ---------

N/A 

1/27-12/58 
1/60-12/70 

1/27-12/58 
1/72-12/79 
1/60-12/67 
1/69-12/70 

Type of Data 
Collected 

N/A 

Gaging Stat. 

Gaging Stat. 

12/75-pres. 'Temperature 
Conductivity 

(UMIIOS/CM) 

N/A N/A 

6/79 Nutrients 
Alkalinity 
BOD-total ;;. 
nitrogeneolls 

8/79 Nutrients 
Total dissolv 

solids 
Alkal1ni ty 
Phytoplankton 
Algal growth 
potentIals 
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TRUCKEE RIVER 
INVENTORY OF DATA COLLECTION SITES 

FAAAD, CA TO PYRAMID LAKE, NV 

Key Landline l,ati tUde/ Stream River 
No. Data Collection Site Name Location Longil:ud~~ Order Mile Alti tude 

70 Continued from page 23 

w 
.p. 

171 Truckee River at Wadsworth SWSW 34 2lN 24E 393823/1191655 1 23.11 4043 

• U.S. Geological Survey Synoptic Investigations 1979-1980. 

page 24 

Collecting Collecting Dates of Type of Data 
~encies Frequency Collections Collected ---------

US Geolog. Intermit. 6/80&8/80 Nutrient.s 
Survey* Turbidi ty 

BOD-total & 

nitrogeneous 
Phytoplankton 
Algal growth 
potentials 

----------------------------------------------------
Pacific Env. B1- 10/77-8/78 BOD 
Laboratories monthly Trace elem. 

Nutrients 
Common ions 

Quarterly 10/77-8/78 Pesticides & 
organics 

Monthly 11/77-8/78 Sediments 
----------------------------------------------------
Kaiser 
Engineering 

Cl\ Dept. of 
Water Res. 

US Geolog. 
Survey 

NV Dept. of 
Envir. Prot. 

8i-
weekly 

N/A 

N/A 

N/A 

8/72-10/72 Common ions 
Hicrobiology 
Nutrients 
BOD 

N/A N/A 

N/A N/A 

N/A N/A 
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Key 

72 

173 

w 
U1 

74 

75 

76 

~77 

Data Collection Site Name 

Truckee River at Fellnagle Div. 
Dam near Wadsworth, NV 

Truckee I'll ver be low Wadsworth 
(Cereso1a Ranch) 

Truckee River at S-S Div1sion 
Dam near Wadsworth, NV 

Egg 51 te above S-5 Ranch 

Gardella Drain near wadsworth, 
NV 

Truckee River at S-S Ranch 
near Wadsworth, NV 

TRUCKEE RIVER 
INVENTOHY OF DATA COLLECTION SITES 

FARAD, CA TO PYRAMID LAKE, NV 

Landline Latitude/ Stream River 

Location Longitude Order Hile 

SWNE 33 UN 24E 393838/1191727 1 22.55 

NWSE 33 21N 24E 393837/1191725 1 00 

SWSE 22 21N 24E 394010/1191623 1 19.95 

SWSE 16 2IN 24E 394052/1191615 1 19.51 

NESW 15 UN 24E 394107/1191630 2 00 

SENE 16 21N 24£ 394129/1191707 1 17.82 

Altitude 

4038 

4038 

4013 

4008 

4000 

3990 

Collecting 
Agencies 

US Geolog. 
Survey 

Fed. Water 
Haster 

Desert Res. 
Institute 

NV Dept. of 
Envir. prot. 

US Ge010g. 
Survey 

US Ge01og. 
Survey 

Fed. Water 
Master 

US Geolog. 
Survey 

Kaiser 
Engineers 

page 25 

Collecting Dates of Type of Data 
Frequency Collections Collected 

N/A N/A N/A 

N/A N/A N/A 

Monthly 12/67-pres. Nutrients 
Common ions 

Currently listed with DRI Data 

N/A 

N/A 

Weekly 

N/A 

B1-
Weekly 

N/A 

N/A 

1/27-12/58 
1/60-12/62 
1/75-12/79 

N/l'. 

8/72-10/72 

N/A 

N/TI 

Gaging Stat. 

N/A 

Common ions 
Microbiology 
Nut.rients 
BOD 
Periphyton 
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Key 
No. Data Collection Site Name 

H77 Continued from page 25 

78 

179 

180 

w 
en 

Egg Site below S-S Ranch 

Truckee River 7.9 miles below 
Wadsworth, NV 

Truckee RiVer at Dead Ox near 
Nixon, NV 

TRUCKEE RIVER 
INVENTORY OF DATA COLLECTION SITES 

FARAD, CA TO PYRAMID LAKE, NV 

Landline Latitude/ Stream River 
Location Lon;Iitude Order Mile 

SWSW 09 21N 24E 394146/1191759 1 16.75 

NWNW 05 21N 24E 394325/1191915 1 15.82 

NENE 31 22N 24E 394414/1191924 1 13.18 

• U.S. Geological Survey Synoptic Investigations 1979-1980. 

Altitude 

3983 

3976 

3960 

Collecting 
Agencies 

Kaiser 
Engineers 

Desert Res. 
Institute 

US Geolog. 
Survey 

US Geolog. 
Survey 

US Geolog. 
Survey* 

Kaiser 
Engineering 

Collecting 
Frequency 

Monthly 

Annual 

N/A 

N/A 

Intermit. 

Bi
Weekly 

page 26 

Dates of 
Collections 

7/72-10/72 

8/79-pres. 

N/A 

N/A 

6/79 

8/79 

6/80&8/80 

8/72-10/77 

Type of Data 
Collected 

Phytoplankton 
Macroinvert. 

Commen ions 

N/A 

N/A 

Nutrients 
Alkalini ty 
BOD-total & 
nitrogeneous 

Nutrients 
Total dissolv. 

solids 
Phytoplankton 
Nutrients 
Turbidity 
Phytoplankton 

Common ions 
Microbiology 
Nutrients 
BOD 
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Key 
No. 

81 

82 

B3 

w 
-...J 

.84 

Data Collection site Name 

Truckee River near Nixon, NV 

Truckee River at NUlOana Darn 
near Nixon, IN 

Indian Drain near Nixon, NV 

Truckee River at Highway 447 
at Nixon, NV 

TRUCKEE RIVER 
INVEtrfORY OF DATA COLLECTIOt, SITES 

FARAD, CA TO PYRl\MID LAKE, NV 

Landli.ne 
Location 

SWNW 18 22N 24E 

SWNE 12 22N 2313 

SWHl:: 12 22N 231'. 

SESE 26 23N 23E 

Latitude/ 
Longitude 

394640/1192010 

394723/1192054 

394733/1192043 

394845/1192136 

Stream River 
Order Mile 

1 9.5 

1 B.21 

2 8.0 

1 3.22 

Collecting Collecting 
Altitude ~encies fresuency 

3935 CA Dept. of N/A 
Water Res. 

3930 

39<10 

US Geolog. 
Survey 

US Geolog. 
Survey 

fed. Water 
Master 

Cant. 
monitor 
Monthly 

N/A 

Weekly 

page 27 

Dates of 
Collections 

N/A 

Type of Data 
Collected 

N/A 

1966-pres. Gaging Stat. 

10/66-pres. Nutrients 
Common ions 

N/A N/A 

1/27-12/58 Gaging stat. 
1/60-12/62 
1/64-12/70 
1/72-12/79 

-----------------------
US Geolog N/A N/A N/A 
Survey 

3877 Pac. Envir. B1- 10/77-8/78 Common ions 
Laboratories monthly Nutrients 

Trace elem. 
BOD 
Periphyton 
MaCroinvert. 

8i- 11/77-8/78 Trace Metals 
monthly Sediments 

Quarterly 11/77-8/78 PesticIdes ;; 
organics 
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TRUCKEE RIVCH 
INVENTORY OF DATA COLLECTION SITES page 20 

FARAD, CI\ TO PYRAMID LAKE, NV 

Lc\!ldl1.ne Latitude/ Stream River CollectIng Collecting Dates of TYP[l of Data 

LOCtltion __ Lon.5litude Order Mile Altitude ~encies Frequenc:[ Collections Collecled ---_._---- ~ " ----

84 Continued from page 27 Dec1ert Hes. Monthly 1/68-pres. Nu ri'Pl\t:e; 

Il\flti tute CornmOfl tons 

-- --- - - - - --
Lider, E.L. Quarterly 4/79-2/80 ldlJ C1 ] qrowth 
ORI potf'ntials 
------------------------------------------- -. -~-----

US Geolog. Intermit. 6/79 N\ltrients 
Survey Alkaltni ty 

BOD-total I; 

nitroqf'neous 
8/79 Nutrients 

Total dissolv. 
solids 

Alka.ll"ity 
Pilytopl ank ton 
Algal growth 
potentials 

6/80&0/l'lO Nutrient" 
Turbidity 
BOil-loUd [, 

nitroq 0 l1cQUS 
rilylol,IAllktoll 

Alyal yrowth 
potentinls 

v~r :i.(ll\way N1rINW 22 2JN 231'; J95119/1 2335 2 00 3060 us C;'~olog. N/A N/)\ N/A 
Dam Survey 

--... ~--"--------

ow i-J'd H \'1 22 2 23 3951 1/1192344 00 3835 US Geo109. N/A N/)\ N/l\ 
Dam near Nixon, NV Survey 
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No. 

87 

W 
'-D 

88 

Data Collection Site Name 

Truckee Rl ver at !'1arbl e 
Bluff Dam 

Truckee Ri.ver Delta at Pyramid 
Lake, Nevada 

Location 

THUCK:::E n lVER 

HNENTOHY OF DATA COLLECTION SITES 

F/\AAD, CA TO PYHi\MID LAKE, NV 

Stream rtb1!H Collecting 
Order Ayencies 

SESW 15 2JN 2);:; , 395120/11923 2 1 00 3055 US Geolog. 
Survey' 

paCJp 29 

Collecting DateR of Typp of Dn 
Frequency Collections 

Intermit. 5/79 CiutriC'l1t-s 

/llknli"i1y 

BOD-Lolcll & 

!1 L l COqPllP()\l~: 

8/79 N\lt:ri Ilis 

5/80&8/80 

i\ j k" 1 J\ j \ Y 
Phylopl0.nktoll 
J\ Lqa"i qrQ\·:l II 

pot t iids 

Nutr.Lents 
Turbldil)' 

BOLI-tolal " 
n i.lroqen~_"!()us 

Pilytoplank 1('" 
Algnl qrowth 
potentl n l s 

Pacific Envir. 81-
Laboratories monthly 

10/77-8/70 Cotnmon iO!lS 

Nutrients 
Trilce elRm. 

BOD 

SWNW 19 23N 2310 395053/1192647 1 00 3840 US Geolog. 
Survey 

N/A N/A N/A 

U.S. Geological Survey Synoptic Investigations 1979-1900. 
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I Di True \'Ie[ \ qua da \: Jan ua gust 1977 and 1977 drought cand tons 
Ul "I / B) . 
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Die 3. Llnueci. .. 

r Qua ral1lf::ters rad ew "! d V"j sta Cia 
Station 

Ceresola Nixon 
Ranch 
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Ta e 3. Continued. 

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

l~ Quality Farall1eters 

COPPE.R 
January-August 1977 Illg/l 

11 -)977 mg/l 
IDE 

January-August 1977 (I 
Fall 1977 mg/l 

UORIOE. 
January-August 977 mg/l 

11 1977 I11g/1 
IRON 

January-Autust 1977 mg/l 
11 1977 II1g/1 

+> L (Jl 

January-August 1977 Illg/1 
11 1977 rng/l 

ESE 
Jan u a ry -Aug u s t 1 977 /l 

II 1977 mg/l 
RCURY 
January-August 1977 I11g/1 

1"1 1977 mg/l 
NICKEL 

Jan ua ry-Augus t 1977 11Ig/ 
Fa 11 "1977 lJl~j/ 1 

s ENI 
January gust 1977 / 

11 1977 I1Ig/1 
SILVER 

January-August 1977 lTlg/l 
1 1977 mg/l 

rad Idl ld Boynton Vista 

0.013 0.031 
0.006 0.009 

0.25-1 0.617 
0.283 0.483 

<0.100 <0.100 
0.004 0.089 

0.023 o . 071 
0.030 0.065 

0.00000 0.00024 
0.00000 0.00000 

0.000 0.000 
0.000 0.000 

<0.010 <0.010 
0.000 0.005 

ark 
Station 

Ceresola Nixon 
Ranch 

0.017 
<0.010 

0.20 
0.20 

0.740 
0.460 

<0.100 
0.100 

0.187 
0.120 

0.00003 
0.00000 

0.0007 
0.000 
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e 3. Cont nued ... 

r 1 i Parameters 

E 
January-August 1977 rng/l 

11 1977 mg/l 
FIDE-UNO SSOCI ED 
January-August 1977 n 

11 1977 I11g/1 

I 
January-August 1977 rng/ 

977 1 
ZINC 

January-August 1977 n 
11 1977 .lIIg/l 

PESTICIDES: 
ORIN 
january-August 1977 mgFI 

CHLORDANE 
January-August 977 mg/l 

DDT 
January-August 977 mg/l 

0 
January-August 1977 I11g/1 

DIELDRIN 
January-August 977 I11g/ 

DOS 
January-August 1977 1119/ 1 

ORIN 
Ja nua ry-Augus t 1977 mg/l 

I 
January-August 1977 I11g/1 

HEPTACHLOR 
January-August 1977 I11g/1 

L E 
Janua ust 977 mal 

3.80 
8.80 

0.010 
0.023 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

Idlewild Boynton Vista 

20.5 
47.0 

0.029 
0.048 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

C1 a 
Station 

Ceresola Nixon 
Ranch 

68.0 
11 o. a 

0.017 
0.050 
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e 3. Co n tin u e d. . . 

Water Quality Parameters rad Idlewild Boynton Vista C1 ark Ceresola Nixon 
Station Ranch 

PESTICIDES (continued): 
MALATHI 

january-August 1977 lllgjl 
METHOXYCHLOR 

January-August 1977 mgj1 
t11 REX 

January-August 1977 mgjl 
ION 

January-August 1977 mgjl 0.00000 0.00000 
2,4-0 

January-August 1977 mgjl 0.00000 0.000025 
SILVEX 

January-August 1977 mg!l 0.00000 0.00000 
TOXAPH E 

..p. January-August 1977 mgjl 0.000 0.000 -..-J 

ES: 

1. Sampling and an ysis by the Nevada Division of Environmental Protection and the U.S. Geological Survey. 

2. January-August 1977 represents mean for the 8-month sampling period before upstream storage was depleted. 
3. 1 1977 represents mean for 4-month period when reservoirs were depleted. 
4. Where numbers are not shown indicates that systematic sampling and analysis is not done. 
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Table 4. Ceresola Ranch water quality control point. 

Water Quality Parameters 

TEMPERATURE 
Spawning Ave. April-May °c 
Spawning S.V. April-May 0c 
Summer Ave. 0c 
Summer S.Y. DC 
Winter S.V. DC 

DISSOLVED OXYGEN 

pH 

Sample t~ean-Day 
S.V.-Day 
S.V.-Night 

Samp1 e lv1ean 
S.V. 

BIOCHEMICAL OXYGEN DEMAND 
Samp 1 e t'lean 
S.V. 

TOTAL PHOSPHATES-P04 
Samp 1 e Mean 
S.V. 

At~tvjON I A- NH I. N- un i on i zed .., 
Sample !v1ean 
S.V. 

N ITRITE-N02 N 
Sampl e ~1ean 
S.Y. 

NITRATE-NO?N 
J 

Sample Mean 
S.V. 

NITROGEN 
ie iv1ean 

S.V. 

CHLORIDES 
Samp 1 e ~iea n 
S.V. 

TOTAL DISSOLVED SOLIDS 
Sample an 
S.V. 

TURBlOITY 
Samp 1 e ilrean 
S. V. 

mgj1 
rngjl 
mgjl 

uni ts 
units 

mgjl 
mgjl 

mgjl 
mg/l 

mg/l 
mg/l 

mg/l 
mgjl 

mg/l 
mgjl 

mgjl 
mgjl 

mgjl 
mgjl 

mg/l 
mgjl 

NTU 
NTU 

Existing 
vJater Qua 1 i ty 

13.2 
17.4 
20.2 
25.0 
14.S 

9.7 
6.5 

7.9-S.0 
7.5-S.3 

2.7 
4.1 

O. S2 
1 .38 

N. D. 
N.D. 

N.D. 
N.D. 

N. D. 
N.D. 

N.D. 
N.D. 

12.7 
23.0 

169.9 
272 .0 

5.8 
12.1 

4S 

Water Quality Existing Water 
Criteria Quality Standards 

10.0 
13.0 
19.0 
23.0 
13.0 

5.0 

6.5-9.0 

2.5 
4.0 

0.30 

0.016 

0.039 

2.0 

250.0 

500.0 

250.0 

25.0 
16.0 

8.4 
6.5 
5.0 

7.7-S.1 
7.5-S.3 

4.0 
5.0 

o .15 
0.85 

0.016 

0.039 

2.0 

0.75 
1. 20 

18.0 
27.0 

220.0 
275.0 

11 .0 
13.0 
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Table 4. Continued .... 

Existing ~Iater Quality Existing Water 
Water Quality Parameters Water Quality Criteria Quality Standards 

COLOR 
Sample Mean PT-CO units 17.8 32.0 
S.V. PT-CO units 35.2 75.0 50.0 

TOTAL ALKALINITY 
Sampl e t~ean mg/l as CAC03 80.0 63.0 
S.V. mg/l as CAC0 3 20.0 35.0 

FECAL COLI FORM 
Sample Mean MPN/100ml 27.8 50.0 50.0 
S.V. MPN/l OOml 505.0 400.0 400.0 

SUSPENDED SOLIDS 
Sample j~ean mg/l N.D. 25.0 
S.V. mg/l N.D. 80.0 50.0 

POLYCHLORINATED BIPHENYLS 
Sample ~1ean mg/1 N.D. 
S.V. mg/1 N.D. 0.000001 0.000001 

PHENOLICS 
Sample Mean mg/l N.D. 
S.V. mg/l N.D. 0.001 0.001 

PHTHALATE ESTERS 
Sample t'iean mg/l N.D. 
S.V. mg/1 N.D. 0.003 0.003 

ARSENIC 
Sample Mean mg/l N. D. 
S.V. mg/l N.D. 0.05 0.05 

BARIUM 
Sample l'Ilean mg/l N.D. 
S.V. mg/l N.D. 1 .0 1.0 

BERYLLI UM 
Sample Mean mg/l N.D. 
S.V. mg/l N.D. 0.011 0.011 

BORON 
Sample Mean mg/1 N.D. 
S.V. mg/l N.D. 1 .00 1 .00 

CADMIUM 
Sample Mean mg/l N.D. 
S.V. mg/l N.D. 0.0004 0.004 

CHLORINE 
Sample Mean mg/l N. D. 
S.V. mg/l N.D. 0.002 0.002 

CHROMIUM 
Sample Mean mg/l N.D. 
S.V. mg/l N.D. 0.05 0.05 
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Table 4. Continued .... 

Existing Water Quality Existing Water 
Water Quality Parameters Water Quality Criteria Quality Standards 

COBALT 
Sample Mean mgjl N.D. 
S.V. mgjl N.D. 0.05 

COPPER 
Sample t~ean mgjl N.D. 
S. V. mgjl N.D. 0.01 0.01 

CYANIDE 
Sample fl'lean mgjl N.D. 
S.V. mgjl N.D. 0.005 0.005 

FLUORIDE 
Sample Mean mgjl N.D. 
Si ngl e fl'lean mgjl N.D. 1.8 1.8 

IRON 
Sample i"iean mgjl N.D. 
S.V. mgjl N.D. 1 .0 1 . a 

LEAD 
Sample Mean mgjl N.D. 
S. V. mgjl N.D. 0.05 0.05 

MP.NGANESE 
Sample i~ean mg/l N.D. 0.05 
S.V. mgjl N.D. 0.2 0.20 

MERCURY 
Sample t"lean mg!l N.D. 
S.V. mgjl N.D. 0.00005 0.00005 

NICKEL 
Sample t''iean mgjl N.D. 
S.V. mg!1 N.D. 0.1 0.1 

SELENIUM 
Sample Mean mgjl N.D. 
S. V. mgjl N.D. 0.01 0.01 

SILVER 
Sample t"lean mgjl N.D. 
S.V. mgjl N.D. 0.05 0.05 

SULFATE 
Sample r"lean mgjl N.D. 
S.V. mgjl N.D. 250.0 

SULFIDE-UNDISSOCIATED 
Sample i"lean mgjl N.D. 
S.V. mg/l N.D. 0.002 0.002 

V,ANADJUM 
Sample t"lean mgjl N.D. 
S. V. mgjl N.D. 
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Table 4. Continued .... 

Water Quality Parameters 

ZINC 
Samp 1 e iv1ean 
S.V. 

PESTlC I DES: 
Al drin 

S.V. 
Chlordane 

S. V. 
DDT 

S. V. 
Demeton 

S. V. 
Dieldrin 

S.V. 
Endosulfan 

S.V. 
Endrin 

S. V. 
Guthion 

S.V. 
Heptachlor 

S.V. 
Lindane 

S. V. 
iv1alathion 

S.V. 
fv1ethoxych1or 

S.V. 
~1i rex 

S.V. 
Pa ra thi on 

S.V. 
2,4-0 

S.V. 
Silvex 

S.V. 
Toxaphene 

S.V. 

NOTES: 

mg/l 
mg/l 

mg/l 

mg/l 

mg/1 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

Existing 
Water Quality 

N.D. 
N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

Water Quality Existing Water 
Criteria Quality Standards 

0.003 0.0009 

0.000003 0.000003 

0.00001 0.00001 

0.000001 0.000001 

0.0001 0.0001 

0.000003 0.000003 

0.000003 0.000003 

0.000004 0.000004 

0.00001 0.00001 

0.000001 0.000001 

0.00001 0.00001 

0.0001 0.0001 

0.00003 0.00003 

0.000001 0.000001 

0.00004 0.00004 

0.1 0.1 

O.Dl 0.01 

0.000005 0.000005 

1. tXlsnng 1;Jater Quality: Results of 1966-76 monthly sampling and analysis by the 
State DEP and 1972-76 USGS Sampling and Analysis. 

2. N.D.: Not presently analyzed for as part of sampling programs. 
3. _~vy iv1~~ills: All heavy metal concentrations and proposed standal'ds include the 

dissolved and suspended components. 
4. ter Quality Criteria: Represents quality needs to support cold \'Jater fishery, 

({rinking \'Jater supply, agricultural use, industrial use, wildlife propagation 
and recreation in and on the waters. 
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~ater Quality Parameters 

T Ei'''iP ERATURE 
Spawning Ave. Apri 1 -I~ay 
Spa~vning S.V. Apri 1-1~ay 
Summer ,twe. 
Summer S.V. 
\lJi n ter S.V. 

DISSOLVED OXYGEN 
Sample Hean-Day 
S.V.-Day 
S.V.-Night 

pH 
S e an 
S.V. 

B I OCHEilt1 CAL OXYGEN DEHl:I.ND 

S.V. 

TOTAL PHOSPHATES-P04 

S.V. 

I,Ll,-NH 4 N -unionized 
Sample an 
S.V. 

NITRITE-N0 2 N 
mo Ie i+::an 

S. V. 

'I" 1 T -I r:- tJC N '\ J.. I L I, 13 

1 e an 
S.V. 

(', 

u IC NITROGEN 
c::::. 10 an _)U I~ 

S.V. 
) ,f\L ~l j 

1\1 EN 
S2G!P 1 0 an 
S.V. 

T S 1 

( ~ -, e r,/:Ean --,0 I 

S. V. 

D1SS VED IDS 
Sample an 
S. V. 

RB1DITY 
Sa 1 e an 
s.v. 

DC 
DC 
DC 
DC 
DC 

mg/l 
mg/l 
mg/l 

units 
units 

mg/l 
mg/l 

mg/l 
mg/l 

mg/l 
mg/l 

mg/l 
mg/l 

mg/l 
/1 

mg/l 
mg/l 

mg/l 
mg/l 

mg/l 
mg/l 

mg/l 
mg/l 

NTU 

r . +. 
tX1St.-lng 

v;ater Qual i ty 

13. 7 
17.2 
19.8 
23.8 
18.0 

N.D. 
N. D. 
N.D. 

7.9-8.3 
7.3-8.9 

N.D. 
N.D. 

1. 08 
2.10 

0.22 
0.41 

0.03 
0.07 

0.45 
O. /l 

0.65 
i .17 

N.D. 
N.D. 

23.9 
43.7 

172.7 
251.4 

.3 
75.2 

52 

ter Duality Existing ter 
Criteria Quality Standard~ 

10.0 
13.0 
19.0 
23.0 
13.0 

5.0 

6.5-9.0 

2.5 
4.0 

0.30 

0.016 

0.039 

2.0 

250.0 

500.0 

250.0 

30.0 
14.0 

8.4 
6.5 
5.0 

7.2-8.3 
6.7-8.8 

4.0 
5.0 

0.15 
0.85 

0.016 

0.75 
i. 20 

69.0 
90.0 

260.0 
315.0 

49.0 
75.0 
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Table 5. Continued .... 

Existing Water Quality Existing Water 
\~ ate r Quality Parameters vlater Qual ity Criteria Quality Standards 

COLOR 
Sample Mean PT-CO units N.D. 32.0 
S. V. PT-CO un; ts N.D. 50.0 

TOTAL ALKALINITY 
Sample Mean mgjl as CAC0 3 N.D. 63.0 
S.V. mgjl as CAC0 3 N.D. 20.0 35.0 

FECAL COLIFORM 
Samp 1 e ~~ean MPNjlOOml 20.6 50.0 50.0 
S.V. P'IPNjlOOml 362.0 400.0 400.0 

SUSPENDED SOLI OS 
Samp 1 e j~ean mgjl N.D. 
S.V. mgjl N.D. 80.0 

POLYCHLORINATED BIPHENYLS 
Samp 1 e ~1ean mgjl N.D. 
S.V. mgjl N.D. 0.000001 0.000001 

PHENOl} CS 
Sample t~ean mgjl N.D. 
S.V. mgjl N.D. O. 001 0.001 

PHTHALATE ESTERS 
Sample an mgjl N.D. 
S.V. mgjl N.D. 0.003 0.003 

,lI.RSENIC 
Sample ~1ean mgjl 0.014 
S. V. mgjl 0.021 0.05 0.05 

BP,RIU~i 

Sa le an mgjl N.D. 
S.V. mgjl N. D. 1.0 1 .0 

BERYLLI UM 
Sample Hean mgjl N.D. 
S.V. mgjl N.D. 0.011 0.011 

BORON 
Sample t~ean mgjl N.D. 
S.V. mgjl N.D. 1. 00 1 .00 

CADIW~ 
Sample iYiean mgjl 0.010 
S.V. mgjl 0.010 0.0004 0.0004 

CHLORINE 
Sample Mean mgjl N.D. 
S.V. mgjl N.D. 0.002 0.002 

CHROtYi I U~1 
Sample an mgjl 0.005 
S. V. mgjl 0.010 0.05 0.05 
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Table 5. Continued .... 

--~-- - --~~------~--------- ------~~~--------~--------------------~---------~--

ter Quality Parameters 
Existing 

vlater Qua 1 i ty 
Water Quality Existing ter 

Criteria Quality andards 

0.05 0.05 

0.01 0.01 

0.005 0.05 

1.8 1.8 

0.3 
l.0 1.0 

0.05 0.05 

0.05 
0.2 0.20 

0.00005 o. 5 

0.1 0.1 

0.01 0.01 

0.05 0.05 

250.0 2 .0 

0.002 0.002 

0.1 0.1 
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Table 5. 

Water Quality Parameters 

ZINC 
Samp 1 e Mean 
S.V. 

PESTICIDES: 
f\,ldrin 

S.V. 
Chlordane 

S.V. 
DDT 

S.V. 
Demeton 

S.V. 
Dieldrin 

S.V. 
Endosu1 fan 

S.V. 
Endri n 

s.v. 
Guthion 

s.v. 
ptachlor 
S.V. 

Lindane 
s.v. 

lathion 
S.V. 

1v'iethoxych lor 
S.V. 

s.v. 
Parathion 

S.V. 
2,4-0 

S.V. 
S i 1 ve x 

S.V. 
Toxaphene 

S.V. 

ES: 

ntinued. 

mg/l 
mg/l 

mg/l 

mg/1 

rng/1 

mg/l 

mgjl 

rng/l 

mg/l 

mg/l 

mg/l 

rng/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

Existing 
Water Quality 

0.050 
0.104 

0.00000 

0.00000 

0.00000 

N.D. 

0.00000 

0.00000 

0.00000 

N.D. 

0.00000 

0.00000 

N.D. 

N.D. 

N.D. 

0.00000 

0.00000 

0.00000 

0.000 

~! ate r Qua lit y 
Criteria 

0.003 

0.000003 

0.00001 

0;000001 

0.0001 

0.000003 

0.000003 

0.000004 

0.00001 

0.000001 

0.00001 

0.0001 

0.00003 

0.000001 

0.00004 

0.1 

0.01 

0.000005 

Ex i s tin g vi ate r 
Quality Standards 

0.00009 

0.000003 

0.00001 

0.000001 

0.0001 

0.000003 

0.000003 

0.000004 

0.00001 

0.000001 

0.00001 

0.0001 

0.00003 

0.000001 

0.00004 

0.1 

0.01 

0.000005 

1 . Existino ter Quality: Results of 1966-76 monthly sampling and analysis by the 
State-DEp-a-nd 1972 76 USGS sampling and analysis. 

2. 
3. 

4. 

N.D.: Not presently analyzed for as a part of sampling programs. 
_a_\',Y~IE:'J:._~_~: All heavy metal concentrations and proposed standards include the 
dissolved and sus ded components. 
v!ateJ"_QlJ_ClJt!yCrit~J'ia: Repl~esents quality needs to support cold \'iater fishery, 
drinking \'~ater supply, agricultural use, industrial use, wildlife propagation 
and recreation in and on the waters. 
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e Z). LO nUecl. 

-~------.-.-~~-"--~-~---.---.--~~~.-----~--.-.... --~ --.. -.--~.+-----.-.-"------.--~-~---.------

Clua rameters arad dl d n Vis 
-""",,-

.,--------_ .. 

50.0 70.0 

24.0 36.0 

'1,170.0 612.0 

68.0 

0.0000 

0.033 

0.300 

0.010 

0.010 

0.080 

C ark 
Sta on 

70.0 

36.0 

,340.0 

Ceresola 
Ranch 

70.0 

38.0 

600.0 

Nixon 

41 .0 

1 ,000.0 

0.024 

<0.010 

<0.010 

0.050 

0.030 

0.500 
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b e 6. ntinued .... 

Quali arailleters rad Idl "j d Boynton Vista Clark 
Station 

Ceresola 
Ran Nixon 
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e 6. Continued .... 

Wa r Qual i ty Pa ralTleters Farad I ewild Boynton Vista Clark Ceresola 
Station Ranch Nixon 

PESTICIDES (continued): 

mg/l 0.00000 0.00000 

ximum I11g/1 0.00000 0.00000 
LI NDANE 

Ill~l/l 0.00000 0.00000 

Maximull1 rng/l 0.00000 0.00000 
2,4-0 

ximuill m9/1 0.00000 0.00004 
SILVEX 

(J1 xil11ull1 1119/1 0.00000 O. 00011 1..0 

ENE 
Maximum mg/1 0.000 0.000 

NOTES: , 

1. Extreme values sed upon 1966-1976 samplin~l and analysis by the Nevada Division of Environmental Protection 
and 1969-1976 sampling and analysis by the U.S. Geological Survey. 

2. Where numbers are not shown indicates that systematic sampling and analysis is not done. 
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In 1979 and 1980 the USGS undertook an intensive investigation of the 

lower Truckee River to determine such information as time of travel between 

s cific sampling locations, the best sampling locations at respective cross

sectional sampling points to obtain a sample representative of the whole 

cross-section as well as diurnal temperature and dissolved oxygen swings in 

the lower Truckee River. Their goal was to build a comprehensive water quality 

model for the Truckee River that could be used as a management tool to pre

dict optimum conditions. However, their modeling efforts have been curtailed 

cause of Federal budget cutbacks, but the raw data is available. Their 

ta indicate that significant swings in dissolved oxygen occur in the lower 

Truckee River which relate to nutrient inputs to the river which stimulate 

phytoplankton and periphyton growth. The abundance of periphyton magnifies 

the photosynthesis-respiration cycle which appear as dissolved oxygen deficits 

during the late night-early morning hours. 

In 1981, the u.s. Fish and Wildlife Service (Scoppottone et al. 1981) 

undertook a side annel study to investigate the spawning havior of cui-ui. 

They also noted significant diurnal swings in dissolved oxygen levels in 

the lower river which may have resulted in the stimulation of juvenile cui-ui 

to move downstream. However, further investigation of mechanisms that trig

ger down-stream migration of cui-ui are needed to confirm the possible dis

solved oxygen trigger or is it related to temperature or a combination of the 

two rameters and do these triggers occur earlier in the reproductive season 

now than they did historically? The U.S. Fish and Wildlife Service is con

tinuing their investigations and should continue to bring to light specific 

ems faced by the cui-ui and Lahontan cutthroat trout along with cor

rective measures. 
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0> 
N 

Calcium 
gnesiull1 

Sodiulli Potassium 
rbonate 

Bicarbonate 
Si"lfate 

lor"ide 
uori de 

Nitra 
ron 

Al kal inity 
pll 
Dissolved Solids 
Approx. Lake Elev. 

"1867 a 

7."1 
77.5 

900 
32.7 

156 
1387 

3275 
3884 

"1882 b 

9 

"j 253 
499 

"I (32 
1430 

3486 
3865 

Die 7. PYI'Clllri cJ Lake Ion Con tent (p 

1933c 

276 
630 

1740 

9.0 
3500 
3832 

1951 d 

(3 
"Ill 

1700 
2(30 
830 
265 

1920 
3 
L8 

12 

9.2 
4700 
3803 

"1958d 

7.2 
110 

1709 
186 
9(30 
2(30 

2080 
1.5 
o 
5.4 

8.9 
4700 
3803 

1964 d 

8.9 
121 

1890 
236 

1020 
266 

2100 
2.0 
2.4 

12 

9.4 
5220 
3790 

a. King, USGS, 40th f)aralle"j Survey, Vol. 1, p. 528. 

\ 
I " 

1966d 

9.4 
118 

1926 
253 

1000 
289 

2100 
l.8 

.8 
13 

9. 1 
5220 
3783 

b. Russel, I.C. Geologica"j History of Lake Lahontan USGS Monograph n, 1885. 

1968d 

4.8 
118 

l78 
1120 
286 

2100 

3788 

1970e 

16 
58 

1967 
234 

1145 
246 

2100 

o 

1340 
9.0 

5000 
3792 

c. Hutchinson, E.G. A contribution to the Limnology of Arid Region. Trans. Conn. Acad. of 
Arts and Science. October 1(337. 

d. ter !\na lys"j 5 USGS Lab. 

e. vJater Ana"lysis vada Public Health Lab. 
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m 
.~ 

b'j e 8. C -j c ana S SUfllllla( z 
station r Pvralll a va 

p 

1 c 
co uctance @ 2S"C 33 

c rbona e 798 823 

Carbona e 308 302 

loride 19S1 51 

SuI te 2JO 276 

Sodium 1600 1600 

tassium 2 3 

Calclum 9,3 9.2 

slum 11S 

SUlca o 95 1.0 

TDS (summat 5171 51 

Alkalinity lIeo)) 11~ 439 

st:i.lson silovnng ilIean value at three depths at the deepest 
January through December 1976. 

23 8fl l,2 08 LI2 81150 8383 8433 8450 

6 807 774 794 860 882 878 778 

293 309 308 317 280 263 268 321 

1951 2032 2034 2034 20/iS 2027 2009 2038 

274 276 279 278 264 260 258 277 

12 16 00 1607 1614 1600 1599 1610 

3 108 109 110 109 109 109 112 

9.1 9.0 8.8 8.8 9.4 9.0 9.1 9.1 

113 1 4 11S 114 112 114 

.53 0.88 1.04 1.24 LI0 1.20 1. 70 0,96 

5205 5265 52/,2 526Lj 5303 5270 5251 5260 

11139 lIdS 142B 1437 1442 1428 37 1431 

~----~---.----

Source: nn v. et al .. 977. 

Fall 
40 80 

9.22 .21 

8417 S{117 

787 803 

313 294 

2027 2016 

272 273 

1567 1592 

111 110 

B.8 8.8 

112 113 

1.40 2.02 

5199 5212 

1423 1401 

Page 279 of 304



D. Review of Existing Water Quality Standards for the Lower Truckee River 

Water quality standards for the Truckee River have been promulagated by 

the Nevada Environmental Commission and approved by the E.P.A. However, 

it should be pointed out that the Pyramid Lake Paiute Tribe has legally 

challenged the authority of E.P.A. to approve the Nevada Water Quality Stand

ards which the Tribe feels do not protect the defined beneficial uses of the 

water or the long-term well-being of the Pyramid Lake Indian Reservation. 

A suit to resolve these issues is currently before the ral District 

Court. 

The water quality standards for the Truckee River in Nevada that 

were adopted by the Nevada Environmental Commission in 1979 and approved by 

E.P.A. are presented in Table 9. The water quality standards are ed in 

part on the E.P.A. Red Book Quality Criteria for Water (1976), 10 years 

average r quality itions in Truc River plus two s dard 

vi ions (irJCOG 1978) and on s i fi c ic level investi ons (PEL 1979, 

Koch et a 1. "1979). /1,s a neral cormnent, r 1 i ty s 

from the EPA Red Book Criteria (American Fisheries Society, 1979) and toxic 

level investigations meet with the goals of the Pyramid Lake Paiute Tribe to 

restore and enhance the Lahontan cutthroat trout and cui-ui populations in 

Dyramid La and the lower Truckee River. er, the water quality standards 

veloped by using a mean of 10 year riod of record plus standard devia-

tions makes the assumotion that the 10 years 

requirements for the defin beneficial uses. 

mean the 10 rs of record plus two sta I'd 

record extremes meet the criteria 

s cific example where the 

iations does not meet the 

icial use criteria is the water erature standard. 
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Tab e 9. Sta of vada r Qual-j Standa S, Truckee River, Nevada 1 

__ ~Con::::::.:.txDl :cf'.:::.::ol.::.;n.:;:t.:::s_-=.---_.-___ ---", __ -,-_____ _ 
M<:::C:3.n:an LOCK"",::;Qd c 1 ar k Ce.reso 1a 

Stateline IdlewUd Sd clge sri clge B ridge Randl Ni:xr:Jr1 

Tel1,-)€ r a Lure • C 
Slngl Value, - Mid-october Not more than 20.0 22.0 23.0 2).0 26.0 25.0 )0.0 
Single Value, - Hid-May Not more tJlan 11.0 12.0 13.0 14 .0 15.0 16.0 14.0 

lCMable r£l'1)Qrature increase above 
t-eoE lVlnq water tel'F'P1ature Ncne )Oe not to exceBd singlc vallJC sWirlanls 

l~.i ts 
1\vera f:j€ wl tJl.ln IW.ge 7.5-7.9 7.7-B.O 7.7-8.2 7.6-8.0 7.6-8.0 7.7-8.1 7.2-0.3 

Single Value wi tJ1in Range 7.2-8.3 7.4-8.3 7.4-8.4 7.5-8.2 7.5-B.2 1.5-1l.) 6.7-8.8 

Dis 00 1 ved l»cyqen -
l\verage - less tJ1dn 9. 9.7 9.8 9.0 8.5 a. 8.4 

Single Value - Not less tJ.ah 7.5 7. 7.8 6.8 5.9 6.5 6.5 

Single Value Not less tJl.il.n 5.0 5.0 5.0 5.0 5.0 5.0 5.0 

1300 - m]/1 
AnnLk~ I. Average Not more than 2.5 2.5 3.0 3.0 4.0 4.0 4.0 
Single Value Not more tJ,,"M1 3.0 3.0 5.0 5.0 6.0 5.0 5.0 

O.lorldes -
1\.nmk11 1\ ~ rage Not more than 7.0 7.0 '1.0 18.0 18.0 18.0 69.0 
Single Value Not more H,an 10.0 10.0 10.0 27.0 27.0 27.0 9Q.0 

Total PhospMtes ) -
Arul ',Ii'! 1 II ve n, ge Not more than 0.15 0.1.5 0.15 0.15 0.15 0.15 0.1 'j 
Sillgle Va lue Not more tJlan 0.20 0.21 0.30 0.85 0.85 0.85 0.85 

Total Nltrocjen (as N) -
Annual Average Not more than 0.30 0.30 0.30 0.75 0.75 0.75 0.75 
Single Value Not more th,'m 0,4) 0.43 0.43 1. 20 1. 20 1. 20 1. 20 

Total Filterable ResidUe at 180·C -
Average Not more than 70.0 80.0 90.0 160.0 165.0 220.0 260.0 
Value Not more than 85.0 95.0 120.0 200.0 205.0 275.0 315.0 

- NTU 
AveL"age Not more Ulan 5.0 6.0 7.0 11.0 11.0 .0 49.0 
Value Not !lore tJ,an 9.0 9.0 12.0 lJ.O 13.0 13.0 75.0 

Color - PT-CO - UnHs 
Aru1ll<~ 1 l\vcl:(lge /lot th,~n 12 .0 15.0 17 .0 32.0 32.0 32.0 32.0 
Single Value Not ftlOt""'e tJk'!n 18.0 25.0 28.0 50.0 50.0 SO.O ~.O 

Tot<.,l Alk.allinity - ~/l liS 

A.rm \.l<J 1 A vc r tl<jC le9!1 than )~. 0 .0 42.0 6].0 63.0 63.0 G ).0 
Single Value Not less than 21.0 30.0 31.0 35.0 )5.0 35.0 35.0 
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Table 9. Continued. 

Control Plants 
HcC1.rron Lockwood Clark Cereso1a 

Stateline Idlewild Bridge Bridge Bridge Rilnch Nixon 

Fecal Coliform - MF/IOO ml 
Ann ual Gecrne t.r i c Mean Not rmre than 30.0 50.0 75.0 50.0 60.0 50.0 30.0 
Single Value Not rrore U1aIl 150.0 400.0 400.0 400.0 400.0 400.0 400.0 

Susperded Solids - mg/l 
Annual Average Not rrore th<ul 15.0 15.0 15.0 25.0 25.0 25.0 25.0 
Single Value No t mo re Ulal1 20.0 20.0 20.0 50.0 50.0 50.0 50.0 

Sulfate - mgtl 
Annual Average No t rro re tr1aIl 5.0 5.0 5.0 15.0 15.0 J1. 0 69.0 
Single Value Not rrore U\IlJ1 6.0 6.0 6 0 20.0 20.0· 41.0 86.0 

Beneficial Uses - Jlgricultural use, aqUatic life, bathing and water contact sports, boating and aesthetics, drinking water sutJPly. industrial water supply, 
wildlife prot>agation. 

lAdoptOO by the Nevada State Enviro<lrrcntal O::rnniilSion on Decanber 11, 1979. 
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Table 9. Continued. 

ter Qual i ty S dards for Toxic Materials* 

- Un-ioni~ed - mg/l Ar=rlonia ~i tr 
S le ue • • • • • • • • . Not 'Lnore than 0.016' (2) 

Arsenic -
Single 

/1 
Iue 

Barium - r:1g/1 

.•..••••.•.. Not more than 0.05 (1) 

S Ie Value ..•..•.•..•. Not more than 1.0 (1) 

3e 1i. Ll."" -
Single 

30ron - r::g/l 

/l 
lue ............ Not more than 0.011 (1) 

Single Value ............ Not mbre than 1.0 (1) 

Cac:::1i1....L,,:) -
Sin 

17l£/l 
e~Va1ue ............ Not more than.0.0004 

orine - /1 
S e ue ....•....... Not ~ore than 0.002 

Ie ue ............ Not Dore than 0.05 

Co??er - cg/1 

(1) 

(1) 

(1) 

S !e Value ............ Not more than 0.01 (1) 

de - ngf1 
S Ie Value ....•....... Not more than 0.005 (1) 

fluo::-icie = 

S e. 

I 
e [~e2n. 

Value 

Lead - r~7!l 
S --Ole Value 

!--:3.r'gcnese -
S ;''=:J 1 
S Ie V 

!l 
2n. 

t " ., ... '" ~ " .. " ~ .. .. !~ot wore tr:an 1 p 8 

.,Nor: ::-iore t:-~2.n a 3 

.. Ncr: ::Jo::e t:, <in 1 0 

.Not more tnan 0.05 

0.05 
o 20 

(1) 
(1) 

(1) 

0) 
0) 

Not more than O.DOOOS (1) 

Se 

S 

cs 
S;~nbl 

1 
Value . 

1 
ue 

e Is ers 
Single Value 

e t;,an 0.1 (1) 

1 
......... Not more than 2.0 (2) 

1 
(2) 

0.001 (1) 

leg/I 
.Not Dore than 0.003 0) 

enyls 1 
..• _!~ot "J]ore t:han 0.000001 (1) 

fl. 
ue ,. " " .. ~ '" " .. ~ ~ ,. ~ [~O than 0.01 0) 

! 
Va •••••••••••• ~o 0.05 
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\~ U I I L I I i U l~ U • 

ter Quality Standards for Toxic Materials (continued): 

Sulfide - Cndissociated - mg/l 
Single Value. . • . .... ~ot more than 0.002 (1) 

Zinc - rng/l 
Single Value •........... Kot more than 0.0009 (2) 

Pes 

Aldrin - rr.g/l 
Single Value .....•.•.... Not more than 0.0000rr3 (1) 

Chlorc3~e - mg/l 
Single Value · .......... Not more than O.OOOCl (1) 

DDT - ~g/l 
Sing:'e \'alue · .......... Not more than 0.000001 (1) 

De':lecon - mg/l 
Single Value .Not more than 0.0001 (1) 

Dieldrin - Dg/l 
S e Value · ...•...•.. Not more than 0.000003 (1) 

Endesul:an - D~!l 
Single Value · ...•...... Not more than 0.000003 (1) 

Endrin - m:;;/l 
Single Value · .......... Not more than 0.000004 (1) 

Cuthie;:) - JIg!l 
S Ie Vc.h~e 

he?tachlo= - m;!l 
Si:1g1e Value 

l.i;-;ciane - fl 
le Iue 

. 

. 

· . · 

· . 

· . . · 

... Not more than 0.00001 0) 
"-

.Nor: Dare than O.OOOOCl (1) 

.Not 1.'>ore t.han 0.00001 (1) 

l:'212thion - l!!g!l 
Single ValUE ....•...... Not more than 0.0001 (1) 

Poethoxvchlor - ~g/l 
Single Value ..•..•.•... No~ more than 0.00003 (1) 

tfire.x - r::.g/l 
Sint;le Value ..•••..•.•. Not ;:~ore than 0.000001 (1) 

Parathion - Qg/l 
e Value •••••.••••••• Not more than 0.00004 (1) 

2,4-D - mg/1 
Single Value 

Si1vex - L'1g/l 
S e Value 

.. Not more than 0.1 (1) 

• .. Not more than 0.01 (1) 

Toxaphene - mg/l 
Single Value .. Not ~ore than 0.000005 (1) 

*These Standards are to be applied to the dissolved component in the 
'Wa t er col UJ:'.l1. 

-
(1.) [nvi:-o,_'11enta1 Protection Age':lcy, 1976, 
~arer (T.~e Red Book). EPA-440/9-76-023. 
~~[erials, U.S. Environmental Protecr:ion 

lity Cri eria for 
of ~ater and Ha~ardous 

ton, D. C. 

(2.) Pacific [nvi:-oTh~ental l.aboratory, 1979. Effects of the 
Reno-Spary.s Joint ~ater Pollution Control Plant on ~ater Quality 
of ehe Truckee River. Cities of Reno and Sparks, Pacific 
Environ::-.c;Jtal l.aboratory, San francisco, California. 

~3.) State of Nevada, 1977. ~ater ation, Part T 
Qualiey SC2nd;:;rcs, Moni Re and 
Board of Health. Carson City, nevada. 

69 
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Jones and Stokes (1980) summarized all of the available recent in rmation 

aining to Pyramid Lake in the Draft Environmental Impact Statement (DEIS) 

for the Reno-Sp s ster Project Facilities Plan to expand their sewage 

atment capacity. Concel'ns that were pr'esented in the DEIS rel ating to 

water quality of PY1'amid Lake included: 1. insufficient inflow to Pyramid 

L th a c nuing lake level decline; 2. increased concentration of 

sol utes -in d ke th a lining sur ce level and increased upstream 

discha s; 3. blue-green algae blooms in Pyramid Lake that can potentially 

come rnore sevey"e th te orating wa r quality; 4. nitrogen levels in 

d Lake in at the lake 5 en und to nitro n limi d and any 

incr'eas in of ni n are to enter esis pro-

ss; r 
:J. sp i'OUS levels in d Lake are erally not ught to 

1i ting in d exee i ally 1 i t along 

th r parameters such as ture; 6. nut ent loading in d 

ora, una and "- tus in e l-to be e u ative from t 

ly d and II It se(::,ms 

a ia to conel nut ent in ow accelerates eut ieative 

esses in , 
ke" 5 and s , ) ; d 7. 10s5 of n ve s I 

in 
, 

r ver d d L Y'e 5 I 

d and that e in 

L cutthl~oat ut of .J... ext net in ate l-

IS d cUI ui 5 ed th in ion. 
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III. DEFINITION OF CRITICAL vJATER QUALITY PARM~ETERS 

THAT REQUIRE MONITORING AND FURTHER ANALYSIS 

There are certain water quality parameters that should be monitored 

continually so that the Tribe can always be aware of the water quality dis

charges by upstream users in both California and Nevada. The DRI/NDEP, 

USG~ California Lahontan Water Quality Control Board, WCOG and the munici-

palities 0 ting s treatment plants are all monitoring water quality 

in the Truckee River to a greater or lesser gree and at various locations. 

Tribe through the 208 r Quality Pl ning efforts and ing the re-

cipient of the accumulated upstream disch s has come involved th 

pulling together existing 

wa r quality criteria to 

r quality d , reveiwing the data, developing 

the Tribe's defined ficial uses and ulti-

mately looking toward promulgation of water quality standards for the. 

d Lake Indian S2 ion. wi 11, in future, encourage 

ce in 

protected and 

1 i ty rnon i 

quality monito ng to S te hat 

r quality c te a are met rough 

ng data from ous cies or 

n cial uses are 

recei pt of v"a r 

ve lop t -j r 9vm Via r 

u i iring ams in s ci c areas of concel'!l. u ter 

quality moni ing ta by the various agencies, as v/ell as ta collected 

r s ci c s s eval ated ve care lly and not just en 

at ce value. rent anal ical have s times en used i ch 

makes the arison of existing data sets quite di icult. The Tribal 

anning Staff will continue to seek all 1 ected on the 

Rver. 

ng t current water quality monitoring p rams re-

vi t t re ar'e s c areas of concern t t remain. 

i c 1 
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T 
i ture: he ratu('e standa ado d (' e va 

Ilts In an rvation dis t 

qui rHllen of roat trout a t cui ·-ui . e 

cutth ce d La ri 1 and 

to e River. a ce d d Lake in 

1 , d rly J e s r T c rm ter 

d d to d 

c 1 ui IlS ) . t S lOll 11 a 
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4< C d h 1) Ii i 

2. 
L st at 13.9 C. incu qual; s n ~ 
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.0 C 
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r .0 

10 r od u s u 
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Scoppotone 1981, USGS, 1 i n per son a 1 co rnm u n i cat ion ) . Ins orne cas est h e 

dissolved oxygen levels have been found to be in violation of the existing 

State Water Quality Standards. Dissolved oxygen levels in the stream sub-

strate that is used for spawning by the cui-ui and Lahontan cutthroat trout 

needs to be monitored and analyzed to determine the levels present and the 

levels required for incubating fish eggs. Organic matter buildup in the 

stream substrate creates a significant oxygen demand that can limit the 

aquatic life that can survive. The dissolved oxygen levels that are seen 

in the water column are a reflection of the photosynthesis - respiration 

cycle that occurs in the river on a urna 1 sis. The dissolved 0 gen 

levels in the stream substrate are also a re ection of the photosynt sis-

respiration cycle. but indirectly so, in at the biomass built up by the 

p is dies, sinks to the and creates a t1'ital oxygen 

d. The relationships of dissolved oxygen levels to nutrient stimu-

lation, biomass b ldup, dissolved oxygen sags, etc. are poorly un rs d 

in the lower Truckee Ri er and sho d investi ted in tail and inom I~ed 

to tect si ificant ch n s rou file. L i e ef has en e 

to date, except for the GS intensive invest tions and L 1979 

5 to te ne diu rn a 1 dis sol d 0 els d 1 n of se 

studies it a t e tels water quality s rd for dissolved 

o I~e v i 0 1 ate d . 

Nitto ies: It is essential that e various rms of nitrogen 

ta 1 , nitrate, ni tr"j nd anlji:on i a ) "inually iilon i red to tect 

he long-term Vl b i 1 i of 010giea1 communities in .1... 10vJer kee L 

ver~ Ni tro s ci es nu ents and toxicants. ,u. s nutrients, 

L' " 1 algal 9 (Li et a 1 . ) \'ih i eh can irectly L-,' i_ an ! rnu ! a 

ct ' " in t eco tem. P. s toxi can ts , t di i~ec t a t 0 r I -I II 
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the higher links in the ecosystem adversely. In either case, to maintain the 

existing quality of the lower river and the long term quality of Pyramid 

Lake, the levels of the nitrogen species have to be controlled. At the 

present time, according to the PEL study (1979), the Reno-Sparks JWPCP is 

the largest source of nitrogen in the lower Truckee River. The NDEP requires 

Reno and Sparks to monitor above and below their discharge to the Truckee 

River and the NDEP monitors nitrogen species at their VJater quality control 

points. 

~~hor:~: 1 i ke ni trogen, the major source of phosphorus speci es in 

the lower Truckee River is derived from the Reno-Sparks JWPCP. Phosphorus 

species are also monitored above and below the Reno-Sparks discharge point 

as required by the NDEP discharge permit. According to the PEL Study (1979) 

more an three quarters of the phorus loading from the Truckee River 

to Pyramid Lake is attributable to the Reno-Sparks JWPCP. The true affect 

of the p sphorus loading in Pyramid Lake is not fully un rstood but relate 

to limiting ctors to blue-green algae which can fix their own nitrogen. 

vel' , e more desireable green algae in d Lake a ar nitrogen 

1 i d i ch tends to te t blue-green algae vela nt in the SUinmer 

n ratures are high, ni gen low and phosphorus present. A true 

un rstanding of the nitro 

to be obtained. 

-phosphorus relationship in Pyramid Lake needs 

Pe h: nutrients generated from upstream discharges in the 
~~~.~~~~-~~~ 

c Ri ver 

riphyton 9 

levels can also 

ve tended to prov; e st mulus r excessive amounts of 

in t 

att 

r Truck e River. 

ted to 

74 

ver' , 

ows in the 

elevated nutrient 

ckee Ri ver . The 
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creased flows allow for greater heating of the water, which in the presence 

of abundant nutrients, stimulates excessive periphyton growth. Excessive 

periphyton growth attached to the substrate in the lower riyer establishes 

the mechanism for wide swings in the photosynthesis~respiration cycle on 

a daily basis. Cooper (1981) has begun monitoring periphyton growth in the 

Truckee River for the City of no. Eventually, the periphyton monitoring 

data will be correlated with river flow conditions, t rature and diurnal 

dissolved oxygen levels. 

above parame rs are some of the more critical water quality indi-

ca rs t ar-e currently ing monitored to some degree, if only vel~y 

limited, in the existing monito ng programs on the Truckee River. At the 

sent time t re is only a 1; d anDunt of water quality monitoring being 

by PLITE. d La needs to ilion i to for s ucn 

rs as: (1) al dissolved solids; (2) rature pro 1es; (3) 

or cations and anions; (4) n en s· , ent 1 oad"j n 

River. In a ition ito ng p r d L 

tailed inves tions of t of t VJa te I' 5S in terms of cir 

CUI on in e 1 a of nut ent 9 -'- t ~ 

occurs in t la are ons co d I'ove -i 

cial in nTIs of k at 1 ing d L 

rEa 1 i zig rse a ts Existing co tern .. has 

n initiated by previous s i es of d ke 

i ed 1 ong~term moni ng of r uali in d 
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IV. BENEFICIAL USE/CRITERIA REQUIREMENTS FOR THE 

LOWER TRUCKEE RIVER AND PYRAMID LAKE 

A. Defined Beneficial Uses of the Surface Waters: 

During 1979 and 1980 the Pyramid Lake Tribal Planning staff developed 

a draft work plan for the development of a 208 Water Quality Management Plan 

for the Pyramid Lake Paiute Reservation (Koch et al. 1980). The initial 

planning process involved holding public participation meetings at Sutcliffe, 

Nixon and Wadsworth on two different occassions to develop a detailed list 

of the beneficial uses of the surface waters currently and projected for the 

future. The following list of existing and potential beneficial uses and 

associated problems was identified. 

Exi es: 

1. Fishery: maintain and improve water quality in the Truckee River 

and Pyramid Lake. 

2. Wil dl i fe : ahoe Island - maintain Pyramid Lake level - water 

ty/quality. 

3. Recreati on: Swim, boat, ski, fi sh 

4. culture: , hay, garden crops, livestock 

Potential re Uses: 

1. Domesti c 

2. Industry 
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Potential Problems: 

Pollution: -Reno Sewage 

-Competition for use of available water supplies 

-Potential health standard problems for swimmers 

in the river and lake 

-Wadsworth, Nixon, Sutcliffe - septic tanks 

-Sewage disposal system for campers 

Temperature: -Lack of shading on lower river banks 

-Heated upstream discharges 

-Low flow in lower river in spring and summer 

Dissolved Oxygen: -Sags from nutrient stimulated photosynthesis -

respiration cycle in lower Truckee River 

Livestock: 

Fish & Wildlife: 

-Excess periphyton growth stimulated by available 

nutrients and elevated temperature 

-Reduce range vegetation 

-Reduce riparian ve tation 

-Increase erosion potential 

-Degredation of habitat in river and lake 

~Algae blooms in lake 

ing temperature requirements exceeded for 

cui ui and Lahontan cutthroat. 
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B. Water Quality Criteria Required to Meet Beneficial Uses: 

Water quality criteria serve as guidelines to maintain and enhance the 

quality of water which is compatable with all defined beneficial uses. The 

Clean Drinking Act of 1977 provides values for specific constituents neces

sary to protect human populations' domestic water supplies. However, in 

most situations the water quality criteria to protect aquatic life are more 

stringent than those for drinking water. Generalized nation-wide water 

quality criteria to protect aquatic life have been developed by the National 

Academy of Sciences (NAS 1973) and E.P.A. (1976). However, site-specific 

criteria for ecosystems can vary due to local conditions and therefore site

specific criteria should be developed. This is especially true for the lower 

Truckee River/Pyramid Lake system which is the habitat for the threatened 

Lahontan cutthroat trout and the endangered cui-ui. 

Water quality criteria to protect aquatic life in Pyramid Lake (Table 10) 

and the lower Truckee River (Table 11 ) represent values for specific water 

quality constituents based on the latest scientific information available. 

The lis d constituents are deemed most important to the unique characteristics 

of the lower Truckee River/Pyramid Lake system. The criteria should be 

reviewed and updated periodically as part of the continuing 208 Planning 

Program as additional data becomes available. 
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Table 10. Summary of water quality criteria for aquatic life in Pyramid 
Lake. 

PARAMETER 

Maximum summer eplimnetic 
temperature (mean) 

Maximum summer metalimnetic 
temperature 

(Mean) 

(Single Value) 

Maximum summer hypolimnetic 
temperature 

(Mean) 

pH (Range) 

Dissolved Oxygen 

Surface 
(Annual Mean) 

23-46m 
(Mean Stratification) 

50-g0m 
( an) 

(Single Value) 

90+m 
(t~ean ) 

(Single Value) 

VALUE 

23 C 

16 C 

18 C 

8 C 

9.0-9.4 

100% Saturation 

6.5 mg/l 

5.0 mg/l 

3.0 mg/l 

2.0 mg/l 

Aerobic 

REFERENCE 

Non-degradation 
(Sigler and Kennedy, 
Editors, 1978) 

Non-degradation 
Vigg and Koch 1980 

Non-degradation 

Non-degradation 

Galat et al. 1980, 
Vigg 1980 

Non-degradation 

Non-degradation 

Non-degradation 

Non-degradation 

Non-degradation 

Non-degradation 

Nitrates } 

Phosphates 

Non-degradation To be determined-not to promote 

TDS 

Lake Level 

increased algal growth 

5,400 mg/l (annual mean) 

3,790 ft. elevation 
(± 10 ft.) 

79 

Non-degradation 

Non-degradation 

Non degradation 
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Table 11. Summary of water quality criteria for aquatic life in the lower 
Truckee River. 

PARAMETER 

Temperature: 
Spawning Average 

(April-June) 
Spawning Single Value 

(April-June) 

Summer Average 
Summer Single Value 

Winter Single Value 

Phosphates (OP-P) 

Tota 1 Ni trogen 

Nitrates (as N) 

Nitrites (as N) 

Ammonia (un-ionized) 

Total Nutrient Loading 
(Annual) 

Dissolved Oxygen 
(Minimum) 

pH 

VALUE 

10 C 

13 C 
19 C 
23 C 

13 C 

single value 0.1 mg/l 

single value 1.0 mg/l 

mean 0.5 mg/l 
single value 1.0 mg/l 

single value 0.04 mg/l } 

single value 0.02 mg/l 

to be determi ned 

5.0 mg/l 

6.5-8.5 

80 

REFERENCE 

Koch, 1981 

Koch, 1981 
E.P.A., 1976 
Vi gg and Koch, 1980 
Koch, 1981 

L i der, 1980 
PEL, 1979 

PEL, 1979 

Lider, 1980 
" " 

Koch et a 1 . , 
Koch et a 1 . , 

NAS, 1973 

NAS, 1973 

1978 
1980 
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V. LOWER TRUCKEE RIVER/PYRAMID LAKE WATER 

QUALITY MODELLING 

Water quality modelling efforts on the lower Truckee River have been 

quite limited to date and have not been attempted, to date, for Pyramid 

Lake. Inorganic water quality models were constructed by Sharp et al. 

(1970) and Westphal et al. (1972). Rowell (1975) constructed a water 

temperature model for the Truckee River that took into account river flows 

and degree of river shading. However, none of the above models took into 

account nutrient or organic constituents in the Truckee River. 

In 1978, the USGS undertook intensive water quality sampling on the 

Truckee River as one of the USGS River Basin Assessment Programs with the 

intent of developing a comprehensive water quality model for the Truckee 

River Basin from Reno downstream, including the Truckee Canal. The field 

investigations for the Truckee River Basin Assessment were completed and 

initial model development was undertaken. However, with recent Federal 

budget cutbacks, the program has been discontinued which includes the model-

1 ing efforts. 
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VI. APPLICATION OF SURFACE WATER QUALITY PLAN 

The Pyramid Lake Tribe is extremely concerned with the quality of the 

waters in the lower Truckee River and Pyramid Lake as the source of water for 

the cui-ui and Lahontan cutthroat trout fisheries, irrigation water supply 

and potentially domestic water supplies in the future. The efforts now 

being undertaken by the Tribe, to evaluate the current water quality they 

receive from upstream users in California and Nevada, define current and 

projected beneficial uses and determine the necessary water quality criteria 

to meet the needs of the beneficial uses, is part of a continuing process 

for the optimum management of the surface water resources within the Pyramid 

Lake Indian Reservation. The water quality data as outlined here provides 

the initial source information on water quality that is available from various 

agencies and organizations. The plan identifies several problem areas 

relating to water quality monitoring programs, the need to develop a water 

quality monitoring program by the Tribe and the need to encourage the con

tinuation of investigations such as those being conducted by the U.S. Fish 

and Wildlife Service and others supported by the U.S. Bureau of Indian 

Affairs, to gain a more complete understanding of the life cycle require

ments of the cui-ui and Lahontan cutthroat trout. Investigations to define 

the nutrient dynamics and budgets as well as a true nutrient loading from the 

Truckee River to Pyramid Lake are badly needed. 

There is essentially enough water quality data for the Truckee River 

and the water quality criteria for the Tribe to promulgate water quality 

standards for the Truckee River within the Reservation. However, there is 

82 Page 297 of 304



still a great need for additional limnological and water quality investiga

tions of Pyramid Lake which are needed for the establishment of final water quality 

standards. The water quality for Pyramid Lake, of necessity, is not only 

dependent on the water quality it receives from the Truckee River but also 

upon the quantity of water it receives. As a result, the water quality 

conditions in Pyramid Lake are intimately tied to the Tribe's legal efforts 

to obtain more water for the lake. 

Specific areas that need to be addressed in the continuing water quality 

planning efforts by the Tribe include a constant watch and review of water 

quality data from upstream areas in both California and Nevada and changes 

in water quality discharges and standards by upstream entities. To date, 

there has been no concerted efforts on the Truckee River System to develop 

any type of a wasteload allocation system. Yet the Pyramid Lake Tribe, be

cause of its location at the end of the system needs to push for a total 

river systemwaste load allocation from all upstream entities to ensure 

that the water entering the Reservation and Pyramid Lake is of sufficient 

quality to protect existing and projected beneficial uses. For example, the 

existing water quality monitoring programs on the Truckee River should be 

continuously reviewed and critically assessed in terms of sufficiency in 

describing existing water quality and identifying any violations that occur. 

The USGS intensive survey and PEL data should be carefully compared to the 

NDEPjDRI data that was used to develop the existing water quality standards 

and recommendations made on the sampling points to be monitored in the 

future. 

The Tribes beneficial uses are similar to those used by the State 

but the water quality criteria of the two entities do not agree in all 

instances. The Tribes water quality criteria is based on the Red Book 

(E.P.A., 1976) data as well as biological criteria for the Lahontan 
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cutthroat trout and cui-ui; whereas, the State1s criteria is based in part 

on the 10 year average water quality plus two standard deviations, the Red 

Book criteria, and toxic level investigations. The State water quality 

standards are related specifically to the Floriston Rates; however, for the 

protection of the beneficial uses and biological criteria determined by the 

Tribe, the standards should apply at all flows in the Truckee River. Specific 

problem areas identified include swings in temperature and dissolved oxygen 

levels in the lower Truckee River. The swings in temperature have been re

lated to low flow conditions and lack of stream side shading;and during the 

summer months have been related to the photosynthesis - respiration cycle 

which has been stimulated by nutrient inputs to the Truckee River by up

stream discharges. The photosynthesis-respiration cycle) when excessively 

stimulated by abundant nutrient level~ produces large amounts of oxygen 

during the day but consumes large amounts during the night and is exacer

bated with elevated water temperatures in low flow periods of the summer. 

The temperature problem has been recognized for several years but the dissolved 

oxygen sags in the lower Truckee River wer.e just recently revealed by the 

PEL (1979) and USGS (Nowlin, personal communication) studies. Cooper (1981) 

is currently monitoring the periphyion communities in the lower Truckee 

River to follow the amount of stimulation and growth that occurs through 

time but there is a definite need ~o monitor temperature and dissolved 

oxygen on a diurnal basis. The periphyton monitoring can then be inter

related with growth, nutrient levels, temperature, diurnal dissolved oxygen 

levels and flows which essentially establish the habitat water quality 

conditions for higher organisms and other beneficial uses. 

The USGS should be encouraged to finish the Truckee River water quality 

models they have been developing over the past few years under the Truckee 
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River Basin Assessment Program. 

tinued due to budget cutbacks. 

The modelling efforts have been discon

These models would have had the capability 

to assess the achievability of meeting the water quality criteria under 

various river flow regimes based on the various pollution controls inplace 

or planned in the upper Truckee River. The models could potentially take 

into account pollution sources as the Reno-Sparks JWPCP discharge limita

tions, agricultural return flows, urban stormwater controls, etc. The 

Tribal planning staff could utilize these tools if and when completed in the 

continuing water quality planning efforts. 

Pyramid Lake ;s of equal concern to the Pyramid Lake Tribe due to its 

cultural significance and the current economic returns ~alized from fishing, 

boating, camping and recreation in general. However, a complete understanding 

of the dynamics of the lake water quality and the tolerances of various 

links in the biological food web is not currently available. The Tribe is 

continuing to work on the definition of Pyramid Lake water quality criteria 

through the work of the Pyramid Lake Indian Tribal Enterprises, the U.S. 

Fish and Wildlife Service and various investigations funded by the U.S. 

Bureau of Indian Affairs. Additional investigations that will be pursued 

by the Pyramid Lake 208 Planning Program in terms of seeking funding sources 

and encouraging implementation include defining the waste load Pyramid Lake 

can assimilate from the Truckee Riv~r, defining the waste loads based upon 

the changes in water quality due to water pollution control activities under 

various flow regimes, defining the historic waste loading to Pyramid Lake 

prior to man1s upstream development activities, defining the post-development 

waste loading, define the maximum loading allowable for Pyramid Lake to 

maintain optimum productivity without habitat degrdat;on and maintaining 
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a constant watch on the wastewater loads being discharged by upstream users 

so that corrective or mitigative measures can be taken when required. 

Thus, it is the overall goal of the Pyramid Lake Tribe to continue to 

review, monitor and analyze the water quality conditions in the lower Truckee 

River and Pyramid Lake in their efforts to curb further degradation of the 

water resources. The cui-ui, Lahontan cutthroat trout and recreational 

resources of the Pyramid Lake Indian Reservation are vitally linked to the 

water quantity and quality in the lower Truckee River and Pyramid Lake and 

provide the economic foundation for the Reservation. These same resources 

are also vitally important and will become more so with time qS a major 

recreations area for northern Nevada and California and sounbern Idaho. 

Therefore, the goals for water quality of the Tribe are the same as the 

National water quality goals defined by Congress and stated in the introduction 

of this review. 
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