NORTHERN NEVADA WATER PLANNING COMMISSION
("NNWPC")
AGENDA
Wednesday, June 3, 2015
1:30 p.m.
Washoe County Commission Chambers
1001 East Ninth Street
Reno, Nevada
Notes:
1.

Items on this agenda on which action may be taken are followed by the term "for possible action". Non-action
items are followed by an asterisk (*).

2.

Public comment is limited to three minutes per speaker and is allowed during the public comment periods, and
before action is taken on any action item. Comments are to be directed to the Commission as a whole. Persons
may not allocate unused time to other speakers. The public may sign-up to speak during the public comment
period or on a specific agenda item by completing a “Request to Speak” card and submitting it to the clerk.

3.

Items on this agenda may be taken out of order, combined with other agenda items for consideration, removed
from the agenda, or delayed for discussion at any time. Arrive at the meeting at the posted time to hear item(s) of
interest.

4.

Supporting material provided to the Commission for the items on the agenda is available to members of the
public at the NNWPC offices, 1001 E. Ninth St., Reno, NV, from June Davis, Administrative Secretary, (775) 9544665, and on the NNWPC website at http://www.nnwpc.us

5.

In accordance with NRS 241.020, this agenda closes three working days prior to the meeting. We are pleased to
make reasonable accommodations for persons who are disabled and wish to attend meetings. If you require
special arrangements for the meeting, please call 954-4665 no later than 24 hours prior to the meeting.

6.

In accordance with NRS 241.020, this agenda has been posted at the following locations: Reno City Hall (1 East
First Street), Sparks City Hall (431 Prater Way), Sparks Justice Court (1675 East Prater Way), Sun Valley GID
(5000 Sun Valley Blvd.), Truckee Meadows Water Authority (1355 Capital Blvd.), Washoe County Administration
Building (1001 E. Ninth Street), Second Judicial District Court/Courthouse (75 Court Street), Washoe County
Central Library (301 South Center St.), Washoe County Community Services Department ( 1001 E. Ninth St.,
Reno, NV), Galena Market (19990 Thomas Creek Rd.), Galena High School (3600 Butch Cassidy Way), South
Valleys Library (15650A Wedge Parkway), the NNWPC website: http://www.nnwpc.us and the State of Nevada
Website: https://notice.nv.gov

1.

Roll Call and determination of presence of a quorum. *

2.

Public Comments. * (Three-minute time limit per person.)

3.

Approval of agenda. (For Possible Action)

4.

Approval of the minutes from the May 6, 2015, meeting. (For Possible Action)

5.

Presentation by the Pyramid Lake Paiute Tribe (“PLPT”) on its triennial review of
water quality standards and rationale for proposed changes to certain standards –
Brian Wadsworth, PLPT Water Quality Manager. *

6.

Presentation on data collection and possible recommendations for the “Finance &
Costs” chapter for the 2016 Regional Water Management Plan (“RWMP”) update;
discussion and possible direction to staff - Catherine Hansford, Hansford
Economic Development. (For Possible Action)

7.

Presentation of comments received on the “Population Forecast and Projections of
Water Demand, Peak Day Requirements and Wastewater Flow” chapter for the
2016 RWMP update; discussion and possible direction to staff – Jim Smitherman,
NNWPC Water Resources Program Manager. (For Possible Action)
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8.

Presentation of staff comments on the “Water Resources” chapter for the 2016
RWMP update; discussion and possible direction to staff – Chris Wessel, NNWPC
Water Management Planner. (For Possible Action)

9.

Discussion and possible direction to staff regarding any chapters of the RWMP
previously reviewed by the NNWPC in relation to the 2016 RWMP update – Jim
Smitherman. (For Possible Action)

10. Discussion and possible recommendation to the Western Regional Water
Commission (“WRWC”) to revise the schedule to review and adopt the 2016
RWMP update, and possible direction to staff – Jim Smitherman. (For Possible
Action)
11. Discussion and possible approval of funding in an amount not to exceed $20,356
from the Regional Water Management Fund ("RWMF") for approximately half the
cost of technical assistance from the Desert Research Institute ("DRI") for effluent
management planning; and if approved, authorize the Water Resources Program
Manager to execute a contract with DRI for that purpose – Jim Smitherman. (For
Possible Action)
12. Review and possible approval of the WRWC Routine Operating Budget for nonstaff services for Fiscal Year 2015 – 2016, and possible direction to staff – Jim
Smitherman. (For Possible Action)
13. Report on legislative activities, including Bills pending in the 2015 session of the
Nevada Legislature that may affect or are of interest to the WRWC / NNWPC,
John Rhodes, WRWC / NNWPC Legal Counsel. *
14. Program Manager’s Report – Jim Smitherman. *
a. Report on the Status of Projects and Work Plan Supported by the RWMF;
b. Financial Report on the RWMF;
c. Report on the Truckee Meadows Regional Planning Agency's parcelbased population and employment modeling project;
15. Discussion regarding possible agenda items for the July 1, 2015 NNWPC meeting,
and other future meetings, and possible direction to staff – Jim Smitherman. (For
Possible Action)
16. Commission comments. *
17. Staff comments. *
18. Public Comments. * (Three-minute time limit per person.)
19. Adjournment. (For Possible Action)
*Indicates a non-action item
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DRAFT - MINUTES
NORTHERN NEVADA WATER PLANNING COMMISSION
Wednesday, May 6, 2015
The regular meeting of the Northern Nevada Water Planning Commission ("NNWPC") was held
in the Washoe County Commission Chambers, 1001 East Ninth Street, Reno, Nevada and
conducted the following business:
The meeting was called to order by Chairman Enloe at 1:30 p.m.
1.

Roll Call and Determination of Presence of a Quorum

Voting Members Present: John Enloe, John Martini, George Ball (arrived at 1:34 p.m.), Michael
DeMartini, Michael Drinkwater, John Flansberg (arrived at 1:35 p.m.), Danielle Henderson,
Darrin Price, David Solaro, and Brian Wadsworth.
Voting Members Absent: John Erwin and Mickey Hazelwood.
Non-Voting Members Present: My-Linh Nguyen.
Non-Voting Members Absent:
Edmund Quaglieri.

Chris Anderson, Kim Groenewald, Harry Fahnestock, and

Staff Members Present: Jim Smitherman; Chris Wessel; June Davis; and John Rhodes, Legal
Counsel.
2.

Public Comment

Cathy Brandhorst spoke on several topics.
[Commissioner Ball arrived at 1:34 p.m.]
3.

Approval of the Agenda (For Possible Action)

COMMISSIONER PRICE MADE A MOTION TO APPROVE THE AGENDA, SECONDED
BY COMMISSIONER BALL. THE MOTION CARRIED UNANIMOUSLY WITH NINE (9)
MEMBERS PRESENT.
4.

Approval of the Minutes from the April 1, 2015, Meeting (For Possible Action)

COMMISSIONER SOLARO MADE A MOTION TO APPROVE THE APRIL 1, 2015,
MINUTES, SECONDED BY COMMISSIONER DRINKWATER. THE MOTION CARRIED
UNANIMOUSLY WITH NINE (9) MEMBERS PRESENT.
5.

Report on water supply projections for the 2015 water year made by the Truckee
Meadows Water Authority (“TMWA”) – Bill Hauck, Sr. Hydrologist, TMWA.

[Commissioner Flansberg arrived at 1:35 p.m.]
Bill Hauck, Sr. Hydrologist, TMWA, presented a report on the 2015 water supply outlook and
TMWA’s drought planning. This year TMWA will ask their customers to reduce water usage by
at least 10% with the hope of conserving at least five thousand acre feet of water this year, which
will remain in storage for the 2016 water year.
Commissioner Price asked about the timeframe for getting the Fish Springs water importation
project online. Mr. Hauck stated that infrastructure to connect the Fish Springs pipeline to
TMWA’s system is in the design process right now and has not yet gone out to bid.
Jim Smitherman, NNWPC Water Resources Program Manager, asked about the difference in
percentage between the snow pack and precipitation. Mr. Hauck stated that difference is due to
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the fact that some of the precipitation comes in the form of rain and runs off before it can be
stored in the reservoirs.
Mr. Smitherman asked about the storage capacity at Donner. Mr. Hauk stated that the capacity
at Donner is 9,500 acre feet and it is currently about 70-75 percent full.
6.

Presentation of comments received on the “Population Forecast and Projections of
Water Demand, Peak Day Requirements and Wastewater Flow” chapter for the
2016 Regional Water Management Plan (“RWMP”) update; discussion and possible
direction to staff – Jim Smitherman, NNWPC Water Resources Program Manager.
(For Possible Action)

Jeremy Smith, Truckee Meadows Regional Planning Agency (“TMRPA”), reported on the
Economic Development Authority of Western Nevada (“EDAWN”)’s Economic Planning
Indicators Committee (“EPIC”) study. Mr. Smith also reported on a residential growth study
being done by TMRPA.
Commissioner Drinkwater asked what daily flow per dwelling unit was used for the wastewater
projections. Mr. Smith stated that the average number was in the 170’s: 190 for single family
dwellings and 130 for multi-family dwellings.
Mr. Smitherman stated that staff will be working with TMWA as they update their Water
Resource Plan, and Stantec will help with the water balance model. There are no significant
changes to be approved at this time.
No action was taken.
7.

Presentation of comments received on the “Flood Management and Storm Water
Drainage” chapter for the 2016 RWMP update; discussion and possible direction to
staff – Jim Smitherman. (For Possible Action)

Mr. Smitherman stated that there are no significant updates or revisions to report on this chapter.
Public Comment – Cathy Brandhorst spoke.
No action was taken.
8.

Presentation of staff comments on the “Finance & Costs” chapter for the 2016
RWMP update; discussion and possible direction to staff – Jim Smitherman. (For
Possible Action)

Mr. Smitherman reported that Hansford Economic Consulting has collected data from all of the
appropriate agencies on capital improvement programs and is on track to have a partial review
draft of this chapter ready in about a month.
No action was taken.
9.

Discussion and possible direction to staff regarding any chapters of the RWMP
previously reviewed by the NNWPC in relation to the 2016 RWMP update – Jim
Smitherman. (For Possible Action)

No action was taken.
10.

Report on legislative activities, including Bills pending in the 2015 session of the
Nevada Legislature that may affect or are of interest to the Western Regional Water
Commission (“WRWC”) / NNWPC – John Rhodes, NNWPC Legal Counsel.

John Rhodes stated that the Cloud Seeding Bill is still alive. AB 353 has been added to the list
and would require competitive bidding for all public contracts over $50,000 including
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professional service contracts. The legislative subcommittee has taken a position to oppose AB
353, and Mr. Smitherman and Mr. Rhodes have offered to assist the TMWA lobbyists in their
efforts in opposition to that bill.
Commissioner Price asked if the $500,000 for SB423 would cover the entire cost of the cloud
seeding project. Mr. Smitherman stated that it is a cost share program. Mr. Rhodes stated that
regulations would be written after it passes and the best case scenario would be a 50% match.
11.

Program Manager’s Report – Jim Smitherman.
a.

Report on the status of projects and work plan supported by the Regional Water
Management Fund (“RWMF”);

Commissioner Price asked if the consolidation reimbursement item listed is the final one. Mr.
Smitherman confirmed that the final bill for the consolidation efforts has been paid.
b.

Financial report on the RWMF;

Mr. Smitherman stated that they are on track to meet the revenue target and under-budget on
expenditures.
c.

Report on the Truckee Meadows Regional Planning Agency’s parcel-based
population and employment modeling project;

Mr. Smith’s earlier report under Agenda Item 6 covered this item.
12.

Discussion regarding possible agenda items for the June 3, 2015, NNWPC meeting,
and other future meetings; and possible direction to staff – Jim Smitherman. (For
Possible Action)

Mr. Smitherman stated future agenda items will include: RWMP chapters to review;
Commissioner Wadsworth’s Water Quality Standards review; and any other standing items.
Mr. Smitherman stated that there is no need at this time to cancel the June or July meetings.
No action was taken.
13.

Commission Comments

There were no comments.
14.

Staff Comments

Mr. Smitherman stated that the public workshop on the plan update was changed from May 12,
2015, to June 9, 2015.
Mr. Smitherman commented that changes to the fiscal year 2015-2016 tentative budget presented
in April were necessary, but the information was received too late to make it on this agenda. The
changes are to the professional services budget, which has been increased by $330,000. Budget
authority for two projects not expected to spend a significant portion of the funding budgeted for
this fiscal year has been shifted to next year. Mr. Smitherman decreased the estimates to
complete this fiscal year and increased the Professional Services budget for next year. Thus, the
decrease and increase balance to zero. Mr. Smitherman added that spending for a third project,
technical assistance to be provided by LimnoTech, Inc. through an agreement with the City of
Reno, is expected to be significantly under the $75,000 budget for this year. He was advised,
however, that activity on this project is expected to pick up next year and a budget amount of
$150,000 was requested. Therefore the amount budgeted for next year has been increased from
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$75,000 to $150,000. The updated tentative budget will be brought to the WRWC for approval
on May 21, 2015.
15.

Public Comment

Cathy Brandhorst spoke on several topics.
16.

Adjournment (For Possible Action)

A MOTION TO ADJOURN WAS MADE BY DARRIN PRICE, SECONDED BY JOHN
FLANSBERG, AND CARRIED UNANIMOUSLY.
The meeting was adjourned at 2:41 p.m.

Respectfully submitted by Christine Birmingham

Approved by:

________________________________
John Enloe, Chairman
APPROVED BY COMMISSION IN SESSION ON __________, 2015.

6-03-15: NNWPC Agenda Item 5

Northern Nevada
Water Planning Commission
STAFF REPORT
DATE:

May 28, 2015

TO:

Chairman and Members, Northern Nevada Water Planning Commission

FROM:

Jim Smitherman, Water Resources Program Manager

SUBJECT:

Presentation by the Pyramid Lake Paiute Tribe (“PLPT”) on its triennial review of
water quality standards and rationale for proposed changes to certain standards –
Brian Wadsworth, PLPT Water Quality Manager.

Brian Wadsworth, PLPT Water Quality Manager, will provide a verbal report and PowerPoint
presentation concerning their triennial review of water quality standards and rationale for proposed
changes to certain standards.
Attached for review are the following documents:
•

Triennial Review, Pyramid Lake Paiute Tribe – Draft Rationale for Proposed Water
Quality Standard Changes

•

Triennial Review, Pyramid lake Paiute Tribe – Draft Preliminary Summary Report

•

Pyramid Lake Paiute Tribe – Draft Water Quality Control Plan, May 30, 2015 (showing
tracked changes)

•

Pyramid Lake Paiute Tribe – Draft Proposed Changes Water Quality Control Plan

The public comment period for the updated Water Quality Standards is May 26, 2015 to August
21, 2015.

JS:jd
Attachments
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TRIENNIAL REVIEW
PYRAMID LAKE PAIUTE TRIBE
RATIONALE FOR
PROPOSED WATER QUALITY
STANDARD CHANGES

Prepared by:
Brian Wadsworth, Water Quality Manager
Acknowledgements:
Donna Noel, Natural Resources Director
Kameron Morgan, Water Quality Standards Specialist
Nancy Vucinich, Fisheries Biologist
Albert John, Fisheries Director
Daniel Mosley, Native Environmental Services
Christian Fritsen, Desert Research Institute
James Brock, Desert Research Institute
Glenn Merron, Inland Ecosystems
1
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Ammonia
Justification
Under Section 304(a) of the Clean Water Act, the U.S. Environmental Protection Agency (USEPA) from time
to time will update and revise the Ambient Water Quality Criteria (AWQC). This update reflects the latest
scientific knowledge in regard to the water quality criteria for Ammonia, and the Pyramid Lake Paiute Tribe
feels this information is appropriate to adopt as the numeric water quality standard for Pyramid Lake and the
Truckee River.
Please see the updated version below, with changes marked in red in Table II.4
Page 22, 2008 Pyramid Lake Paiute Tribe Water Quality Control Plan
Table II.4
NUMERIC STANDARDS OF WATER QUALITY
Additional Standards Which Apply to Either
Pyramid Lake or the Truckee River†
[Values expressed as µg/l]

2

Substance

Aquatic Life a

IRRG

LSWT

Aluminum

87 (CCC)/750 (CMC) b

5,000 c

5,000 c

Ammonia

Refer to footnote d

---

---

Boron

---

750 e

5,000 e

Chlorine

11/19 e

---

---

Cobalt

---

50 c

5,000 c

Cyanide

5.2/22 e

---

---

Fluoride

---

1,000 c

2,000 c

Iron

1,000 e

5,000 c

---

Manganese

---

200 c

---

Molybdenum

19 f

10 c

---

Sulfide-H2S

2 e, g

---

---

Pyramid Lake Paiute Tribe 2015

6-03-15: NNWPC Agenda Item 5 Attachment

Nitrite

40 f

---

---

Vanadium

---

100 c

100 c

Key for Additional Numeric Standards footnotes (Table II.4):
† For each

constituent, lowest concentration which applies to an appropriate beneficial use applies.
a The term Aquatic Life refers to the following beneficial uses, AQUA, COLD, INAL, RARE, SPFS and SPWN.
b For pH between 6.5 and 9.0; USEPA National Ambient Water Quality Criteria.
c National Academy of Sciences – 1972.
d USEPA Ambient Water Quality Criteria guidance for Ammonia toxicity has been set forth in the 1999 2013
updated Federal Register Vol. 64 78, No. 245 164 and the technical document EPA-822-R-99-014 EPA-822-R13-001 and associated documentation. Values are expressed as total ammonia nitrogen (TAN) (mg/L).
Measured pH and temperature at Wadsworth and Nixon will be used to calculate CMC and CCC values for
those locations in the Truckee River. However, since the transition area in the vicinity of the Truckee River
delta is ecologically important to both spawning Cui-ui and LCT, and also to fry migrating downstream to
Pyramid lake, the potential for ammonia toxicity in this critical region will also be assessed by applying the
higher Pyramid Lake pH (9.0-9.5) to the CMC and CCC values calculated from data collected at the Nixon
monitoring site. This will not be done for samples taken at Wadsworth. Un-ionized ammonia is the more toxic
form of ammonia. The proportion of potentially toxic ammonia increases as pH increases. A rise in pH as the
Truckee River (pH 7.75-8.5) enters Pyramid Lake (pH 9.0-9.5) could result in a rapid increase in the fraction of
potentially toxic ammonia in the water column. Should CMC and CCC values for total ammonia be exceeded,
based on these calculations, direct monitoring will be conducted in the Lake in the vicinity of the Truckee River
inflow to determine if standards are being exceeded. Exceedance of CMC or CCC values based on calculations
using Pyramid Lake pH, will not be considered a violation by itself. Rather, it will provide the basis for
sampling in the Lake’s delta region to directly assess potential ammonia toxicity.
The CCC and CMC values also apply to Pyramid Lake. Note that USEPA guidance addresses the calculation
of ammonia toxicity up to a pH of 9.0 for the CMC values. This will be taken as representative of Pyramid
Lake despite the fact that pH in the Lake can reach 9.5. Additional calculations of ammonia toxicity up to pH
10.0 were provided by USEPA for the CCC values.
The PLPT criterion for ammonia is based directly on this guidance given below:
i) The one-hour average concentration of total ammonia-N (mg/L) will not exceed, more than once every
three years on the average, the CMC (acute criterion) calculated using the following equations.
Where salmonid fish are present:
CMC =

(0.275/(1 + 107.204-pH)) + (39.0/(1 + 10pH-7.204))

ii) The thirty-day average concentration of total ammonia-N (mg/L) will not exceed, more than once every
three years on the average, the CCC (chronic criterion) ) calculated using the following equations.
When fish early life stages are present:
3

Pyramid Lake Paiute Tribe 2015

6-03-15: NNWPC Agenda Item 5 Attachment

__0.0577____ + __2.487____
1 + 107.688-pH
1 + 10pH-7.688

x MIN (2.85, 1.45 x 100.028 x (25-T))

__0.0577____ +
1 + 107.688-pH

x 1.45 x 100.028 x (25-MAX (T,7))

CCC =

When fish early life stages are absent:
CCC =

___2.487__
1 + 10pH-7.688

Presence of Early Life Stages: The months of April to July are the critical time period for Cui-ui and LCT
during which “early life” stages can be present in the lower Truckee River to the Pyramid Lake delta.
Higher river flows and turbidity are key factors to when and how Pyramid Lake fish respond during a
spawning event. Cui-ui fry will migrate back to Pyramid Lake by the end of July. LCT fry can stay in the
river for longer periods of time before returning to the Lake. Other Pyramid Lake fish species, such as
Tahoe suckers (Catostomus tahoensis), Speckled dace (Rhinichthys osculus), and Lahontan redsides
(Richardsonius egregious), spawn in the lower Truckee during the months of May and June.
iii) In addition, the highest four-day average within the 30-day period will not exceed 2.5 times the CCC.
iv) Measured river pH at Wadsworth and Nixon will be used to calculate CMC and CCC values for those
locations in the river. However, since the transition area in the vicinity of the Truckee River delta is
ecologically important to both spawning Cui-ui and LCT, and also to fry migrating downstream to the Lake,
the potential for ammonia toxicity in this critical region will also be assessed by applying the higher
Pyramid Lake pH (9.0-9.5) to the CMC and CCC values calculated from data collected at the Nixon
monitoring site. This will not be done for samples taken at Wadsworth. Un-ionized ammonia is the more
toxic form of ammonia. The proportion of potentially toxic ammonia increases as pH increases. A rise in
pH as the Truckee River (pH 7.75-8.5) enters Pyramid Lake (pH 9.0-9.5) could result in a rapid increase in
the fraction of potentially toxic ammonia in the water column. Should CMC and CCC values for total
ammonia be exceeded, based on these calculations, direct monitoring will be conducted in the Lake in the
vicinity of the Truckee River inflow to determine if standards are being exceeded. Exceedance of CMC or
CCC values based on calculations using Pyramid Lake pH, will not be considered a violation by itself.
Rather, it will provide the basis for sampling in the Lake’s delta region to directly assess potential ammonia
toxicity.
v) The CCC and CMC values also apply to Pyramid Lake. Note that USEPA guidance addresses the
calculation of ammonia toxicity up to a pH of 9.0 for the CMC values. This will be taken as representative
of Pyramid Lake despite the fact that pH in the Lake can reach 9.5. Additional calculations of ammonia
toxicity up to pH 10.0 were provided by USEPA for the CCC values.

Acute Criterion Calculations. The one-hour average concentration of total ammonia nitrogen (mg/L) is
not to exceed, more than once every three years on the average, the CMC (acute criterion magnitude)
calculated using the following equation:
CMC = MIN

0.275
1 + 107.204 - pH

4
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0.7249 x

0.0114
+
1.6181
1 + 107.204 - pH 1 + 10pH - 7.204

x 23.12 x 100.036x(20-T)

The 2013 CMC equation is predicated on the following:
1. The lowest Genus Mean Acute Value (GMAV) in this criterion update is for invertebrate species; thus
the CMC is both pH and temperature dependent, and varies with temperature according to the invertebrate
acute temperature relationship.
2. EPA's recommended acute criterion magnitude is protective where salmonids in the genus Oncorhynchus
are present, which becomes the most sensitive endpoint at lower temperatures. Vertebrate sensitivity to
ammonia is independent of temperature, while invertebrate sensitivity to ammonia decreases as temperature
decreases.
3. Where Oncorhynchus species are absent, EPA retains all tested species in the order Salmoniformes as
tested surrogate species representing untested freshwater fish resident in the U.S. from another order, but
does not lower the criterion to protect them as commercially and recreationally important species. The
lowest GMAV for a freshwater fish was calculated using mountain whitefish (Prosopium williamsoni).
4. As recommended by EPA, when a threatened and/or endangered fish are present, the Tribe may consider
conducting a future study to gather sufficient data to develop a site specific criterion magnitude. The dataset
used to derive the 2013 ammonia criterion magnitudes included some threatened and endangered species,
none of which were the most sensitive of the species tested.
See EPA's 2013 AWQC publication EPA-822-R-13-001 for full guidance on ammonia toxicity.
In summary, at pH 7 and 20°C the CMC is 17 mg TAN/L, as primarily determined by the sensitivity of
invertebrates. As temperature decreases to 15.7°C and below, invertebrates no longer are the most sensitive
taxa, and thus in this range the CMC is 24 mg TAN/L. Where recreationally and/or commercially important
Oncorhynchus species are not present, the CMC is determined according to statement three above. Below
15.7°C, if Oncorhynchus species are not present the criterion continues to increase with decreasing
temperature to 10.2°C and below, where the CMC is 38 mg TAN/L.

5
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30

20

10

CMC at pH 7 (mg TAN/L)

40

2013 CMC - Oncorhynchus present
2013 CMC - Oncorhynchus absent

0
0

5
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30

Temperature (°C)
2013 Acute Criterion Magnitudes Extrapolated Across a Temperature Gradient at pH 7.
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The following tables represent ammonia toxicity at pH 9.0 for acute Criterion Maximum Concentration (CMC) taken
from the "1999 Update of Aquatic Life Ambient Water Quality Criteria for Ammonia - Fresh Water 2013" (EPA822-R-99-014 EPA-822-R-13-00, December 1999 April 2013; pgs 86-88 44-45):

pH Dependent Values of the CMC (Acute Criterion)
CMC, total ammonia nitrogen (in mg N/L)

pH
6.5
6.6
6.7
6.8
6.9
7.0
7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
8.0
8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9
9.0
7

Salmonids
Present

Salmonids
Absent

32.6
31.3
29.8
28.1
26.2
24.1

48.8
46.8
44.6
42.0
39.1
36.1

22.0
19.7
17.5
15.4
13.3
11.4
9.65
8.11
6.77
5.62
4.64
3.83
3.15
2.59
2.14
1.77
1.47
1.23
1.04
0.885

32.8
29.5
26.2
23.0
19.9
17.0
14.4
12.0
10.1
8.40
6.95
5.72
4.71
3.88
3.20
2.65
2.20
1.84
1.56
1.32
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Chronic Criterion Calculations. The thirty-day rolling average concentration of total ammonia nitrogen
(mg/L) is not to exceed, more than once every three years on the average, the chronic criterion magnitude
(CCC) calculated using the following equation.
CCC = 0.8876 x

0.0278
1 + 107.688-pH

+

1.1994
1 + 10pH - 7.688

x 2.126 x 100.028 x

20 - MAX (T,7)

In addition, the highest four-day average within the 30-day averaging period should not be more than 2.5
times the CCC (i.e., 2.5 x 1.9 mg TAN/L at pH 7 and 20°C or 4.8 mg TAN/L) more than once in three years
on average.
The 2013 CCC equation is predicated on the following:
1. The lowest GMAV in this criteria update is for an invertebrate species; thus, the CCC is both pH and
temperature dependent (based on the invertebrate chronic temperature relationship).
2. The most sensitive freshwater fish to chronic ammonia exposure are early life stages of Lepomis with a
GMAV of 6.92 mg TAN/L. Note: LCT had a GMAV of 12.02, and a Pteronarcys stonefly had a GMAV of
73.74 mg TAN/L in this same study (USEPA, 2013 AWQC for Ammonia, pg 39).
3. All new chronic fish data added to this update of the freshwater Ambient Water Quality Criteria (AWQC)
for ammonia are from early life-stage tests of the species (e.g. LCT - Oncorhynchus clarkii henshawi). Since
the new chronic criterion magnitude lies far below all chronic values for tested species of fish, the 'early life'
stage of fish no longer warrants special consideration.
4. As recommended by EPA when a threatened and/or endangered fish are present, the Tribe may consider
conducting a future study to gather sufficient data to develop a site specific criterion magnitude.
In summary, at pH 7 and 20°C the CCC of 1.9 mg TAN/L is determined by the sensitivity of invertebrates.
As temperature decreases, invertebrate sensitivity to ammonia decreases until the CCC reaches a maximum
of 4.4 mg TAN/L at pH 7 and temperature of 7°C and below.
Note: In the 1999 AWQC document, the temperature extrapolations for the CCC determination described
above were conducted separately for adult fish, fish early life stages, and invertebrates. This was because
fish GMCVs are not affected by temperature, and because the most sensitive fish species was an early life
stage of Lepomis. As a consequence, even though the lowest GMCV at 20°C was for an invertebrate, as
temperature decreases, invertebrates, but not fish, become less sensitive to ammonia, and below 14.6°C, fish
genera become the most sensitive. However, the above scenario is not applicable now because at the new
recommended CCC (1.9 mg TAN/L), invertebrate genera are the most sensitive across the entire
temperature range.
In the chronic dataset for ammonia, the Federally-listed species are represented by three salmonid species in
the genus Oncorhynchus, including sockeye salmon, rainbow trout, and the subspecies Lahontan cutthroat
trout. The GMCV for Oncorhynchus of 12.02 mg TAN/L includes the three Species Mean Chronic Value's
ranging from 6.663 (rainbow trout) to 25.83 mg TAN/L (Lahontan cutthroat trout) (Table 4). The CCC for
ammonia of 1.9 mg TAN/L is expected to be protective of this genus as a whole.
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The following table represents ammonia toxicity for Chronic Criterion Concentration (CCC) taken from the
"Aquatic Life Ambient Water Quality Criteria for Ammonia - Fresh Water 2013" (EPA-822-R-13-001, April
2013; pg49):
Temperature and pH Dependent Values of the CCC (Chronic Criterion)
for Fish Early Life Stages Present, mg N/L
pH

Temperature C

0

14

16

18

5.91 5.91 5.37 4.72
7.0
5.67 5.67 5.15 4.53
7.1
5.39 5.39 4.90 4.31
7.2
5.08 5.08 4.61 4.06
7.3
4.73 4.73 4.30 3.78
7.4
4.36 4.36 3.97 3.49
7.5
3.98 3.98 3.61 3.18
7.6
3.58 3.58 3.25 2.86
7.7
7.8
3.18 3.18 2.89 2.54
2.80 2.80 2.54 2.24
7.9
8.0
2.43 2.43 2.21 1.94
2.10 2.10 1.91 1.68
8.1
1.79 1.79 1.63 1.43
8.2
1.52 1.52 1.39 1.22
8.3
1.29 1.29 1.17 1.03
8.4
8.5
1.09 1.09 0.990 0.870
8.6
0.920 0.920 0.836 0.735
8.7
0.778 0.778 0.707 0.622
8.8
0.661 0.661 0.601 0.528
8.9
0.565 0.565 0.513 0.451
9.0
0.486 0.486 0.442 0.389
9.1
0.420 0.420 0.380 0.340
9.2
0.370 0.370 0.340 0.300
9.3
0.330 0.330 0.300 0.260
9.4
0.300 0.300 0.270 0.240
9.5
0.270 0.270 0.245 0.215
9.6
0.248 0.248 0.226 0.198
0.231 0.231 0.210 0.185
9.7
9.8
0.218 0.218 0.198 0.174
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0.207 0.207 0.188 0.165
9.9
10.0 0.198 0.198 0.180 0.158

20

22

24

26

28

30

4.15
3.98
3.78
3.57
3.32
3.06
2.79
2.51
2.23
1.96
1.71
1.47
1.26
1.07
0.906
0.765
0.646
0.547
0.464
0.397
0.342
0.300
0.260
0.230
0.208
0.189
0.174
0.162
0.153
0.145
0.139

3.65
3.50
3.33
3.13
2.92
2.69
2.45
2.21
1.96
1.73
1.50
1.29
1.11
0.941
0.796
0.672
0.568
0.480
0.408
0.349
0.300
0.260
0.230
0.203
0.183
0.166
0.153
0.143
0.134
0.128
0.122

3.21
3.08
2.92
2.76
2.57
2.37
2.16
1.94
1.73
1.52
1.32
1.14
0.973
0.827
0.700
0.591
0.499
0.422
0.359
0.306
0.264
0.230
0.201
0.179
0.161
0.146
0.135
0.125
0.118
0.112
0.107

2.82
2.70
2.57
2.42
2.26
2.08
1.90
1.71
1.52
1.33
1.16
1.00
0.855
0.727
0.615
0.520
0.439
0.371
0.315
0.269
0.232
0.200
0.177
0.157
0.141
0.129
0.118
0.110
0.104
0.099
0.094

2.48
2.38
2.26
2.13
1.98
1.83
1.67
1.50
1.33
1.17
1.02
0.879
0.752
0.639
0.541
0.457
0.386
0.326
0.277
0.237
0.204
0.177
0.156
0.138
0.124
0.113
0.104
0.097
0.091
0.087
0.083

2.18
2.09
1.99
1.87
1.74
1.61
1.47
1.32
1.17
1.03
0.897
0.773
0.661
0.562
0.475
0.401
0.339
0.287
0.244
0.208
0.179
0.156
0.137
0.121
0.109
0.099
0.091
0.085
0.080
0.076
0.073
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Temperature and pH Dependent Values of the CCC (Chronic Criterion)
for Fish Early Life Stages Absent, mg N/L
pH

7.0
7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
8.0
8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9
9.0
9.1
9.2
9.3
9.4
9.5
9.6
9.7
9.8
9.9
10.0
12

Temperature Cº

0 -7

9.60
9.20
8.75
8.24
7.69
7.09
6.46
5.51
5.17
4.54
3.95
3.41
2.91
2.47
2.09
1.77
1.49
1.26
1.07
0.917
0.790
0.690
0.600
0.540
0.480
0.440
0.400
0.380
0.350
0.336
0.322

8

9

10

11

12

13

14

15*

16*

9.00
8.63
8.20
7.73
7.21
6.64
6.05
5.45
4.84
4.26
3.70
3.19
2.73
2.32
1.96
1.66
1.40
1.18
1.01
0.860
0.740
0.640
0.560
0.500
0.450
0.410
0.380
0.350
0.330
0.315
0.301

8.43
8.09
7.69
7.25
6.76
6.23
5.67
5.11
4.54
3.99
3.47
2.99
2.56
2.18
1.84
1.55
1.31
1.11
0.944
0.806
0.694
0.600
0.530
0.470
0.420
0.380
0.350
0.330
0.310
0.295
0.283

7.91
7.58
7.21
6.79
6.33
5.84
5.32
4.79
4.26
3.74
3.26
2.81
2.40
2.04
1.73
1.46
1.23
1.04
0.885
0.756
0.650
0.570
0.500
0.440
0.400
0.360
0.330
0.310
0.291
0.277
0.265

7.41
7.11
6.76
6.37
5.94
5.48
4.99
4.49
3.99
3.51
3.05
2.63
2.25
1.91
1.62
1.37
1.15
0.976
0.829
0.709
0.610
0.530
0.470
0.410
0.370
0.340
0.310
0.290
0.273
0.259
0.248

6.95
6.67
6.34
5.97
5.57
5.13
4.68
4.21
3.74
3.29
2.86
2.47
2.11
1.79
1.52
1.28
1.08
0.915
0.778
0.664
0.572
0.500
0.440
0.390
0.350
0.320
0.290
0.272
0.256
0.243
0.233

6.52
6.25
5.94
5.60
5.22
4.81
4.38
3.95
3.51
3.09
2.68
2.31
1.98
1.68
1.42
1.20
1.01
0.858
0.729
0.623
0.536
0.470
0.410
0.360
0.330
0.300
0.270
0.255
0.240
0.228
0.218

6.11
5.86
5.57
5.25
4.89
4.51
4.11
3.70
3.29
2.89
2.52
2.17
1.85
1.58
1.33
1.13
0.951
0.805
0.684
0.584
0.503
0.440
0.380
0.340
0.310
0.280
0.257
0.239
0.225
0.214
0.205

5.73
5.49
5.22
4.92
4.59
4.23
3.85
3.47
3.09
2.71
2.36
2.03
1.74
1.48
1.25
1.06
0.892
0.754
0.641
0.548
0.471
0.410
0.360
0.320
0.290
0.260
0.241
0.224
0.211
0.200
0.192

5.37
5.15
4.90
4.61
4.30
3.97
3.61
3.25
2.89
2.51
2.21
1.91
1.63
1.39
1.17
0.990
0.836
0.707
0.601
0.513
0.442
0.380
0.340
0.300
0.270
0.245
0.226
0.210
0.198
0.188
0.180
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* At 15 & 16 Cº (above table), the criterion for fish ELS absent is the same as the criterion for fish ELS present.
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Key for Additional Numeric Standards footnotes (Table II.4):
e USEPA Quality Criteria for Water [Gold Book] – May 1986.
f Consistent with existing State of Nevada water quality standards for the Truckee River at Wadsworth Gage
and Pyramid Lake control points. Contained in NAC 445A.189 and NAC445A.190, respectively.
g For Pyramid Lake, this value does not apply during years when high freshwater discharge to Lake results
in a condition of temporary meromixis. Applies to water above a depth of 10 m off the bottom in Pyramid Lake.
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Clarity
Justification:
Clarity measurements have been evaluated to determine if the water quality standards of 0.45 m-1 for the
attenuation coefficient (k) is sufficient to achieve protection of its defined beneficial uses. Clarity measures
included the attenuation coefficient for photosynthetically active radiation (k) over the upper 20 meters of the
water column (the current existing WQ standard) as well as secchi depth (Zsd). The k was calculated from the
depth profiles of PAR (Photosynthetically Active Radiation) that were obtained using a SBE19plus SEACAT
Profiler radiometer, whereas Zsd was measured using a standard disk and applicable protocols as defined in the
EPA-approved Quality Assurance Project Plan (QAPP) for Water Quality Monitoring of Surface Waters Within
the Pyramid Lake Indian Reservation, NV (2013).
In the analysis of k(PAR) and Secchi disk readings, it was noted there has been a general relationship between
Zsd and K (Figure 1).

Figure 1-Relationship between Secchi (Zsd) and k(PAR) readings
The WQS of 0.45 m-1 annual average is 2.1 times higher than the past 26 years of annual averages and based on
the relationship of Zsd and k. Moreover, the highest value of annual average of k(PAR) recorded thus far has
been in 1991 at 0.243 m-1 (Figure 2) which is approximately 1.85 times lower than the current clarity standard
of 0.45 m-1.
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Figure 2- Pyramid Lake Clarity
Based on the best scientifically sound information available, it is deemed appropriate to maintain the clarity
water quality standard at ≤0.45 m-1; however, a clarity water quality standard of ≤0.25 m-1 is to be adopted to be
consistent with the Antidegradation Policy of the Pyramid Lake Paiute Tribe Water Quality Control Plan. This
figure was derived from analysis of water quality clarity data on Pyramid Lake. Please see discussion above.
Please see the changes marked in red in tables in Appendix A.
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Dissolved Reactive Phosphorous
Justification
In State of Nevada NAC (Nevada Administrative Code) 445A.1694 Truckee Region: Truckee River at the
Pyramid Lake Paiute Reservation, the water quality standard for Total Phosphates as P (TP) is an annual
average of ≤0.05 mg/L; however, the water quality standard on the Pyramid Lake Paiute Reservation is an
annual average of Dissolved Reactive Phosphorous (DRP) of ≤0.05 mg/L. The justification found in the
technical report from Inland Ecosystems The justification found on page 60 of the 2008 Pyramid Lake Paiute
Tribe Water Quality Control Plan is sufficient for maintaining a DRP water quality standard:
The phosphorus standard recommended for the lower Truckee River on the Reservation is based on its
secondary importance in regulating algal growth. The USEPA typically regulates phosphorus in aquatic
systems as a total concentration, which assumes both particle-bound and dissolved forms of phosphorus
are equally available to plants. However, the dissolved inorganic form of phosphorus (or phosphate) is
the primary form of the nutrient used by algae to meet growth needs…An advantage of a phosphate
standard rather than one for total phosphorus is that it regulates the availability of phosphorus to the
algae, which is the intention of the standard. It also has the advantage that an increase in suspended
sediment in the river (high particle-bound phosphorus concentration) will not cause a violation in the
phosphorus standard simply due to increased turbidity (for which there is a different standard). The
annual average phosphate concentration should be calculated as the mean of 12 monthly flow weighted
average values.
In discussion with Mr. Randy Pahl, Nevada Division of Environmental Protection, and Ms. Stephanie Wilson,
USEPA-Region IX, it was recommended to ensure the State of Nevada Total Phosphates water quality standard
on the Truckee River at the Reservation boundary and the PLPT Dissolved Reactive Phosphorous water quality
standards should be equivalent. It is important to note that the State of Nevada Water Quality Standards do not
apply within the exterior boundaries of the Pyramid Lake Indian Reservation (Adopted Regulation of the State
Environmental Commission, LCB File No. R093-13, December 2013); however, it is important the multijurisdictional water quality standards have the same level of protection. See Figure 2 for the relationship
between TP and OP (Dissolved Reactive Phosphorous), provided by Mr. Pahl from the Nevada Division of
Environmental Protection (e-mail correspondence on 03/12/2015)
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Figure 3 – Relationship between TP and OP, provided by Mr. Pahl with NDEP
In e-mail correspondence on March 12th, 2015 with Mr. Pahl, it was stated the relationship between TP and OP
is highly variable on the Truckee River; however, statistically the median value showed a relationship of 2.3:1,
respectively. The Pyramid Lake Paiute Tribe is recommending changing the water quality standard of DRP
from an annual average of ≤0.05 mg/L to an annual average of ≤0.022 mg/L for the Truckee River
Please see the changes marked in red in tables in Appendix A.
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Fecal Bacteria-E.coli
Justification
Under Section 304(a) of the Clean Water Act, the U.S. Environmental Protection Agency (USEPA) from time
to time will update and revise water quality criteria (WQC). The 2012 Recreational Water Quality Criteria
(RWQC) update reflects the latest scientific knowledge in regard to the water quality criteria for Fecal BacteriaE. coli, and the Pyramid Lake Paiute Tribe feels this information is appropriate to adopt as the numeric water
quality standard for Pyramid Lake and the Truckee River. The recommended 2012 RWQC values of Estimated
Illness Rate: 36 per 1,000 primary contact recreators magnitude values are appropriate for the protection of the
water quality and beneficial uses on the Truckee River. And, the recommended 2012 RWQC values of
Estimated Illness Rate: 32 per 1,000 primary contact recreators magnitude values are appropriate for the
protection of the water quality and beneficial uses on Pyramid Lake.
Please see the changes marked in red in tables in Appendix A.
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APPENDIX A
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Table II.1

NUMERIC STANDARDS OF WATER QUALITY
PYRAMID LAKE †, a
Limits in this table apply to the full water column at the deep-water location (Station 96), unless noted otherwise.

PARAMETER

Dissolved Oxygen
- 0-20 meters
(percent saturation)
- hypolimnion (>20 m - ≤70 m)
(mg l-1)

WATER QUALITY
STANDARDS
Single Value: ≥80%
A-Avg.: ≥90%

BENEFICIAL USES b

Aquatic Life, WSES

Single Value: ≥6.0

Footnotes

c

d

Temperature
(°C)

Single Value: ≤2

Aquatic Life, WSES

e

Clarity (0-20 m)
(m-1)

A-Avg.: ≤0.45
A-Avg.: ≤0.25

PCCU, REC1, EXAV, INAL

f
r

Total Dissolved Solids
(mg l-1)

A-Avg.: ≤5,900

Aquatic Life, WSES, WILD

g, p

Suspended Solids (0-20 m)
(mg l-1)

Single Value: ≤20
A-Avg.: ≤5

Aquatic Life, WSES, EXAV,
PCCU, REC1

h

Turbidity (0-20 m)
(change in NTU)

Single Value: ≤5
A-Avg.: ≤2.5

Aquatic Life, WSES, EXAV,
PCCU, REC1

h

pH

Single Value: ≤9.7

Aquatic Life

i

Fecal Bacteria
E. Coli
(cfu/100 mL)

Geometric Mean ≤126 per 100 ml 100
Single Value: ≤235 320 CFU

PCCU, REC-1

j

Chlorophyll a (0-20 m)
(µg mg l-1)*

Depth Avg.: ≤5 0.005 (Apr-Oct)

COLD, WSES, EXAV, PCCU,
REC1, SPFS, AQUA, SPWN,
RARE

k, m

Dissolved Reactive
Phosphorus [DRP]
(µg mg l-1)*

Depth Avg.: ≤95 0.095 (0-20 m)
Aquatic Life, WSES
Depth-Avg.: ≤115 0.115 (full water column)

l, m, q
l, p, q

Total Phosphorus [TP]
(µg mg l-1)*

Depth Avg.: ≤120 0.120 (0-20 m)
Aquatic Life, WSES
Depth-Avg.: ≤140 0.115(full water column)

l, m, q
l, p, q

Ammonia (total)
(µg mg N l-1)*

Depth Avg.: ≤15 0.015 (0-20 m)
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PARAMETER

WATER QUALITY
STANDARDS

BENEFICIAL USES b

Footnotes

Dissolved Inorganic

Depth Avg.: ≤45 0.045 (0-20 m)

Nitrogen [DIN]
(µg mg N l-1)*

Depth Avg.: ≤95 0.095 (mixed winter water column)

m, n, q
o, q

Total Nitrogen
(µg mg N l-1)*

Depth Avg.: ≤900 0.90 (0-20 m)
Aquatic Life, WSES, EXAV
Depth Avg.: ≤1,000 1.00 (full water column)

m, q
p, q

Aquatic Life, WSES, EXAV

Note: Look for “footnotes” under the left column, and in the titles/ subtitles of Table II.1.
*Values were converted from µg to mg.
Key for Pyramid Lake footnotes:
† All values apply to the full water column at the deep-water location (Station 96), unless
noted otherwise.
a Water quality standards apply to the entire surface of Pyramid Lake except in a mixing
zone where stream inflow enters the Lake. A mixing zone is defined as that portion of
the Lake, influenced by tributary inflow, where total dissolved solids (TDS) is less than
80% of that measured at mid-Lake (Pyramid Lake Fisheries Station 96) using electrical
conductivity as an indicator.
b Most restrictive beneficial uses(s). It is assumed that all other beneficial uses will be
protected if standards are attained. The term Aquatic Life refers to the following
beneficial uses, COLD, SPFS, AQUA, SPWN, RARE, and INAL.
c The term A-Avg. or annual average denotes the mean of monthly volume weighted
averages.
d Measured at a control point at a depth of 70 m at the mid-Lake index station. Dissolved
oxygen concentration should not be lower than this value during two consecutive oneweek periods. If a concentration less than this value are measured, resampling for this
parameter must be conducted within 10 days.
e Maximum allowable increase in water temperature (degrees Celsius) at any depth outside
the boundary of a mixing zone. Does not apply to that portion of Pyramid Lake that is
directly influenced by the Truckee River discharge provided the water quality criterion
for temperature is being attained in the River. Applies only to situations where
temperature increases as a result of point or nonpoint source inputs. Does not apply to
natural cycles of Lake heating and cooling.
f Light extinction coefficient (m-1). By definition, the 0.45 m-1 value is the negative of the
actual calculated value, i.e. a value of -0.50 is greater than a value of -0.45 and would
exceed the criterion.
g Value comes from Cui-ui Recovery Plan (U.S. Fish and Wildlife Service 1992).
h Does not apply to suspended solids of autochthonous algal origin or precipitated carbonates
during natural whiting events.
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i Represents approximately a 0.25 unit increase relative to maximum natural conditions.
j USEPA Recreational Water Quality Criteria (RWQC) guidance for Escherichia coli (E.

coli) has been set forth in the 2012 updated Federal Register of November 29th, 2012
(2012-28909) and the technical document EPA-HQ-OW-2011-0466 and associated
documentation. Single Value for E. coli is the equivalent to the Statistical Threshold
Value (STV) in the 2012 RWQC, and shall be interpreted to mean a “do not exceed
value.”
k Value not to exceed specified concentration on two consecutive monthly sampling during
the period April-October; however, does not include times when Nodularia spumigena
contributes greater than or equal to 5 percent of the phytoplankton biomass.
l Corrected for arsenic.
m Mean of months means during the period April-October. Samples taken from photic zone
waters (0-20 m), based on a vertical profile of at least two discrete depths.
n Summation of nitrate (plus nitrite) and ammonia (all forms).
o Concentration at winter overturn (during complete mixing) at Station 96.
p Mean of monthly means for the entire year. Samples taken in a vertical profile from
surface to bottom at Station 96.
q See Section III for scientific justification.
r PLPT Antidegradation value, based on analysis of historical Pyramid Lake PAR and Secchi
disk readings data.
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Table II.2
NUMERIC STANDARDS OF WATER QUALITY
TRUCKEE RIVER (Control Point at Wadsworth Gage)**
The limits in this table apply from southern boundary of Tribal lands in the vicinity of Wadsworth to Dead Ox.

PARAMETER

WATER QUALITY
STANDARDS
Footnotes

BENEFICIAL USESa

Alkalinity
(mg l-1 as CaCO3)

Less than 25% change from
natural conditions

Aquatic Life, IRRG, LSWT

Color
b, c, d
(change in PCU)

Single Value: ≤10 above

Aquatic Life, PCCU, REC-1,

natural conditions

REC-2

Chlorides
(mg l-1)

Single Value: ≤28
A-Avg.: ≤20

Aquatic Life , WSES

d, e

Fecal Bacteria
E. Coli
(No. cfu/100 ml)

Annual Geometric Mean ≤126
Single Value: ≤410

PCCU, REC-1

f, l

Dissolved Oxygen - water
(mg l-1)

Single Value:
Nov-Jun: ≥6.0
Jul-Oct: ≥5.0

Aquatic Life, WSES

f

pH
(Units)

Single Value: 6.5-9.0
Change in pH: 0.5

Aquatic Life, PCCU, REC-1,
REC-2, WILD

f

Dissolved Reactive Phosphorus
(mg P l-1)

A-Avg.: ≤0.05 ≤0.022

Aquatic Life, PCCU, REC-1,
REC-2

e, g, k

Nitrogen Species
(mg N l-1)

TN A-Avg.: ≤0.75
TN Single Value: ≤1.2
Nitrate Single Value: <2.0
Nitrite Single Value: <0.04
Total ammonia (see Table II.4)

Aquatic Life, PCCU, REC-1,
REC-2, EXAV

k

Suspended Solids
(mg l-1)

A-Avg.: ≤25
Single Value: flow dependent
0-<1000 cfs: ≤50
>1000 cfs: ≤100

Aquatic Life, WSES

d

Sulfate
(mg l-1)

Single Value: ≤46
A-Avg.: ≤39

Aquatic Life , WSES

d

Sodium
(SAR)

Single Value: ≤2.0
A-Avg.: ≤1.5

IRRG, WSES

d
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PARAMETER
Footnotes

Temperature
(•C)

WATER QUALITY
STANDARDS

Nov-Mar: ≤13•C
Apr-Jun: ≤14•C
Jul-Oct:

BENEFICIAL USESa

Aquatic Life

h
h

≤21•C

i, k

Change in Temperature

Single Value: ≤2•C

Aquatic Life

f

Total Dissolved Solids
(mg l-1)

Single Value: ≤310
A-Avg.: ≤245

FRSH, Aquatic Life, WES WSES

d, j

Turbidity
(NTU)

Single Value: ≤10

Aquatic Life

f

Note: Look for “footnotes” under the left column, or in the subtitles of Table II.2.
**It was recommended from the Nevada Division of Environmental Protection at
the April 30th, 2015 Triennial Review Public workshop in Reno, NV to remove the
wording of “Control Point” to alleviate confusion on where the water quality
standards actually apply.

Key for Truckee River footnotes (Table II.2):
a Most restrictive beneficial uses(s). It is assumed that all other beneficial uses will

be protected if standards are attained. The term Aquatic Life refers to the
following beneficial uses, COLD, SPFS, AQUA, SPWN, RARE, and INAL.
b Natural conditions defined for this section of river by historical database where it
exists .
c PCU refers to Platinum Cobalt Units.
d PLPT adopted antidegradation values required to maintain existing higher quality,
consistent with RMHQ values for the State of Nevada – Division of
Environmental Protection, for the Wadsworth Gage control point (see February
2003 NAC 445A.189).
e The term A-Avg. denotes the mean of monthly volume weighted averages, unless
otherwise indicated.
f Consistent with WQS Beneficial Use values for the State of Nevada (February 2003
NAC 445A.189).
g Phosphorus criteria apply to dissolved-P only and not total-P.
h To provide for propagation of Cui-ui and early spawning Lahontan cutthroat trout
(Nov-Mar), and spring passage of Lahontan cutthroat trout when flows are
adequate to induce spawning runs (Apr-June). Expressed in terms of maximum
daily temperature over a 24-hour period.
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i Temperature desired for the protection of Lahontan cutthroat trout juveniles and

Cui-ui larvae and juveniles. Value for Jul-Oct expressed in terms of average daily
temperature over a 24-hr period.
j For protection of aquatic life in Pyramid Lake.
k See Section III for further details on scientific justification.
l. USEPA Recreational Water Quality Criteria (RWQC) guidance for Escherichia coli
(E. coli) has been set forth in the 2012 updated Federal Register of November
29th, 2012 (2012-28909) and the technical document EPA-HQ-OW-2011-0466
and associated documentation. Single Value for E. coli is the equivalent to the
Statistical Threshold Value (STV) in the 2012 RWQC, and shall be interpreted to
mean a “do not exceed value.”
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Table II.3
NUMERIC STANDARDS OF WATER QUALITY
TRUCKEE RIVER (Control Point at Nixon Bridge)**
The limits in this table apply from Dead Ox to Pyramid Lake.

PARAMETER

WATER QUALITY
STANDARDS

BENEFICIAL USESa

Footnotes
b, f

Alkalinity
(mg l-1 as CaCO3)

Less than 25% change from
natural conditions

Aquatic Life, IRRG, LSWT

Color
b, c, d
(change in PCU)

Single Value: ≤10 above

Aquatic Life, PCCU, REC-1,

natural conditions

REC-2

Chlorides
(mg l-1)

Single Value: ≤130
A-Avg.: ≤105

Aquatic Life , WSES

d, e

Fecal Bacteria
E. Coli
(No. per cfu/100 ml)

Annual Geometric Mean ≤126
Single Value: ≤410

PCCU, REC-1

f, l

Dissolved Oxygen - water
(mg l-1)

Single Value:
Nov-Jun: ≥6.0
Jul-Oct: ≥5.0

Aquatic Life, WSES

f

pH
(Units)

Single Value: 6.5-9.0
Change in pH: 0.5

Aquatic Life, PCCU, REC-1,
REC-2, WILD

f

Dissolved Reactive Phosphorus
(mg P l-1)

A-Avg.: ≤0.05 0.022

Aquatic Life, PCCU, REC-1,
REC-2

e, g, k

Nitrogen Species
(mg N l-1)

TN A-Avg.: ≤0.75
TN Single Value: ≤1.2
Nitrate Single Value: <2.0
Nitrite Single Value: <0.04
Total ammonia (see Table II.4)

Aquatic Life, PCCU, REC-1,
REC-2, EXAV

k

Suspended Solids
(mg l-1)

A-Avg.: ≤25
Single Value: flow dependent
0-<1000 cfs: ≤50
>1000 cfs: ≤100

Aquatic Life, WSES

d

Sulfate
(mg l-1)

Single Value: ≤106
A-Avg.: ≤85

Aquatic Life , WSES

d

Sodium
(SAR)

Single Value: ≤2.9
A-Avg.: ≤2.4

IRRG, WSES

d
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PARAMETER

WATER QUALITY
STANDARDS

BENEFICIAL USESa

Footnotes

h

Temperature
(•C)

Nov-Mar: ≤13•C
Apr-Jun: ≤14•C
Jul-Oct: Avg: 21•C

Aquatic Life

Change in Temperature

Single Value: ≤2•C

Aquatic Life

f

Total Dissolved Solids
(mg l-1)

A-Avg.: ≤415

FRSH, Aquatic Life, WSES

d, j

Turbidity
(NTU)

Single Value: ≤10

Aquatic Life

f

h
i, k

Note: Look for “footnotes” under the left column, or in the subtitles of Table II.3.
**It was recommended from the Nevada Division of Environmental Protection at
the April 30th, 2015 Triennial Review Public workshop in Reno, NV to remove the
wording of “Control Point” to alleviate confusion on where the water quality
standards actually apply.

Key for Truckee River footnotes (Table II.3):
a Most restrictive beneficial uses(s). It is assumed that all other beneficial uses will

be protected if standards are attained. The term Aquatic Life refers to the
following beneficial uses, COLD, SPFS, AQUA, SPWN, RARE, and INAL.
b Natural conditions defined for this section of river by historical database where it
exists.
c PCU refers to Platinum Cobalt Units.
d PLPT adopted antidegradation values required to maintain existing higher quality,
consistent with RMHQ values for the State of Nevada – Division of
Environmental Protection, for the Pyramid Lake control point (see February 2003
NAC 445A.190).
e The term A-Avg. denotes the mean of monthly volume weighted averages, unless
otherwise indicated.
f Consistent with WQS Beneficial Use values for the State of Nevada (February 2003
NAC 445A.190).
g Phosphorus criteria apply to dissolved-P only and not total-P.
h To provide for propagation of Cui-ui and early spawning Lahontan cutthroat trout
(Nov-Mar), and spring passage of Lahontan cutthroat trout when flows are
adequate to induce spawning runs (Apr-June). Expressed in terms of maximum
daily temperature.
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i Temperature desired for the protection of Lahontan cutthroat trout juveniles and

Cui-ui larvae and juveniles. Value for Jul-Oct expressed in terms of average daily
temperature over a 24-hr period.
j For protection of aquatic life in Pyramid Lake.
k See Section III for further details on scientific justification.
l USEPA Recreational Water Quality Criteria (RWQC) guidance for Escherichia coli
(E. coli) has been set forth in the 2012 updated Federal Register of November
29th, 2012 (2012-28909) and the technical document EPA-HQ-OW-2011-0466
and associated documentation. Single Value for E. coli is the equivalent to the
Statistical Threshold Value (STV) in the 2012 RWQC, and shall be interpreted to
mean a “do not exceed value.”
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TRIENNIAL REVIEW
PYRAMID LAKE PAIUTE TRIBE
PRELIMINARY SUMMARY REPORT

Prepared by:
Brian Wadsworth, Water Quality Manager
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Summary Report
The purpose of this report is to summarize the work that went into the preparation of
formulating the proposed changes to the Pyramid Lake Paiute Tribe’s Water Quality Standards.
Documents Reviewed:
1. “Pyramid Lake Paiute Tribe Water Quality Control”, 2008. Pyramid Lake Paiute Tribe
2. “Pyramid Lake, Nevada Water Quality Study 1989-1993”: Volume I. Limnological Data,
Volume II. Limnological Description, Volume III. Nutrient Budgets, Volume IV.
Modeling Studies, 1993. University of California, Davis-Division of Environmental
Studies. Martin Lebo, John Reuter, Cathryn Rhodes, and Charles Goldman.
3. “Limnology and Nutrient Cycling in Pyramid Lake, Nevada 1989-1997”, 1992.
University of California, Davis-Division of Environmental Studies, Institute of Ecology.
Martin Lebo, John Reuter, Cathryn Rhodes, and Charles Goldman.
4. “Review of the Pyramid Lake Paiute Tribe Water Quality Control Plan and Related
Environmental Documents,” 2014. Inland Ecosystems. Glenn Merron.
5. “Recreational Water Quality Criteria,” 2012. Environmental Protection Agency.
6. “Aquatic Life Ambient Water Quality Criteria for Ammonia-Freshwater,” 2013.
Environmental Protection Agency.
7. “Technical Rationale for Review and Revision of Truckee River Nutrient Water Quality
Standards,” 2014. LimnoTech.
8. “Draft Nevada’s Nutrient Criteria Strategy,” 2007. Nevada Division of Environmental
Protection-Bureau of Water Quality Planning.
9. “Adopted Regulation of the State Environmental Commission,” 2013. State of Nevada.
10. “Short-Term Action Plan for Lahontan Cutthroat Trout (Oncorhynchus clarki henshawi)
in the Truckee River Basin,” 2003. U.S. Fish and Wildlife Service-Truckee River Basin
Recovery Implementation Team.
11. “DRAFT Selection of Low Flow Years from TROM Simulations for Truckee River
Water Quality Standards Evaluation,” 2011. Nevada Division of Environmental
Protection.
In addition to a literature review, extensive water quality data analysis was completed from
various water quality datasets. The water quality datasets analyzed from the Pyramid Lake Paiute
Tribe, Nevada Division of Environmental Protection, Truckee Meadows Water Reclamation
Facility, the Desert Research Institute, and the U.S Geological Survey. It was decided that
datasets were to be analyzed beginning in 2002, since this is when the Variable Instream Flow
Program was established to support fish recovery and ecosystem health on the Truckee River.
This also most accurately reflects management practices of the Truckee River into the future
with the potential implementation of the Truckee River Operating Agreement (E-mail
correspondence with Lisa Heki, U.S. Fish and Wildlife Service, 04/06/2015). Please find below a
table with all water quality data sources utilized for the Triennial Review of the Pyramid Lake
Paiute Tribe’s Water Quality Standards:
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Data Source

Sampled By

Sample Sites

Type

Pierson Dam,
Wadsworth Bridge,
Dead Ox, Nixon
Bridge, Marble Bluff
Dam
Station 96

Grab Samples, Field
Measurements

PLPT Water Quality
Monitoring Program

PLPT Water Quality
Monitoring Program

PLPT Fisheries

PLPT Fisheries

Truckee River
Information Gateway

Truckee Meadows
Water Reclamation
Facility

Truckee River
Information Gateway

Truckee Meadows
Reclamation Facility

Jim Brock, Desert
Research Institute

Nevada Division of
Environmental
Protection, Truckee
Meadows
Reclamation Facility
United States
Geological Service

McCarran,
Lockwood, Clark,
Derby Dam, Painted
Rock, Wadsworth
Bridge, Nixon Bridge
Lockwood, Patrick,
Waltham, Tracy,
Painted Rock,
Wadsworth Bridge,
Marble Bluff Dam
McCarran,
Lockwood, Clark,
Derby, Painted Rock,
Wadsworth Bridge,
Nixon Bridge
Below Derby Dam,
Nixon Bridge

Truckee Meadows
Reclamation Facility

Tracy, Wadsworth
Bridge

United States Geological
Survey (USGS)
Helene Decker (Truckee
Meadows Reclamation
Facility)

Date
Range
Used
2002 2014

Grab Samples, Field
Measurements
Grab Samples, Field
Measurements

1994-2014

Continuous Monitoring (pH,
Dissolved Oxygen,
Temperature)

2002-2014

Grab Samples, Field
Measurements

2002-2007

Continuous Temperature
Monitoring , Real-Time
Streamflow
Continuous DO and
Temperature Monitoring

2002-2014

2002-2014

2002,
2006

In preparation of analyzing the water quality data it was important to define the
environmental conditions of exceedances, or violations of the water quality standards within
environmental conditions (e.g. low-flow). Within the Pyramid Lake Paiute Tribe Water Quality
Control Plan, an exceedance is defined as follows:
When numeric WQS are found to be exceeded, an investigation will be undertaken to
determine the potential for fully protecting the beneficial uses. Initially, this investigation
will consist of a trend analysis. Stressor identification analyses using Bioassessment,
stable isotope and other information may also be used. Results from these analyses will
be used to determine additional actions (40, Pyramid Lake Paiute Tribe Water Quality
Control Plan, 2008).
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The frequency for which a water quality standard is exceeded or violated helps determine
whether the waterbody is meeting its beneficial uses. Counting these “exceedance" events also
helps determine which sites are in need of restoration or other mitigation measures. Water
quality exceedances frequently occur during low-flow conditions, as result of pollutants being
less diluted. In analyzing the exceedances for this Triennial Review, it was important to separate
“actual” exceedances as a result of abiotic factors, from exceedances that are a result of low-flow
conditions, such as current drought conditions.
The environmental conditions, or “natural conditions” is described in the Pyramid Lake
Paiute Tribe Water Quality Control Plan as “seasonal variations.” Please see the definition
below.
It is recognized that natural conditions in both Pyramid Lake and the Truckee River may,
on occasion, be outside the limits established by the WQS. The PLPT’s WQS
acknowledges that standards will not necessarily be considered violated when natural
conditions cause criteria to be outside the established limits (these may be the result of
natural physical, chemical, and/or biological conditions). Exceedances of WQS will be
considered on a case-by-case basis to determine, to the extent possible, the relative
contribution of natural conditions and anthropogenic pollutant loading. Furthermore, it
is also understood that the magnitude of water flow in the lower Truckee River and water
elevation in Pyramid Lake are inexorably linked to water quality and protection of
beneficial uses (40
The Tribe took into consideration the statistical method for calculating the 7-day and 10-year
annual flow statistics (7Q10) for determining the 10th percentile of low-flows on unregulated
systems. The process for determining this statistical probability of low-flows is to compute the
smallest values of the mean discharges over 7-consecutive days (www.usgs.gov). The Tribe has
recognized the use of the statistical method of 7Q10 in determining the average minimum seven
day flow that occurs once in 10 years; however, the Pyramid Lake Paiute Tribe took a similar
approach to the State of Nevada in determining the low-flow conditions of the Truckee River. In
the Draft document titled, “Selection of Low Flow Years from TROM Simulations for Truckee
River Water Quality Standards Evaluation” from the Nevada Division of Environmental
Protection (2011), it discusses the rationale for the evaluation of the 10th percentile low-flows
utilizing the Truckee River Operating Model (TROM) predicted flows. Of the six scenarios
analyzed (3 Future with TROA and 3 Future No Action), the Future No Action scenarios yielded
similar results to actual flows. The Tribe received the TROM flow data from the Nevada
Division of Environmental Protection that was used to calculate the 10th percentile Future No
Action simulated flows.
In determining an actual exceedance, the discharge at the time of the sampling event is
compared to the 10th Percentile Future No Action Flow values. If the discharge at the time of the
event is greater than the 10th Percentile flow for that particular month, the sample’s parameter is
counted as an exceedance, since the violation in the water quality standard is not a result of lowflow conditions. If the discharge at the time of the sampling event is less than the 10th Percentile
value, the violated criteria is considered a result of low-flow conditions and not counted as an
exceedance.
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Parameter
Temperature -°C

Water Quality Standard
S.V. Nov-Mar

≤ 13c

S.V. Apr-Jun

≤ 14c

S.V. Jul-Oct

≤ 25d

Beneficial Use(s)
Aquatic, Contact

Exceedances
Exceedances % of
# of Samples w/o 10%
w/ 10% filter Exceedances
Collected filter
124

11

6

4.8%

124

0

0

0.0%

124

0

0

0.0%

ΔT - °C

ΔT

≤2

pH - SU

S.V.

6.5 - 9.0

∆pH

± 0.5

Dissolved Oxygen - mg/l

S.V. Nov-Jun

≥ 6.0

S.V. July-Oct

≥ 5.0

Livestock, Irrigation,
Aquatic,Contact Municipal,
Livestock, Contact, Noncontact,
Municipal, Industrial

≤ 0.05

Noncontact, Municpal

10

10

10

100.0%

Aquatic, Contact, Noncontact,
Municipal

10
126
126
126

4
7
0
0

3
5
0
0

30.0%
4.0%
0.0%
0.0%

Aquatic

○

○

○

○

Aquatic

○

○

○

○

Aquatic, Municipal

○
○

○
○

○
○

○
○

0

0.0%

b

Total Phosphates

A-Avg.

(as P) - mg/l

Nitrogen Species

Total N A-Avg.

≤ 0.75

(as N) - mg/l

Total N S.V.

≤ 1.2

Nitrate S.V.

≤ 2.0

Nitrite S.V.

≤ 0.04

Total Ammonia

et

(as N) - mg/l

Suspended
Solids - mg/l
Turbidity - NTU
Color - PCU
Total Dissolved
Solids - mg/l

S.V.

≤ 50

S.V.

≤ 10

S.V.

≤ 75
A-Avg.

≤ 500

Livestock, Irrigation, Municipal

10

Chloride - mg/l

S.V.

≤ 250

Livestock, Irrigation,
Noncontact, Wildlife

○

○

○

○

Sulfate - mg/l

S.V.

≤ 250

Municipal

○

○

○

○

Sodium - SAR

A-Avg.

Irrigation, Municipal

○

○

○

○

Aquatic, Wildlife

○

○

○

○

Aquatic, Contact

○
○

○
○

○
○

○
○

Livestock, Irrigation,
Noncontact, Municipal, Wildlife

○

○

○

○

Alkalinity
(as CaCO3) - mg/l
E. coli - No./100 ml
Fecal Coliform - No./100 ml

≤8

< 25% change from natural conditions
A.G.M. ≤ 126
S.V. ≤ 410
S.V.

≤ 1,000

Table 1-Painted Rock (Non-Tribal Water Quality Data)
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Parameter
Alkalinity (mg/L as CaCO3)
Color (change in PCU)

Water Quality Standard Beneficial Uses
Less than 25% change from Aquatic Life, Irrigation, Livestock
Watering
natural conditions
Single Value: ≤10 above
natural conditions

Single Value: ≤28; A-Average
≤20
Fecal Bacteria E. Coli (No. Annual Geometric Mean ≤126;
Single Value ≤410
/100 mL)
Dissolved Oxygen - water Single Value: Nov-Jun: ≥ 6.0;
(mg/L) *
July- Oct: ≥ 5.0
Chlorides (mg/L)

Single Value: 6.5-9.0; Change
in pH: 0.5

pH (units)
Dissolved Reactive
Phosphorus (mg/L)

Annual Average: ≤0.05

Aquatic Life, Primary Contact
Ceremonial Use, Water Contact
Recreation, Non-contact Water
Recreation
Aquatic Life, Water of Special
Ecological Significance

Primary Contact Ceremonial Use,
Water Contact Recreation
Aquatic Life, Water of Special
Ecological Significance
Aquatic Life, Primary Contact
Ceremonial Use, Water Contact
Recreation, Non-contact Water
Recreation, Wildlife and Habitat
Aquatic Life, Primary Contact
Ceremonial Use, Water Contact
Recreation, Non-contact Water
Recreation

TN A-Avg: ≤0.75
Aquatic Life, Primary Contact
TN Single Value: ≤1.2
Ceremonial Use, Water Contact
Recreation, Non-contact Water
Nitrogen Species (mg N/L) Nitrate Single Value: <2.0
Nitrite Single Value: <0.04 Recreation, Extraordinary Aesthetic
Value
Total ammonia (see Table II.4)
Annual Average: ≤25; Single Aquatic Life, Water of Special
Suspended Solids (mg/L)
Value: Flow dependent 0- Ecological Significance
Single Value: ≤46; Annual- Aquatic Life, Water of Special
Ecological Significance
Average: ≤39

Sulfate (mg/L)
Sodium (SAR)
Temperature (°C) *
Change in Temperature
Total Dissolved Solids
(mg/L)
Turbidity (NTU)

Single Value: ≤2.0; AnnualAverage: ≤1.5
Nov-Mar: ≤13°C;
Single Value: ≤2°C

Irrigation, Water of Special
Ecological Signicance
Aquatic Life
Aquatic Life

Wadsworth: Single Value ≤ 310 Freshwater Requirement, Aquatic
Annual- Average: ≤245 Life, Water of Special Ecological
Significance
Nixon: A-Avg ≤ 415
Aquatic Life
Single Value: ≤10

# of Samples Collected
Wads
Nixon

Exceedances w/o 10% Exceedances w/ 10% % of exceedances w/ 10%
Wads
Nixon Wads Nixon
Wads Nixon

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

124

124

0

0

0

0

0.0%

0.0%

124

124

0

1

0

0

0.0%

0.0%

10

10

1

0

2

1

20.0%

10.0%

10
124
124
124
○

10
124
124
124
○

3
7
0
0
○

4
2
0
0
○

3
6
0
0
○

2
3
0
0
○

30.0%
4.8%
0.0%
0.0%
○

20.0%
2.4%
0.0%
0.0%
○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

124
○

124
○

29
○

26
○

14
○

24
○

11.3%
○

19.4%
○

123
10
N/A
○

N/A
N/A
10
○

2
0
N/A
○

N/A
N/A

2
0
N/A
○

N/A
N/A
0
○

1.6%
0.0%
N/A
○

N/A
N/A
0.0%
○

○

Table 2-Wadsworth Bridge and Nixon Bridge (Non-Tribal Water Quality Data)
Sonde Data: Dissolved Oxygen
# of Days Exceedance w/o Exceedance % of sample
Sampled
10% filter
w/ 10%
days exceeded
Site
McCarran
Lockwood
Patrick
Walthum
Tracy
Painted
Wadsworth
Marble Bluff

1141
1589
756
1142
2580
789
1144
2578

0
28
6
22
110
4
47
296

N/A
8
2
11
75
2
26
152

0.0%
0.5%
0.3%
1.0%
2.9%
0.3%
2.3%
5.9%

Table 3-Dissolved Oxygen: Continuous Sonde Data (Non-Tribal Water Quality Data)
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Sonde Data: Temperature
# of Days Exceedance Exceedance
Sampled w/o 10% filter
w/ 10%
Site
McCarran
Lockwood
Patrick
Walthum
Tracy
Painted
Wadsworth
Nixon
Marble Bluff

1148
1640
549
988
2980
736
1519
430
2728

61
120
63
173
416
219
672
175
1353

N/A
73
26
80
255
99
427
61
943

% of sample
days
exceeded

5.3%
4.5%
4.7%
8.1%
8.6%
13.5%
28.1%
14.2%
34.6%

Table 4- Temperature: Continuous Sonde Data (Non-Tribal Water Quality Data)

Sonde Data: pH
# of Days Exceedance Exceedance
Sampled
w/o 10%
w/ 10%
Site
Wadsworth
Marble Bluff

799
2546

9
385

2
206

% of sample
days
exceeded

0.25%
8.09%

Table 5- pH: Continuous Sonde Data (Non-Tribal Water Quality Data)
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# of Samples Collected
(2002-2014)

Pyramid Lake Paiute Tribe: Truckee River

PD WB DO

NB

MB

Sample Exceedances
PD WB DO

% of Exceedanes

NB

MB

PD WB

DO

NB

MB

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

0

1

1

1%

2%

0%

1%

1%

0

0

0

0

0%

0%

0%

0%

0%

Parameter

Water Quality Standard

Beneficial Uses

Alkalinity (mg/L as
CaCO3)

Less than 25% change from
natural conditions

Aqua ti c Li fe, Irri ga ti on, Li ves tock
Wa teri ng

○

○

○

○

○

○

○

○

○

○

○

Color (change in PCU)

Single Value: ≤10 above
natural conditions

Aqua ti c Li fe, Pri ma ry Conta ct
Ceremoni a l Us e, Wa ter Conta ct
Recrea ti on, Non-conta ct Wa ter
Recrea ti on

○

○

○

○

○

○

○

○

○

○

Chlorides (mg/L)

Single Value: ≤28; A-Average
≤20

Aqua ti c Li fe, Wa ter of Speci a l
Ecol ogi ca l Si gni fi ca nce

○

○

○

○

○

○

○

○

○

Fecal Bacteria E. Coli
(No. /100 mL)

Annual Geometric Mean ≤126; Pri ma ry Conta ct Ceremoni a l Us e,
Wa ter Conta ct Recrea ti on
Single Value ≤410

○

○

○

○

○

○

○

○

Dissolved Oxygen water (mg/L) *

Single Value: Nov-Jun: ≥ 6.0;
July- Oct: ≥ 5.0

95

114 103 114 111

1

2

pH (units)

Single Value: 6.5-9.0; Change Ceremoni a l Us e, Wa ter Conta ct
Recrea ti on, Non-conta ct Wa ter
in pH: 0.5

113 118 107 119 115

0

Aqua ti c Li fe, Wa ter of Speci a l
Ecol ogi ca l Si gni fi ca nce
Aqua ti c Li fe, Pri ma ry Conta ct

Recrea ti on, Wi l dl i fe a nd Ha bi ta t

Dissolved Reactive
Phosphorus (mg/L)

Annual Average: ≤0.05

Aqua ti c Li fe, Pri ma ry Conta ct
Ceremoni a l Us e, Wa ter Conta ct
Recrea ti on, Non-conta ct Wa ter
Recrea ti on

13

13

13

13

13

0

1

2

0

3

0%

8%

15%

0%

23%

Nitrogen Species (mg
N/L)

TN A-Avg: ≤0.75;
TN Single Value: ≤1.2;
Nitrate Single Value: <2.0;
Nitrite Single Value: <0.04;
Total ammonia (see Table II.4)

Aqua ti c Li fe, Pri ma ry Conta ct
Ceremoni a l Us e, Wa ter Conta ct
Recrea ti on, Non-conta ct Wa ter
Recrea ti on, Extra ordi na ry Aes theti c
Va l ue

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

Suspended Solids
(mg/L)

Annual Average: ≤25; Single
Aqua ti c Li fe, Wa ter of Speci a l
Value: Flow dependent 0Ecol ogi ca l Si gni fi ca nce
<1000 cfs: ≤50->1000 cfs: ≤100

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

Sulfate (mg/L)

Single Value: ≤46; AnnualAverage: ≤39

Aqua ti c Li fe, Wa ter of Speci a l
Ecol ogi ca l Si gni fi ca nce

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

Sodium (SAR)

Single Value: ≤2.0; AnnualAverage: ≤1.5

Irri ga ti on, Wa ter of Speci a l
Ecol ogi ca l Si gni ca nce

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

Temperature (°C) *

Nov-Mar: ≤13°C;
Apr-Jun: ≤14°C;
Jul-Oct: ≤21°C

Aqua ti c Li fe

19

22

23

28

28

25%

25%

○

○

○

○

○

○

○

○

○

○

2%

101 114 113 113 110

19% 19% 20%

Change in Temperature Single Value: ≤2°C

Aqua ti c Li fe

Total Dissolved Solids
(mg/L)

Single Value ≤ 310; AnnualAverage: ≤245

Fres hwa ter Requi rement, Aqua ti c
Li fe, Wa ter of Speci a l Ecol ogi ca l
Si gni fi ca nce

105 109 108 109 106

2

2

6

8

9

2%

6%

7%

8%

Turbidity (NTU)

Single Value: ≤10

Aqua ti c Li fe

98

10

13

22

15

19

10% 13% 21%

15%

19%

○

○

○

○

103 103 102

○

99

Table 6-Truckee River (Pyramid Lake Paiute Tribe Water Quality Data)
PD=Pierson Dam; WB=Wadsworth Bridge; DO=Dead Ox; NB=Nixon Bridge; MB=Marble Bluff Dam
o= No water quality data available
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Pyramid Lake Paiute Tribe: Pyramid Lake

Parameter

Water Quality Standard

Beneficial Uses

# of Samples
Collected
(1994-2014)

Sample
% of
Exceedances Exceedances

Dissolved Oxygen
0-20 meters (percent
saturation

Single Value ≥80%; AAverage: ≥90%

Aquati c Li fe, Waters of Speci al
Ecol ogi cal Si gni fi cance

1546

187

12%

Dissolved Oxygen
hypolimination
>20m-≥80%;
A-Average: ≥90%

Single Value: ≥6.0

Aquati c Li fe, Waters of Speci al
Ecol ogi cal Si gni fi cance

2884

109

4%

Temperature (°C)

Single Value: ≤2

Aquati c Li fe, Waters of Speci al
Ecol ogi cal Si gni fi cance

○

○

○

Clarity (0-20m)

A-Average: ≤0.45

Pri mary Contact Ceremoni al Use,
Water Contact
Recreati on,Extraordi nary Aestheti c
Val ue, Indi genous Aquati c Li fe

0

0

0%

Total Dissolved Solids
(0-20m) (mg/L)

A-Average:≤ 5,900

Aquati c Li fe, Waters of Speci al
Ecol ogi cal Si gni fi cance, Wi l dl i fe and
Habi tat

3534

0

0%

Suspended Solids (020m) (mg/L)

Single Value: ≤20; AAverage:≤5

Aquati c Li fe, Waters of Speci al
Ecol ogi cal Si gni fi cance, Extraordi nary
Aestheti c Val ue, Pri mary Contact
Ceremoni al Use, Water Contact
Recreati on

○

○

○

Turbidity (0-20m)
(change in NTU)

Single Value: ≤5; AAverage: ≤2.5

Aquti c Li fe, Waters of Speci al
Ecol ogi cal Si gni fi cance, Extraordi nary
Aestheti c Val ue, Pri mary Contact
Ceremoni al Use, Water Contact
Recreati on

N/A

N/A

N/A

pH

Single Value: ≤9.7

Aquati c Li fe

6378

60

1%

Fecal Bacteria E. Coli

Geometric Mean ≤126 per
100 mL; Single Value ≤235
CFU

Pri mary Contact Ceremoni al Use,
Water Contact Recreati on

Chlorophyll a (0-20m)
(µg/L)

Depth Average: ≤5 (AprOct)

Col d Freshwater Habi tat, Waters of
Speci al Ecol ogi cal Si gni fi cance,
Extraordi nary Aesteti c Val ue, Pri mary
Contat Ceremoni al Use, Water Contact
Recreati on, Sport Fi shi ng, Aquacul ture,
Spawni ng, Devel opment, and
Recrui tment, Rare and Endangered
Speci es

222

15

7%

Dissolved Reactive
Phosphorus (DRP)
(µg/L)

Depth Average: ≤95 (0-20m)

Aquati c Li fe, Waters of Speci al
Ecol ogi cal Si gni fi cance

173

0

0%

173

0

0%

171

9

5%

171

2

1%

Aquati c Li fe, Waters of Speci al
Ammonia (total) (µg
Depth Average: ≤15 (0-20m) Ecol ogi cal Si gni fi cance, Extraordi nary
N/L)
Aestheti c Val ue

186

13

7%

Dissolved Inorganic
Nitrogen (DIN) (µg
N/L)

183

0

0%

183

0

0%

○

○

○

Depth Average: ≤115 (full
water column)
Total Phosphorus (TP)
(µg/L)

Depth Average: ≤120 (020m)

Aquati c Li fe, Waters of Speci al
Ecol ogi cal Si gni fi cance

Depth Average: ≤140 (full
water column)

Total Nitrogen (µg
N/L)

Aquati c Li fe, Waters of Speci al

Depth Average: ≤45 (0-20m) Ecol ogi cal Si gni fi cance, Extraordi nary
Aestheti c Val ue

Depth Average: ≤95 (mixed
winter water column)
Depth Average: ≤900 (0Aquati c Li fe, Waters of Speci al
Ecol ogi cal Si gni fi cance, Extraordi nary
30m); Depth Average:
Aestheti c Val ue
≤1,000 (full water column)

Table 7-Pyramid Lake at Station 96 (Pyramid Lake Paiute Tribe Water Quality Data)
o= No water quality data available
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All graphs have been compiled and broken down by each parameter and data source. These
are found in Appendix A-I.
Conclusion
Overall, the exercise of developing the proposed rationale for proposed changes to the
Pyramid Lake Paiute Tribe has been successful. The PLPT Water Quality Control Plan was
thoroughly analyzed, and was updated with relevant information; the water quality standards
were analyzed for appropriateness; various EPA and technical publications were reviewed for
applicability to the PLPT; PLPT and other agencies’ water quality data were compiled and
analyzed for a better understanding of the Tribe’s Water Quality Standards; and, deficiencies
within the Water Quality Program were recognized (e.g. the need for more continuous
monitoring on the Truckee River). All the hard work that has gone into the conduction of this
Triennial Review will better aid the Natural Resources Department in preparation of the next
Triennial Review of the PLPT Water Quality Standards.

10
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Appendix A: Wadsworth Non-Tribal Water Quality Data Graphs
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Appendix B: Nixon Non-Tribal Water Quality Data Graphs

14

Pyramid Lake Paiute Tribe 2015

6-03-15: NNWPC Agenda Item 5 Attachment

15

Pyramid Lake Paiute Tribe 2015

6-03-15: NNWPC Agenda Item 5 Attachment

16

Pyramid Lake Paiute Tribe 2015

6-03-15: NNWPC Agenda Item 5 Attachment

Appendix C: Combined Wadsworth and Nixon Non-Tribal Water Quality Data Graphs

17

Pyramid Lake Paiute Tribe 2015

6-03-15: NNWPC Agenda Item 5 Attachment

18

Pyramid Lake Paiute Tribe 2015

6-03-15: NNWPC Agenda Item 5 Attachment

19

Pyramid Lake Paiute Tribe 2015

6-03-15: NNWPC Agenda Item 5 Attachment

Appendix D: Painted Rock Non-Tribal Water Quality Graphs
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Appendix E: Truckee River Pyramid Lake Paiute Tribe Water Quality Graphs
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Appendix F: Continuous Temperature Sonde Water Quality Data from Truckee Meadows
Water Reclamation Facility River Quality Monitoring Program
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Appendix G: Continuous Dissolved Oxygen Sonde Water Quality Data from Truckee
Meadows Water Reclamation Facility River Quality Monitoring Program
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Appendix H: Continuous pH Sonde Water Quality Data from Truckee
Meadows Water Reclamation Facility River Quality Monitoring Program
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Appendix I: Truckee River Discharge Data provided by the U.S. Geological Survey
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PYRAMID LAKE PAIUTE TRIBE
WATER QUALITY CONTROL PLAN
October 3, 2008
UPDATED: May 20, 2015

Proposed changes are in red lettering.
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BACKGROUND
In 1983, the Federal government established a Federal Indian Policy to treat Tribal governments on a
government-to-government basis, and to support the principle of self-determination and local decision
making by Indian Tribes. The 1987 Amendments to the Clean Water Act (CWA) added Section 518.
This section authorizes the USEPA to treat Federally recognized Indian Tribes in a similar manner as
states for certain provisions of the Act, including the water quality standards program. Water Quality
Standards (WQS) play a critical role in the nation's water quality improvement programs. By
establishing the goals for a water body, WQS provide the regulatory and legal basis for point source and
nonpoint source water quality-based control beyond those required by the technological requirements of
the CWA (USEPA 1990).
The first step for the Pyramid Lake Paiute Tribe (PLPT) to establish WQS within Reservation
borders is to qualify for Treatment in a similar manner As States (TAS), or program authority for the
WQS program. To do this, a Tribe must met the following: (1) it must be Federally recognized by the
Department of the Interior and meet the definitions found in Section 518 of the CWA; (2) it must have a
governing body which carries out substantial duties and powers; (3) it must be able to demonstrate
authority to manage and protect water resources within the borders of the Reservation; and (4) in the
judgment of the Regional Administrator (USEPA), there must be a reasonable expectation that it is
capable of carrying out the functions of an effective WQS program. On the basis of the PLPT’s
capabilities, and their history of involvement with local and regional water quality and quantity issues,
USEPA granted program authority under Section 106 of the CWA to the Pyramid Lake Paiute Tribe to
develop a WQS program in May of 1990.
The PLPT approached the University of California, Davis - Limnological Research Group (Dr. John
E. Reuter and Dr. Charles R. Goldman) to help undertake the task of developing a reasonable and
scientifically sound set of WQS, which when implemented would help protect the beneficial uses of
Pyramid Lake and that portion of the Truckee River within the Pyramid Lake Indian Reservation
(PLIR). The PLPT has a long history of actively pursuing the management and protection of its
waterbodies. It was therefore concluded at the beginning of the WQS process that while the PLPT
would use those standards established by the State of Nevada which it considered appropriate for
protecting existing and desired beneficial uses of the river, the scientific team would develop sitespecific standards for the Lake and river where needed. This was to be done primarily on the basis of
new and existing, site-specific, scientific data and experimentation. The standards recommended for
Pyramid Lake are, in fact, the first set of standards ever developed and applied to the Lake; Pyramid
Lake is not included in the State of Nevada WQS.
Since both Pyramid Lake and the Truckee River are important regional and national water bodies,
and since the development of site-specific criteria were essential in these relatively unique systems, a
diverse and comprehensive series of investigations were required. For Pyramid Lake, our approach
included: evaluation of historical data, detailed limnological monitoring, field and laboratory
experiments, limnological research, and modeling. Examples of topics investigated included, but were
not limited to; measurement and evaluation of physical and chemical parameters, evaluation of nutrient
and particulate matter, phytoplankton and zooplankton ecology, algal growth bioassays and nutrient
limitation, measurement of surficial sediment composition, paleolimnology, measurement of primary
productivity and algal biomass, internal and external loading of nutrients, development of nutrient
budgets for carbon, nitrogen and phosphorus, estimates of sedimentation rates, evaluating susceptibility
of the Lake to anoxia, primary productivity and dissolved oxygen modeling, modeling of total dissolved
solids concentration, nonpoint source management and assessment, and Lake and watershed
1
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management. The results of these studies have been published in a series of technical reports and peer
review scientific publications (see Reference List in this volume). The volumes entitled, Pyramid Lake,
Nevada, Water Quality Study 1989-1993, Volume I - Limnological Data, Volume II - Limnological
Description, Volume III - Nutrient Budgets, and Volume IV - Modeling Studies, have been widely
distributed regionally and contain much of the information used for developing the Pyramid Lake
standards. A variety of sources including, but not limited to, historic and current monitoring data base,
and new research/monitoring, existing State of Nevada WQS for the Truckee River, and numerous
criteria published by the USEPA were used in the development of the Truckee River standards.
We believe this Water Quality Control Plan (WQCP) and standards recommended herein, are
scientifically sound using the best data available at this time. Clearly, there are issues which still require
further investigation such as, modeling of dissolved inorganic nitrogen dynamics in the river, ecological
physiology of river periphyton, influence of augmented river flow on nutrient, dissolved oxygen and
TDS levels, endocrine disruptor compound affects on aquatic life, and the management of local and
regional nonpoint source pollution. The PLPT continues to have interest in addressing these and other
related issues as part of its on-going commitment to water quality protection of its aquatic resources.
The PLPT intends to further refine these standards as part of its triennial review and as new scientific
data and methodologies becomes available. The PLPT will also continue its active role in regional
dialogue on related water quality and water quantity issues. These standards are best viewed as one of
many steps the PLPT has, and will, take in their mission of environmental stewardship.
The PLPT conducted public workshops on January 8, 2001 and April 3, 2007 in the Tribal Chambers
located in Nixon, NV in accordance with 40 CFR Part 25. The PLPT also participated in several other
local and regional meetings to present on the WQCP. At the request of several stakeholders, the public
comment period was extended another 90 days to July 18, 2007 to ensure all interested and affected
members of the public were given opportunity to review and comment on the PLPT’s WQCP. Public
and agency comments were solicited and received, to which the PLPT responded by written comments.
On January 30, 2007 the PLPT received TAS Program Authority for CWA Section 303 Water Quality
Standards and CWA Section 401 Certification by the USEPA Region IX Administrator. The final
version of the WQCP was reviewed by the Tribal Interdisciplinary Team (TIDT) and approved by the
Pyramid Lake Tribal Council on September 19, 2008 with Pyramid Lake Paiute Tribal Council
Resolution PL 66-08. The WQCP was then sent to the USEPA Region IX Regional Administrator on
October 3, 2008 for final review and approval. On December 19th, 2008, the Pyramid Lake Paiute Tribe
received approval of the Pyramid Lake Paiute Tribe’s Water Quality Control Plan from the USEPA
Region-IX Water Division Director.

2

6-03-15: NNWPC Agenda Item 5 Attachment

SECTION I
INTRODUCTION TO WATER QUALITY STANDARDS
The preservation (or reestablishment) of healthy aquatic ecosystems was made a priority in the
United States when Congress passed the Federal Water Pollution Control Act in 1972; commonly
referred to as the Clean Water Act (CWA). This national commitment to high water quality is evident in
the basic objective(s) of the WQS program of the CWA. Indeed, the objective of the standards program
is to restore and maintain the chemical, physical, and biological integrity of the Nation's waters and,
where attainable, to achieve a level of water quality which provides for the protection and propagation
of fish, shellfish, wildlife and recreation in and on the water (USEPA 1988). These natural and human
uses of different waterbodies are ideally protected through the development of WQS for a State's
waterbodies designed to promote healthy self-sustaining ecosystems. In this section, we provide a brief
description of WQS as defined in the CWA as an introduction to recommended Water Quality Standard
to be presented later in this document. Additional information is available through publications prepared
by the U.S. Environmental Protection Agency (e.g. USEPA 1983; USEPA 1988; USEPA 1990), which
were primary sources of information for this section.
Background
Congress enacted the CWA in response to public concern about the status of our Nation's waters,
and the WQS program is of central importance to the mission of the Act. The WQS program of the
CWA is authorized under section 303 of the Act and is administered by the U.S. Environmental
Protection Agency (USEPA). This program requires that each State identify waterbodies within their
borders and establish water characteristics that, if attained, will protect the integrity of those surface
waters. These water quality characteristics or standards are then submitted to USEPA for approval based
on how they meet the objective and regulations of the CWA. The role of USEPA in the process is to
work with States to further develop WQS for the protection of the State's waters. On rare occasions,
USEPA establishes WQS within a State's borders if the State fails to comply with the CWA.
Indian Tribes may now also participate in a similar manner as "States" in certain programs
administered under the CWA. There were two important developments that occurred during the 1980s
that led to this potential involvement by Tribes in the WQS program (USEPA 1990): (1) USEPA's
Indian Policy; and (2) Section 518 of the 1987 Amendments to the CWA. On January 24, 1983, the U.S.
Federal Government established a policy to elevate Tribal governments and support the principle of selfdetermination and local decision making by Indian Tribes. USEPA subsequently adopted its own Indian
Policy and Implementation Guidance in November 1984. The policy adopted by USEPA was "to give
special consideration to Tribal interests in making Agency policy and to ensure the close involvement of
Tribal governments in making decisions and managing the environmental programs affecting
Reservation lands." Amendments to the CWA in 1987 (section 518) expanded upon the new Federal
Policy to authorize USEPA to treat federally recognized Tribes in a similar manner as states for certain
provisions of the Act.
The Pyramid Lake Paiute Tribe began the TAS process in 1989 by USEPA for the purposes of the
WQS program. The recommended WQS contained in this document are a culmination of that process
which has proceeded in stages. In 1990, the PLPT received TAS (now referred to as Program
Authorization) status by the USEPA under 40 CFR Parts 35 and 30 to receive funding to develop WQS
for its Reservation. The PLPT has developed the regulatory components of its water quality
management program through the passage of an ordinance defining how WQS will be implemented. The
PLPT received USEPA TAS authority to establish WQS for the Reservation on January 30, 2007.
3
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Terminology
Water quality standards under the CWA are legal regulations that are necessary to protect certain
uses of a water body. In this section, we define some of the common terms associated with WQS and the
different components of a standard. A water quality standard has several elements that together define
the desired water quality for a portion or an entire water body. Two of the basic elements of a standard
are a set of "beneficial designated uses" for the water body and the water quality characteristics or
"criteria" needed to restore or maintain those uses. The completed WQS document also contains an
"antidegradation" policy. The definitions for these three elements of a water quality standard are
provided in the following paragraphs. It is important to note that WQS established for a water body do
not need to be achievable at the time the standards are set. One of the purposes of the WQS program is
to establish goals for the desired water quality of our Nation's waters. In addition, standards provide a
basis for the development of water quality based treatment controls and strategies, and for watershed
management.
The first part of a water quality standard is the definition of the beneficial or designated uses, which
establish the desired uses for a given portion or all of a specified water body. Each State (including
participating Tribes) has the primary responsibility for determining the uses it considers appropriate for
all bodies of water within its borders. At a minimum, WQS must provide for the protection and
propagation of fish, shellfish and wildlife, and for recreation. This is the goal of “fishable/swimmable”.
Other uses may include public water supply, water supply for agricultural, industrial, commercial,
navigation, aquatic life, protection of special habitat, etc. In the next section, beneficial designated uses
for Pyramid Lake and the lower Truckee River are listed as part of the WQS recommendations for the
Reservation. It is important to note that the USEPA does not recognize waste transport (e.g. discharge of
treated sewage) as an appropriate beneficial designated use of a water body, although it is a common use
of aquatic systems.
The USEPA differentiates a subset of the designated uses for a water body from the full set of
desired uses and calls them "existing uses". This distinction can have important regulatory ramifications.
The definition of an existing use from a regulatory standpoint is all uses that have been attained since
November 28, 1975, when USEPA promulgated the provisions of the CWA. The distinction between
existing uses from the full set of designated uses becomes important if a State (or Tribe) wishes to
eliminate a particular use from the WQS for a given water body. If a designated use has not been
attained (and it is not likely that it ever will be), there is a procedure in the CWA through which it can be
deleted. However, an existing use (attained since November 28, 1975) cannot be deleted regardless of
the economic or political implications of that designated use. In the case of those waterbodies included
as part of this document, no existing use is being considered for deletion.
The water quality characteristics necessary to protect the set of designated uses defined for a water
body are called "criteria", which are the second component of a water quality standard. Typically, it is
assumed that if water quality is adequate to protect the most sensitive use then all other uses will be
protected. The criteria describing the desired water quality characteristics for a water body may be
expressed in either "narrative" or "numeric" form. Narrative criteria are concise declarations typically in
the form of "free from" statements that express qualitative conditions. For example, a common narrative
criteria included in WQS is that ‘waters shall be free from toxic substances in toxic amounts.’ The
second form for water quality criteria is numeric standards that express actual concentrations of
chemicals or other measurable parameters in a water body. An example of this second form of criteria
pertinent to the Reservation is that water temperature in the Truckee River during the spring Cui-ui
spawning period shall be <14 °C. USEPA believes that an effective program will contain both forms of
criteria.
The development of a set of numeric criteria to protect a given set of designated uses for a specific
water body or group of similar water bodies can be done in several ways. Guidance for appropriate
chemical concentrations that should not be exceeded to protect aquatic life and the human uses of a
4
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water body can be found in documents compiled by the USEPA under section 304(a) of the CWA.
These documents include two important types of information: (1) scientific data on the effects of
pollutants on human health, aquatic life, and recreation; and (2) quantitative concentrations or
qualitative assessments of the pollutants in water which will generally ensure water quality adequate to
support a particular water use. USEPA periodically issues a summary document containing the latest
compilation of guidance on different chemical and physical characteristics of aquatic systems needed to
protect designated uses. States and Tribes may utilize the numeric guidance provided by USEPA
directly without any further justification, or they may develop site-specific criteria. A site-specific
numeric criterion is one that is relevant to a given site (e.g. Pyramid Lake) reflecting local conditions
such as the species present or unique water chemistry. In the development of WQS for the lower
Truckee River and Pyramid Lake, site-specific numeric criteria was developed for a number of water
quality characteristics of primary concern applying USEPA guidance where appropriate.
The final component of a water quality standard is an "antidegradation policy". USEPA sets a
minimum requirement for a State's antidegradation policy, which must conserve, maintain, and protect
the existing uses of a water body by maintaining high water quality. The idea of improving the water
quality of our Nation's water bodies is at the core of the intent of the CWA, and the antidegradation
policy requirement of WQS illustrates that intent. According to the USEPA, at a minimum,
antidegradation policy should contain the following components: (1) existing instream water uses and
level of water quality necessary to protect existing uses shall be maintained and protected; (2) where
quality of waters exceeds levels necessary to support the fishable/swimmable designation, that quality
shall be maintained unless lowering of quality is necessary to accommodate important economic or
social development in the area in which the waters are located; and (3) where high quality waters
constitute an outstanding national resource, that water quality shall be maintained and protected
(USEPA 1988).
As indicated above, an area where States (and Tribes) have some flexibility in developing an
antidegradation policy is when current water quality exceeds the level necessary to protect the
designated uses. In the case of high water quality, some degradation of water quality could occur
without affecting the uses of the water body. One of the main objectives of an antidegradation policy is
to define a process of how degradation of high water quality in systems exceeding the minimum needs
for the protection of its uses should be handled. However, antidegradation makes any further loss of
water quality of a portion or all of a water body an issue to be settled with public involvement.
Submission Process
Participation by a Tribe in the WQS program of the CWA begins with an application to the Regional
Administrator of the U.S. Environmental Protection Agency with jurisdiction over the State(s) in which
the Tribe's Reservation is located. Section 518 of the CWA stipulates four criteria that a Tribe must meet
to participate in the program or in USEPA terminology to receive "program authorization" for the
purposes of WQS. These are: (1) the Tribe must be Federally recognized; (2) the Tribe must have a
governing body carrying out substantial duties and powers; (3) the Tribe must adequately demonstrate
authority to manage and protect water resources within the borders of their Reservation; and (4) the
Tribe is expected to be capable in the judgment of the Regional Administrator of carrying out an
effective WQS program. When these conditions are met, the Tribe can receive authorization to
participate in the WQS program of the CWA as a State.
The first step in the development of WQS is the identification of all water bodies within a State's
borders that will require standards. For the PLPT, there are two water bodies on the Reservation that are
of primary interest. These are Pyramid Lake and that portion of the lower Truckee River within the
exterior boundaries of the PLIR. In addition, all other surface water bodies within the exterior
boundaries of the PLIR, including but not limited to ephemeral, intermittent, or perennial streams,

5

6-03-15: NNWPC Agenda Item 5 Attachment

springs, and wetlands are also included in the surface waters of the Reservation requiring some
definition of their water quality.
Following the identification of all water bodies requiring standards, States (and Tribes) must
designate the beneficial uses for each water body or different portions of the same water body. The
States usually designate beneficial uses with a broad classification system to organize the different
potential uses of water bodies within their borders. Because there are only two main water bodies on the
Reservation, their specific designated uses on the PLIR are defined directly. It is also acknowledged that
these two water bodies are linked in terms of both hydrology and water quality, i.e. river loading, as
altered by flow, is a source of water quality degradation for Pyramid Lake. Specific beneficial use
designations for the Reservation are listed in the next chapter.
The third step in the WQS process is to define criteria (both chemical and otherwise) necessary to
support the designated uses of a State's water bodies. For Tribes beginning the standards process, there
are three main approaches that can be used for establishing water quality criteria for their Reservations.
These are: (1) negotiate with an adjoining State to apply the State's standards to Indian lands; (2)
incorporate the standards of an adjoining State as the Tribe's own standards, with or without revision; or
(3) independently develop and adopt standards for a Tribe's Reservation that may account for unique
site-specific conditions and water body uses. We have utilized portions of both the second and third
approaches (depending on the constituent) in the development of standards for Pyramid Lake and the
lower Truckee River. In particular, there are currently no standards for Pyramid Lake set by the State of
Nevada requiring that water quality criteria for the Lake be developed.
In the development of water quality criteria sufficient to protect designated uses, Tribes may either
use recommended values or develop appropriate criteria for the specific water bodies or portion thereof.
The most direct source for developing criteria for a water body is to adopt criteria published by USEPA
under section 304(a) of the CWA. Those recommended values may also be modified by a Tribe to
reflect site-specific conditions. Tribes may also use other scientifically defensible methods to develop
appropriate water quality criteria to protect water body uses.
The WQS process also requires States (and Tribes) to develop an antidegradation policy. An
antidegradation policy, as previously discussed, is a key element in the CWA directing water quality
policy toward improved and high water quality. The Tribe must develop methods to implement
antidegradation to ensure the adopted WQS protect the designated uses by maintaining high water
quality.
The development of WQS by a Tribe may also require that the Tribe adopt additional policies
necessary for the application and implementation of the standards. For example, the PLPT has adopted a
“Water Quality” ordinance asserting its authority over the surface waters of their Reservation for the
purposes of water quality management and protection.
WQS for a State (or Tribe) are adopted through a process involving public participation in
accordance with 40 CFR, Part 25. USEPA does not have a standardized procedure for the adoption of
standards by States, but there is a Federal requirement that the process include public hearings and
standards must be reviewed every three years (40 CFR, Part 131.20). Following public hearings for
review of standards, a Tribe in this case, formally adopts the WQS. The legal authority for the Tribe
then certifies that the Tribe followed the proper established procedures in adopting the standards
package, and the entire package is submitted to the Regional Administrator for USEPA whom has
jurisdiction for review. USEPA will review the adopted standards and either approve them or work with
the Tribe to eliminate deficiencies if they exist. The WQS then become effective within the
jurisdictional boundaries of the Reservation at the point USEPA approves them.
Pursuant to 40 CFR 131.20, a State/Tribe is to hold public hearings at least once every three years for
the purpose of reviewing its water quality standards and, as appropriate, modify them or adopt new
standards.
6
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SECTION II
PYRAMID LAKE PAIUTE TRIBE
WATER QUALITY STANDARDS

INTRODUCTION
A water quality standard is a law or regulation which consists of the beneficial use(s) of a waterbody
or segment therein, and the water quality criteria which are necessary to protect those uses. WQS also
contain an antidegradation policy. In this section we present an antidegradation policy, beneficial uses,
and narrative and numeric criteria for the Pyramid Lake Paiute Tribal Reservation. Both the narrative
and numeric criteria apply to Pyramid Lake and the lower Truckee River while only the narrative criteria
apply to intermittent creeks tributary to these waterbodies.
Criteria for Pyramid Lake apply to the entire surface, except in a designated mixing zone (see
footnote in Table II.1 for definition of mixing zone). Two segments of the Truckee River have also been
assigned water quality criteria - Reservation boundary to Dead Ox Wash with a control point at
Wadsworth (Table II.2) and Dead Ox Wash to Pyramid Lake with a control point at Nixon (Table II.3).
For those constituents with criteria which apply to both the Lake and river, but which are not included in
the tables described above, numerical criteria are given in Table II.4. (The reader is referred to the
accompanying footnotes in these tables for further explanation). Tables II.5 and II.6 present USEPA
recommended criteria for toxic organic pollutant and toxic metal pollutants, respectively (mercury has
been given site-specific criteria).
As discussed elsewhere in this document, standards for Pyramid Lake are based almost entirely on
the results of extensive limnological research, and represent the first time standards have been
recommended for this waterbody. The standards for the Truckee River come from the current
interagency database on river water quality, existing State of Nevada standards, and additional data
collected during the 1989-1994 as part of the University of California, Davis - Pyramid Lake Paiute
Tribe study. Refer to Figure II.1 for a map of Pyramid Lake, the Truckee River and vicinity.
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Figure II.1 Map of Pyramid Lake and the Truckee River Watershed. The Truckee River system begins
at Lake Tahoe and ends at Pyramid Lake. Inflows to the river are regulated by several reservoirs. The
Pyramid Lake Paiute Indian Reservation boundary is represented by a dash line around Pyramid Lake
and the terminal reach of the Truckee River.
8
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ANTIDEGRADATION POLICY
Any surface waters of the Pyramid Lake Paiute Tribe whose quality is better than an applicable
beneficial use standard of water quality as of the date when those standards become effective must be
maintained in their higher quality. No discharges of waste may be made which will result in lowering
the net quality of these waters unless it has been demonstrated to the PLPT that the lower quality is
justifiable because of economic or social considerations, or as may be allowed by meeting short-term
modification requirements described later in this document in the Implementation section.
The Antidegradation Policy is implemented through the establishment of numeric water quality
antidegradation standards, when available, on higher quality surface waters within the PLIR.
The PLPT has not established “requirements to maintain existing higher quality” (RMHQ’s) for the
lower Truckee River and Pyramid Lake as defined and implemented by the State of Nevada Division of
Environmental Protection (NDEP). Rather, The PLPT has adopted numeric water quality
antidegradation standards for certain parameters (color, chlorides, sodium, sulfate and TDS, e.g.) for the
higher quality waters within Tribal jurisdiction on the lower Truckee River. Tribal antidegradation
standards are consistent with State of Nevada RMHQ values provided by the February 2003 NAC
445A.189-190, for waters of the lower Truckee River within the exterior boundaries of the PLIR.
Existing beneficial uses shall be protected and the level of water quality necessary to protect existing
beneficial uses shall be maintained by an existing higher water quality, if one exists, or by applying
appropriate beneficial use standards for the existing use. Existing uses are defined as those attained
since November 28, 1975. Where existing water quality is better than the beneficial use standard levels
necessary to support propagation of aquatic life, wildlife and recreation in the water, that existing higher
level of water quality shall be maintained and protected unless it is found, after full satisfaction of
governmental and public participation requirements, that a lower level of water quality is justified to
accommodate important economic or social development in the area in which the waters are located. In
allowing such degradation of water quality, the PLPT assures that the highest statutory and regulatory
requirements shall be achieved for all new and existing point sources and all cost-effective and
reasonable best management practices for nonpoint source control. Where better quality waters
constitute a water of special ecological significance, the water quality antidegradation standard and
beneficial uses of those water bodies shall be maintained and protected to the fullest extent possible at
all times.
Like beneficial use standards (See Implementation Chapter, Review Section, Item 31),
antidegradation standards can be subject to modification if new scientific data and understanding of
ecosystem processes or human health criteria for a given constituent becomes available. This does not
preclude reevaluating or examining rationale or methods applied to existing data used to set
antidegradation or beneficial use standards. Any modification of an antidegradation standard that may
be viewed as a “relaxation” is acceptable if the justification and rationale supporting the standard
adjustment is satisfactorily demonstrated to and accepted by the standards setting authority. USEPA
approval of any standards change is required before the change becomes effective (40 CFR 131.21).
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BENEFICIAL USES
An effective water quality control plan requires determination of the beneficial water uses which are
either existing or are intended to be developed. Along with numerical/narrative criteria and an
antidegradation policy, beneficial uses form the basis for the PLPT's water quality standards. Indeed,
beneficial uses provide the framework from which the narrative and numeric criteria are built, i.e. the
goal of the various criteria is to protect these uses. Section 303 of the Clean Water Act (as amended)
defines WQS as both the uses of waters involved and the water quality criteria applied to protect those
uses. It is believed that the list of beneficial uses accurately reflects the current and probable future uses
which the PLPT currently envisions for Pyramid Lake (PL), the Truckee River (TR), Perennial Streams
(PS) to Pyramid Lake, and all other Surface Water Bodies (SWB) within the exterior boundaries of the
PLIR. Beneficial uses apply to surface water only and do not include groundwater. Reference to the
Truckee River applies to that portion of the River located within the PLIR.
Beneficial uses may be modified in the future consistent with Tribal or EPA recommended water
quality criteria guidance.
Definitions of Beneficial Uses
AQUA -

Aquaculture. For the purpose of aquaculture of fish hatchery operations including, but not
limited to, propagation, cultivation, maintenance and harvesting of biota used either for
human consumption or biodiversity (TR/PL/PS).

COLD -

Cold Freshwater Habitat. For the purpose of supporting cold water ecosystems including,
but not limited to, preservation and enhancement of aquatic habitats, vegetation, fish and
wildlife (including invertebrates). Based on the seasonal occurrence of cold-water tolerance
species (TR/PL/PS).

EXAV -

Extraordinary Aesthetic Value. For the purpose of preserving the unique aesthetic value of
surface waters (TR/PL/PS/SWB).

FRSH -

Freshwater Replenishment. For the purpose of increasing instream flows to maintain or
improve surface water quality (e.g. reducing TDS) (TR/PL/PS).

GRND -

Groundwater Recharge. For the purpose of recharge of groundwater for future extraction,
maintenance of water quality, or other purposes (TR/PS).

INAL -

Indigenous Aquatic Life. For the purpose of preserving aquatic plant and animal species and
biodiversity in both freshwater and inland saline water habitats (TR/PL/PS/SWB).

IRRG -

Irrigation. Beneficial uses of water for the purpose of irrigation including, but not limited to,
farming, horticulture, range and range vegetation (TR/PS/SWB).

LSWT -

Livestock Watering. For the purpose of watering range and farm livestock (TR/PS/SWB).

NATF -

Maintenance and restoration of native fish species. For the purpose of promoting the
reproduction and survival of native fish species (TR/PL/PS).
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PCCU -

Primary Contact Ceremonial Use. For the purpose of protecting quality of water specifically
for ceremonial, cultural, holistic, religious and traditional purposes for members of the PLPT.
These include, but are not limited to, immersion, vaporization, or intentional, accidental
ingestion (TR/PL/PS/SWB).

RARE -

Rare, Threatened and Endangered Species. For the purpose of supporting habitat necessary
for the survival and successful maintenance of plant or animal species established as rare,
threatened or endangered (TR/PL/PS).

REC1 -

Water Contact Recreation. For the purpose of recreational activities involving body contact
with water. These include, but are not limited to, swimming, wading, water skiing, skin and
scuba diving, wind surfing, jet skiing, fishing, bathing (TR/PL/PS/SWB).

REC2 -

Non-contact Water Recreation. For the purpose of recreational activities involving proximity
to water but not normally involving body contact. These include, but are not limited to,
picnicking, sunbathing, hiking, beach combing, camping, boating, hunting, sightseeing, and
aesthetic enjoyment in conjunction with the above activities (TR/PL/PS/SWB).

RIPH -

Riparian Habitat. For the purpose of maintaining and enhancing the growth and survival of
riparian vegetation (TR/PS/SWB).

SPFS -

Sport fishing. For the purpose of collection of fish, or organisms related to sport fishing,
intended for human consumption (TR/PL).

SPWN -

Spawning, Development, and Recruitment. For the purpose of supporting high quality
aquatic habitat necessary for reproduction and recruitment of fish and wildlife. This includes
all life stages of Cui-ui (egg incubation, development, recruitment, and larvae, juvenile, adult
migrations) from March through July, all life stages of tahoe suckers (Catostomus tahoensis),
and Lahontan Cutthroat Trout whether for rearing, stocking, and/or species recovery
purposes. Includes fish rearing in Truckee River for subsequent migration to Pyramid Lake
(TR/PL/PS).

WILD -

Wildlife and Wildlife Habitat. For the purpose of protection and propagation of wildlife
(including fish, birds and other water dependent biota), and supporting wildlife habitat
(TR/PL/PS/SWB).

WTLD -

Wetland Habitat. For the purpose of protection and propagation of wildlife (including
amphibians, fish, birds and other water dependent species), and the protection of plant and
wildlife habitat (TR/PL/PS/SWB).

WQEN - Water Quality Enhancement. For the purpose of supporting enhancement or improvement of
water quality in a downstream water body (TR/PS).
WSES -

Water of Special Ecological Significance. For the purpose of preserving the unique
ecological status of Pyramid Lake as one of the few large, deepwater, saline Lakes in the
world (PL) and to maintain the existing higher quality of the lower Truckee River (TR).
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NARRATIVE STANDARDS OF WATER QUALITY

These narrative standards apply to Pyramid Lake, the lower Truckee River, and tributaries or wetlands
to these water bodies. In addition, these narrative standards apply to all other surface water bodies within
the exterior boundaries of the PLIR including, but not limited, to ephemeral, intermittent, or perennial
streams, springs, and wetlands.
Bacteria, Coliform
Waters shall not contain concentrations of coliform bacteria attributable to human wastes.
Bioaccumulation
Toxic pollutants shall not be discharged as a result of human activities at levels that will bioaccumulate
in aquatic resources to levels that are harmful to human health or aquatic life.
Biostimulatory Substances
Waters shall not contain biostimulatory substances in concentrations that cause aquatic growths to the
extent that such growths promote nuisance conditions or adversely affect beneficial uses.
Chemical Constituents
Waters designated as IRRG or LSWT shall not contain concentrations of chemical constituents in
amounts that adversely affect their beneficial uses for agricultural purposes.
Waters designated as WTLD shall not contain concentrations of chemical constituents in amounts that
adversely affect their beneficial uses for propagation and/or development of sensitive wildlife species.
Waters shall not contain concentrations of chemical constituents in amounts that adversely affect water
for any beneficial uses.
Color
Waters shall be free of coloration producing materials and/or substances that causes nuisance or
adversely affects the water for beneficial uses. The natural color of fisheries or other inland surface
water resources shall not be impaired.
Floating Materials
Waters shall not contain floating material, including solids, liquids, foams, and scum, in concentrations
that cause nuisance or adversely affect the water for beneficial uses.
Oil and Grease
Waters shall not contain oils, greases, waxes or other materials in concentrations that result in a visible
film or coating on the surface of the water or on objects in the water, that cause nuisance, or that
otherwise adversely affect the water for beneficial uses.
12
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Pesticides
Pesticide and adjuvant concentrations in water and aquatic sediments shall not reach or exceed levels
that impair the health or reproductive success of human, animal, plant, or aquatic life.
Pesticides are defined under the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Section
2(u) as “any substance or mixture of substances intended for preventing, destroying, repelling, or
mitigating any pest”.
Pesticides and associated adjuvants shall only be used in a manner consistent with the USEPA approved
labeling. To use any registered pesticide in a manner that is inconsistent with the labeling is in violation
of FIFRA Section 12 (G).
[Pesticides are defined to include, herbicides, insecticides, fungicides, piscicides, rodenticides and other
agronomic and agricultural poisons]
Radioactivity
Radionuclides shall not be present in concentrations which are deleterious to human, plant, animal,
aquatic life or which result in the accumulation of radionuclides in the food web to the extent which
presents a hazard to human, plant, animal, or aquatic life.
Sediment and Turbidity
The suspended sediment load and suspended sediment and turbidity concentrations shall not be altered
in such a manner as to cause nuisance or adversely affect beneficial uses.
Waters shall not contain substances in concentrations that result in deposition of material that causes
nuisance or that adversely affects the water for beneficial uses.
Species Composition
Communities and populations of aquatic biota, including invertebrate, vertebrate and plant species, shall
not be degraded as a result of point source or nonpoint source discharge. This applies to transient as
well as cumulative conditions. Short-term variances from these objectives may be allowed for actions
that are being taken to fulfill statutory requirements under Tribal law or the federal Endangered Species
Act.
Taste and Odor
Waters shall not contain taste or odor-producing substances discharged from activities in the watershed
in concentrations that impart undesirable tastes or odors to fish or other edible products of aquatic
origin, that cause nuisance or that adversely affect the water for beneficial uses. The natural taste and
odor of fish used for human consumption shall not be impaired.
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Temperature
The ambient receiving water temperature of all waters shall not be altered by point or nonpoint source
inputs unless it can be demonstrated to the satisfaction of the Pyramid Lake Paiute Tribal Council and
the TIDT that such an alteration in temperature does not adversely affect the water for beneficial uses.
Toxicity
All waters shall be maintained free of toxic substances which enter the waterbody from human activities
in concentrations that are toxic to, or that produce detrimental physiological responses in human, plant,
animal, or aquatic life. The concentrations of toxic pollutants in the water column, sediments, or biota
shall not adversely affect water for beneficial uses.
Furthermore, if it is determined that a compound of toxic affect is interfering with the beneficial uses of
any waterbody on Tribal lands, but that this compound is not identified with a numeric criteria, the
PLPT will consult with the USEPA and may, if appropriate, utilize the best science available to develop
a numeric limit.
1) All effluents containing materials attributable to the activities of man shall be considered harmful
unless acceptable bioassay tests have shown otherwise. In its discretion, the PLPT may require the party
responsible for the discharge to perform bioassay tests on the effluent in question.
2) Compliance with this section of these standards will be determined using indicator organisms,
population density, growth anomalies, bioassays, or other appropriate methods as specified by the PLPT.
3) At a minimum, the chronic affect on test organisms in the water body receiving the effluent in
question shall not be more than that for waters of the same water body that are unaffected by the
discharge of pollutant, or, when necessary, for other control water meeting the criteria described in the
latest edition of 'Standard Methods for the Examination of Water and Wastewater.'
4) Compliance with the above standards shall be evaluated with a 96-hour bioassay and/or a short-term
method for estimating chronic toxicity using methods described in the following documents, or any
subsequent
revisions
approved
by
USEPA:
(A) EPA/821/R-02-013, Short-term Methods for Estimating the Chronic Toxicity of Effluents and
Receiving
Waters
to
Freshwater
Organisms,
Fourth
Edition,
2002,
(B) EPA/600/4-90-027F, Methods for Measuring the Acute Toxicity of Effluents and Receiving
Waters to Freshwater and Marine Organisms, Cincinnati, Ohio, EMSL, Fourth Edition, 1993.
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Table II.1

NUMERIC STANDARDS OF WATER QUALITY
PYRAMID LAKE †, a
Limits in this table apply to the full water column at the deep-water location (Station 96), unless noted otherwise.

PARAMETER

Dissolved Oxygen
- 0-20 meters
(percent saturation)
- hypolimnion (>20 m - ≤70 m)
(mg l-1)

WATER QUALITY
STANDARDS
Single Value: ≥80%
A-Avg.: ≥90%

BENEFICIAL USES b

Aquatic Life, WSES

Single Value: ≥6.0

Footnotes

c

d

Temperature
(°C)

Single Value: ≤2

Aquatic Life, WSES

e

Clarity (0-20 m)
(m-1)

A-Avg.: ≤0.45
A-Avg.: ≤0.25

PCCU, REC1, EXAV, INAL

f
r

Total Dissolved Solids
(mg l-1)

A-Avg.: ≤5,900

Aquatic Life, WSES, WILD

g, p

Suspended Solids (0-20 m)
(mg l-1)

Single Value: ≤20
A-Avg.: ≤5

Aquatic Life, WSES, EXAV,
PCCU, REC1

h

Turbidity (0-20 m)
(change in NTU)

Single Value: ≤5
A-Avg.: ≤2.5

Aquatic Life, WSES, EXAV,
PCCU, REC1

h

pH

Single Value: ≤9.7

Aquatic Life

i

Fecal Bacteria
E. Coli
(cfu/100 mL)

Geometric Mean ≤126 per 100 ml 100
Single Value: ≤235 320 CFU

PCCU, REC-1

j

Chlorophyll a (0-20 m)
(µg mg l-1)

Depth Avg.: ≤5 0.005 (Apr-Oct)

COLD, WSES, EXAV, PCCU,
REC1, SPFS, AQUA, SPWN,
RARE

k, m

Dissolved Reactive
Phosphorus [DRP]
(µg mg l-1)

Depth Avg.: ≤95 0.095 (0-20 m)
Aquatic Life, WSES
Depth-Avg.: ≤115 0.115 (full water column)

l, m, q
l, p, q

Total Phosphorus [TP]
(µg mg l-1)

Depth Avg.: ≤120 0.120 (0-20 m)
Aquatic Life, WSES
Depth-Avg.: ≤140 0.115 (full water column)

l, m, q
l, p, q

Ammonia (total)
(µg mg N l-1)

Depth Avg.: ≤15 0.015 (0-20 m)

15

Aquatic Life, WSES, EXAV

m, q
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PARAMETER

WATER QUALITY
STANDARDS

BENEFICIAL USES b

Footnotes

Dissolved Inorganic

Depth Avg.: ≤45 0.045 (0-20 m)

Nitrogen [DIN]
(µg mg N l-1)

Depth Avg.: ≤95 0.095 (mixed winter water column)

m, n, q
o, q

Total Nitrogen
(µg mg N l-1)

Depth Avg.: ≤900 0.90 (0-20 m)
Aquatic Life, WSES, EXAV
Depth Avg.: ≤1,000 1.00 (full water column)

m, q
p, q

Aquatic Life, WSES, EXAV

Note: Look for “footnotes” under the left column, and in the titles/ subtitles of Table II.1.

Key for Pyramid Lake footnotes:
† All values apply to the full water column at the deep-water location (Station 96), unless
noted otherwise.
a Water quality standards apply to the entire surface of Pyramid Lake except in a mixing
zone where stream inflow enters the Lake. A mixing zone is defined as that portion of
the Lake, influenced by tributary inflow, where total dissolved solids (TDS) is less than
80% of that measured at mid-Lake (Pyramid Lake Fisheries Station 96) using electrical
conductivity as an indicator.
b Most restrictive beneficial uses(s). It is assumed that all other beneficial uses will be
protected if standards are attained. The term Aquatic Life refers to the following
beneficial uses, COLD, SPFS, AQUA, SPWN, RARE, and INAL.
c The term A-Avg. or annual average denotes the mean of monthly volume weighted
averages.
d Measured at a control point at a depth of 70 m at the mid-Lake index station. Dissolved
oxygen concentration should not be lower than this value during two consecutive oneweek periods. If a concentration less than this value are measured, resampling for this
parameter must be conducted within 10 days.
e Maximum allowable increase in water temperature (degrees Celsius) at any depth outside
the boundary of a mixing zone. Does not apply to that portion of Pyramid Lake that is
directly influenced by the Truckee River discharge provided the water quality criterion
for temperature is being attained in the River. Applies only to situations where
temperature increases as a result of point or nonpoint source inputs. Does not apply to
natural cycles of Lake heating and cooling.
f Light extinction coefficient (m-1). By definition, the 0.45 m-1 value is the negative of the
actual calculated value, i.e. a value of -0.50 is greater than a value of -0.45 and would
exceed the criterion.
g Value comes from Cui-ui Recovery Plan (U.S. Fish and Wildlife Service 1992).
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h Does not apply to suspended solids of autochthonous algal origin or precipitated carbonates

during natural whiting events.
i Represents approximately a 0.25 unit increase relative to maximum natural conditions.
j USEPA Recreational Water Quality Criteria (RWQC) guidance for Escherichia coli (E.

coli) has been set forth in the 2012 updated Federal Register of November 29th, 2012
(2012-28909) and the technical document EPA-HQ-OW-2011-0466 and associated
documentation. Single Value for E. coli is the equivalent to the Statistical Threshold
Value (STV) in the 2012 RWQC, and shall be interpreted to mean a “do not exceed
value.”
k Value not to exceed specified concentration on two consecutive monthly sampling during
the period April-October; however, does not include times when Nodularia spumigena
contributes greater than or equal to 5 percent of the phytoplankton biomass.
l Corrected for arsenic.
m Mean of months means during the period April-October. Samples taken from photic zone
waters (0-20 m), based on a vertical profile of at least two discrete depths.
n Summation of nitrate (plus nitrite) and ammonia (all forms).
o Concentration at winter overturn (during complete mixing) at Station 96.
p Mean of monthly means for the entire year. Samples taken in a vertical profile from
surface to bottom at Station 96.
q See Section III for scientific justification.
r PLPT Antidegradation value, based on analysis of historical Pyramid Lake PAR and Secchi
disk readings data.
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Table II.2
NUMERIC STANDARDS OF WATER QUALITY
TRUCKEE RIVER (Control Point at Wadsworth Gage)
The limits in this table apply from southern boundary of Tribal lands in the vicinity of Wadsworth to Dead Ox.

PARAMETER

WATER QUALITY
STANDARDS

BENEFICIAL USESa

Footnotes

Alkalinity
(mg l-1 as CaCO3)

Less than 25% change from
natural conditions

Aquatic Life, IRRG, LSWT

b, f

Color
(change in PCU)

Single Value: ≤10 above
natural conditions

Aquatic Life, PCCU, REC-1,
REC-2

b, c, d

Chlorides
(mg l-1)

Single Value: ≤28
A-Avg.: ≤20

Aquatic Life , WSES

d, e

Fecal Bacteria
E. Coli
(No. cfu/100 ml)

Annual Geometric Mean ≤126
Single Value: ≤410

PCCU, REC-1

f, l

Dissolved Oxygen - water
(mg l-1)

Single Value:
Nov-Jun: ≥6.0
Jul-Oct: ≥5.0

Aquatic Life, WSES

f

pH
(Units)

Single Value: 6.5-9.0
Change in pH: 0.5

Aquatic Life, PCCU, REC-1,
REC-2, WILD

f

Dissolved Reactive Phosphorus
(mg P l-1)

A-Avg.: ≤0.05 ≤0.022

Aquatic Life, PCCU, REC-1,
REC-2

e, g, k

Nitrogen Species
(mg N l-1)

TN A-Avg.: ≤0.75
TN Single Value: ≤1.2
Nitrate Single Value: <2.0
Nitrite Single Value: <0.04
Total ammonia (see Table II.4)

Aquatic Life, PCCU, REC-1,
REC-2, EXAV

k

Suspended Solids
(mg l-1)

A-Avg.: ≤25
Single Value: flow dependent
0-<1000 cfs: ≤50
>1000 cfs: ≤100

Aquatic Life, WSES

d

Sulfate
(mg l-1)

Single Value: ≤46
A-Avg.: ≤39

Aquatic Life , WSES

d

Sodium
(SAR)

Single Value: ≤2.0
A-Avg.: ≤1.5

IRRG, WSES

d
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PARAMETER

Temperature
(•C)

WATER QUALITY
STANDARDS

Nov-Mar:
Apr-Jun:
Jul-Oct:

≤13•C
≤14•C

BENEFICIAL USESa

Footnotes

Aquatic Life

h
h

Avg: ≤21•C

i, k

Change in Temperature

Single Value: ≤2•C

Aquatic Life

f

Total Dissolved Solids
(mg l-1)

Single Value: ≤310
A-Avg.: ≤245

FRSH, Aquatic Life, WES WSES

d, j

Turbidity
(NTU)

Single Value: ≤10

Aquatic Life

f

Note: Look for “footnotes” under the left column, or in the subtitles of Table II.2.

Key for Truckee River footnotes (Table II.2):
a Most restrictive beneficial uses(s). It is assumed that all other beneficial uses will be

protected if standards are attained. The term Aquatic Life refers to the following
beneficial uses, COLD, SPFS, AQUA, SPWN, RARE, and INAL.
b Natural conditions defined for this section of river by historical database where it exists .
c PCU refers to Platinum Cobalt Units.
d PLPT adopted antidegradation values required to maintain existing higher quality,
consistent with RMHQ values for the State of Nevada – Division of Environmental
Protection, for the Wadsworth Gage control point (see February 2003 NAC 445A.189).
e The term A-Avg. denotes the mean of monthly volume weighted averages, unless otherwise
indicated.
f Consistent with WQS Beneficial Use values for the State of Nevada (February 2003 NAC
445A.189).
g Phosphorus criteria apply to dissolved-P only and not total-P.
h To provide for propagation of Cui-ui and early spawning Lahontan cutthroat trout (NovMar), and spring passage of Lahontan cutthroat trout when flows are adequate to induce
spawning runs (Apr-June). Expressed in terms of maximum daily temperature over a 24hour period.
i Temperature desired for the protection of Lahontan cutthroat trout juveniles and Cui-ui
larvae and juveniles. Value for Jul-Oct expressed in terms of average daily temperature
over a 24-hr period.
j For protection of aquatic life in Pyramid Lake.
k See Section III for further details on scientific justification.
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l. USEPA Recreational Water Quality Criteria (RWQC) guidance for Escherichia coli (E.

coli) has been set forth in the 2012 updated Federal Register of November 29th, 2012
(2012-28909) and the technical document EPA-HQ-OW-2011-0466 and associated
documentation. Single Value for E. coli is the equivalent to the Statistical Threshold
Value (STV) in the 2012 RWQC, and shall be interpreted to mean a “do not exceed
value.”
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Table II.3
NUMERIC STANDARDS OF WATER QUALITY
TRUCKEE RIVER (Control Point at Nixon Bridge)
The limits in this table apply from Dead Ox to Pyramid Lake.

PARAMETER

WATER QUALITY
STANDARDS

BENEFICIAL USESa

Footnotes

Alkalinity
(mg l-1 as CaCO3)

Less than 25% change from
natural conditions

Aquatic Life, IRRG, LSWT

b, f

Color
(change in PCU)

Single Value: ≤10 above
natural conditions

Aquatic Life, PCCU, REC-1,
REC-2

b, c, d

Chlorides
(mg l-1)

Single Value: ≤130
A-Avg.: ≤105

Aquatic Life , WSES

d, e

Fecal Bacteria
E. Coli
(No. per cfu/100 ml)

Annual Geometric Mean ≤126
Single Value: ≤410

PCCU, REC-1

f, l

Dissolved Oxygen - water
(mg l-1)

Single Value:
Nov-Jun: ≥6.0
Jul-Oct: ≥5.0

Aquatic Life, WSES

f

pH
(Units)

Single Value: 6.5-9.0
Change in pH: 0.5

Aquatic Life, PCCU, REC-1,
REC-2, WILD

f

Dissolved Reactive Phosphorus
(mg P l-1)

A-Avg.: ≤0.05 0.022

Aquatic Life, PCCU, REC-1,
REC-2

e, g, k

Nitrogen Species
(mg N l-1)

TN A-Avg.: ≤0.75
TN Single Value: ≤1.2
Nitrate Single Value: <2.0
Nitrite Single Value: <0.04
Total ammonia (see Table II.4)

Aquatic Life, PCCU, REC-1,
REC-2, EXAV

k

Suspended Solids
(mg l-1)

A-Avg.: ≤25
Single Value: flow dependent
0-<1000 cfs: ≤50
>1000 cfs: ≤100

Aquatic Life, WSES

d

Sulfate
(mg l-1)

Single Value: ≤106
A-Avg.: ≤85

Aquatic Life , WSES

d

Sodium
(SAR)

Single Value: ≤2.9
A-Avg.: ≤2.4

IRRG, WSES

d
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PARAMETER

WATER QUALITY
STANDARDS

BENEFICIAL USESa

Footnotes

h

Temperature
(•C)

Nov-Mar: ≤13•C
Apr-Jun: ≤14•C
Jul-Oct: Avg: 21•C

Aquatic Life

Change in Temperature

Single Value: ≤2•C

Aquatic Life

f

Total Dissolved Solids
(mg l-1)

A-Avg.: ≤415

FRSH, Aquatic Life, WSES

d, j

Turbidity
(NTU)

Single Value: ≤10

Aquatic Life

f

h
i, k

Note: Look for “footnotes” under the left column, or in the subtitles of Table II.3.

Key for Truckee River footnotes (Table II.3):
a Most restrictive beneficial uses(s). It is assumed that all other beneficial uses will be

protected if standards are attained. The term Aquatic Life refers to the following
beneficial uses, COLD, SPFS, AQUA, SPWN, RARE, and INAL.
b Natural conditions defined for this section of river by historical database where it exists.
c PCU refers to Platinum Cobalt Units.
d PLPT adopted antidegradation values required to maintain existing higher quality,
consistent with RMHQ values for the State of Nevada – Division of Environmental
Protection, for the Pyramid Lake control point (see February 2003 NAC 445A.190).
e The term A-Avg. denotes the mean of monthly volume weighted averages, unless otherwise
indicated.
f Consistent with WQS Beneficial Use values for the State of Nevada (February 2003 NAC
445A.190).
g Phosphorus criteria apply to dissolved-P only and not total-P.
h To provide for propagation of Cui-ui and early spawning Lahontan cutthroat trout (NovMar), and spring passage of Lahontan cutthroat trout when flows are adequate to induce
spawning runs (Apr-June). Expressed in terms of maximum daily temperature.
i Temperature desired for the protection of Lahontan cutthroat trout juveniles and Cui-ui
larvae and juveniles. Value for Jul-Oct expressed in terms of average daily temperature
over a 24-hr period.
j For protection of aquatic life in Pyramid Lake.
k See Section III for further details on scientific justification.
l USEPA Recreational Water Quality Criteria (RWQC) guidance for Escherichia coli (E.
coli) has been set forth in the 2012 updated Federal Register of November 29th, 2012
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(2012-28909) and the technical document EPA-HQ-OW-2011-0466 and associated
documentation. Single Value for E. coli is the equivalent to the Statistical Threshold
Value (STV) in the 2012 RWQC, and shall be interpreted to mean a “do not exceed
value.”
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Table II.4
NUMERIC STANDARDS OF WATER QUALITY
Additional Standards Which Apply to Either
Pyramid Lake or the Truckee River†
[Values expressed as µg/l]

Substance

Aquatic Life a

IRRG

LSWT

Aluminum

87 (CCC)/750 (CMC) b

5,000 c

5,000 c

Ammonia

Refer to footnote d

---

---

Boron

---

750 e

5,000 e

Chlorine

11/19 e

---

---

Cobalt

---

50 c

5,000 c

Cyanide

5.2/22 e

---

---

Fluoride

---

1,000 c

2,000 c

Iron

1,000 e

5,000 c

---

Manganese

---

200 c

---

Molybdenum

19 f

10 c

---

Sulfide-H2S

2 e, g

---

---

Nitrite

40 f

---

---

Vanadium

---

100 c

100 c

Key for Additional Numeric Standards footnotes (Table II.4):
† For each

constituent, lowest concentration which applies to an appropriate beneficial use applies.
a The term Aquatic Life refers to the following beneficial uses, AQUA, COLD, INAL, RARE, SPFS and SPWN.
b For pH between 6.5 and 9.0; USEPA National Ambient Water Quality Criteria.
c National Academy of Sciences – 1972.
d USEPA guidance for ammonia toxicity has been set forth in the 1999 updated Federal Register Vol. 64,
No. 245 and the technical document EPA-822-R-99-014 and associated documentation Ambient Water
Quality Criteria guidance for Ammonia toxicity has been set forth in the 2013 updated Federal Register Vol. 78,
24
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No. 164 and the technical document EPA-822-R-13-001 and associated documentation. Values are expressed
as total ammonia nitrogen (TAN).
Measured pH and temperature at Wadsworth and Nixon will be used to calculate CMC and CCC values for
those locations in the Truckee River. However, since the transition area in the vicinity of the Truckee River
delta is ecologically important to both spawning Cui-ui and LCT, and also to fry migrating downstream to
Pyramid lake, the potential for ammonia toxicity in this critical region will also be assessed by applying the
higher Pyramid Lake pH (9.0-9.5) to the CMC and CCC values calculated from data collected at the Nixon
monitoring site. This will not be done for samples taken at Wadsworth. Un-ionized ammonia is the more toxic
form of ammonia. The proportion of potentially toxic ammonia increases as pH increases. A rise in pH as the
Truckee River (pH 7.75-8.5) enters Pyramid Lake (pH 9.0-9.5) could result in a rapid increase in the fraction of
potentially toxic ammonia in the water column. Should CMC and CCC values for total ammonia be exceeded,
based on these calculations, direct monitoring will be conducted in the Lake in the vicinity of the Truckee River
inflow to determine if standards are being exceeded. Exceedance of CMC or CCC values based on calculations
using Pyramid Lake pH, will not be considered a violation by itself. Rather, it will provide the basis for
sampling in the Lake’s delta region to directly assess potential ammonia toxicity.
The CCC and CMC values also apply to Pyramid Lake. Note that USEPA guidance addresses the calculation
of ammonia toxicity up to a pH of 9.0 for the CMC values. This will be taken as representative of Pyramid
Lake despite the fact that pH in the Lake can reach 9.5. Additional calculations of ammonia toxicity up to pH
10.0 were provided by USEPA for the CCC values.
The PLPT criterion for Ammonia is based directly on this guidance given below:
i) The one-hour average concentration of total ammonia-N (mg/L) will not exceed, more than once every
three years on the average, the CMC (acute criterion) calculated using the following equations.
Where salmonid fish are present:
CMC =

(0.275/(1 + 107.204-pH)) + (39.0/(1 + 10pH-7.204))

ii) The thirty-day average concentration of total ammonia-N (mg/L) will not exceed, more than once every
three years on the average, the CCC (chronic criterion) ) calculated using the following equations.
When fish early life stages are present:
CCC =

__0.0577____ + ____2.487__
1 + 107.688-pH
1 + 10pH-7.688

x MIN (2.85, 1.45 x 100.028 x (25-T))

When fish early life stages are absent:
CCC =

__0.0577____ +
1 + 107.688-pH

___2.487__
1 + 10pH-7.688

x 1.45 x 100.028 x (25-MAX (T,7))

Presence of Early Life Stages: The months of April to July are the critical time period for Cui-ui and LCT
during which “early life” stages can be present in the lower Truckee River to the Pyramid Lake delta.
Higher river flows and turbidity are key factors to when and how Pyramid Lake fish respond during a
spawning event. Cui-ui fry will migrate back to Pyramid Lake by the end of July. LCT fry can stay in the
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river for longer periods of time before returning to the Lake. Other Pyramid Lake fish species, such as
Tahoe suckers (Catostomus tahoensis), Speckled dace (Rhinichthys osculus), and Lahontan redsides
(Richardsonius egregious), spawn in the lower Truckee during the months of May and June.
iii) In addition, the highest four-day average within the 30-day period will not exceed 2.5 times the CCC.
iv) Measured river pH at Wadsworth and Nixon will be used to calculate CMC and CCC values for those
locations in the river. However, since the transition area in the vicinity of the Truckee River delta is
ecologically important to both spawning Cui-ui and LCT, and also to fry migrating downstream to the Lake,
the potential for ammonia toxicity in this critical region will also be assessed by applying the higher
Pyramid Lake pH (9.0-9.5) to the CMC and CCC values calculated from data collected at the Nixon
monitoring site. This will not be done for samples taken at Wadsworth. Un-ionized ammonia is the more
toxic form of ammonia. The proportion of potentially toxic ammonia increases as pH increases. A rise in
pH as the Truckee River (pH 7.75-8.5) enters Pyramid Lake (pH 9.0-9.5) could result in a rapid increase in
the fraction of potentially toxic ammonia in the water column. Should CMC and CCC values for total
ammonia be exceeded, based on these calculations, direct monitoring will be conducted in the Lake in the
vicinity of the Truckee River inflow to determine if standards are being exceeded. Exceedance of CMC or
CCC values based on calculations using Pyramid Lake pH, will not be considered a violation by itself.
Rather, it will provide the basis for sampling in the Lake’s delta region to directly assess potential ammonia
toxicity.
v) The CCC and CMC values also apply to Pyramid Lake. Note that USEPA guidance addresses the
calculation of ammonia toxicity up to a pH of 9.0 for the CMC values. This will be taken as representative
of Pyramid Lake despite the fact that pH in the Lake can reach 9.5. Additional calculations of ammonia
toxicity up to pH 10.0 were provided by USEPA for the CCC values.
Acute Criterion Calculations. The one-hour average concentration of total ammonia nitrogen (mg/L) is
not to exceed, more than once every three years on the average, the CMC (acute criterion magnitude)
calculated using the following equation:
CMC = MIN

0.275
1 + 107.204 - pH
0.7249 x

+
39.0
1 + 10pH - 7.204

,

0.0114
+
1.6181
1 + 107.204 - pH 1 + 10pH - 7.204

x 23.12 x 100.036x(20-T)

The 2013 CMC equation is predicated on the following:
1. The lowest Genus Mean Acute Value (GMAV) in this criterion update is for invertebrate species; thus
the CMC is both pH and temperature dependent, and varies with temperature according to the invertebrate
acute temperature relationship.
2. EPA's recommended acute criterion magnitude is protective where salmonids in the genus Oncorhynchus
are present, which becomes the most sensitive endpoint at lower temperatures. Vertebrate sensitivity to
ammonia is independent of temperature, while invertebrate sensitivity to ammonia decreases as temperature
decreases.
3. Where Oncorhynchus species are absent, EPA retains all tested species in the order Salmoniformes as
tested surrogate species representing untested freshwater fish resident in the U.S. from another order, but
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does not lower the criterion to protect them as commercially and recreationally important species. The
lowest GMAV for a freshwater fish was calculated using mountain whitefish (Prosopium williamsoni).
4. As recommended by EPA when a threatened and/or endangered fish are present, the Tribe may consider
conducting a future study to gather sufficient data to develop a site specific criterion magnitude. The dataset
used to derive the 2013 ammonia criterion magnitudes included some threatened and endangered species,
none of which were the most sensitive of the species tested.
See EPA's 2013 AWQC publication EPA-822-R-13-001 for full guidance on ammonia toxicity.
In summary, at pH 7 and 20°C the CMC is 17 mg TAN/L, as primarily determined by the sensitivity of
invertebrates. As temperature decreases to 15.7°C and below, invertebrates no longer are the most sensitive
taxa, and thus in this range the CMC is 24 mg TAN/L. Where recreationally and/or commercially important
Oncorhynchus species are not present, the CMC is determined according to statement three above. Below
15.7°C, if Oncorhynchus species are not present the criterion continues to increase with decreasing
temperature to 10.2°C and below, where the CMC is 38 mg TAN/L.

30

20

10

CMC at pH 7 (mg TAN/L)

40

2013 CMC - Oncorhynchus present
2013 CMC - Oncorhynchus absent

0
0

5

10

15

20

25

30

Temperature (°C)
2013 Acute Criterion Magnitudes Extrapolated Across a Temperature Gradient at pH 7.

The following tables represent ammonia toxicity at pH 9.0 for acute Criterion Maximum Concentration (CMC) taken
from the "1999 Update of Aquatic Life Ambient Water Quality Criteria for Ammonia - Fresh Water 2013" (EPA822-R-99-014 EPA-822-R-13-00, December 1999 April 2013; pgs 86-88 44-45):
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The following tables represent ammonia toxicity at pH 9.0 taken from the “1999 Update of Ambient Water
Quality Criteria for Ammonia (EPA-822-R-014, December 1999; pages 86-88):

pH Dependent Values of the CMC (Acute Criterion)
CMC, total ammonia nitrogen (in mg N/L)

pH
6.5
6.6
6.7
6.8
6.9
7.0
7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
8.0
8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9
9.0

Salmonids
Present

Salmonids
Absent

32.6
31.3
29.8
28.1
26.2
24.1

48.8
46.8
44.6
42.0
39.1
36.1

22.0
19.7
17.5
15.4
13.3
11.4
9.65
8.11
6.77
5.62
4.64
3.83
3.15
2.59
2.14
1.77
1.47
1.23
1.04
0.885

32.8
29.5
26.2
23.0
19.9
17.0
14.4
12.0
10.1
8.40
6.95
5.72
4.71
3.88
3.20
2.65
2.20
1.84
1.56
1.32
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Chronic Criterion Calculations. The thirty-day rolling average concentration of total ammonia nitrogen (mg/L)
is not to exceed, more than once every three years on the average, the chronic criterion magnitude (CCC)
calculated using the following equation.
CCC = 0.8876 x

0.0278
1 + 107.688-pH

+

1.1994
1 + 10pH - 7.688

x 2.126 x 100.028

x 20 - MAX (T,7)

In addition, the highest four-day average within the 30-day averaging period should not be more than 2.5
times the CCC (i.e., 2.5 x 1.9 mg TAN/L at pH 7 and 20°C or 4.8 mg TAN/L) more than once in three years
on average.
The 2013 CCC equation is predicated on the following:
1. The lowest GMAV in this criteria update is for an invertebrate species; thus, the CCC is both pH and
temperature dependent (based on the invertebrate chronic temperature relationship).
2. The most sensitive freshwater fish to chronic ammonia exposure are early life stages of Lepomis with a
GMAV of 6.92 mg TAN/L. Note: LCT had a GMAV of 12.02, and a Pteronarcys stonefly had a GMAV of
73.74 mg TAN/L in this same study (USEPA, 2013 AWQC for Ammonia, pg 39).
3. All new chronic fish data added to this update of the freshwater Ambient Water Quality Criteria (AWQC)
for ammonia are from early life-stage tests of the species (e.g. LCT - Oncorhynchus clarkii henshawi). Since
the new chronic criterion magnitude lies far below all chronic values for tested species of fish, the 'early life'
stage of fish no longer warrants special consideration.
4. As recommended by EPA when a threatened and/or endangered fish are present, the Tribe may consider
conducting a future study to gather sufficient data to develop a site specific criterion magnitude.
In summary, at pH 7 and 20°C the CCC of 1.9 mg TAN/L is determined by the sensitivity of invertebrates.
As temperature decreases, invertebrate sensitivity to ammonia decreases until the CCC reaches a maximum
of 4.4 mg TAN/L at pH 7 and temperature of 7°C and below.
Note: In the 1999 AWQC document, the temperature extrapolations for the CCC determination described
above were conducted separately for adult fish, fish early life stages, and invertebrates. This was because
fish GMCVs are not affected by temperature, and because the most sensitive fish species was an early life
stage of Lepomis. As a consequence, even though the lowest GMCV at 20°C was for an invertebrate, as
temperature decreases, invertebrates, but not fish, become less sensitive to ammonia, and below 14.6°C, fish
genera become the most sensitive. However, the above scenario is not applicable now because at the new
recommended CCC (1.9 mg TAN/L), invertebrate genera are the most sensitive across the entire
temperature range.
In the chronic dataset for ammonia, the Federally-listed species are represented by three salmonid species in
the genus Oncorhynchus, including sockeye salmon, rainbow trout, and the subspecies Lahontan cutthroat
trout. The GMCV for Oncorhynchus of 12.02 mg TAN/L includes the three Species Mean Chronic Value's
ranging from 6.663 (rainbow trout) to 25.83 mg TAN/L (Lahontan cutthroat trout) (Table 4). The CCC for
ammonia of 1.9 mg TAN/L is expected to be protective of this genus as a whole.
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The following table represents ammonia toxicity for Chronic Criterion Concentration (CCC) taken from the
"Aquatic Life Ambient Water Quality Criteria for Ammonia - Fresh Water 2013" (EPA-822-R-13-001, April
2013; pg49):

Temperature and pH Dependent Values of the CCC (Chronic Criterion)
for Fish Early Life Stages Present, mg N/L
pH

7.0
7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
8.0
8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9
9.0
9.1
9.2
9.3
9.4
9.5
9.6
9.7
9.8
9.9
10.0

Temperature C

0

14

16

18

20

22

24

26

28

30

5.91
5.67
5.39
5.08
4.73
4.36
3.98
3.58
3.18
2.80
2.43
2.10
1.79
1.52
1.29
1.09
0.920
0.778
0.661
0.565
0.486
0.420
0.370
0.330
0.300
0.270
0.248
0.231
0.218
0.207
0.198

5.91
5.67
5.39
5.08
4.73
4.36
3.98
3.58
3.18
2.80
2.43
2.10
1.79
1.52
1.29
1.09
0.920
0.778
0.661
0.565
0.486
0.420
0.370
0.330
0.300
0.270
0.248
0.231
0.218
0.207
0.198

5.37
5.15
4.90
4.61
4.30
3.97
3.61
3.25
2.89
2.54
2.21
1.91
1.63
1.39
1.17
0.990
0.836
0.707
0.601
0.513
0.442
0.380
0.340
0.300
0.270
0.245
0.226
0.210
0.198
0.188
0.180

4.72
4.53
4.31
4.06
3.78
3.49
3.18
2.86
2.54
2.24
1.94
1.68
1.43
1.22
1.03
0.870
0.735
0.622
0.528
0.451
0.389
0.340
0.300
0.260
0.240
0.215
0.198
0.185
0.174
0.165
0.158

4.15
3.98
3.78
3.57
3.32
3.06
2.79
2.51
2.23
1.96
1.71
1.47
1.26
1.07
0.906
0.765
0.646
0.547
0.464
0.397
0.342
0.300
0.260
0.230
0.208
0.189
0.174
0.162
0.153
0.145
32
0.139

3.65
3.50
3.33
3.13
2.92
2.69
2.45
2.21
1.96
1.73
1.50
1.29
1.11
0.941
0.796
0.672
0.568
0.480
0.408
0.349
0.300
0.260
0.230
0.203
0.183
0.166
0.153
0.143
0.134
0.128
0.122

3.21
3.08
2.92
2.76
2.57
2.37
2.16
1.94
1.73
1.52
1.32
1.14
0.973
0.827
0.700
0.591
0.499
0.422
0.359
0.306
0.264
0.230
0.201
0.179
0.161
0.146
0.135
0.125
0.118
0.112
0.107

2.82
2.70
2.57
2.42
2.26
2.08
1.90
1.71
1.52
1.33
1.16
1.00
0.855
0.727
0.615
0.520
0.439
0.371
0.315
0.269
0.232
0.200
0.177
0.157
0.141
0.129
0.118
0.110
0.104
0.099
0.094

2.48
2.38
2.26
2.13
1.98
1.83
1.67
1.50
1.33
1.17
1.02
0.879
0.752
0.639
0.541
0.457
0.386
0.326
0.277
0.237
0.204
0.177
0.156
0.138
0.124
0.113
0.104
0.097
0.091
0.087
0.083

2.18
2.09
1.99
1.87
1.74
1.61
1.47
1.32
1.17
1.03
0.897
0.773
0.661
0.562
0.475
0.401
0.339
0.287
0.244
0.208
0.179
0.156
0.137
0.121
0.109
0.099
0.091
0.085
0.080
0.076
0.073
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Temperature and pH Dependent Values of the CCC (Chronic Criterion)
for Fish Early Life Stages Absent, mg N/L
pH

7.0
7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
8.0
8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9
9.0
9.1
9.2
9.3
9.4
9.5
9.6
9.7
9.8
9.9
10.0

Temperature Cº

0 -7

9.60
9.20
8.75
8.24
7.69
7.09
6.46
5.51
5.17
4.54
3.95
3.41
2.91
2.47
2.09
1.77
1.49
1.26
1.07
0.917
0.790
0.690
0.600
0.540
0.480
0.440
0.400
0.380
0.350
0.336
0.322

8

9

10

11

12

13

14

15*

16*

9.00
8.63
8.20
7.73
7.21
6.64
6.05
5.45
4.84
4.26
3.70
3.19
2.73
2.32
1.96
1.66
1.40
1.18
1.01
0.860
0.740
0.640
0.560
0.500
0.450
0.410
0.380
0.350
0.330
0.315
0.301

8.43
8.09
7.69
7.25
6.76
6.23
5.67
5.11
4.54
3.99
3.47
2.99
2.56
2.18
1.84
1.55
1.31
1.11
0.944
0.806
0.694
0.600
0.530
0.470
0.420
0.380
0.350
0.330
0.310
0.295
0.283

7.91
7.58
7.21
6.79
6.33
5.84
5.32
4.79
4.26
3.74
3.26
2.81
2.40
2.04
1.73
1.46
1.23
1.04
0.885
0.756
0.650
0.570
0.500
0.440
0.400
0.360
0.330
0.310
0.291
0.277
0.265

7.41
7.11
6.76
6.37
5.94
5.48
4.99
4.49
3.99
3.51
3.05
2.63
2.25
1.91
1.62
1.37
1.15
0.976
0.829
0.709
0.610
0.530
0.470
0.410
0.370
0.340
0.310
0.290
0.273
0.259
0.248

6.95
6.67
6.34
5.97
5.57
5.13
4.68
4.21
3.74
3.29
2.86
2.47
2.11
1.79
1.52
1.28
1.08
0.915
0.778
0.664
0.572
0.500
0.440
0.390
0.350
0.320
0.290
0.272
0.256
0.243
0.233

6.52
6.25
5.94
5.60
5.22
4.81
4.38
3.95
3.51
3.09
2.68
2.31
1.98
1.68
1.42
1.20
1.01
0.858
0.729
0.623
0.536
0.470
0.410
0.360
0.330
0.300
0.270
0.255
0.240
0.228
0.218

6.11
5.86
5.57
5.25
4.89
4.51
4.11
3.70
3.29
2.89
2.52
2.17
1.85
1.58
1.33
1.13
0.951
0.805
0.684
0.584
0.503
0.440
0.380
0.340
0.310
0.280
0.257
0.239
0.225
0.214
0.205

5.73
5.49
5.22
4.92
4.59
4.23
3.85
3.47
3.09
2.71
2.36
2.03
1.74
1.48
1.25
1.06
0.892
0.754
0.641
0.548
0.471
0.410
0.360
0.320
0.290
0.260
0.241
0.224
0.211
0.200
0.192

5.37
5.15
4.90
4.61
4.30
3.97
3.61
3.25
2.89
2.51
2.21
1.91
1.63
1.39
1.17
0.990
0.836
0.707
0.601
0.513
0.442
0.380
0.340
0.300
0.270
0.245
0.226
0.210
0.198
0.188
0.180
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* At 15 & 16 Cº (above table), the criterion for fish ELS absent is the same as the criterion for fish ELS present.
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Key for Additional Numeric Standards footnotes (Table II.4):
e USEPA Quality Criteria for Water [Gold Book] – May 1986.
f Consistent with existing State of Nevada water quality standards for the Truckee River at Wadsworth Gage
and Pyramid Lake control points. Contained in NAC 445A.189 and NAC445A.190, respectively.
g For Pyramid Lake, this value does not apply during years when high freshwater discharge to Lake results
in a condition of temporary meromixis. Applies to water above a depth of 10 m off the bottom in Pyramid Lake.
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Table II.5

NUMERIC STANDARDS OF WATER QUALITY
Pyramid Lake Reservation Surface Waters
Toxic Organic Pollutants†
FRESH WATER
AQUATIC LIFE
Criterion Continuous
Concentration
(CCC)
(µg/l)

Substance
Acenaphthene
Acrolein
Acrylontrile
Aldrin
Anthracene
Benzene
Benzidine
Benzo (a) Anthracene
Benzo (a) Pyrene
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
alpha - BHC
beta - BHC
gamma – BHC (Lindane)
Bromoform
Butylbenzyl Phthalate
Carbon Tetrachloride
Chlordane
Chlorobenzene
2-Chloronaphthalene
Chlorodibromomethane
Chloroethyl Ether (BIS-2)
Chloroform
Chloroisopropyl Ether (BIS-2)
2-Chlorophenol
Chrysene
4-4' - DDT
4-4' - DDE
4-4' - DDD
Di-n-butyl Phthalate
Dibenzo (a,h) Anthracene
1,2 - Dichlorobenzene
1,3 - Dichlorobenzene
1,4 - Dichlorobenzene
3,3' - Dichlorobenzidine
Dichlorobromomethane
1,2 - Dichloroethane
1,1 - Dichloroethylene
2,4 - Dichlorophenol
1,2 - Dichloropropane
1,3 - Dichloropropene
Dieldrin
Diethyl Phthalate

Criterion Maximum
Concentration
(CMC)
(µg/l)

-----------------0.0043
--------0.001
--------------0.056
--

---3.0
---------0.95
---2.4
--------1.1
--------------0.24
--
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HUMAN HEALTH
CRITERIA¥

Fish Consumption
(units per liter)
2700 µg
780 µg
0.66 µg
0.00014 µg
110000 µg
71 µg
0.00054 µg
0.049 µg
0.049 µg
0.049 µg
0.049 µg
0.013 µg
0.046 µg
0.063 µg
360 µg
5200 µg
4.4 µg
0.0022 µg
21000 µg
4300 µg
34 µg
1.4 µg
470 µg
-400 µg
0.049 µg
0.00059 µg
0.00059 µg
0.00084 µg
12000 µg
0.049 µg
17000 µg
2600 µg
2600 µg
0.077 µg
46 µg
99 µg
3.2 µg
790 µg
39 µg
1700 µg
0.00014 µg
120000 µg
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Dimethyl Phthalate
2,4 - Dimethylphenol
2,4 - Dinitrotoluene
2,4 - Dinitrophenol
Dioxin (2,3,7,8-TCDD)
1,2 - Diphenylhydrazine
alpha - Endosulfan
beta - Endosulfan
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Ethylbenzene
Ethylhexyl Phthalate (BIS-2)
Fluoranthene
Fluorene
Heptachlor
Heptachlor Epoxide
Hexachloroethane
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Indeno (1,2,3-cd) Pyrene
Isophrone
Methyl Bromide
Methyl Chloride
Methylene Chloride
2 - Methyl - 4,6 - Dinitrophenol
Nitrobenzene
Nitrosodimethylamine N
N- Nitrosodi-n-Propylamine
Nitrosodiphenylamine N
PCB-1242
PCB-1254
PCB-1221
PCB-1232
PCB-1248
PCB-1260
PCB-1016
Pentachlorophenol
Phenol
Pyrene
Tetrachloroethane 1,1,2,2
Tetrachloroethylene
Toluene
1,2 - Trans-Dichloroethylene
Toxphene
1,1,1 - Trichloroethane
1,2,4, - Trichlorobenzene
1,1,2 - Trichloroethane
Trichloroethylene
2,4,6 - Trichlorophenol
Vinyl Chloride

------0.056
0.056
-0.036
-----0.0038
0.0038
--------------0.014
0.014
0.014
0.014
0.014
0.014
0.014
e(1.005(pH)-5.134)
------0.0002
-------

------0.22
0.22
-0.086
-----0.52
0.52
---------------------e(1.005(pH)-4.869)
------0.73
-------

2900000 µg
2300 µg
9.1 µg
14000 µg
0.000014 ng
0.54 µg
240 µg
240 µg
240 µg
0.81 µg
0.81 µg
29000 µg
5.9 µg
370 µg
14000 µg1
0.00021 µg
0.00011 µg
8.9 µg
0.00077 µg
50 µg
17000 µg
0.049 µg
2600 µg
4000 µg
a
1600 µg
765 µg
1900 µg
8.1 µg
1.4 µg
16 µg
0.17 ng
0.17 ng
0.17 ng
0.17 ng
0.17 ng
0.17 ng
0.17 ng
8.2 µg
-11000 µg
11 µg
8.85 µg
200000 µg
140000 µg
0.00075 µg
a
940 µg
42 µg
81 µg
6.5 µg
525 µg

Key for footnotes - Priority Pollutant Organics:
†
¥

Taken from Federal Register Vol. 63, No. 237, Thursday, December 10, 1998.
It is assumed that for both the Truckee River and Pyramid Lake only fish (no water) will be consumed.
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a USEPA not promulgating human health criteria for this contaminant. Should be addressed in NPDES permit

actions using narrative criteria for toxics.
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Table II.6
NUMERIC STANDARDS OF WATER QUALITY
Pyramid Lake Reservation Surface Waters
Toxic Metal Pollutants†

FRESH WATER
AQUATIC LIFE
Criterion Continuous
Concentration
(CCC)
(µg/l)

HUMAN HEALTH
CRITERIA¥

Criterion Maximum
Concentration
(CMC)
(µg/l)

Fish Consumption
(units per liter)

---

---

4300 µg

Arsenic

150

340

--

Beryllium

--

---

a

Cadmium

exp {mc [ln(hardness)]+bc}x(CF)

Antimony

Chromium (VI)

b

exp {ma [ln(hardness)]+ba}x(CF)

11

16

b

-a

Chromium (III)

exp {mc [ln(hardness)]+bc}x(CF) c

exp {ma [ln(hardness)]+ba}x(CF) c

a

Copper

exp {mc [ln(hardness)]+bc}x(CF) c

exp {ma [ln(hardness)]+ba}x(CF) c

--

Lead

exp {mc [ln(hardness)]+bc}x(CF) c

exp {ma [ln(hardness)]+ba}x(CF) c

a

Mercury
Nickel

exp {mc [ln(hardness)]+bc}x(CF) c

Selenium

5e

Silver

--

Thallium

--

Zinc

1.4d

0.77d

exp {mc [ln(hardness)]+bc}x(CF) c

exp {ma [ln(hardness)]+ba}x(CF) c

20f
exp {ma [ln(hardness)]+ba}x(CF) c

-exp {ma [ln(hardness)]+ba}x(CF) c

hardness expressed as mg.l-1 as CaCO3
g
=
grams
mg
=
milligrams
µg
=
micrograms
ng
=
nanograms
µg/l
=
micrograms per liter
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4600 µg
11,000 µg
-6.3 µg
--
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Key for footnotes - Priority Pollutant Metals:
† Based

on recommendations by the USEPA as published in the Federal Register Vol. 63, No 237, Thursday,
December 10, 1998 – National Recommended Water Quality Criteria. Expressed in terms of dissolved
metals unless noted.
¥
It is assumed that for both the Truckee River and Pyramid Lake only fish (no water) will be consumed.
a USEPA is not promulgating human health criteria for this contaminant. Should be addressed in NPDES
permit actions using narrative criteria for toxics.
b

Based on recommendations by the USEPA as published in the Federal Register Vol. 66, No 71, April 12, 2001
– Notice of Availability of 2001 Update: Aquatic Life Criterion Document for Cadmium.
c Values for coefficients m and b as well as for CF above, are provide below in Appendix A. CF refers to
“conversion factor” which expresses dissolved concentrations in terms of total recoverable concentrations.
Taken directly from USEPA guidance contained in reference in footnote † above.
d Derived for data from inorganic Hg (II), but is applied here to total mercury. If a substantial portion of the
mercury in the water column is methylmercury, this criterion will probably be under protective. This
criterion does not account for uptake and bioaccumulation via the food chain.
e
Express as total recoverable metal. Conversion factor of 0.922 can be used to express this in terms of
dissolved metal.
f
No value contained in Federal Register Vol. 63, No. 237, Thursday, December 1998 (page 68357) for CMC.
Used value contained in Federal Register Vol. 57, No. 246, Tuesday, December 22, 1992.
g

0.271 ppm in 17.5 inch index-sized Lahontan cutthroat trout. Based on size vs. muscle mercury relationship.
Consistent with an overall (average) angling diet at the 0.300 ppm National Criterion level. Unless noted
otherwise, all fish mercury values in this document are presented in terms of wet weight concentrations, i.e.
concentrations in fresh fish samples as taken by anglers.
See APPENDIX B for Pyramid Lake Mercury Criterion calculations and scientific justification.

APPENDIX A – Parameters for Calculating Freshwater Dissolved Metals Criteria That Are Hardness-Dependent
Metal

ma

ba

Cadmium

1.0166

Chromium III

0.8190

Copper

0.9422

-1.700

0.8545

Lead

1.273

-1.469

1.273

Nickel

0.8460

2.255

0.8460

Silver

1.72

Zinc

0.8473

-3.924
3.7256

-6.52
0.884

mc

CF-Acute

CF-Chronic

1.136672-[ln(hardness)(0.041838)]

1.101672-[ln(hardness)(0.041838)]

0.316

0.860

-1.702

0.960

0.960

-4.705

1.46203-[ln(hardness)(0.145712)]

1. 46203-[ln(hardness)(0.145712)]

0.0584

0.998

0.997

---

---

0.85

---

0.8473

0.884

0.978

0.986

0.7409
0.8190

bc
-4.719
0.64848
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APPENDIX B – Mercury Criterion Calculations for Pyramid Lake Lahontan Cutthroat Trout
Dr. Darell Slotton (Research Scientist - UC Davis, California)
USEPA has established a fish tissue-based water quality criterion for mercury, recognizing that human exposure
to toxic methylmercury comes almost entirely through consumption of fish. This criterion is directed at
watersheds across the country and the fish that are taken through angling and other means, supplementing storebought seafood. The National Criterion of 0.30 ppm mercury in edible fish tissue is based on these national
averages:
•

The standardized angling-related diet is defined as the consumption rate of angling catch by the 90th
percentile of people, which national censusing found to be 17.5 g/day.

•

The average consumer is estimated to additionally consume 12.5 g/day of commercial fish, which also
contains some methylmercury.

•

0.30 ppm (the Criterion level) = the safe average Hg concentration of angling catch, for people that
additionally consume the national average 12.5 g/day of commercial fish.

The angling-related catch diet is assumed to consist of a mixture of fish of different trophic levels and different
mercury concentrations. The 0.30 ppm Criterion is intended to be the average concentration of the mixed types.
The Criterion calculation includes the mercury concentration of each fish type, multiplied by that type’s
percentage in the overall angling diet. For 4 types of fish (F1, F2, F3, and F4), the basic National Criterion
equation is:
0.30 ppm = (%F1 x F1conc) + (%F2 x F2conc) + (%F3 x F3conc) + (%F4 x F4conc)
This equation can be used to determine the acceptable individual Hg concentrations for each fish type (F1conc,
F2conc, F3conc, and F4conc), averaging to the National Criterion of 0.30 ppm.
Typically, the equation is calculated in terms of multiple fish trophic levels, separating species that feed on
different food types and thus accumulate different levels of mercury. At Pyramid Lake, virtually all of the
fishing take and consumption consists of Lahontan cutthroat trout. A substantial amount of information exists
for different size groups of these trout. Therefore, the Criterion equation can be calculated in relation to the
different size classes of trout, just as the equation is often solved for different species of fish or different trophic
levels.
To solve the equation, it is first necessary to estimate relative catch percentages for each of the fish groups in
the equation. Creel surveys at Pyramid Lake have tracked keeper percentages of trout by size class for the past
10 years (Table 1). The great majority of these fish are from the 16-19” main legal catch window, with a small
percentage taken in the second, upper window of >24”. Many of these largest fish are kept for trophy mounting
rather than consumption. The creel survey keeper percentage data are separated into three one-inch size classes
within the 16-19” main catch window, plus the >24” fish. Average percentages of keepers (Table 2), based on
the ten-year record, are:
16-17”: 27.0%
17-18”: 37.4%
18-19”: 28.9%
>24”: 6.7%
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To account for the fact that many of the >24 inch fish are kept for trophy mounting rather than consumption, the
creel percentages have been adjusted to exclude 25% of the kept fish >24 inches in length from consumption
considerations:
16-17”: 27.5%
17-18”: 38.1%
18-19”: 29.4%
>24”: 5.0%
These catch consumption percentages can be used directly in the criterion calculation.
Knowing the catch percentages for each size class, there are still four unknowns in the equation: F1conc,
F2conc, F3conc, and F4conc. To solve this type of algebra equation, it is necessary to convert the different
unknowns into terms of one single unknown. To do this, estimates are needed of the ratios of typical Hg
concentrations between fish of the different sizes.
Relative mercury concentrations between the identified size classes can be determined from extensive (n=50/yr)
large trout mercury analyses from each of three recent years (2001, 2003, and 2004; Fig. 4). These annual
samplings included fish distributed across the range of potential keeper sizes, defining size:mercury
relationships for each year, typically an exponential function. For each year, the mercury concentration
associated with each of the sizes in question was calculated (Table 3), together with the concentration ratios
between the key size classes (Table 4). Ratios were based on the 17-18” trout size class (specified as 17.5” in
calculations), which is at the center of the main catch window of 16-19”. This mid-range 17.5” index size will
be used as the criterion regulatory target. Average mercury concentration ratios from the three years of data, in
terms of the 17.5” mid-sized trout benchmark, are:
16-17” (16.5”) conc.:
17-18” (17.5”) conc.:
18-19” (18.5”) conc.:
>24” conc.:

0.892 x 17-18” (17.5’) conc.
1.000 x 17-18” (17.5’) conc.
1.121 x 17-18” (17.5’) conc.
2.984 x 17-18” (17.5’) conc.

In the calculations that follow, the criterion equation is solved in terms of the 17-18” trout size class (17.5”).
Concentrations are in ng mercury per gram, or ppb. 300 ng/g (ppb) = 0.30 µg/g (ppm).
Mercury Criterion Calculations for 17.5” Index Size Pyramid Lake Lahontan Cutthroat Trout

300 ppb = (27.5% x 16-17”conc)
+ (38.1% x 17-18”conc)
+ (29.4% x 18-19”conc)
+ ( 5.0% x >24”conc)
300 ppb = (27.5% x (0.892 x 17-18”conc))
+ (38.1%
x 17-18”conc )
+ (29.4% x (1.121 x 17-18”conc))
+ ( 5.0% x (2.984 x 17-18”conc))
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300 ppb =

(0.245 x 17-18”conc)
+ (0.381 x 17-18”conc)
+ (0.330 x 17-18”conc)
+ (0.150 x 17-18”conc)

300 ppb = (0.245 + 0.381 + 0.330 + 0.150) x 17-18”conc
300 ppb = 1.106 x 17-18”conc
300 ppb / 1.106 = 17-18”conc
271 ppb = 17-18”conc (0.27 ppm)

What this means is that a normalized concentration for the index size of 17.5” (the middle of the 16-19” main
catch window) at or below 271 ppb (0.271 ppm) would reflect an overall, average diet that is consistent with the
0.30 ppm National Criterion.
This can be determined by analyzing mercury across a range of trout sizes, as has been done in recent years,
defining a size:mercury relationship, and determining what mercury concentration corresponds to the 17.5”
index size. In 2001, the normalized index size corresponded to 268 ppb (0.268 ppm), essentially at the Criterion
level. In 2003, the index concentration was substantially lower at 150 ppb (0.150 ppm). There was a further
decline in 2004 to 109 ppb (0.109 ppm).

Table 1. Pyramid Lake creel census data for Lahontan cutthroat trout from different size classes, 1996-2005.
Size
Class

96-97

97-98

16-17 in

34.7%

17-18 in

98-99

99-00

00-01

01-02

02-03

03-04

04-05

37.5%

36.4% 36.8%

40.0%

24.2%

12.3%

8.0%

11.3%

36.8%

30.8%

35.0% 33.5%

34.0%

52.0%

46.5%

32.7%

33.1%

18-19 in

22.1%

19.4%

20.0% 17.7%

17.2%

20.8%

37.9%

54.8%

48.7%

>24 in

5.3%

11.3%

7.9% 10.5%

8.0%

2.8%

3.2%

4.5%

6.8%
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Table 2. Reduced mean creel census data, 1996-2005.
Means adjusted to account for estimated 25%
of retained fish >24 inches used for trophy
mounting rather than consumption.
Size
Class

Mean
Percentages

Adjusted
Means

16-17 in
17-18 in
18-19 in
>24 in

27.0%
37.4%
28.9%
6.7%

27.5%
38.1%
29.4%
5.0%

Table 3. Regression equations for fish muscle mercury concentration vs. size (fork length)
in 2001, 2003, and 2004. Equation-calculated normalized mercury concentrations for 16.5 inch, 17.5
inch, and 18.5 inch sizes (midpoints of the 3 inch-classes within the main 16-19 inch legal catch
window. For the >24 inch upper size window, mercury concentrations in all annual individuals above
24 inches were averaged. Regressions based on n = 50 individual analyses per year. Concentrations
in ng Hg per gram = ppb (= ppm/1000)

Year

Regression equation

16.5 in

17.5 in 18.5 in

>24 in*

2001

58.614 x exp(0.0868 x length)

245

268

292

561

2003

13.092 x exp(0.1395 x length)

131

150

173

546

2004

15.188 x exp(0.1125 x length)

97

109

122

351

Table 4. Mercury concentration proportions in relation to the 17.5 inch index size.

Year

16.5 in

2001

0.914

1.000

1.090

2.093

2003

0.873

1.000

1.153

3.640

2004

0.890

1.000

1.119

3.220

0.892

1.000

Mean ratios
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17.5 in 18.5 in

1.121

>24 in*

2.984
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Figure II.2

Pyramid Lake Lahontan cutthroat trout size vs. muscle mercury, 2001-2004.
Including best fit trend curves for each year and trend-normalized mercury
concentration for 17.5 inch index size. n = 50 individual analyses per year.
Main legal catch window = 16-19 inches. Secondary catch window = >24 inches.
Concentrations in ng Hg per g = ppb (= ppm/1000)
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IMPLEMENTATION
Acting under authority delegated by the Pyramid Lake Paiute Tribal Council, the Tribal
Interdisciplinary Team (TIDT) shall implement the PLPT’s Water Quality Standards, including the
antidegradation policy, by establishing and maintaining controls on the discharge of pollutants into
surface waters. The PLPT will also work in close cooperation with local, state and federal agencies
towards the goal of controlling regional discharges including nonpoint source pollution. Habitat
restoration, especially along the lower Truckee River, will be an important component of the
implementation efforts. Particularly, the Tribal Natural Resource Departments represented on the TIDT
shall do the following:
Monitoring and Assessment
1. Monitor water quality to assess the effectiveness of pollution controls and to determine whether
WQS are being attained. While emphasis will continue to be placed on chemical based monitoring,
additional biological indicators of water quality and ecosystem health may be developed.
2. Review adequacy of existing data base and obtain additional data when required. The PLPT will
promote an active program to: better define the scientific understanding upon which the WQS are based;
obtain information as to the impacts of point and nonpoint source discharges on receiving waters; and
assist in implementation of water quality controls and habitat restoration projects.
3. The PLPT will continue to liaison with local, state and federal monitoring and research activities.
The PLPT will likewise liaison with relevant agencies and authorities on any such future regional
monitoring and research activity which is consistent with PLPT WQCP goals and objectives.
Permitting
4. The PLPT has received TAS Program Authority for CWA 401 Certification, and will work with
USEPA staff with the permitting approval process for point source discharges to receiving waters within
the exterior boundaries of the PLIR, as appropriate. CWA 401 certification shall be exercised consistent
with the PLPT WQCP and/ or Water Quality Ordinance to ensure that federally licensed and permitted
activities do not result in exceedances of WQS.
5. Assess the probable impact of discharges on receiving waters in light of designated uses and numeric
and narrative standards. All permits issued or reissued shall be conditioned in such a manner as to
authorize only activities that will not cause violations of Tribal WQS. Permits may be subject to
modification whenever the permitted activity appears to violate WQS. Factors such as frequency and
magnitude of excursions along with seasonal, climatic, or process variations affecting an identified
water quality violation will be considered in potential permit modification actions.
6. Work with USEPA to develop water quality based effluent limitations and comments on technologybased discharge limitations, as appropriate, for inclusion in any federal permit issued to a discharger
pursuant to Section 402 of the Clean Water Act (33 U.S.C. Section 1342).
7. Require that these water quality based discharge limitations be included in any such permit as a
condition for Tribal certification pursuant to Section 402 of the Clean Water Act (33 U.S.C. Section
1342).
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8. Coordinate with upstream jurisdictions to ensure that permits issued by these jurisdictions comply
with, or support attainment of, the PLPT’s WQS.
9. Advise prospective dischargers of discharge requirements.
10. Develop and pursue inspection and enforcement programs to ensure that dischargers comply with
requirements of the PLPT’s Water Quality Standards and any requirements promulgated thereunder, and
in order to support the enforcement of federal permits by the USEPA.
11. A schedule to bring a source or nonpoint source into compliance with an existing or revised water
quality standard may be established in a National Pollution Discharge Elimination System permit.
Nonpoint Source Controls
12. Encourage voluntary implementation of Tribal Nonpoint Sources Assessment and Management
Plan (October 1994 December 2014 with Pyramid Lake Paiute Tribal Council Resolution PL 76-14) to
control nonpoint sources of pollutants to achieve compliance with the PLPT's Water Quality Standards.
13. Specific recommendations for best management practices in that plan include, but are not limited to;
prioritizing nonpoint source control projects, submittal of implementation projects under Section 319 of
the Clean Water Act (33 U.S.C. Section 1342), reduction of grazing pressures along the Truckee River,
restoration of Truckee River riparian habitat, demonstration projects for water efficient irrigation. Best
management practices established in permits, orders, rules or directives shall be reviewed and modified,
as appropriate, to achieve compliance with water quality criteria.
14. Work with local, state and federal agencies, and private concerns to address and develop solutions
to reduce adverse impacts of regional agricultural activities on the Truckee River.
15. Work with local, state, and federal agencies, and private concerns, as appropriate, to coordinate
nonpoint source control activities.
16. Investigate the benefits of "pollution trading" as a mechanism to decrease mass loading
from regional nonpoint source and point source discharges.
Wastewater
17. Upgrade domestic wastewater treatment, as necessary, to protect and maintain beneficial uses and
existing water quality.
Education
18. Encourage PLPT Environment, Pyramid Lake Fisheries, and Water Resource Department staff to
obtain training in the areas of watershed management, water quality monitoring/protection, WQS,
riparian restoration, and other appropriate topics.
19. Nonpoint source implementation will include an educational outreach to Tribal members and
landowners concerning how human activities affect quality of receiving waterbodies.
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Regional Planning
20. Participate with local, state, and federal agencies, and private concerns in regional water quality and
riparian habitat restoration projects.
21. Participate with local, state, and federal agencies, and private concerns, in discussions on regional
water supply planning.
22. Water quality on Tribal lands could be affected by transportation accidents. The PLPT has
completed an emergency response plan, with actions to be taken should such an accidental spill entering
the Truckee River. A memorandum of understanding between the PLPT and Washoe County will
cover manpower and other regional resources needed to respond and take care of any accidental spills.
Enforcement
23. These WQS shall be enforced through all methods available to the PLPT including, but not limited
to: issuance of permits by the USEPA; participation by the PLPT in the USEPA permitting process;
including conditions in leases of Tribal lands, rights of way across Tribal lands and other legal
documents authorizing the use of Tribal lands or interests in Tribal lands; regulatory orders; court
actions; review and approval of plans and specifications; evaluation of compliance with best
management practices and all reasonable methods of prevention, control, and treatment of wastes prior
to discharge; and coordination with Tribal and non-Tribal departments and regulatory agencies.
Enforcement is further described in chapter 3 of the PLPT’s Water Quality Ordinance.
Short-Term Modifications
24. The criteria established in these standards may be modified for a specific water body on a shortterm basis in order to respond to emergencies, to accommodate essential activities, or to otherwise
protect public health and welfare, even though such activities may result in a temporary reduction of
water quality conditions below those criteria established by this regulation. If considered appropriate,
and on the basis of adequate scientific documentation, river WQS may be temporarily exceeded to
accommodate increased flow in the Truckee River. The time period for any authorized temporary
reduction of water quality shall be designated by the TIDT to have a specific end date or by setting a
period ending trigger based on appropriate criteria associated with the condition or circumstance being
responded to.
25. No degradation of water quality or aquatic habitat will be allowed if it causes long-term harm to the
environment, human health, or cultural resources, or adversely impacts a threatened or endangered
species.
26. Requests for short-term modifications shall be made to the Pyramid Lake Paiute Tribal Council.
Such requests shall be made at least thirty days prior to the start of the activity impacting water quality,
unless the modification is in response to an emergency requiring immediate action in which case
notification shall be provided within twenty-four hours of the response decision.
Seasonal Variations
27. It is recognized that natural conditions in both Pyramid Lake and the Truckee River may, on
occasion, be outside the limits established by the WQS. The PLPT’s WQCP acknowledge that
standards will not necessarily be considered violated when natural conditions cause criteria to be outside
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the established limits (these may be the result of natural physical, chemical and/or biological
conditions). Exceedances of WQS will be considered on a case-by-case basis to determine, to the extent
possible, the relative contribution of natural conditions and anthropogenic pollutant loading.
Furthermore, it is also understood that the magnitude of water flow in the lower Truckee River and
water elevation in Pyramid Lake are inexorably linked to water quality and protection of beneficial uses.
If, using a combination of evaluation tools, including but not limited to, water quality models, focused
research, monitoring data, and scientific discretion, it is concluded that an overall benefit(s) to the Lake
or river can be achieved by increased flow, the PLPT can make accommodations for a temporary
condition in which existing water quality may be lowered, i.e. transient relaxation of antidegradation.
Likewise, a similar approach may be applied for any specific water quality criteria.
28. It is recognized that natural seasonal variations of nitrogen can occur within Pyramid Lake
following Nodularia blooms. In the case of the numerous beneficial uses for Pyramid Lake that focus
on fisheries and aquatic ecology, it is recognized in principle, nitrogen loading to the Lake could be a net
benefit by improving available food resources. The PLPT will not consider an increase in the Lake’s
nitrogen content as a violation of antidegradation policy if natural blooms of Nodularia are responsible
for the increase. However, the PLPT will consider requests to increase nitrogen loading in light of the
balance between improved trophic resources for fish and the potential for oxygen depletion. Requests
will be considered on a case-by-case basis.
Exceedances
29. When numeric WQS are found to be exceeded, an investigation will be undertaken to determine the
potential for fully protecting the beneficial uses. Initially, this investigation will consist of a trend
analysis. Stressor identification analyses using bioassessment, stable isotope and other information may
also be used. Results from these analyses will be used to determine additional actions.
Review
30. In accordance with section 303 (c) of the Clean Water Act (as amended) public hearings will be
held at least once each three year period for the purpose of reviewing applicable WQS and/or adopting
new standards. Reviews may be held more frequently if necessary.
31. All numeric standards can be subject to modification if new scientific data and understanding of
ecosystem processes or human health criteria for a given constituent becomes available. This does not
preclude reevaluating or examining rationale or methods applied to existing data used to set
antidegradation or beneficial use standards. Any modification of an antidegradation or beneficial use
standards that may be viewed as a “relaxation” is acceptable if the justification and rationale supporting
the standard adjustment is satisfactorily demonstrated to and accepted by the standards setting authority
as meeting their approval conditions and process requirements. USEPA approval of any standards
change is required before the change becomes effective (40 CFR 131.21).
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MONITORING
Physical, chemical and biological monitoring of Pyramid Lake and the Truckee River is important in
the implementation of these WQS. The data collected will be used to: (1) assess water quality
conditions in both Pyramid Lake and the Truckee River; (2) determine whether WQS are being
achieved; (3) provide a basis for evaluating watershed management strategies; and (4) improve the
overall understanding processes which control water quality conditions in both water bodies. The PLPT
has conducted an extensive water quality and biological monitoring program on Pyramid Lake through
efforts of the Pyramid Lake Fisheries. Water sampling will continue as defined below. At the same
time, there is a large, regional effort to monitor the lower Truckee River led by the State of Nevada and
the Truckee Meadows Water Reclamation Facility (Cities of Reno and Sparks) with contributions by the
PLPT, University of Nevada – Reno, US Fish & Wildlife Service and the US Geological Survey. The
PLPT will conduct monitoring activities on the Truckee River as outlined below and discussed in further
detail in the PLPT's Nonpoint Source Assessment and Management Plan (October 1994 December 2014
with Pyramid Lake Paiute Tribal Council Resolution PL 76-14). All monitoring will be re-assessed as
part of the triennial review of WQS.
Lake
Water quality monitoring for Pyramid Lake consists of monthly sampling at the deep, index station
(WP96) as well as quarterly synoptic sampling at station WP93 in the shallower south basin, and annual
sampling during the spring phytoplankton bloom of five stations along the north-south transect as
suggested in Figure II.2. Quarterly synoptic samplings will be conducted during winter mixing
(February), the spring phytoplankton bloom (April-May), summer (August), and in the fall (November);
the exact timing may vary from year-to-year. At WP96, quarterly sampling will include: profiles of
temperature (T), dissolved oxygen (DO), pH, and electrical conductivity (as a surrogate for TDS); a
profile of light intensity, and secchi depth. Water samples will be collected from discrete depths for
nutrient and chlorophyll analyses, respectively. Chlorophyll sampling will be conducted in the photic
zone down to the depth of one-percent light penetration, while nutrient sampling will be done to the
bottom. Nutrient analyses will include ammonium, nitrate (+nitrite), total Kjeldahl-N, dissolved
reactive-P and total-P. The established sampling methodologies, analytical techniques and quality
assurance program established by the Pyramid Lake Fisheries will continue to be used.
River
Several agencies have on-going water quality programs established in Truckee River such as
monthly sampling at Nixon and Wadsworth for nutrients, ph, TDS, total alkalinity, total suspended
solids, specific conductivity, ionic composition, and turbidity. The Truckee Meadows Water
Reclamation Facility (TMWRF) collects monthly samples at Nixon and Wadsworth for water quality
composition as part of their operating agreement. In addition, TMWRF collects continuous YSI Sonde
data near Marble Bluff Dam and Wadsworth bridge during lower flows (April – November). TMWRF
also conducts quarterly macro-invertebrate sampling within the Dead Ox reach of the PLIR. The US
Geological Survey provides flow data at the Nixon (upstream of Numana Dam) and Wadsworth gage
stations. These efforts provide adequate data for the regional monitoring effort. The Wadsworth and
Nixon stations will be used as control points for WQS monitoring.
The PLPT is the responsible agency for the surface water quality monitoring on the Truckee River
within the exterior boundaries of the Reservation. All sampling activities and protocols are outlined in
the EPA-approved Quality Assurance Project Plan for Water Quality Monitoring of Surface Waters
Within the Pyramid Lake Indian Reservation, Nevada with EPA QA Office Document Control Number:
WATR0878QV1.
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The PLPT will initiate additional monitoring to document the aquatic biological and riparian habitat
health on the river. The PLPT will continue to conduct annual surveys of benthic invertebrate species
composition and biodiversity. Additionally, an annual survey of riparian cottonwood growth and general
vegetation along the river's riparian corridor will be conducted to facilitate future management decisions
regarding additional research and planning needs.
As part of the triennial review or earlier if conditions warrant, water samples may be analyzed for
priority pollutant organic compounds and metals collected from Pyramid Lake and the Truckee River (at
Nixon). At the same time, representative fish samples from these two water bodies may also be
analyzed for priority pollutants. Toxicity testing will be conducted as needed based on results from
water quality monitoring. However, the PLPT may require toxicity testing in association with the
issuance of new waste discharge permits.
The PLPT will approve all analytical methodologies used for monitoring samples in consultation
with local, state and federal agencies. It is the intent of the PLPT to only accept methods which provide
an appropriate limit of detection for water quality parameters.

Station 96
Deep Basin
(sampled monthly)

Station 93
Shallow Basin
(sampled quarterly)
Truckee River
inflow

Figure II.3.

Pyramid Lake monthly (Sta. 96) and synoptic (Sta. 93) sampling stations.
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DEFINITION OF TERMS
AEROBIC: Describes life or processes that require the presence of molecular oxygen.
ALGAE: Small aquatic plants which occur as single cells, colonies, or filaments.
ALKALINE: Water bodies with pH higher than 7.
AMBIENT: Concentration of a nutrient or temperature in the bulk water mass.
ANAEROBIC: Describes processes that occur in the absence of molecular oxygen.
ANNUAL AVERAGE (A-AVG.): Annual mean of monthly, flow or volume weighted averages.
ANOXIA: A condition of no oxygen in the water. Often occurs near the bottom of fertile stratified lakes in
the summer and under ice in late winter.
ANTIDEGRADATION: Portion of water quality standards which sets minimum requirements to maintain
and protect existing uses and water quality. Protects water quality if existing conditions are higher than
standards to protect beneficial use(s).
AQUATIC SPECIES: Plant and animals which live at least part of their life cycle in water.
ARSENIC: Priority pollutant metal which is a carcinogen to humans and toxic to aquatic life. Certain
water bodies in the Reno, NV vicinity can have naturally elevated backgrounds because of regional
geology.
BACKGROUND CONDITIONS: Biological, chemical and physical conditions of a water body, outside
the area of influence of the point source, nonpoint source, or instream activity under consideration.
BENEFICIAL USE: Designated use of a water body. Examples include commercial, social, recreation,
ecological, etc. Part of water quality standards.
BENTHOS: Macroscopic (seen without aid of a microscope) organisms living in and on the bottom
sediments of lakes and streams. Originally, the term meant the lake bottom, but it is now applied almost
uniformly to the animals associated with the substrate.
BEST MANAGEMENT PRACTICES (BMP): Physical, structural and/or managerial practices approved
by a State or Tribe that, when used singularly or in combination, prevent or reduce pollution.
BIOACCUMULATION: Process by which a compound is taken up by and accumulates in an aquatic
organism, both from water and through food.
BIOASSAY: Experiments where the growth of organisms is used to evaluate what nutrient is limiting
plant growth.
BIOCONCENTRATION FACTOR: Numeric value to describe bioaccumulation. Used in calculation
toxicity risk assessment.
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BIOLOGIC CRITERIA: Numerical values or narrative expressions that describe the biological integrity
of biologic communities inhabiting waters of a given designated aquatic life use. Biological criteria serve
as an index of aquatic community health.
BIOMASS: The weight of biological matter. Standing crop is the amount of biomass (e.g., fish or algae) in
a body of water at a given time. Often measured in terms of grams per square meter of surface.
BIOSTIMULATORY SUBSTANCE: In the context of bioassay experiments, an increase in
phytoplankton biomass due to the addition of a limiting nutrient that is higher than any increase observed
when no nutrients are added.
BIOTA: All plant and animal species occurring in a specified area.
BLOOM: When phytoplankton biomass becomes large in response to favorable growth conditions. For
example, a peak in phytoplankton biomass is observed during the spring in many aquatic systems when
there is an ample supply of nutrients and light.
CARCINOGEN: Any substance that produces or tends to produce cancer in humans.
CHLOROPHYLL: A green pigment in algae and other green plants that is essential for the conversion of
sunlight, carbon dioxide, and water to sugar. Sugar is then converted to starch, proteins, fats, and other
organic molecules.
CLEAN WATER ACT: Federal legislation passed in 1972 and amended in 1987 which was established to
restore and maintain the chemical, physical and biological integrity of the Nation's waters. Where
attainable, the goal is to achieve a swimmable/ fishable use in surface waters.
COLORIMETRIC METHOD: A method where the intensity of color development is used to measure the
concentration of a parameter of interest.
COMPOSITE SAMPLE: When water collected at several depths, locations or at various times during a
sampling period are combined to yield a single, representative sample.
CONCENTRATION: Amount of a substance, such as nitrate, in a given volume of water. Common units
of concentration are µg.L-1 or mg.L- 1.
CONDUCTIVITY: Indirect measurement of the ionic content of water.
measurable surrogate for total dissolved solids.

Often serves as an easily

CONTROL POINT: Specific location in a water body where measurements are made to determine if
water quality standards are being achieved.
CRITERIA: Description of water quality levels which will support a particular beneficial use. May be
narrative or numeric. Numeric criteria can be site-specific or may be taken from water quality criteria
published by the USEPA.
CRITERIA CONTINUOUS CONCENTRATION (CCC): The CCC is an estimate of the highest
concentration of a material in surface water to which to which an aquatic community can be exposed
indefinitely without resulting in an unacceptable effect. The CCC is equal to the lowest of the Final
Chronic Value, the Final Plant Value, and the Final Residue Value as defined and discussed in the USEPA
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Guidelines for Deriving Numerical National Water Quality Criteria for the Protection of Aquatic
Organisms and Their Uses (1985). In addition, the highest four-day average within the 30-day period
should not exceed 2.5 times the CCC. An acceptable exceedance frequency would be once every three
years.
CRITERIA MAXIMUM CONCENTRATION (CMC): The CMC is an estimate of the highest
concentration of a material in surface water to which to which an aquatic community can be exposed
briefly without resulting in an unacceptable effect. The CMC is equal to one-half of the Final Acute Value
as defined and discussed in the USEPA Guidelines for Deriving Numerical National Water Quality
Criteria for the Protection of Aquatic Organisms and Their Uses (1985). An averaging period of 1 hour
has been established for the CCC. An acceptable exceedance frequency would be once every three years.
CUI-UI (Chasmistes cujus): Important species of fish in Pyramid Lake of cultural importance. Listed in
1967 as a Federally Endangered Species. Utilizes the Truckee River for spawning.
DEFICIENCY: When algal biomass lacks some of an essential nutrient compared with normal growth
conditions.
DELTA: The accumulation of sediments at the mouth of a river.
DEPTH AVERAGE: Statistical approach to characterize the mean concentration of a water quality
constituent in a portion or the entire water column.
DIMICTIC: Lake that mixes twice each year. Usually spring and fall.
DISSOLVED INORGANIC NITROGEN: Includes nitrate, nitrite and ammonium. Forms of nitrogen
most readily used by algae for growth.
DRP: Abbreviation for dissolved reactive phosphorus.
ECOLOGICAL STUDY: The investigation of an ecosystem designed to identify the animals and plants
present and how they interact.
ECOSYSTEM: A system of interrelated organisms and their physical-chemical environment. In this
report, the ecosystem is defined to include the lake and its watershed.
EFFLUENT: Liquid wastes from sewage treatment, septic systems, or industrial sources that are released
to a surface water.
ENDEMIC: Species that are only found in a specific location such as a group of lakes in one region.
EPILIMNION: Uppermost, warmest, well-mixed layer of a lake during summertime thermal stratification.
The epilimnion extends from the surface to the thermocline.
EUTROPHIC: From Greek for "well-nourished," describes a lake of high photosynthetic activity and low
transparency.
EUTROPHICATION: The process of physical, chemical, and biological changes associated with nutrient,
organic matter, and silt enrichment and sedimentation of a lake or reservoir. If the process is accelerated
by man-made influences, it is termed cultural eutrophication.
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EXTERNAL NUTRIENT SOURCES: Nutrients entering the lake from the outside through river inflow,
atmospheric deposition, eolian transport, etc.
EXISTING USE: All uses actually attained in a water body on or after November 28, 1975, whether or
not they are explicitly stated in the water quality standards or presently existing.
FECAL COLIFORM: Portion of the coliform bacteria group which is present in the intestinal tracts and
feces of warm-blooded animals.
FLOW WEIGHTED: Statistical approach used to calculate mean concentration of a water quality
constituent based on the relative proportion of flow. Concentrations measured during periods of high flow
have more weight in the calculation of a final average concentration.
FOOD WEB: Pattern of production and consumption of organic matter in an ecosystem. Green plants are
an ultimate source of energy for all food chains.
GEOMETRIC MEAN: Either the nth root of a product of n factors, or the antilogarithm of the arithmetic
mean of the logarithms of the individual sample values.
GROWTH POTENTIAL: The potential or ability of a phytoplankton population to increase total biomass
if the factor controlling growth is removed. For example, the ability of phytoplankton to growth if nitrogen
is added.
HARDNESS: Measure of the calcium and magnesium ions present in water. For many of the priority
pollutant metals hardness acts to partially mitigate the toxic effect of these constituents.
HYDROLOGIC CYCLE: The circular flow or cycling of water from the atmosphere to the earth
(precipitation) and back to the atmosphere (evaporation and plant transpiration). Runoff, surface water,
groundwater, and water infiltrated in soils are all part of the hydrologic cycle.
HYPOLIMNION: Lower, cooler layer of a lake during summertime thermal stratification.
INDIGENOUS AQUATIC LIFE: Aquatic life which resides in a particular water body.
INTERNAL NUTRIENT SOURCES: Nutrients released within the lake as opposed to those entering the
Lake from the outside.
ISOTHERMAL: The same temperature throughout; e.g. overturn.
LAHONTAN CUTTHROAT TROUT: (Oncorhynchus clarki henshawi). Important cold-water sport fish.
Downlisted in 1975 as a Federally Threatened Species. Populations are maintained in Pyramid Lake by an
active hatchery program managed by the Pyramid Lake Fisheries with assistance from the USFWS.
LIMIT OF DETECTION: The minimum concentration of a nutrient that can be measured with the
technique being used.
LIMNOLOGY: Scientific study of fresh water, especially the history, geology, biology, physics, and
chemistry of lakes. Also termed freshwater ecology.
MEROMIXIS: Condition when lakes do not mix from top to bottom.
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MESOTROPHIC: Describes a lake of intermediate photosynthetic production; See oligotrophic and
eutrophic.
METALIMNION: Layer of rapid temperature and density change in a thermally stratified lake. Resistance
to mixing is high in the region.
MONOMICTIC: Lakes that mix completely once during each year. Usually, during the winter.
MIXING ZONE: As used in Pyramid Lake a mixing zone refers to that portion of the Lake, influenced by
tributary inflow, where total dissolved solids (TDS) is less than 80% of that measured at mid- lake
(Station 96) using electrical conductivity as an indicator.
mg.L-1: An expression of concentration, milligrams per liter (equivalent to parts per million).
N: Abbreviation for nitrogen.
NARRATIVE STANDARDS: Can serve as the basis for limiting toxicity where a specific toxic pollutant
can be identified as causing the toxicity when no numeric criterion in the standards is in place. The
narrative standard can also be used to limit whole effluent toxicity where it is not known which chemical
or chemicals are causing the toxicity
NITROGEN DEMAND: The amount of nitrogen required by phytoplankton for growth.
NITROGEN FIXATION: Use of atmospheric nitrogen gas (N2) by plants to fulfill nitrogen requirements
for growth. Most plants use nitrate-N and ammonium-N for growth.
NH4-N: Abbreviation for nitrogen in the form of ammonium.
NO3-N: Abbreviation for nitrogen in the form of nitrate.
NODULARIA: Blue-green algae genus that fixes atmospheric nitrogen. Common in late summer to early
fall in Pyramid Lake.
NONPOINT SOURCE: A source of pollution from diffuse sources rather than a distinct point of origin.
One example is agricultural irrigation of croplands.
NUMERIC STANDARDS: Specific quantities for water quality constituents, which if achieved will
protect the beneficial uses of a water body.
NUTRIENT: An element or chemical essential to life, including carbon, oxygen, nitrogen, phosphorus,
and others.
NUTRIENT BUDGET: A comparison of all sources and losses of a nutrient to a water body.
NUTRIENT CYCLING: The flow of nutrients from one component of an ecosystem to another, as when
macrophytes die and release nutrients that become available to algae (organic to inorganic phase and
return).
NUTRIENT LOADING: Amount of a nutrient that enters a lake over a given period of time.
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OLIGOTROPHIC: "Poorly nourished," from the Greek. Describes a lake of low plant productivity and
high transparency.
ORGANIC MATTER: Molecules manufactured by plants and animals and containing linked carbon atoms
and elements such as hydrogen, oxygen, nitrogen, sulfur, and phosphorus.
OVERTURN: The mixing, top to bottom, of lake water caused by the formation of denser water at the
surface due to cooling or warming and wind-derived energy. Can occur in fall, winter, and spring
depending on the seasonal temperature range of the lake.
P: Abbreviation for phosphorus.
PERIPHYTON: Small plants that grow on the surface of rocks, sediment, or larger plants.
PERMIT: A legally binding document issued by a Tribe, State or Federal permits agency to the owner or
manager of a point source discharge. The permit document contains a schedule of compliance requiring
the permit holder to achieve a specified standard or limitation by a specified date, which is usually the date
that the permit becomes effective. Permit documents also specify monitoring and reporting requirements
to be conducted by the applicant.
pH: A measure of the concentration of hydrogen ions of a substance, which ranges from very acid (pH = 1)
to very alkaline (pH = 14). pH 7 is neutral and most lake waters range between 6 and 9. pH values less
than 6 are considered acidic and most life forms can not survive at pH of 4.0 or lower.
PHOTIC ZONE: The lighted region of a lake where photosynthesis takes place. Extends down to a depth
where plant growth (based on the amount of light available) and respiration are balanced.
PHYTOPLANKTON: Microscopic algae and microbes that float freely in open water of lakes and oceans.
PLANKTON: Planktonic algae float freely in the open water. Filamentous algae form long threads and are
often seen as mats on the surface in shallow areas of the lake.
PLATINUM COBALT UNITS: Defines level of color in water.
POLLUTION: Contamination, or other alteration of physical, chemical or biological properties, of any
waters, including but not limited to change in temperature, taste, odor, turbidity or color of the water, or
such discharge of any liquid, gaseous, solid, radioactive, or other substance into any waters as will or is
likely to create a nuisance or impair any beneficial use of such waters.
"POLLUTION TRADING": Novel approach taken to achieve an overall lower level of pollution loading
to a water body. A discharger may be allowed to introduce pollutants into a water body if they act to abate
other sources. For example, if agreed to by all parties, a wastewater plant may be allowed additional
hookups if they can, through mitigation, reduce discharges from other point or nonpoint sources.
PRIMARY PRODUCTIVITY: The rate at which algae and macrophytes fix or convert light, water, and
carbon dioxide to sugar in plant cells. Commonly measured as milligrams of carbon per square meter per
hour.
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PRIORITY POLLUTANT METALS: Metals associated with human and aquatic life toxicity. Include
such compounds as arsenic, chromium, copper, mercury, zinc, etc. Numeric criteria for these metals come
from USEPA.
PRIORITY POLLUTANT ORGANICS: Organic compounds associated with human and aquatic life
toxicity. Include such compounds as pesticides, TCE, benzene, phenol, PCB's, etc. Numeric criteria for
these metals come from USEPA.
PYRAMID LAKE FISHERIES: An organization formed by the PLPT in 1974 responsible for managing
fishery operations, the Pyramid Lake water quality program, fish recovery efforts, and improving fish
habitat within the exterior boundaries of the Pyramid Lake Indian reservation.
RADIONUCLIDES: Radioactive substance.
RESERVATION: Defined as the legal boundary of Tribal property. Protection of water quality and
aquatic life in the water bodies, or portions of water bodies, contained on the Reservation is the
responsibility of the PLPT.
RIPARIAN: Refers to plant and animal communities which occur along river and stream channels.
Important for bank stability and provide shade which helps reduce water temperature.
RISK LEVEL: For carcinogenic compounds probability that exposure will result in cancer during a
lifetime. The USEPA recommends a range of 10-5 to 10-7 be used to establish water quality criteria. For
example, with a risk level of 10-6 an individual would have a 1 in 1,000,000 chance of developing cancer if
exposed to the concentration expressed in the standard.
SEDIMENT: Bottom material in a lake that has been deposited after the formation of a Lake basin. It
originates from remains of aquatic organisms, chemical precipitation of dissolved minerals, and erosion of
surrounding lands.
SITE-SPECIFIC: Refers to a particular water body. Typically applied to situations where criteria have
been developed for a specific water body.
SPATIAL VARIABILITY: Variations in parameters around the lake (e.g. across and along the lake).
STANDING CROP: Another term for biomass.
STRATIFICATION: Layering of water caused by differences in water density. Thermal stratification is
typical of most deep Lakes during summer. Chemical stratification can also occur.
SURFACE WATERS OF THE PLPT: All water bodies within the exterior boundaries of the Tribal
Reservation.
TERMINAL LAKE: A lake with no outlet to facilitate flushing; e.g. Pyramid Lake. All materials which
enter the Lake basin either stay in solution or settle to the bottom sediments.
THREATENED OR ENDANGERED SPECIES: Plant and animal species protected under the Federal
Endangered Species Act
TERTIARY TREATMENT: Level of effluent treatment at municipal waste facilities where nitrogen,
phosphorus, or both are removed before wastewater is discharged into surface waters.
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THERMAL STRATIFICATION: Lake stratification caused by temperature-created differences in water
density.
THERMOCLINE: A horizontal plane across a Lake at the depth of the most rapid vertical change in
temperature and density in a stratified lake. See metalimnion.
TOXICITY: Refers to acute or chronic toxicity.
TOXIC POLLUTANT: Pollutants, or combinations of pollutants, including disease-causing agents, which
after discharge and upon exposure, ingestion, inhalation or assimilation into any organism, either directly
from the environment or indirectly by ingestion through food chains, will, on the basis of information
available to the USEPA, cause death, disease, behavioral abnormalities, cancer, genetic mutations,
physiological and/or reproductive malfunctions, or physical deformations, in such organisms or their
offspring.
TRIBE: Pyramid Lake Paiute Tribe
TRIBAL COUNCIL: Elected governing body of the Pyramid Lake Paiute Tribe.
TRIBAL INTERDISCIPLINARY TEAM (TIDT): Tribal Interdisciplinary Team composed of the Tribal
Chairman, Tribal Vice-Chairman; and Directors, Managers and Specialists within the Environmental,
Pyramid Lake Fisheries, and Water Resource departments of the PLPT, whose mission is to work with
Tribal Council to manage air, land, and water related activities within the exterior boundaries of the
Pyramid Lake Paiute Indian Reservation.
TRIBAL NATURAL RESOURCE DEPARTMENTS: The Environmental, Pyramid Lake Fisheries, or
the Water Resource Departments of the PLPT.
TROPHIC STATE: The degree of eutrophication of a lake. Transparency, chlorophyll-a levels,
phosphorus concentrations, amount of macrophytes, and quantity of dissolved oxygen in the hypolimnion
can be used to assess state; e.g. oligotrophic.
TRP: Abbreviation for total reactive phosphorus.
µg.L-1: Micrograms per liter; one thousand times less than mg.L-1.
USEPA: US Environmental Protection Agency
WATER COLUMN: Water in the lake between the interface with the atmosphere at the surface and the
interface with the sediment layer at the bottom. Idea derives from vertical series of measurements (oxygen,
temperature, phosphorus) used to characterize lakewater.
WATER QUALITY STANDARD: A water quality standard is a regulation or law which consists of the
beneficial use, water quality criteria which are necessary to protect the use(s), and an antidegradation
policy. A water quality standard establishes water quality goals for a specific waterbody and is the basis
for establishing water quality based treatment control and strategies beyond the technology based levels of
treatment required in the CWA (Sections 301 (b) and 306).
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WATERSHED: A drainage area or basin in which all land and water areas drain or flow toward a central
collector such as a stream, river, or lake at a lower elevation.
ZOOPLANKTON: Microscopic animals which float freely in lake water, graze on detritus particles,
bacteria, and algae, and may be consumed by fish.

Note - many of these definitions are taken from Lake and Reservoir Restoration Guidance Manual
prepared by the North American Lake Management Society (L. Moore and K. Thornton, eds.) for the
Office of Research and Development Environmental Research Laboratory, Corvallis, Oregon and the
Office of Water Criteria & Standards Division Nonpoint Sources Branch of U.S. EPA, Washington, D.C.,
1988, and the Tribal Water Quality Standards Template, A cooperative project between the Coordinated
Tribal Water Quality Program and the USEPA - Region 10, Final Draft, December 1994.
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SECTION III
SCIENTIFIC JUSTIFICATION FOR SITE-SPECIFIC
WATER QUALITY CRITERIA

TEMPERATURE
Water temperature is an important factor affecting the suitability of lakes and rivers as habitat for
fish. Typically, fish species are adapted to successfully compete and reproduce within a range of water
temperatures, with either reduced growth or death resulting from a stressful temperature regime. A
stressful temperature regime can also affect fish in physiological and/or behavioral ways that limit a
waterbody's ability to function as a beneficial environment for that fish. For Pyramid Lake, Lahontan
Cutthroat Trout (LCT) and Cui-ui are both coldwater species requiring that water temperature remain
below a threshold value for the fish to survive and successfully spawn. The temperature of Pyramid
Lake is not a constraint to the survival of either species due to ample cold waters in the deeper portions
of the lake throughout the year (Lebo et al. 1992a,b). The summer thermocline in Pyramid Lake
typically establishes itself in the vicinity of 20-30 m in depth. Water temperatures below that depth are
always adequate for fish survival. This was an important consideration in setting the dissolved oxygen
(≥6.0 mg/L) control point in the Lake at 70 m. If oxygen above 70 m is sufficient for survival, this gives
fish the zone between 20-30 m and 70 m as refuge against higher surface temperatures.
However, warming of Truckee River waters during the spawning season for both species and the
juvenile stage for LCT (Dickerson and Vineyard 1999) can be a serious threat to the restoration of a
naturally self-sustaining fishery for those two species. It also is an important factor in the listing of the
Cui-ui as endangered and LCT as threatened at the current time (USFWS 1992). An inadequate
temperature regime in the lower Truckee River during spring and summer is sufficient by itself to
interfere with the successful natural spawning of LCT and Cui-ui regardless of other water quality
factors (USFWS 1993).
The temperature requirements for the Pyramid Lake fishery for spawning of LCT and Cui-ui in the
Truckee River and rearing of juvenile LCT through the summer have been defined through previous
studies of the system. Through extensive work by the U.S. Fish and Wildlife Service (USFWS) and
others, the temperature requirements for the spawning of Cui-ui and LCT have been well-defined.
Indeed, present water management strategies (in years with adequate flow) are directed toward
maintaining water temperatures in the lower river below 13° C during November-March and 14° C
during April-June to allow for the spawning of Cui-ui and LCT. Monitoring of the Pyramid Lake
spawning run indicates that adult LCT begin to enter the Truckee River as early as November and may
remain in the river as late as June. The recent identification of larval and juvenile LCT in the Truckee
River downstream of Derby Dam confirms that LCT are successfully reproducing in this reach.
Dunham (1999) identified a weekly maximum temperature of 12.8oC for the protection of LCT during
spawning, egg incubation, and fry emergence.
There are two direct studies which address the issue of juvenile LCT and summer water temperature
in the lower Truckee River. These must be taken as the best scientific information currently available.
This first is by Vigg and Koch (1980) who reported that a constant water temperature of between 21.8°
C and 23.0° C (mean of 22.3-22.6° C depending on strain of fish) is lethal to juvenile LCT. That study
is based on a temperature toxicity study conducted at the Desert Research Institute during the late 1970s
where 63-70 millimeter juvenile LCT, assayed in Truckee River water, were exposed to increasing
temperatures over a period of several weeks. The authors reported sub-lethal effects (e.g. stress
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symptoms, feeding inhibition, and loss of equilibrium) occurred at temperatures approximately 1° C
lower than lethal temperatures.
A more recent study done at the University of Nevada-Reno (Dickerson and Vineyard 1999)
concluded that while "there was no significant mortality observed at treatment temperatures of 24°C and
below", "chronic stress experiments suggest that the upper limit for growth and survival in LCT
[juveniles] is between 22°C and 23°C when food availability is high". These authors provide further
data to indicate LCT may be tolerant to temperatures above the chronic stress values provided the
remaining temperatures during a diel period (24 hours) are lower. They state that fish tolerances to
higher temperatures are not increased, but rather, fish will remain inactive and resume activity once
temperatures decline. Even though these 'fluctuating temperature' experiments hold out the possibility
that LCT can tolerate temperatures greater than the 22-23°C values reported in this study, provided they
are part of a normal daily fluctuation which brings temperatures down during the less warm periods of
the day, Dickerson and Vineyard (1999) point out that their conclusions are based on the assumption
that sufficient food is present in the natural environment. They state that the food ration used during the
experiment was very high relative to field conditions, and the amount of food available to fish in the
"wild" should be considered in future temperature tolerance studies.
The recommended temperature standards for the Truckee River are designed to protect the
propagation of the Pyramid Lake fishery by providing an adequate temperature regime for spawning and
juvenile rearing. Identical to the State of Nevada, the temperature standards for river waters during
November through March and April through June are ≤13° C and ≤14° C, respectively. The standard set
by the State of Nevada during July through October of each year is ≤25° C, although they recognize a
lower water temperature is needed to support juvenile LCT in the Truckee River (Footnote "f" in their
water quality standard). This condition was also recognized by the USFWS in their 1993 Biological
Opinion (File No. 1-5-93-F-30) to the USEPA. The PLPT recommends that temperature standard for
the portion of the Truckee River on the Reservation during July through October be set at ≤21° C
implemented as a daily average. In the Truckee River, daily fluctuations in water temperature can be as
large as five degrees centigrade over a 24-hour period (P. Wagner, former Pyramid Lake Fisheries
Director pers. comm.). The implementation of a summer water temperature standard for the river as a
daily average takes into account that sufficient food is present for the fish, and they have access to "cold
water" refugium during part of the diel period.

62

6-03-15: NNWPC Agenda Item 5 Attachment

TOTAL DISSOLVED SOLIDS
The total dissolved solids (TDS) concentration in aquatic systems is an important factor determining
species composition and biodiversity. In systems where TDS concentrations are low, freshwater species
will dominate the biological assemblage while saline species will be found when TDS is high. At
moderate levels of TDS, such as in Pyramid Lake, species which are both tolerant and intolerant of high
TDS concentrations occur. This mixture of biological organisms makes slightly saline lakes like
Pyramid both unique and susceptible to changes in the TDS concentration. An increase in the TDS
concentration above natural levels may be toxic to some of the more sensitive organisms present,
leading to a change in biological diversity. Thus, an increase in the TDS concentration in Pyramid Lake
may alter the ecological community by eliminating salt intolerant species.
Pyramid Lake TDS
The total dissolved solids (TDS) water quality standard proposed for Pyramid Lake of 5,900 mg.L-1
is based on concerns for biotoxicity. The beneficial uses for Pyramid Lake include a sport fishery,
protection of threatened and endangered species, preservation of indigenous aquatic life, and
preservation of unique ecological communities. An increase in the TDS concentration of the Lake may
threaten all of these uses by eliminating prey species for LCT and Cui-ui and affecting the survival of
Cui-ui larvae. The recommended TDS standard for the Lake is designed to protect the integrity of the
biological assemblage in the Lake by protecting the most sensitive species from toxic levels of TDS.
The impact of increasing TDS concentration in Pyramid Lake was evaluated by a series of toxicity
experiments conducted by Lockheed Ocean Sciences Laboratory (1982) and D.L. Galat (e.g. Galat and
Robinson 1983). Those experiments evaluated the effects of a range of TDS concentrations on the algal,
zooplankton, benthic invertebrate, and fish species found in Pyramid Lake. TDS concentrations tested
ranged from nearly fresh water in some cases up to 4.5 times the current TDS of the Lake at the time of
the testing (5,839 mg.L-1). The results of the studies indicated that an increase in TDS concentration in
Pyramid Lake above the present value at that time would likely affect the survival of several organisms
in the Lake including Cui-ui. In the experiments, the survival of the stage of Cui-ui larvae entering
Pyramid Lake after spawning of adults in the Truckee River showed a large decrease between values of
5839 and 8500 mg.L-1 indicating that a further increase in the TDS concentration of the Lake above
5839 mg.L-1 could affect the recovery of the Cui-ui population. Small increases in TDS also adversely
affected the survival of two zooplankton species and two species of benthic invertebrates. Since the
zooplankton and benthic invertebrate populations in the Lake are a major food source for the Cui-ui and
other high organisms, their elimination could also affect the survival of Cui-ui and other fish species in
the Lake. Certainly, even a small increase in the TDS concentration of Pyramid Lake could cause shifts
in the biological assemblage in the Lake changing the ecological community.
The recommended TDS standard for Pyramid Lake of <5900 mg.L-1 is intended to protect the
aquatic life of the system by maintaining its biological integrity and is consistent with the Cui-ui
recovery plan developed by the U.S. Fish and Wildlife Service (USFWS 1992). At that level, the
biological integrity of the Lake should be maintained by promoting the recovery of the Cui-ui
population to a self-sustaining level and preserving the diversity of the zooplankton and benthic
invertebrate populations. Those conditions should allow for the perpetuation of the unique ecological
community that has developed in the Lake. Because TDS concentration in the Lake has approached the
proposed standard value, water management in the Truckee River watershed should focus on providing
as much high quality water (e.g., low TDS) as possible to the Lake.
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Truckee River TDS
The recommended total dissolved solids (TDS) standards for the Truckee River are identical with
those adopted by the State of Nevada under the category of “RMHQ”, consistent with the PLPT’s
proposed Antidegradation policy.
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NITROGEN
Nitrogen concentration in aquatic ecosystem is an important factor affecting algal production.
Although it is generally assumed that algal production in lakes is controlled by the availability of
phosphorus, research in arid and mountainous regions of the western United States has shown that
nitrogen can be of equal or greater importance is some systems (e.g. Thornton and Rast 1989; Elser et al.
1990). This pattern of nitrogen control in the arid west has been shown by Reuter et al. (1991) to include
lakes in northern Nevada, especially Pyramid Lake. The extensive eutrophication study conducted at
Pyramid Lake during 1989-1992, which served as a basis for developing these WQS, provides
overwhelming evidence for nitrogen control of algal growth in the Lake (e.g. Reuter et al. 1993; Lebo et
al. 1994). Throughout our study, the nitrogen fractions available to algae were consistently low,
indicating a strong potential for nitrogen limitation of algal growth. This general conclusion of nitrogen
limitation was supported by nitrogen deficiency of algal cells, stimulation of algal growth by nitrogen
addition, and the presence of algal species in the Lake which are able to utilize atmospheric N2 gas to
support growth. Annual productivity in the Lake was also directly related to the supply of dissolved
inorganic nitrogen (DIN) to the surface waters of Pyramid Lake during the six years when adequate data
was available (Figure III.1).
Pyramid Lake DIN
The dissolved inorganic nitrogen (DIN, or nitrate plus nitrite, and ammonium) standard
recommended for Pyramid Lake is designed to both promote and protect the fishery. One of the primary
beneficial uses for Pyramid Lake is as a coldwater sport fishery upon which the PLPT depends for part
of its economic base. A coldwater fishery in a lake environment has two basic requirements: an adequate
food supply to promote growth and a well-oxygenated habitat. The dissolved inorganic nitrogen
standard for Pyramid Lake is designed to meet both needs. Algal growth and biomass production in
aquatic systems provides food for animals such as zooplankton, benthic invertebrates, and fish. When
nutrients are in short supply, the algal production is low thereby limiting food availability to all higher
levels in the food chain. In contrast, excessive nutrients in aquatic systems stimulate large algal blooms
which contribute to the depletion of dissolved oxygen (DO) in bottom waters as the algal cells settle to
the bottom and are decomposed by bacteria. This depletion of DO in highly productive systems (i.e.
eutrophic) limits available coldwater habitat for fish during summer stratified periods by making bottom
waters unsuitable for the fish and potentially lethal. The recommended DIN standard for the Lake is
intended to balance these two competing needs of the coldwater fishery .
Our approach for promoting and protecting the fishery of Pyramid Lake through a single DIN
standard deviates from typical WQS where total nitrogen (TN) is used to approximate available nitrogen
for algal growth. It also deviates from individual standards for the different fractions which comprise
DIN. Algae can utilize both nitrate and ammonium to support growth and the single DIN standard for
Pyramid Lake takes that ability into account. Contrasting the availability of DIN to algae, TN includes
several forms of nitrogen that are not available to algae for growth (over periods of days to years). We
have chosen to regulate the growth stimulatory compounds directly, in this case DIN, rather than the
total nitrogen pool, although a TN standard is also recommended for the Lake (see below). Separate
standards are recommended for components of the DIN pool which are potentially toxic to aquatic life at
concentrations similar to the total DIN standard. These are nitrite and unionized ammonia.
An empirically based eutrophication model was developed for Pyramid Lake to facilitate the
determination of an appropriate level of DIN in the Lake (Lebo et al. 1994a). The model was based on
mathematically defined relationships between different variables defined from available data for the
Lake. In addition to the strong empirical relationship between DIN input to surface waters and algal
production (see Figure III.1), a relationship between annual algal production and depletion of bottom
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water oxygen was also determined. These two relationships were linked together to provide a modeling
tool to predict the maximum total DIN input to surface waters that will maintain well-oxygenated
coldwater habitat for the fish population of the Lake. The maximum input of DIN to surface waters to
support algal production was then partitioned between river loading, N2 fixation during Nodularia
spumigena blooms, and internal mixing processes which depend on the total Lake DIN concentration.
This model was used to predict DIN loading needed to maintain dissolved oxygen at a control depth of
70 m at or above the standard of 6.0 mg/l. This resulted in a whole-Lake average concentration of
approximately 95 µg DIN/l as measured at overturn. This value is support by measured ambient
concentrations in the Lake during the 1970's when algal production was higher but when DO was
adequate.

Figure III. 1 Comparison of annual algal production in Pyramid Lake and total available dissolved
inorganic nitrogen (DIN) in the surface waters of the Lake. The numbers on the plot indicate the
year from which the data point was derived. Units for the axes are grams carbon per square meter
per year for algal production and metric tons of nitrogen for available DIN. Chapter 15 of the final
report series summarizes how these numbers were determined (Lebo, M.E., J.E. Reuter, and C.R.
Goldman. 1994a, Vol. IV).
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Pyramid Lake TN
The recommended total nitrogen (TN) standard for Pyramid Lake is designed to protect the Lake
against excessive eutrophication and the corresponding water quality degradation which typically
accompanies large algal blooms. In Pyramid Lake, TN is a poor predictor of available nitrogen to
support algal growth due to high concentrations of dissolved organic nitrogen (DON) in the Lake; DON
typically accounts for >85% of TN in the Lake and often contributes 90-95% of the total. Although the
DON fraction in Lakes is poorly characterized, it is generally unavailable to algae until it is mineralized
by bacteria to inorganic nutrients (i.e. DIN). A portion of the nitrogen bound in DON is a source of DIN
to the Lake over longer time periods (months to years) through mineralization by bacteria, the PLPT
recommends the TN concentration in the Lake does not increase to more than 1,000 µg/l (1 mg/l
expressed as nitrogen). The TN standard is higher than typical concentrations of 600-800 µg/l that have
been reported for Pyramid Lake (Galat and Verdin 1988; Lebo et al. 1992) and is designed to protect
against the eutrophication of the Lake in the future.
Truckee River Nitrogen
The recommended nitrogen standards for the Truckee River are identical to those adopted by the
State of Nevada to protect beneficial uses in the river. Water quality in the lower Truckee River has
been severely impacted by high nutrient loading upstream of the Reservation. The excessive nutrient
loading contributes to the development of a large biomass of attached algae in the river and a
corresponding depletion of nighttime dissolved oxygen (DO) concentrations. Low DO levels in the river
make it unsuitable habitat for coldwater fish species, especially when flow is inadequate. There has
been effort over the past ten years to model DO violations in the river based on nitrogen loading and
algal growth and biological oxygen demand. The PLPT does not consider this work adequate enough at
this time to justify change from the existing State of Nevada values.
Un-ionized ammonia is more toxic than ionized ammonia as pH increases. This condition could
develop where the Truckee River (pH 7.0-8.5) discharges to the Pyramid Lake delta (pH 9.0-9.5), which
could potentially affect aquatic life. The delta provides habitat for Cui-ui and LCT spawners, and also
fry migrating to the Lake. Therefore, Pyramid Lake pH will be used to calculate the un-ionized ammonia
component of total ammonia in Truckee River water samples.
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PHOSPHORUS
The concentration of phosphorus in aquatic systems has received both intense investigation and
regulation over the past three decades due to its importance in stimulating algal growth. This interest in
phosphorus is based on extensive scientific studies that have been conducted primarily in northern,
temperate areas of North America and Europe. In those regions, scientists have shown there is often a
direct relationship between algal biomass and the total concentration of phosphorus. A general
relationship between algal biomass and phosphorus is expected since plants require a relatively large
amount of phosphorus for growth. The problem with high algal biomass in aquatic systems is that it can
contribute to the depletion of dissolved oxygen in bottom waters which is harmful to fish and other
animals. This enhanced algal growth in lakes and rivers due to nutrient additions (primarily phosphorus
and nitrogen) is called eutrophication and is generally undesirable in healthy systems. The regulatory
interest in phosphorus and the corresponding movement to reduce phosphorus inputs to aquatic systems
is based on its role in eutrophication.
Phosphorus control of algal growth, although often assumed, is not universally true. In semi-arid and
mountainous regions in the western United States, the availability of nitrogen may be of equal or greater
importance in limiting algal growth (e.g. Thornton and Rast 1989; Reuter et al. 1991). Indeed, Elser et
al. (1990) recently surveyed published studies on the importance of nitrogen and phosphorus as factors
stimulating algal growth in laboratory assays. The authors concluded that nitrogen as a limiting factor
may have a more important role than previously recognized. Further, investigations of nutrient cycling
in streams in the western United States suggests that phosphorus may be supplied to the water through
geochemical release from sediments and suspended particles (e.g. Grimm and Fisher 1986).
For Pyramid Lake, the scientific evidence from both prior studies and this project overwhelmingly
supports nitrogen control of algal growth (see above). Pyramid Lake is consistently low in the nitrogen
fractions needed by algae compared with much higher phosphate concentrations (e.g. Reuter et al. 1993;
Lebo et al. 1994). This suggests a strong potential for nitrogen limitation of algal growth at all times.
Further, algal cells showed a deficiency in nitrogen, particularly during the summer period when surface
waters are isolated from deeper portions of the Lake due to the seasonal warming of surface waters. The
algal population of the Lake was also shown to be stimulated by the addition of dissolved nitrogen in
laboratory assays. Finally, we found that the rate of annual algal production in Pyramid Lake was
directly related to the amount of dissolved inorganic nitrogen (DIN, nitrate and ammonium) available to
algae in the surface waters of the Lake. Our conclusion from the eutrophication study was that nitrogen
is the primary factor controlling algal growth, and thus, phosphorus is only of secondary importance due
to naturally high concentrations in Lake waters.
The secondary importance of phosphorus in controlling algal growth indicates regulation of
phosphorus inputs to Pyramid Lake is of minimal importance to water quality. This finding contrasts the
conventional wisdom about lakes but is consistent with other aquatic systems in arid regions of the
western United States. It is noteworthy that Pyramid Lake does experience large blooms of the bluegreen alga Nodularia spumigena. Because blue-green algae can utilize atmospheric N2 gas as a nitrogen
source for growth, phosphorus may be an important factor for the growth of N. spumigena. Fortunately,
it appears that the annual bloom size for N. spumigena is strongly affected by regional weather patterns
(Lebo et al. 1994; C.L. Rhodes unpubl. data). This suggests that the current phosphorus concentration in
Pyramid Lake is not a primary factor affecting the development of blooms of N. spumigena, but the
concentration should not increase substantially or it may be a factor in the future. The recommended
phosphorus standards for the Lake are designed to protect against the accumulation of phosphorus in
Pyramid Lake as a protective measure against sustained or enhanced blue-green algal blooms. The
PLPT recommends the concentrations of phosphate (e.g. DRP) and total phosphorus in Pyramid Lake do
not increase by more than 15% over current values observed in the Lake.
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Algal growth in the Truckee River, similar to Pyramid Lake, is also probably limited by the
availability of nitrogen. In an extensive computer modeling study of the Truckee River conducted by
Jim Brock and associates (Brock et al. 1992), limiting the total loading of nitrogen and not phosphorus
to the river from both point sources and other diffuse (nonpoint) sources was essential to maintain
adequate dissolved oxygen concentrations for the fish population. The problem with high algal densities
in the river is that algal respiration during nighttime depletes dissolved oxygen below values necessary
for the fish population of the river. Thus, it appears that the phosphorus concentration in the river is also
of secondary importance. It is important to note that the contribution of blue-green algae species to the
total algal population in the Truckee River is unknown. To protect against the proliferation of blue-green
algae in the river, the phosphorus concentration should not substantially increase.
The phosphorus standard recommended for the lower Truckee River on the Reservation is based on
its secondary importance in regulating algal growth. The USEPA typically regulates phosphorus in
aquatic systems as a total concentration, which assumes both particle-bound and dissolved forms of
phosphorus are equally available to plants. However, the dissolved inorganic form of phosphorus (or
phosphate) is the primary form of the nutrient used by algae to meet growth needs. To take into account
the form of phosphorus used by algae, the PLPT recommends a phosphorus standard in the form of
phosphate or dissolved reactive phosphorus, which should not exceed 50 µg/l or 0.05 mg/l as an annual
average. An advantage of a phosphate standard rather than one for total phosphorus is that it regulates
the availability of phosphorus to the algae, which is the intention of the standard. It also has the
advantage that an increase in suspended sediment in the river (high particle-bound phosphorus
concentration) will not cause a violation in the phosphorus standard simply due to increased turbidity
(for which there is a different standard). The annual average phosphate concentration should be
calculated as the mean of 12 monthly flow weighted average values.
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TOXICS
Under Section 304 (a) of the Clean Water Act, the USEPA publishes water quality criteria which
consist of scientifically determined concentrations for specific chemicals in water which should not be
exceeded if aquatic life and human health are to be protected. These USEPA issued criteria are based on
the latest scientific information available. Scientific understanding of toxics is an evolving discipline. If
new scientific data becomes available to support a change in the numeric criteria adopted in the PLPT’s
water quality standards, which are more protective of human health and biological resources, these
criteria can be changed. If adopted by States or Tribes as part of their WQS, the USEPA will support
the use of these criteria as being adequate to meet related beneficial uses. For the PLPT’s Water Quality
Standards we use the recommended concentrations for toxic organic and metal pollutants as presented in
the Federal Register Vol. 63, No. 237, Thursday, December 10, 1998. The exception is the human
health criteria for mercury which is discussed in further detail below. All footnotes which appear in
association with the specific compounds taken from the USEPA criteria in the document above also
apply.
The concentrations presented in these criteria represent levels in water which should not be
exceeded. A risk level of 10-6 is assumed for carcinogens unless otherwise noted and defines the
probability that exposure will result in cancer during a lifetime. At a risk level of 10-6 an individual
would have a 1 in 1,000,000 chance of developing cancer if exposed to the concentration higher than
that expressed in the standard. For protection of freshwater aquatic life, criteria concentrations are given
in terms of acute (Criterion Maximum Concentration -- 1-hr average) and chronic (Criterion Continuous
Concentration -- 96-hr average) toxicity, with an acceptable exceedance frequency of once every three
years. For human health, criteria concentrations are given in terms of conditions where organisms from
the water body of concern are consumed and when both organisms and water are consumed. For the
PLPT’s Water Quality Standards it is assumed that for Pyramid Lake and other tribal waters, organisms
(fish) and not water are ingested. For toxic organic pollutants, values not presented in the numeric
standards in Tables II.5 and II.6 is missing because the USEPA has not recommended a concentration
for that particular compound.
For certain toxic metal pollutants, toxicity to aquatic life is in part mitigated by the hardness of the
water (hardness defined as a measure of the calcium and magnesium salts present in water). For those
metals the USEPA has derived an equation to determine the criterion concentration based on hardness
(for hardness less than or equal to 400mg/L). Priority pollutant metals criteria concentrations for almost
all metals are expressed in terms of allowable dissolved metal following the USEPA guidance as it
appears in the Federal register (Vol. 63, No. 237, Thursday, December 10, 1998). Again, all footnotes
apply regarding the use of these recommended equations.
Arsenic is a carcinogenic, priority pollutant metal. The PLPT has adopted the USEPA recommended
criteria of 150 µg.L-1 and 340 µg.L-1 for freshwater aquatic life (CCC and CMC, respectively).
However, background levels of arsenic can be elevated in certain regional water bodies in this region
due to natural geologic conditions. For example, in Steamboat Creek (an important tributary to the
Truckee River near Reno, NV), arsenic concentrations immediately downstream of Steamboat Hot
Springs were as high as 1,400 µg.L-1 with an annual average of approximately 650 µg.L-1 (Reuter and
Goldman 1993). At the confluence of the Truckee River, the annual arsenic level in Steamboat Creek
was still greater than 100 µg.L-1. Ambient concentrations in Truckee River water were measured in
August, 1993 at a series of six stations between Interstate-80 and Marble Bluff Dam. This sampling was
part of a larger effort supported by the Nevada Division of Environmental Protection to determine
concentrations of toxic pollutants in both the river and Lake (done in cooperation with the PLPT, the
University of California Limnological Research Group, and USEPA - EMSL, Las Vegas). Truckee
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River concentrations ranged from 7.9 to 10.7 µg.L-1. Arsenic concentrations in Pyramid Lake were even
higher at 107 and 118 µg.L-1 for samples taken at two independent stations. Given that the Lake has no
outfall and accumulates solutes, these higher concentrations are not unexpected.
Arsenic in both the river and Lake come from regional, non-anthropogenic sources, and control of
these levels is not necessarily feasible. Since there is insufficient data to fully know the seasonal and
interannual variation in the elevated background concentrations of arsenic in Pyramid Lake and the
Truckee River, specific human health criteria for the consumption of fish and water or fish alone are not
considered practical at this time.
Mercury, and specifically mercury bioaccumulation in fish, has become one of the single most
critical water pollution issues throughout much of the US and internationally. The primary source of this
mercury problem, for the majority of the world, is atmospheric in nature, with accelerated loading
during the past century of trace amounts of atmospheric mercury derived from generalized, global
industrial sources. However, in California and Nevada, the mercury problem is greatly exacerbated by
the historic legacy of mining. Extensive use of mercury in gold and silver mining on both slopes of the
Sierra Nevada have resulted in wide-ranging, bulk mercury contamination that dominates mercury
loading and bioaccumulation to this day in affected drainages (Slotton, Ayers 2004).
Recent exploratory studies have revealed alarmingly high levels of mercury bioaccumulation in a
tributary to the Truckee, Steamboat Creek (Slotton, Ayers 2003). The possibility was raised that
elevated mercury loading and bioaccumulation may be an issue for the fisheries of downstream Pyramid
Lake. In response, an assessment study of mercury and mercury bioaccumulation in Pyramid Lake and
the lower Truckee River was conducted by Dr. Darell Slotton and Shaun Ayers (UC Davis
Environmental Mercury Laboratory) in cooperation with the PLPT and the USEPA.
The initial study found mercury at some levels of concern in lake fish, particularly the larger LCT.
Muscle mercury was found above the USEPA criterion level of 0.30 ppm in 56% of adult trout sampled
and in 100% of the trout over 18 inches in length. Concentrations ranged to 0.74 ppm, exceeding the
World Health Organization consumption guideline of 0.50 ppm in 16% of samples. The initial
assessment study also characterized mercury in the other primary fish species of Pyramid Lake and in
small fish and aquatic insect bioindicator species in the lower Truckee River. Sampling of the inflowing
river, lake bottom sediments, and lake geothermal waters indicated that the elevated mercury in the
system was not primarily derived from sources within Tribal land, but was instead apparently mainly
derived from the upstream Truckee River (above the PLIR).
The PLPT has adopted the fresh water aquatic CMC and CCC concentrations as suggested by the
USEPA (1998), and the human health criteria of mercury for fish consumption based on the results of
the UC Davis study on Pyramid Lake fish (see Table II.6).
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Ammonia
Justification
Under Section 304(a) of the Clean Water Act, the U.S. Environmental Protection Agency (USEPA) from time
to time will update and revise the Ambient Water Quality Criteria (AWQC). This update reflects the latest
scientific knowledge in regard to the water quality criteria for Ammonia, and the Pyramid Lake Paiute Tribe
feels this information is appropriate to adopt as the numeric water quality standard for Pyramid Lake and the
Truckee River.
Please see the updated version below, with changes marked in red in Table II.4
Page 22, 2008 Pyramid Lake Paiute Tribe Water Quality Control Plan
Table II.4
NUMERIC STANDARDS OF WATER QUALITY
Additional Standards Which Apply to Either
Pyramid Lake or the Truckee River†
[Values expressed as µg/l]

2

Substance

Aquatic Life a

IRRG

LSWT

Aluminum

87 (CCC)/750 (CMC) b

5,000 c

5,000 c

Ammonia

Refer to footnote d

---

---

Boron

---

750 e

5,000 e

Chlorine

11/19 e

---

---

Cobalt

---

50 c

5,000 c

Cyanide

5.2/22 e

---

---

Fluoride

---

1,000 c

2,000 c

Iron

1,000 e

5,000 c

---

Manganese

---

200 c

---

Molybdenum

19 f

10 c

---

Sulfide-H2S

2 e, g

---

---
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Nitrite

40 f

---

---

Vanadium

---

100 c

100 c

Key for Additional Numeric Standards footnotes (Table II.4):
† For each

constituent, lowest concentration which applies to an appropriate beneficial use applies.
a The term Aquatic Life refers to the following beneficial uses, AQUA, COLD, INAL, RARE, SPFS and SPWN.
b For pH between 6.5 and 9.0; USEPA National Ambient Water Quality Criteria.
c National Academy of Sciences – 1972.
d USEPA Ambient Water Quality Criteria guidance for Ammonia toxicity has been set forth in the 1999 2013
updated Federal Register Vol. 64 78, No. 245 164 and the technical document EPA-822-R-99-014 EPA-822-R13-001 and associated documentation. Values are expressed as total ammonia nitrogen (TAN) (mg/L).
Measured pH and temperature at Wadsworth and Nixon will be used to calculate CMC and CCC values for
those locations in the Truckee River. However, since the transition area in the vicinity of the Truckee River
delta is ecologically important to both spawning Cui-ui and LCT, and also to fry migrating downstream to
Pyramid lake, the potential for ammonia toxicity in this critical region will also be assessed by applying the
higher Pyramid Lake pH (9.0-9.5) to the CMC and CCC values calculated from data collected at the Nixon
monitoring site. This will not be done for samples taken at Wadsworth. Un-ionized ammonia is the more toxic
form of ammonia. The proportion of potentially toxic ammonia increases as pH increases. A rise in pH as the
Truckee River (pH 7.75-8.5) enters Pyramid Lake (pH 9.0-9.5) could result in a rapid increase in the fraction of
potentially toxic ammonia in the water column. Should CMC and CCC values for total ammonia be exceeded,
based on these calculations, direct monitoring will be conducted in the Lake in the vicinity of the Truckee River
inflow to determine if standards are being exceeded. Exceedance of CMC or CCC values based on calculations
using Pyramid Lake pH, will not be considered a violation by itself. Rather, it will provide the basis for
sampling in the Lake’s delta region to directly assess potential ammonia toxicity.
The CCC and CMC values also apply to Pyramid Lake. Note that USEPA guidance addresses the calculation
of ammonia toxicity up to a pH of 9.0 for the CMC values. This will be taken as representative of Pyramid
Lake despite the fact that pH in the Lake can reach 9.5. Additional calculations of ammonia toxicity up to pH
10.0 were provided by USEPA for the CCC values.
The PLPT criterion for ammonia is based directly on this guidance given below:
i) The one-hour average concentration of total ammonia-N (mg/L) will not exceed, more than once every
three years on the average, the CMC (acute criterion) calculated using the following equations.
Where salmonid fish are present:
CMC =

(0.275/(1 + 107.204-pH)) + (39.0/(1 + 10pH-7.204))

ii) The thirty-day average concentration of total ammonia-N (mg/L) will not exceed, more than once every
three years on the average, the CCC (chronic criterion) ) calculated using the following equations.
When fish early life stages are present:
3
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__0.0577____ + __2.487____
1 + 107.688-pH
1 + 10pH-7.688

x MIN (2.85, 1.45 x 100.028 x (25-T))

__0.0577____ +
1 + 107.688-pH

x 1.45 x 100.028 x (25-MAX (T,7))

CCC =

When fish early life stages are absent:
CCC =

___2.487__
1 + 10pH-7.688

Presence of Early Life Stages: The months of April to July are the critical time period for Cui-ui and LCT
during which “early life” stages can be present in the lower Truckee River to the Pyramid Lake delta.
Higher river flows and turbidity are key factors to when and how Pyramid Lake fish respond during a
spawning event. Cui-ui fry will migrate back to Pyramid Lake by the end of July. LCT fry can stay in the
river for longer periods of time before returning to the Lake. Other Pyramid Lake fish species, such as
Tahoe suckers (Catostomus tahoensis), Speckled dace (Rhinichthys osculus), and Lahontan redsides
(Richardsonius egregious), spawn in the lower Truckee during the months of May and June.
iii) In addition, the highest four-day average within the 30-day period will not exceed 2.5 times the CCC.
iv) Measured river pH at Wadsworth and Nixon will be used to calculate CMC and CCC values for those
locations in the river. However, since the transition area in the vicinity of the Truckee River delta is
ecologically important to both spawning Cui-ui and LCT, and also to fry migrating downstream to the Lake,
the potential for ammonia toxicity in this critical region will also be assessed by applying the higher
Pyramid Lake pH (9.0-9.5) to the CMC and CCC values calculated from data collected at the Nixon
monitoring site. This will not be done for samples taken at Wadsworth. Un-ionized ammonia is the more
toxic form of ammonia. The proportion of potentially toxic ammonia increases as pH increases. A rise in
pH as the Truckee River (pH 7.75-8.5) enters Pyramid Lake (pH 9.0-9.5) could result in a rapid increase in
the fraction of potentially toxic ammonia in the water column. Should CMC and CCC values for total
ammonia be exceeded, based on these calculations, direct monitoring will be conducted in the Lake in the
vicinity of the Truckee River inflow to determine if standards are being exceeded. Exceedance of CMC or
CCC values based on calculations using Pyramid Lake pH, will not be considered a violation by itself.
Rather, it will provide the basis for sampling in the Lake’s delta region to directly assess potential ammonia
toxicity.
v) The CCC and CMC values also apply to Pyramid Lake. Note that USEPA guidance addresses the
calculation of ammonia toxicity up to a pH of 9.0 for the CMC values. This will be taken as representative
of Pyramid Lake despite the fact that pH in the Lake can reach 9.5. Additional calculations of ammonia
toxicity up to pH 10.0 were provided by USEPA for the CCC values.

Acute Criterion Calculations. The one-hour average concentration of total ammonia nitrogen (mg/L) is
not to exceed, more than once every three years on the average, the CMC (acute criterion magnitude)
calculated using the following equation:
CMC = MIN

0.275
1 + 107.204 - pH

4
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0.7249 x

0.0114
+
1.6181
1 + 107.204 - pH 1 + 10pH - 7.204

x 23.12 x 100.036x(20-T)

The 2013 CMC equation is predicated on the following:
1. The lowest Genus Mean Acute Value (GMAV) in this criterion update is for invertebrate species; thus
the CMC is both pH and temperature dependent, and varies with temperature according to the invertebrate
acute temperature relationship.
2. EPA's recommended acute criterion magnitude is protective where salmonids in the genus Oncorhynchus
are present, which becomes the most sensitive endpoint at lower temperatures. Vertebrate sensitivity to
ammonia is independent of temperature, while invertebrate sensitivity to ammonia decreases as temperature
decreases.
3. Where Oncorhynchus species are absent, EPA retains all tested species in the order Salmoniformes as
tested surrogate species representing untested freshwater fish resident in the U.S. from another order, but
does not lower the criterion to protect them as commercially and recreationally important species. The
lowest GMAV for a freshwater fish was calculated using mountain whitefish (Prosopium williamsoni).
4. As recommended by EPA, when a threatened and/or endangered fish are present, the Tribe may consider
conducting a future study to gather sufficient data to develop a site specific criterion magnitude. The dataset
used to derive the 2013 ammonia criterion magnitudes included some threatened and endangered species,
none of which were the most sensitive of the species tested.
See EPA's 2013 AWQC publication EPA-822-R-13-001 for full guidance on ammonia toxicity.
In summary, at pH 7 and 20°C the CMC is 17 mg TAN/L, as primarily determined by the sensitivity of
invertebrates. As temperature decreases to 15.7°C and below, invertebrates no longer are the most sensitive
taxa, and thus in this range the CMC is 24 mg TAN/L. Where recreationally and/or commercially important
Oncorhynchus species are not present, the CMC is determined according to statement three above. Below
15.7°C, if Oncorhynchus species are not present the criterion continues to increase with decreasing
temperature to 10.2°C and below, where the CMC is 38 mg TAN/L.

5
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The following tables represent ammonia toxicity at pH 9.0 for acute Criterion Maximum Concentration (CMC) taken
from the "1999 Update of Aquatic Life Ambient Water Quality Criteria for Ammonia - Fresh Water 2013" (EPA822-R-99-014 EPA-822-R-13-00, December 1999 April 2013; pgs 86-88 44-45):

pH Dependent Values of the CMC (Acute Criterion)
CMC, total ammonia nitrogen (in mg N/L)

pH
6.5
6.6
6.7
6.8
6.9
7.0
7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
8.0
8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9
9.0
7

Salmonids
Present

Salmonids
Absent

32.6
31.3
29.8
28.1
26.2
24.1

48.8
46.8
44.6
42.0
39.1
36.1

22.0
19.7
17.5
15.4
13.3
11.4
9.65
8.11
6.77
5.62
4.64
3.83
3.15
2.59
2.14
1.77
1.47
1.23
1.04
0.885

32.8
29.5
26.2
23.0
19.9
17.0
14.4
12.0
10.1
8.40
6.95
5.72
4.71
3.88
3.20
2.65
2.20
1.84
1.56
1.32
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Chronic Criterion Calculations. The thirty-day rolling average concentration of total ammonia nitrogen
(mg/L) is not to exceed, more than once every three years on the average, the chronic criterion magnitude
(CCC) calculated using the following equation.
CCC = 0.8876 x

0.0278
1 + 107.688-pH

+

1.1994
1 + 10pH - 7.688

x 2.126 x 100.028 x

20 - MAX (T,7)

In addition, the highest four-day average within the 30-day averaging period should not be more than 2.5
times the CCC (i.e., 2.5 x 1.9 mg TAN/L at pH 7 and 20°C or 4.8 mg TAN/L) more than once in three years
on average.
The 2013 CCC equation is predicated on the following:
1. The lowest GMAV in this criteria update is for an invertebrate species; thus, the CCC is both pH and
temperature dependent (based on the invertebrate chronic temperature relationship).
2. The most sensitive freshwater fish to chronic ammonia exposure are early life stages of Lepomis with a
GMAV of 6.92 mg TAN/L. Note: LCT had a GMAV of 12.02, and a Pteronarcys stonefly had a GMAV of
73.74 mg TAN/L in this same study (USEPA, 2013 AWQC for Ammonia, pg 39).
3. All new chronic fish data added to this update of the freshwater Ambient Water Quality Criteria (AWQC)
for ammonia are from early life-stage tests of the species (e.g. LCT - Oncorhynchus clarkii henshawi). Since
the new chronic criterion magnitude lies far below all chronic values for tested species of fish, the 'early life'
stage of fish no longer warrants special consideration.
4. As recommended by EPA when a threatened and/or endangered fish are present, the Tribe may consider
conducting a future study to gather sufficient data to develop a site specific criterion magnitude.
In summary, at pH 7 and 20°C the CCC of 1.9 mg TAN/L is determined by the sensitivity of invertebrates.
As temperature decreases, invertebrate sensitivity to ammonia decreases until the CCC reaches a maximum
of 4.4 mg TAN/L at pH 7 and temperature of 7°C and below.
Note: In the 1999 AWQC document, the temperature extrapolations for the CCC determination described
above were conducted separately for adult fish, fish early life stages, and invertebrates. This was because
fish GMCVs are not affected by temperature, and because the most sensitive fish species was an early life
stage of Lepomis. As a consequence, even though the lowest GMCV at 20°C was for an invertebrate, as
temperature decreases, invertebrates, but not fish, become less sensitive to ammonia, and below 14.6°C, fish
genera become the most sensitive. However, the above scenario is not applicable now because at the new
recommended CCC (1.9 mg TAN/L), invertebrate genera are the most sensitive across the entire
temperature range.
In the chronic dataset for ammonia, the Federally-listed species are represented by three salmonid species in
the genus Oncorhynchus, including sockeye salmon, rainbow trout, and the subspecies Lahontan cutthroat
trout. The GMCV for Oncorhynchus of 12.02 mg TAN/L includes the three Species Mean Chronic Value's
ranging from 6.663 (rainbow trout) to 25.83 mg TAN/L (Lahontan cutthroat trout) (Table 4). The CCC for
ammonia of 1.9 mg TAN/L is expected to be protective of this genus as a whole.

10

Pyramid Lake Paiute Tribe 2015

6-03-15: NNWPC Agenda Item 5 Attachment

The following table represents ammonia toxicity for Chronic Criterion Concentration (CCC) taken from the
"Aquatic Life Ambient Water Quality Criteria for Ammonia - Fresh Water 2013" (EPA-822-R-13-001, April
2013; pg49):
Temperature and pH Dependent Values of the CCC (Chronic Criterion)
for Fish Early Life Stages Present, mg N/L
pH

Temperature C

0

14

16

18

5.91 5.91 5.37 4.72
7.0
5.67 5.67 5.15 4.53
7.1
5.39 5.39 4.90 4.31
7.2
5.08 5.08 4.61 4.06
7.3
4.73 4.73 4.30 3.78
7.4
4.36 4.36 3.97 3.49
7.5
3.98 3.98 3.61 3.18
7.6
3.58 3.58 3.25 2.86
7.7
7.8
3.18 3.18 2.89 2.54
2.80 2.80 2.54 2.24
7.9
8.0
2.43 2.43 2.21 1.94
2.10 2.10 1.91 1.68
8.1
1.79 1.79 1.63 1.43
8.2
1.52 1.52 1.39 1.22
8.3
1.29 1.29 1.17 1.03
8.4
8.5
1.09 1.09 0.990 0.870
8.6
0.920 0.920 0.836 0.735
8.7
0.778 0.778 0.707 0.622
8.8
0.661 0.661 0.601 0.528
8.9
0.565 0.565 0.513 0.451
9.0
0.486 0.486 0.442 0.389
9.1
0.420 0.420 0.380 0.340
9.2
0.370 0.370 0.340 0.300
9.3
0.330 0.330 0.300 0.260
9.4
0.300 0.300 0.270 0.240
9.5
0.270 0.270 0.245 0.215
9.6
0.248 0.248 0.226 0.198
0.231 0.231 0.210 0.185
9.7
9.8
0.218 0.218 0.198 0.174
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0.207 0.207 0.188 0.165
9.9
10.0 0.198 0.198 0.180 0.158

20

22

24

26

28

30

4.15
3.98
3.78
3.57
3.32
3.06
2.79
2.51
2.23
1.96
1.71
1.47
1.26
1.07
0.906
0.765
0.646
0.547
0.464
0.397
0.342
0.300
0.260
0.230
0.208
0.189
0.174
0.162
0.153
0.145
0.139

3.65
3.50
3.33
3.13
2.92
2.69
2.45
2.21
1.96
1.73
1.50
1.29
1.11
0.941
0.796
0.672
0.568
0.480
0.408
0.349
0.300
0.260
0.230
0.203
0.183
0.166
0.153
0.143
0.134
0.128
0.122

3.21
3.08
2.92
2.76
2.57
2.37
2.16
1.94
1.73
1.52
1.32
1.14
0.973
0.827
0.700
0.591
0.499
0.422
0.359
0.306
0.264
0.230
0.201
0.179
0.161
0.146
0.135
0.125
0.118
0.112
0.107

2.82
2.70
2.57
2.42
2.26
2.08
1.90
1.71
1.52
1.33
1.16
1.00
0.855
0.727
0.615
0.520
0.439
0.371
0.315
0.269
0.232
0.200
0.177
0.157
0.141
0.129
0.118
0.110
0.104
0.099
0.094

2.48
2.38
2.26
2.13
1.98
1.83
1.67
1.50
1.33
1.17
1.02
0.879
0.752
0.639
0.541
0.457
0.386
0.326
0.277
0.237
0.204
0.177
0.156
0.138
0.124
0.113
0.104
0.097
0.091
0.087
0.083

2.18
2.09
1.99
1.87
1.74
1.61
1.47
1.32
1.17
1.03
0.897
0.773
0.661
0.562
0.475
0.401
0.339
0.287
0.244
0.208
0.179
0.156
0.137
0.121
0.109
0.099
0.091
0.085
0.080
0.076
0.073
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Temperature and pH Dependent Values of the CCC (Chronic Criterion)
for Fish Early Life Stages Absent, mg N/L
pH

7.0
7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
8.0
8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9
9.0
9.1
9.2
9.3
9.4
9.5
9.6
9.7
9.8
9.9
10.0
12

Temperature Cº

0 -7

9.60
9.20
8.75
8.24
7.69
7.09
6.46
5.51
5.17
4.54
3.95
3.41
2.91
2.47
2.09
1.77
1.49
1.26
1.07
0.917
0.790
0.690
0.600
0.540
0.480
0.440
0.400
0.380
0.350
0.336
0.322

8

9

10

11

12

13

14

15*

16*

9.00
8.63
8.20
7.73
7.21
6.64
6.05
5.45
4.84
4.26
3.70
3.19
2.73
2.32
1.96
1.66
1.40
1.18
1.01
0.860
0.740
0.640
0.560
0.500
0.450
0.410
0.380
0.350
0.330
0.315
0.301

8.43
8.09
7.69
7.25
6.76
6.23
5.67
5.11
4.54
3.99
3.47
2.99
2.56
2.18
1.84
1.55
1.31
1.11
0.944
0.806
0.694
0.600
0.530
0.470
0.420
0.380
0.350
0.330
0.310
0.295
0.283

7.91
7.58
7.21
6.79
6.33
5.84
5.32
4.79
4.26
3.74
3.26
2.81
2.40
2.04
1.73
1.46
1.23
1.04
0.885
0.756
0.650
0.570
0.500
0.440
0.400
0.360
0.330
0.310
0.291
0.277
0.265

7.41
7.11
6.76
6.37
5.94
5.48
4.99
4.49
3.99
3.51
3.05
2.63
2.25
1.91
1.62
1.37
1.15
0.976
0.829
0.709
0.610
0.530
0.470
0.410
0.370
0.340
0.310
0.290
0.273
0.259
0.248

6.95
6.67
6.34
5.97
5.57
5.13
4.68
4.21
3.74
3.29
2.86
2.47
2.11
1.79
1.52
1.28
1.08
0.915
0.778
0.664
0.572
0.500
0.440
0.390
0.350
0.320
0.290
0.272
0.256
0.243
0.233

6.52
6.25
5.94
5.60
5.22
4.81
4.38
3.95
3.51
3.09
2.68
2.31
1.98
1.68
1.42
1.20
1.01
0.858
0.729
0.623
0.536
0.470
0.410
0.360
0.330
0.300
0.270
0.255
0.240
0.228
0.218

6.11
5.86
5.57
5.25
4.89
4.51
4.11
3.70
3.29
2.89
2.52
2.17
1.85
1.58
1.33
1.13
0.951
0.805
0.684
0.584
0.503
0.440
0.380
0.340
0.310
0.280
0.257
0.239
0.225
0.214
0.205

5.73
5.49
5.22
4.92
4.59
4.23
3.85
3.47
3.09
2.71
2.36
2.03
1.74
1.48
1.25
1.06
0.892
0.754
0.641
0.548
0.471
0.410
0.360
0.320
0.290
0.260
0.241
0.224
0.211
0.200
0.192

5.37
5.15
4.90
4.61
4.30
3.97
3.61
3.25
2.89
2.51
2.21
1.91
1.63
1.39
1.17
0.990
0.836
0.707
0.601
0.513
0.442
0.380
0.340
0.300
0.270
0.245
0.226
0.210
0.198
0.188
0.180
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* At 15 & 16 Cº (above table), the criterion for fish ELS absent is the same as the criterion for fish ELS present.
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Key for Additional Numeric Standards footnotes (Table II.4):
e USEPA Quality Criteria for Water [Gold Book] – May 1986.
f Consistent with existing State of Nevada water quality standards for the Truckee River at Wadsworth Gage
and Pyramid Lake control points. Contained in NAC 445A.189 and NAC445A.190, respectively.
g For Pyramid Lake, this value does not apply during years when high freshwater discharge to Lake results
in a condition of temporary meromixis. Applies to water above a depth of 10 m off the bottom in Pyramid Lake.
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Clarity
Justification:
Clarity measurements have been evaluated to determine if the water quality standards of 0.45 m-1 for the
attenuation coefficient (k) is sufficient to achieve protection of its defined beneficial uses. Clarity measures
included the attenuation coefficient for photosynthetically active radiation (k) over the upper 20 meters of the
water column (the current existing WQ standard) as well as secchi depth (Zsd). The k was calculated from the
depth profiles of PAR (Photosynthetically Active Radiation) that were obtained using a SBE19plus SEACAT
Profiler radiometer, whereas Zsd was measured using a standard disk and applicable protocols as defined in the
EPA-approved Quality Assurance Project Plan (QAPP) for Water Quality Monitoring of Surface Waters Within
the Pyramid Lake Indian Reservation, NV (2013).
In the analysis of k(PAR) and Secchi disk readings, it was noted there has been a general relationship between
Zsd and K (Figure 1).

Figure 1-Relationship between Secchi (Zsd) and k(PAR) readings
The WQS of 0.45 m-1 annual average is 2.1 times higher than the past 26 years of annual averages and based on
the relationship of Zsd and k. Moreover, the highest value of annual average of k(PAR) recorded thus far has
been in 1991 at 0.243 m-1 (Figure 2) which is approximately 1.85 times lower than the current clarity standard
of 0.45 m-1.
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Figure 2- Pyramid Lake Clarity
Based on the best scientifically sound information available, it is deemed appropriate to maintain the clarity
water quality standard at ≤0.45 m-1; however, a clarity water quality standard of ≤0.25 m-1 is to be adopted to be
consistent with the Antidegradation Policy of the Pyramid Lake Paiute Tribe Water Quality Control Plan. This
figure was derived from analysis of water quality clarity data on Pyramid Lake. Please see discussion above.
Please see the changes marked in red in tables in Appendix A.
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Dissolved Reactive Phosphorous
Justification
In State of Nevada NAC (Nevada Administrative Code) 445A.1694 Truckee Region: Truckee River at the
Pyramid Lake Paiute Reservation, the water quality standard for Total Phosphates as P (TP) is an annual
average of ≤0.05 mg/L; however, the water quality standard on the Pyramid Lake Paiute Reservation is an
annual average of Dissolved Reactive Phosphorous (DRP) of ≤0.05 mg/L. The justification found in the
technical report from Inland Ecosystems The justification found on page 60 of the 2008 Pyramid Lake Paiute
Tribe Water Quality Control Plan is sufficient for maintaining a DRP water quality standard:
The phosphorus standard recommended for the lower Truckee River on the Reservation is based on its
secondary importance in regulating algal growth. The USEPA typically regulates phosphorus in aquatic
systems as a total concentration, which assumes both particle-bound and dissolved forms of phosphorus
are equally available to plants. However, the dissolved inorganic form of phosphorus (or phosphate) is
the primary form of the nutrient used by algae to meet growth needs…An advantage of a phosphate
standard rather than one for total phosphorus is that it regulates the availability of phosphorus to the
algae, which is the intention of the standard. It also has the advantage that an increase in suspended
sediment in the river (high particle-bound phosphorus concentration) will not cause a violation in the
phosphorus standard simply due to increased turbidity (for which there is a different standard). The
annual average phosphate concentration should be calculated as the mean of 12 monthly flow weighted
average values.
In discussion with Mr. Randy Pahl, Nevada Division of Environmental Protection, and Ms. Stephanie Wilson,
USEPA-Region IX, it was recommended to ensure the State of Nevada Total Phosphates water quality standard
on the Truckee River at the Reservation boundary and the PLPT Dissolved Reactive Phosphorous water quality
standards should be equivalent. It is important to note that the State of Nevada Water Quality Standards do not
apply within the exterior boundaries of the Pyramid Lake Indian Reservation (Adopted Regulation of the State
Environmental Commission, LCB File No. R093-13, December 2013); however, it is important the multijurisdictional water quality standards have the same level of protection. See Figure 2 for the relationship
between TP and OP (Dissolved Reactive Phosphorous), provided by Mr. Pahl from the Nevada Division of
Environmental Protection (e-mail correspondence on 03/12/2015)
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Figure 3 – Relationship between TP and OP, provided by Mr. Pahl with NDEP
In e-mail correspondence on March 12th, 2015 with Mr. Pahl, it was stated the relationship between TP and OP
is highly variable on the Truckee River; however, statistically the median value showed a relationship of 2.3:1,
respectively. The Pyramid Lake Paiute Tribe is recommending changing the water quality standard of DRP
from an annual average of ≤0.05 mg/L to an annual average of ≤0.022 mg/L for the Truckee River
Please see the changes marked in red in tables in Appendix A.

19

Pyramid Lake Paiute Tribe 2015

6-03-15: NNWPC Agenda Item 5 Attachment

Fecal Bacteria-E.coli
Justification
Under Section 304(a) of the Clean Water Act, the U.S. Environmental Protection Agency (USEPA) from time
to time will update and revise water quality criteria (WQC). The 2012 Recreational Water Quality Criteria
(RWQC) update reflects the latest scientific knowledge in regard to the water quality criteria for Fecal BacteriaE. coli, and the Pyramid Lake Paiute Tribe feels this information is appropriate to adopt as the numeric water
quality standard for Pyramid Lake and the Truckee River. The recommended 2012 RWQC values of Estimated
Illness Rate: 36 per 1,000 primary contact recreators magnitude values are appropriate for the protection of the
water quality and beneficial uses on the Truckee River. And, the recommended 2012 RWQC values of
Estimated Illness Rate: 32 per 1,000 primary contact recreators magnitude values are appropriate for the
protection of the water quality and beneficial uses on Pyramid Lake.
Please see the changes marked in red in tables in Appendix A.

20

Pyramid Lake Paiute Tribe 2015

6-03-15: NNWPC Agenda Item 5 Attachment

APPENDIX A
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Table II.1

NUMERIC STANDARDS OF WATER QUALITY
PYRAMID LAKE †, a
Limits in this table apply to the full water column at the deep-water location (Station 96), unless noted otherwise.

PARAMETER

Dissolved Oxygen
- 0-20 meters
(percent saturation)
- hypolimnion (>20 m - ≤70 m)
(mg l-1)

WATER QUALITY
STANDARDS
Single Value: ≥80%
A-Avg.: ≥90%

BENEFICIAL USES b

Aquatic Life, WSES

Single Value: ≥6.0

Footnotes

c

d

Temperature
(°C)

Single Value: ≤2

Aquatic Life, WSES

e

Clarity (0-20 m)
(m-1)

A-Avg.: ≤0.45
A-Avg.: ≤0.25

PCCU, REC1, EXAV, INAL

f
r

Total Dissolved Solids
(mg l-1)

A-Avg.: ≤5,900

Aquatic Life, WSES, WILD

g, p

Suspended Solids (0-20 m)
(mg l-1)

Single Value: ≤20
A-Avg.: ≤5

Aquatic Life, WSES, EXAV,
PCCU, REC1

h

Turbidity (0-20 m)
(change in NTU)

Single Value: ≤5
A-Avg.: ≤2.5

Aquatic Life, WSES, EXAV,
PCCU, REC1

h

pH

Single Value: ≤9.7

Aquatic Life

i

Fecal Bacteria
E. Coli
(cfu/100 mL)

Geometric Mean ≤126 per 100 ml 100
Single Value: ≤235 320 CFU

PCCU, REC-1

j

Chlorophyll a (0-20 m)
(µg mg l-1)*

Depth Avg.: ≤5 0.005 (Apr-Oct)

COLD, WSES, EXAV, PCCU,
REC1, SPFS, AQUA, SPWN,
RARE

k, m

Dissolved Reactive
Phosphorus [DRP]
(µg mg l-1)*

Depth Avg.: ≤95 0.095 (0-20 m)
Aquatic Life, WSES
Depth-Avg.: ≤115 0.115 (full water column)

l, m, q
l, p, q

Total Phosphorus [TP]
(µg mg l-1)*

Depth Avg.: ≤120 0.120 (0-20 m)
Aquatic Life, WSES
Depth-Avg.: ≤140 0.115(full water column)

l, m, q
l, p, q

Ammonia (total)
(µg mg N l-1)*

Depth Avg.: ≤15 0.015 (0-20 m)
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PARAMETER

WATER QUALITY
STANDARDS

BENEFICIAL USES b

Footnotes

Dissolved Inorganic

Depth Avg.: ≤45 0.045 (0-20 m)

Nitrogen [DIN]
(µg mg N l-1)*

Depth Avg.: ≤95 0.095 (mixed winter water column)

m, n, q
o, q

Total Nitrogen
(µg mg N l-1)*

Depth Avg.: ≤900 0.90 (0-20 m)
Aquatic Life, WSES, EXAV
Depth Avg.: ≤1,000 1.00 (full water column)

m, q
p, q

Aquatic Life, WSES, EXAV

Note: Look for “footnotes” under the left column, and in the titles/ subtitles of Table II.1.
*Values were converted from µg to mg.
Key for Pyramid Lake footnotes:
† All values apply to the full water column at the deep-water location (Station 96), unless
noted otherwise.
a Water quality standards apply to the entire surface of Pyramid Lake except in a mixing
zone where stream inflow enters the Lake. A mixing zone is defined as that portion of
the Lake, influenced by tributary inflow, where total dissolved solids (TDS) is less than
80% of that measured at mid-Lake (Pyramid Lake Fisheries Station 96) using electrical
conductivity as an indicator.
b Most restrictive beneficial uses(s). It is assumed that all other beneficial uses will be
protected if standards are attained. The term Aquatic Life refers to the following
beneficial uses, COLD, SPFS, AQUA, SPWN, RARE, and INAL.
c The term A-Avg. or annual average denotes the mean of monthly volume weighted
averages.
d Measured at a control point at a depth of 70 m at the mid-Lake index station. Dissolved
oxygen concentration should not be lower than this value during two consecutive oneweek periods. If a concentration less than this value are measured, resampling for this
parameter must be conducted within 10 days.
e Maximum allowable increase in water temperature (degrees Celsius) at any depth outside
the boundary of a mixing zone. Does not apply to that portion of Pyramid Lake that is
directly influenced by the Truckee River discharge provided the water quality criterion
for temperature is being attained in the River. Applies only to situations where
temperature increases as a result of point or nonpoint source inputs. Does not apply to
natural cycles of Lake heating and cooling.
f Light extinction coefficient (m-1). By definition, the 0.45 m-1 value is the negative of the
actual calculated value, i.e. a value of -0.50 is greater than a value of -0.45 and would
exceed the criterion.
g Value comes from Cui-ui Recovery Plan (U.S. Fish and Wildlife Service 1992).
h Does not apply to suspended solids of autochthonous algal origin or precipitated carbonates
during natural whiting events.
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i Represents approximately a 0.25 unit increase relative to maximum natural conditions.
j USEPA Recreational Water Quality Criteria (RWQC) guidance for Escherichia coli (E.

coli) has been set forth in the 2012 updated Federal Register of November 29th, 2012
(2012-28909) and the technical document EPA-HQ-OW-2011-0466 and associated
documentation. Single Value for E. coli is the equivalent to the Statistical Threshold
Value (STV) in the 2012 RWQC, and shall be interpreted to mean a “do not exceed
value.”
k Value not to exceed specified concentration on two consecutive monthly sampling during
the period April-October; however, does not include times when Nodularia spumigena
contributes greater than or equal to 5 percent of the phytoplankton biomass.
l Corrected for arsenic.
m Mean of months means during the period April-October. Samples taken from photic zone
waters (0-20 m), based on a vertical profile of at least two discrete depths.
n Summation of nitrate (plus nitrite) and ammonia (all forms).
o Concentration at winter overturn (during complete mixing) at Station 96.
p Mean of monthly means for the entire year. Samples taken in a vertical profile from
surface to bottom at Station 96.
q See Section III for scientific justification.
r PLPT Antidegradation value, based on analysis of historical Pyramid Lake PAR and Secchi
disk readings data.
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Table II.2
NUMERIC STANDARDS OF WATER QUALITY
TRUCKEE RIVER (Control Point at Wadsworth Gage)**
The limits in this table apply from southern boundary of Tribal lands in the vicinity of Wadsworth to Dead Ox.

PARAMETER

WATER QUALITY
STANDARDS
Footnotes

BENEFICIAL USESa

Alkalinity
(mg l-1 as CaCO3)

Less than 25% change from
natural conditions

Aquatic Life, IRRG, LSWT

Color
b, c, d
(change in PCU)

Single Value: ≤10 above

Aquatic Life, PCCU, REC-1,

natural conditions

REC-2

Chlorides
(mg l-1)

Single Value: ≤28
A-Avg.: ≤20

Aquatic Life , WSES

d, e

Fecal Bacteria
E. Coli
(No. cfu/100 ml)

Annual Geometric Mean ≤126
Single Value: ≤410

PCCU, REC-1

f, l

Dissolved Oxygen - water
(mg l-1)

Single Value:
Nov-Jun: ≥6.0
Jul-Oct: ≥5.0

Aquatic Life, WSES

f

pH
(Units)

Single Value: 6.5-9.0
Change in pH: 0.5

Aquatic Life, PCCU, REC-1,
REC-2, WILD

f

Dissolved Reactive Phosphorus
(mg P l-1)

A-Avg.: ≤0.05 ≤0.022

Aquatic Life, PCCU, REC-1,
REC-2

e, g, k

Nitrogen Species
(mg N l-1)

TN A-Avg.: ≤0.75
TN Single Value: ≤1.2
Nitrate Single Value: <2.0
Nitrite Single Value: <0.04
Total ammonia (see Table II.4)

Aquatic Life, PCCU, REC-1,
REC-2, EXAV

k

Suspended Solids
(mg l-1)

A-Avg.: ≤25
Single Value: flow dependent
0-<1000 cfs: ≤50
>1000 cfs: ≤100

Aquatic Life, WSES

d

Sulfate
(mg l-1)

Single Value: ≤46
A-Avg.: ≤39

Aquatic Life , WSES

d

Sodium
(SAR)

Single Value: ≤2.0
A-Avg.: ≤1.5

IRRG, WSES

d
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PARAMETER
Footnotes

Temperature
(•C)

WATER QUALITY
STANDARDS

Nov-Mar: ≤13•C
Apr-Jun: ≤14•C
Jul-Oct:

BENEFICIAL USESa

Aquatic Life

h
h

≤21•C

i, k

Change in Temperature

Single Value: ≤2•C

Aquatic Life

f

Total Dissolved Solids
(mg l-1)

Single Value: ≤310
A-Avg.: ≤245

FRSH, Aquatic Life, WES WSES

d, j

Turbidity
(NTU)

Single Value: ≤10

Aquatic Life

f

Note: Look for “footnotes” under the left column, or in the subtitles of Table II.2.
**It was recommended from the Nevada Division of Environmental Protection at
the April 30th, 2015 Triennial Review Public workshop in Reno, NV to remove the
wording of “Control Point” to alleviate confusion on where the water quality
standards actually apply.

Key for Truckee River footnotes (Table II.2):
a Most restrictive beneficial uses(s). It is assumed that all other beneficial uses will

be protected if standards are attained. The term Aquatic Life refers to the
following beneficial uses, COLD, SPFS, AQUA, SPWN, RARE, and INAL.
b Natural conditions defined for this section of river by historical database where it
exists .
c PCU refers to Platinum Cobalt Units.
d PLPT adopted antidegradation values required to maintain existing higher quality,
consistent with RMHQ values for the State of Nevada – Division of
Environmental Protection, for the Wadsworth Gage control point (see February
2003 NAC 445A.189).
e The term A-Avg. denotes the mean of monthly volume weighted averages, unless
otherwise indicated.
f Consistent with WQS Beneficial Use values for the State of Nevada (February 2003
NAC 445A.189).
g Phosphorus criteria apply to dissolved-P only and not total-P.
h To provide for propagation of Cui-ui and early spawning Lahontan cutthroat trout
(Nov-Mar), and spring passage of Lahontan cutthroat trout when flows are
adequate to induce spawning runs (Apr-June). Expressed in terms of maximum
daily temperature over a 24-hour period.
26
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i Temperature desired for the protection of Lahontan cutthroat trout juveniles and

Cui-ui larvae and juveniles. Value for Jul-Oct expressed in terms of average daily
temperature over a 24-hr period.
j For protection of aquatic life in Pyramid Lake.
k See Section III for further details on scientific justification.
l. USEPA Recreational Water Quality Criteria (RWQC) guidance for Escherichia coli
(E. coli) has been set forth in the 2012 updated Federal Register of November
29th, 2012 (2012-28909) and the technical document EPA-HQ-OW-2011-0466
and associated documentation. Single Value for E. coli is the equivalent to the
Statistical Threshold Value (STV) in the 2012 RWQC, and shall be interpreted to
mean a “do not exceed value.”

27
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Table II.3
NUMERIC STANDARDS OF WATER QUALITY
TRUCKEE RIVER (Control Point at Nixon Bridge)**
The limits in this table apply from Dead Ox to Pyramid Lake.

PARAMETER

WATER QUALITY
STANDARDS

BENEFICIAL USESa

Footnotes
b, f

Alkalinity
(mg l-1 as CaCO3)

Less than 25% change from
natural conditions

Aquatic Life, IRRG, LSWT

Color
b, c, d
(change in PCU)

Single Value: ≤10 above

Aquatic Life, PCCU, REC-1,

natural conditions

REC-2

Chlorides
(mg l-1)

Single Value: ≤130
A-Avg.: ≤105

Aquatic Life , WSES

d, e

Fecal Bacteria
E. Coli
(No. per cfu/100 ml)

Annual Geometric Mean ≤126
Single Value: ≤410

PCCU, REC-1

f, l

Dissolved Oxygen - water
(mg l-1)

Single Value:
Nov-Jun: ≥6.0
Jul-Oct: ≥5.0

Aquatic Life, WSES

f

pH
(Units)

Single Value: 6.5-9.0
Change in pH: 0.5

Aquatic Life, PCCU, REC-1,
REC-2, WILD

f

Dissolved Reactive Phosphorus
(mg P l-1)

A-Avg.: ≤0.05 0.022

Aquatic Life, PCCU, REC-1,
REC-2

e, g, k

Nitrogen Species
(mg N l-1)

TN A-Avg.: ≤0.75
TN Single Value: ≤1.2
Nitrate Single Value: <2.0
Nitrite Single Value: <0.04
Total ammonia (see Table II.4)

Aquatic Life, PCCU, REC-1,
REC-2, EXAV

k

Suspended Solids
(mg l-1)

A-Avg.: ≤25
Single Value: flow dependent
0-<1000 cfs: ≤50
>1000 cfs: ≤100

Aquatic Life, WSES

d

Sulfate
(mg l-1)

Single Value: ≤106
A-Avg.: ≤85

Aquatic Life , WSES

d

Sodium
(SAR)

Single Value: ≤2.9
A-Avg.: ≤2.4

IRRG, WSES

d

28
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PARAMETER

WATER QUALITY
STANDARDS

BENEFICIAL USESa

Footnotes

h

Temperature
(•C)

Nov-Mar: ≤13•C
Apr-Jun: ≤14•C
Jul-Oct: Avg: 21•C

Aquatic Life

Change in Temperature

Single Value: ≤2•C

Aquatic Life

f

Total Dissolved Solids
(mg l-1)

A-Avg.: ≤415

FRSH, Aquatic Life, WSES

d, j

Turbidity
(NTU)

Single Value: ≤10

Aquatic Life

f

h
i, k

Note: Look for “footnotes” under the left column, or in the subtitles of Table II.3.
**It was recommended from the Nevada Division of Environmental Protection at
the April 30th, 2015 Triennial Review Public workshop in Reno, NV to remove the
wording of “Control Point” to alleviate confusion on where the water quality
standards actually apply.

Key for Truckee River footnotes (Table II.3):
a Most restrictive beneficial uses(s). It is assumed that all other beneficial uses will

be protected if standards are attained. The term Aquatic Life refers to the
following beneficial uses, COLD, SPFS, AQUA, SPWN, RARE, and INAL.
b Natural conditions defined for this section of river by historical database where it
exists.
c PCU refers to Platinum Cobalt Units.
d PLPT adopted antidegradation values required to maintain existing higher quality,
consistent with RMHQ values for the State of Nevada – Division of
Environmental Protection, for the Pyramid Lake control point (see February 2003
NAC 445A.190).
e The term A-Avg. denotes the mean of monthly volume weighted averages, unless
otherwise indicated.
f Consistent with WQS Beneficial Use values for the State of Nevada (February 2003
NAC 445A.190).
g Phosphorus criteria apply to dissolved-P only and not total-P.
h To provide for propagation of Cui-ui and early spawning Lahontan cutthroat trout
(Nov-Mar), and spring passage of Lahontan cutthroat trout when flows are
adequate to induce spawning runs (Apr-June). Expressed in terms of maximum
daily temperature.
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i Temperature desired for the protection of Lahontan cutthroat trout juveniles and

Cui-ui larvae and juveniles. Value for Jul-Oct expressed in terms of average daily
temperature over a 24-hr period.
j For protection of aquatic life in Pyramid Lake.
k See Section III for further details on scientific justification.
l USEPA Recreational Water Quality Criteria (RWQC) guidance for Escherichia coli
(E. coli) has been set forth in the 2012 updated Federal Register of November
29th, 2012 (2012-28909) and the technical document EPA-HQ-OW-2011-0466
and associated documentation. Single Value for E. coli is the equivalent to the
Statistical Threshold Value (STV) in the 2012 RWQC, and shall be interpreted to
mean a “do not exceed value.”
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Northern Nevada
Water Planning Commission
STAFF REPORT
DATE:

May 28, 2015

TO:

Chairman and Members, Northern Nevada Water Planning Commission

FROM:

Jim Smitherman, Water Resources Program Manager

SUBJECT:

Presentation on data collection and possible recommendation for the “Finance &
Costs” chapter for the 2016 Regional Water Management Plan (“RWMP”) update;
discussion and possible direction to staff.

Catherine Hansford, Hansford Economic Development, will present a brief verbal report on the
data collection and possible recommendations for the “Finance & Costs” chapter for the 2016
Regional Water Management Plan (“RWMP”) update.

JS:jd
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Northern Nevada
Water Planning Commission
STAFF REPORT
DATE:

May 28, 2015

TO:

Chairman and Members, Northern Nevada Water Planning Commission

FROM:

Jim Smitherman, Water Resources Program Manager

SUBJECT:

Presentation of comments received on the “Population Forecast and Projections of
Water Demand, Peak Day Requirements and Wastewater Flow” chapter for the
2016 Regional Water Management Plan (“RMWP”) update; discussion and
possible direction to staff.

Jim Smitherman, NNWPC Water Resources Program Manager, will present a verbal report on
the comments received on the “Population Forecast and Projections of Water Demand, Peak Day
Requirements and Wastewater Flow” chapter for the 2016 Regional Water Management Plan
(“RWMP”) update.
Materials may be distributed at the meeting.

JS:jd

6-03-15: NNWPC Agenda Item 8

Northern Nevada
Water Planning Commission
STAFF REPORT
DATE:

May 28, 2015

TO:

Chairman and Members, Northern Nevada Water Planning Commission (“NNWPC”)

FROM:

Chris Wessel, NNWPC Water Management Planner
Jim Smitherman, NNWPC Water Resources Program Manager

SUBJECT:

Presentation of staff review comments on the “Water Resources” chapter for the 2016
Regional Water Management Plan (“RWMP”) update, and possible direction to staff

SUMMARY
Staff has reviewed Chapter 2 (Water Resources) of the 2011 RWMP, and has determined that some
elements of the chapter remain valid, and will be adequate for incorporation into the 2016 RWMP update
without further revision. The most significant changes identified by staff will involve removing
references to the Washoe County Department of Water Resources (“WCDWR”). Virtually all elements
which require updating or changing will be dependent on the pending update by the Truckee Meadows
Water Authority ("TMWA") of its Water Resource Plan (“WRP”).
The following is a brief overview of areas within Chapter 2 that staff has identified for updating.
2.1

Sources of Water: This section will not likely have substantial changes.

2.2

Factors Affecting Water Resource Sustainability: Significant updates/changes are anticipated
based on TMWA’s WRP for Sections 2.2.2 Economic Conditions and the Cost of Water Rights,
2.2.3.1 Truckee River Settlement and the Truckee River Operating Agreement, 2.2.3.3 Water
Quality Settlement Agreement, 2.2.4.1 Weather (specifically Climate Change and Drought),
2.2.4.2 Groundwater Recharge, and , 2.2.4.3 Aquifer Storage and Recovery.

RECOMMENDATION
Staff recommends that the NNWPC accept the review notes on Chapter 2 of the 2011 RWMP, with or
without changes, and provide direction to staff as appropriate concerning future review of this chapter as
part of the development of the 2016 RWMP update.

CW:jd
Attachments: 2011 RWMP Chapter 2 with review annotations
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Chapter 2 - Water Resources
Purpose and Scope
This chapter describes various sources of water available to meet the present and future needs
in the Planning Area. It also discusses the quality of surface water and groundwater, and
describes certain programs concerning pollution prevention and clean up to provide for
adequate supplies of municipal and industrial water for the Planning Area.

Summary and Findings
The major findings of this chapter include:
For 20-year regional planning purposes, sustainable water resources are estimated at
approximately 183,000 acre feet per year (“afa”), including resources presently dedicated for
municipal and industrial (“M&I”) uses and those that may be converted from other uses to M&I.
This planning-level estimate of available resources, however, should not be considered a
commitment to, nor a guarantee of, the availability of a water allocation for any specific project
or parcel.
Recent data show that more than 37,000 afa of reclaimed water is generated in the Planning
Area of which approximately 6,000 afa are used for non-potable purposes such as irrigation,
construction and dust control; the remainder is discharged to the Truckee River, Swan Lake
wetlands or to the ground via infiltration basins. The Nevada Division of Environmental
Protection (“NDEP”) is developing amendments to its reclaimed water regulations that are
anticipated to allow for groundwater recharge.
The Orr Ditch Decree, issued in 1944, established the number of water rights associated with
the Truckee River and all its tributaries by reach, priority, owner and quantity. It is important to
note that although surface water rights can be subdivided and/or converted from one use to
another, for example from agriculture to M&I use, the overall total number of surface water
rights available from the Truckee River has not changed from the amount defined in the Decree.
The primary surface water rights that applicants for new water service dedicate to the Truckee
Meadows Water Authority (“TMWA”) or Washoe County Department of Water Resources
(“WCDWR”) are mainstem Truckee River water rights. Although the number of remaining
Truckee River mainstem irrigation water rights available for conversion to M&I use continues to
decrease, analysis in TMWA’s 2030 Water Resource Plan shows that over 50,000 acre feet
(“af”) of Truckee River mainstem rights are potentially available for dedication to TMWA or
WCDWR to support future will-serve commitments, and this amount is more than enough to
meet TMWA’s future water rights requirements through the planning horizon.
When implemented, the Truckee River Operating Agreement (“TROA”) (2008) will allow for a
congressionally authorized interstate allocation of water and change the operations of the
Truckee River system to accommodate multiple beneficial uses for drought supply, endangered
and threatened fish species, water quality, California water use, and storage. In addition,
operations will enhance riparian habitat, reestablish river canopy, enhance reservoir releases,
improve recreational pools in the reservoirs, and improve the process for emergency drawdown
procedures for Lake Tahoe.
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TROA was signed on September 6, 2008 by the Mandatory Signatory Parties (TMWA, Pyramid
Lake Paiute Tribe (“PLPT”), California, Nevada, and the United States) and seven other parties.
Although a number of contingencies before TROA can be implemented have been satisfied
since TROA’s execution, others, primarily litigious actions, need resolution.
As much as 8,000 afa of groundwater is available for importation from the Honey Lake Valley
hydrographic basin to Lemmon Valley by way of existing infrastructure. The timing of such
groundwater importation will depend on future land development projects in Lemmon Valley.
The most imminent threats to the reliability of the Planning Area’s water supply are weather and
source water supply contamination, both of which may affect the quantity and quality of
available water supplies. Numerous programs are in place within the Planning Area to address
existing problems and threats having the potential to affect available water supplies.

Introduction
Water resources identified in this chapter are quantified for 20-year planning purposes in terms
of estimated groundwater perennial yield and water rights for hydrographic basins consistent
with the Nevada State Engineer’s records, system yield for the Truckee River system as per
TROA, and reclaimed water generated at water reclamation facilities in the Planning Area.
Water resources sustainability 1 is discussed with respect to population, future water demand
projections, and other factors that affect sustainability; including economic, legal and regulatory
considerations in addition to reliability factors such as weather, climate, droughts and source
water quality. Programs to address source water quality are described as they relate to
sustainability factors.

2.1

Sources of Water

For the purposes of regional water resources planning, water sources are grouped into three
general categories: surface water, groundwater and reclaimed water.

2.1.1 Surface Water
The Truckee River system is the primary source of water supply for the Truckee Meadows.
Originating at Lake Tahoe, the Truckee is fed by runoff from seasonal mountain snowpack
carried by numerous tributary lakes and creeks. To regulate river flows to meet Floriston rates,
releases come primarily from Lake Tahoe, Boca Reservoir and from time to time, Donner Lake
and Prosser Reservoir through exchange agreements. Independence Lake is used by TMWA
for drought supply. Stampede and Prosser Reservoirs are used for wildlife purposes. Figure 21 shows the Truckee River system with high, low and average flows at various locations. The
Truckee River generally flows to the north from Lake Tahoe through California, crossing into
Nevada at Verdi and flowing to the east through the Truckee Meadows to Wadsworth and then
northerly to Pyramid Lake, approximately 116 miles by river from Lake Tahoe. Most of the
water that flows to the Truckee River by Nevada tributaries comes from the east slope of the
Carson Range to Steamboat Creek, while other tributaries flow directly to the Truckee from the
north slope of the Carson Range, the Verdi Range and Peavine Mountain.

1

This chapter relies significantly on information presented in TMWA’s 2030 Water Resources Plan
(TMWA, 2009).
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Figure 2-1 Surface Truckee River System with Highest, Lowest and Average Recorded
Flows (TMWA, 2010)
Steamboat Creek originates at Washoe Lake and flows 15 miles to the north through Pleasant
Valley and the eastern Truckee Meadows to the Truckee River. Along its course it is joined by
six perennial creeks: Browns, Galena, Whites, Thomas, Dry and Evans that flow from the
Carson Range, and one ephemeral stream (Bailey Creek) from the Virginia Range. Steamboat
Creek is significant because of its water rights and those of its tributary creeks. Tributary creeks
are shown in Figure 2-2.
Water for various uses is diverted from the Truckee River into a number of ditches, such as the
Highland Ditch which conveys water to the Chalk Bluff Treatment Plant (“CTP”), and a few
irrigators remaining on the ditch. Water diverted for irrigation is conveyed several miles north to
Spanish Springs Valley via the Orr Ditch, and to the south via Steamboat, Last Chance and
Lake Ditches. Other irrigation ditches serve localized areas of the central Truckee Meadows. In
general, historical and current ditch uses are the same: municipal supply, irrigation and
hydroelectric generation.
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INSERT
Figure 2-2 Steamboat Creek Tributaries
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2.1.2 Groundwater
The major hydrographic basins within the Planning Area that supply M&I and/or domestic water
include the Truckee Meadows, Truckee Canyon (Verdi/ Mogul), Tracy Segment (East Truckee
Canyon), Pleasant Valley, Washoe Valley, Sun Valley, West Lemmon Valley, East Lemmon
Valley, Warm Springs Valley and Cold Springs Valley, as shown in Figure 2-3. Developments
in the Truckee Meadows, Sun Valley, West Lemmon Valley and Spanish Springs Valley rely on
Truckee River water in addition to groundwater while the remaining basins rely on groundwater
as the source of water supply. Development in the Red Rock Valley, Antelope Valley and
Bedell Flat basins are supplied by domestic wells. The timing of groundwater importation to
Lemmon Valley from the Honey Lake Valley hydrographic basin by way of existing infrastructure
will depend on future land development projects in Lemmon Valley.

2.1.3 Reclaimed Water
Recent data show that more than 37,000 afa of reclaimed water is generated in the Planning
Area of which approximately 6,000 afa are used for non-potable purposes such as irrigation,
construction and dust control; the remainder is discharged to the Truckee River, Swan Lake
wetlands or to the ground. Recent investigation of reclaimed water uses in other regions has
shown that reclaimed water can be tailored to meet multiple types of uses. Advances in water
treatment technology ensure that reclaimed water can meet the water quality requirements of
virtually any need. Although Nevada reclaimed water regulations presently allow for nonpotable uses only, reclaimed water service providers continue to investigate the feasibility of
implementing groundwater recharge using reclaimed water as a long-term water resource
management strategy.
NDEP administers reclaimed water regulations which delineate water quality requirements,
buffer zones, signage, run-off capture, and other requirements. NDEP is developing
amendments to its reclaimed water regulations that are anticipated to allow for groundwater
recharge. The main local benefit in the use of reclaimed water is that it provides an efficient
drought-resistant water source which helps to balance the regional water resources budget.

2.1.4 Water Resources Baseline
Table 2-1, the Water Resources Baseline Table, provides 20-year planning-level estimates for
water resources considered to be sustainable using the best available information. The table
identifies selected hydrographic basins within the Planning Area and quantifies surface water
and groundwater in two ways. Appropriations (water rights), including decreed rights and rights
permitted or certificated by the State Engineer for M&I uses and those that may be converted to
M&I, are quantified separately from those that cannot be converted to M&I. The table also
shows the quantity of groundwater in each basin based on the State Engineer’s estimates of
perennial yield. In basins where appropriations for M&I uses, or those that may be converted to
M&I, are less than the perennial yield estimate, only those water rights actually appropriated are
considered. Locations of hydrographic basins included in the table are shown in Figure 2-3. In
addition, the table estimates the annual amount of surface water and groundwater transferred
into and out of each basin and estimates M&I and domestic commitments against the identified
resources. Basins not listed are not expected to provide M&I water supplies within a 20-year
planning timeframe. They are located in relatively undeveloped areas and only limited
information exists.
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Figure 2-3 Hydrographic Basins in the Water Baseline Table
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Table 2-1 Water Resources Baseline
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2.2

Factors Affecting Water Resource Sustainability

This section discusses major trends, events and other factors affecting the sustainability of
water resources in the Planning Area. In addition, it describes a procedure to ensure that local
government land-use plans are based upon, and in balance with, the sustainable water
resources identified in Table 2-1.

2.2.1 Sustainability
During the last two years, issues involving water resource sustainability and population growth
have been the subject of significant public discussion. Public concern has focused on local
government and regional land-use plans prepared during a four-year period of record growth in
the Planning Area. In November 2008, voters approved Washoe County Question #3, which
read “Shall the Truckee Meadows Regional Plan be amended to reflect and to include a policy
or policies requiring that local government land-use plans be based upon, and in balance with,
identified and sustainable water resources available in Washoe County?” (Appendix E). With
this in mind, it is important to understand the meaning of the term “sustainable” with respect to
water resources.
Sustainability, in the context of resource planning, is usually defined as the ability to meet
present needs while ensuring resource opportunities for future generations that provide optimal
economic, social and environmental benefits.
Identification of sustainable water resources for 20-year planning purposes requires
consideration of the practical availability of water for M&I purposes as well as for other
community-supported values. Surface water and groundwater rights are generally established
in Nevada by the appropriation system administered by the State Engineer. Most surface water
rights, such as rights for waters of the Truckee River and its tributaries, have also been
adjudicated through court decrees. The Truckee River is governed by several operating
agreements, which will be superseded by TROA when it is fully implemented. TROA was
negotiated over the course of several decades and was subject to an extensive environmental
review based upon abundant historic hydrographic information. TROA is designed to provide
long-term sustainable water operations for the multiple stakeholders on the Truckee River
system.
The determination of sustainable groundwater supplies begins with the State Engineer’s office.
Before allowing appropriation of groundwater from a hydrographic basin, the State Engineer
makes an assessment of the perennial yield based upon the best available science. If a basin
lacks a perennial yield estimate, the local government or water purveyor will work with the State
Engineer to use the best available information, and may require or conduct additional studies as
deemed necessary to make a decision. For planning-level estimates, if a basin is not fully
appropriated (i.e., appropriations are less than the perennial yield) public water purveyors
consider only the total water rights actually appropriated, including M&I rights and those that
may be converted to M&I. This methodology forms the basis for water resources compiled in
Table 2-1. In addition, public water purveyors may exclude water resources that have
inadequate quality for municipal use.
Depending on the availability of water rights in the open market, local water purveyors or their
customers may acquire water rights from willing sellers in the future as the need for additional
water resources arises, prior to the purveyor committing to serve development. Before
determining whether to make water service commitments based upon these resources, the
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water purveyors will, in the case of Truckee River rights, consider the priority and condition of
the water right, and whether the right can be transferred to municipal use or storage; in the case
of groundwater, the purveyor will consider the priority and condition of the groundwater right,
groundwater quality, and the long-term productive capacity of the basin.
This plan relies on the results of evaluations of the sustainability of water resources performed
by water purveyors and others which can be used to serve proposed developments contained
within local government land-use designations. It should be noted that community values, as
reflected in land-use decisions, will significantly influence the population projected to be served
by the Planning Area’s water resources. To adjust for potential variability over the long-term
planning horizon, estimates of sustainable surface water and groundwater resources will
constrain the population estimates when calculating the total population that may be supported
by the sustainable water resources identified in the comprehensive plan. The plan provides
guidance on use and allocation of future water resources; however, the existence of a planninglevel estimate of available resources should not be considered a commitment to, nor a
guarantee of, the availability of a water allocation for any specific project or parcel.
In areas where the approval of commitments through the parceling or subdivision process would
tend to create or exacerbate an imbalance between sustainable yield and commitments, the
local governments and water purveyors may limit such approvals or may take affirmative actions
to mitigate the deficits though mechanisms such as artificial recharge and recovery of
groundwater, conjunctive use of available resources, or the use of alternative water resources.
2.2.1.1 Water Resources Sustainability and Population Forecasts
In response to Washoe County voters’ concerns that the Truckee Meadows Regional Plan
(“Regional Plan”) (Truckee Meadows Regional Planning Agency, 2002) did not contain policies
requiring that local government land use plans be based upon, and in balance with, identified
and sustainable water resources available within Washoe County, the Washoe County Board of
Commissioners (“BCC”) in October 2009, proposed certain amendments to the Regional Plan,
which were adopted by the Regional Planning Governing Board (“RPGB”) in January 2010. The
amendments provide for a comparison between the Washoe County Consensus Population
Forecast (“Consensus Forecast”) and the estimated population that can be supported by the
sustainable water resources as identified in Chapter 6. The BCC further proposed, and the
RPBG adopted, amendments to the RPGB’s Regulations on Procedure to designate the
Northern Nevada Water Planning Commission (“NNWPC”) and the Western Regional Water
Commission (“WRWC”) as the entities to perform a comparison prior to the Regional Planning
Commission’s (“RPC”) adoption of the Consensus Forecast, and make findings as to whether
the Consensus Forecast is in balance with sustainable water resources.
According to the amended RPGB Regulations on Procedure, if the draft Consensus Forecast is
found to be in balance with the estimated population that can be supported by the sustainable
water resources, the Consensus Forecast is finalized and presented to the RPC for adoption. If
the Consensus Forecast is found to be greater than the estimated population that can be
supported by the sustainable water resources, the RPC may decide to either adopt a modified
Consensus Forecast so as not to exceed the sustainable water resources, or to not adopt the
Consensus Forecast and possibly take other action, such as initiating amendments to the
Regional Plan to change the development form and pattern. Upon finding that the draft
Consensus Forecast is greater than the estimated population that can be supported by the
sustainable water resources, the WRWC may investigate new or alternative water sources,
and/or water demand management strategies that may provide for an increase to its population
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estimate. Once adopted, the Consensus Forecast is incorporated into the Regional Plan and all
local government land use plans must conform to the provisions of the Regional Plan.

2.2.2 Economic Conditions and the Cost of Water Rights
Development activity in the Truckee Meadows from 2003 to 2006 was approximately double the
historic average, followed by a sharp decrease beginning in late 2006. The 2003-2006 period of
unprecedented growth exerted upward pressure on the price of housing in addition to the price
of water rights. The greatest increase in housing prices occurred between 2003 and 2005 when
the median sales price of existing homes increased 103 percent from $155,000 to $315,000. By
2010, the median sales price of existing single family homes fell to approximately $170,000.
In the spring of 2006, the statewide unemployment was at a record low of 3.9 percent, in sharp
contrast to a record high of 13.3 percent in September 2009. The Reno-Sparks area
unemployment rate tracks very closely with the statewide rate. In addition, Nevada continues to
rank in the top five states for the highest home foreclosure rate 2. The long-term effects of these
fundamental changes to the Planning Area’s economy are incorporated into the population and
water demand forecasts provided by TMWA, discussed in Chapter 6, population forecast is one
of four averaged to develop the Consensus Forecast.
The economic factors described above have had a direct impact on the water rights market,
including water rights associated with the Truckee River system which is the Planning Area’s
primary source of new water resources. The water rights market experienced a major disruption
in 2005, which led to a temporary reduction in the availability of water rights for all buyers,
including TMWA, which maintains a water rights inventory available for purchase of a will-serve
commitment by developers or other potential customers. Throughout 2005, developers and
other buyers of water rights paid prices as high as $60,000 per af at a time when market prices
earlier in the year were averaging between $4,000 and $8,000 per af. The demand for water
rights in the Truckee Meadows competed with other demands for Truckee River water rights.
These other demands included rights purchased for historic agricultural uses or to improve
lower-river water quality affected by water reclamation facility discharges to the Truckee River,
M&I demands for Truckee River water rights in the Fernley area, and other in-stream-flow uses
such as fisheries and wildlife. These competing interests along with the cost and time needed to
determine a water right’s ownership contributed to limited available supply and higher water
rights prices.
TMWA maintains an inventory of water resources it has acquired from willing sellers at
negotiated prices. In previous years, when there were fewer buyers and less demand for water
rights, TMWA was very successful in acquiring water rights. Today, the water rights market is
characterized by an increased number of buyers and a decreased number of willing sellers
unless the seller achieves a high price for their water right. This, along with recent buyer’s
willingness to pay much higher prices than past or current market trends would have predicted,
resulted in a 500 percent run-up in TMWA’s Rule 7 price over a 6-month period in 2005.
However, market corrections are occurring consistent with the recent decline in development
activity and an associated decrease in demand for water rights, aligning the price of water rights
closer to market conditions. Figure 2-4 shows that, although an increase in the cost of water
rights as measured by TMWA’s average annual price of Rule 7 water resource inventory
generally lagged the rapid increase in housing prices; the magnitude of the price change was
unprecedented.
2

Source: RealtyTrac.com.
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Figure 2-4: Changes in Median Price of Existing Homes and TMWA’s Annual Rule 7 Price
(TMWA, 2010)
The Orr Ditch Decree, issued in 1944, established the number of water rights associated with
the Truckee River and all its tributaries by reach, by priority, by owner, and by quantity. It is
important to note that although surface water rights can be subdivided and/or converted from
one use to another, for example from agriculture to M&I use, the overall total number of surface
water rights available from the Truckee River has not changed from the amount defined in the
Decree. A sufficient number of water rights are essential for issuing new will-serve
commitments. New development must demonstrate that adequate water resources exist to
serve a project. Will-serve commitments are only issued when, and if, water resources are
available to service the estimated demand of a particular project and drought supplies can
support the expansion of new demand. The needed water resources can either be purchased
on the open market by an applicant for new water service and dedicated to a water purveyor or
purchased directly from TMWA. Those purchasing will-serve commitments directly from TMWA
are required to reimburse the utility for the costs it incurred in acquiring, processing and carrying
the necessary water rights.
The primary water rights that applicants for new water service dedicate to TMWA or WCDWR
are mainstem Truckee River water rights. Although the number of remaining Truckee River
mainstem irrigation water rights available for conversion to M&I use continues to decrease,
analysis in TMWA’s 2030 Water Resource Plan shows that over 50,000 af of Truckee River
mainstem rights may potentially be available for dedication to TMWA or WCDWR to support
future will-serve commitments, and this amount is more than enough to meet TMWA’s future
water rights requirements through the planning horizon.
New will-serve commitments may also be made by dedication of irrigation water rights
associated with other sources, such as south Truckee Meadows tributary creeks, groundwater
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basins other than the Truckee Meadows and, in the Lemmon Valley and Cold Springs Valley
area, groundwater rights associated with the Fish Springs Ranch project.

2.2.3 Laws, Regulations, Decrees and Agreements
2.2.3.1 Truckee River Settlement and the Truckee River Operating Agreement
The Truckee River Settlement is important because it addresses decades of uncertainty with
respect to Truckee River water uses and users. Before the late 1980s, parties with interests in
Truckee River water had been largely unsuccessful in negotiating solutions to their issues and
the community was unable to rationally plan for its future. Nevada’s U.S. Congressional
Delegates and the Washoe Council of Governments were keenly aware that the community
would be out of water and unable to grow unless many of these uncertainties were resolved.
Some of the historical uncertainties included: (1) whether the Truckee River reservoirs could be
operated to accommodate the needs of the endangered and threatened species instead of
providing water to water right holders; (2) the amount of water which California was entitled to
use relative to the amount of water available for Nevada; (3) how California agencies charged
with managing wildlife issues would implement their regulatory programs such as increasing
minimum releases or in-stream flows, and whether those efforts would cause reservoirs to be
depleted leaving less water available in a drought; (4) how a 60 year old court decree,
dominated by agricultural uses, would adapt to changing uses or conversion of water uses from
irrigation to municipal; (5) how pending litigation would be resolved; (6) how Tribal claims to
water would be resolved and whether those claims to higher priority water rights would affect
Truckee Meadows water rights; and (7) what impacts all these unsettled issues would have on
the water utility’s ability to maintain existing water supplies, grow its water supplies and provide
for the communities’ future demand for water.
Eventually, in 1989, the Sierra Pacific Power Company (“Sierra”) and the PLPT signed an
agreement known as the Preliminary Settlement Agreement (“PSA”). The intent of the
agreement was to settle numerous issues (some mentioned above), claims and counter-claims
between these two parties and lay the foundation for a larger settlement to Truckee River issues
that would include the five Mandatory Signatory Parties (United States, California, Nevada,
Sierra [now TMWA], and the PLPT) and other parties willing to participate.
In 1990, Congress passed, and the President signed into law Public Law 101-618, the TruckeeCarson-Pyramid Lake Water Rights Settlement Act (“Settlement Act”). The Settlement Act,
which incorporated and ratified the terms of the PSA; provided for the negotiation of a new
operating agreement on the Truckee River; and preserved and protected the rights of all Orr
Ditch water rights holders. The bill had provisions regarding other issues, some of which were
related to the settlement, such as economic development funds for the PLPT; and some not
related, such as the Fallon Tribe Settlement and the Newlands project reclamation reform
provisions. Section 205(a) of PL101-618 directed the Secretary of the Interior to negotiate an
agreement for the operation of Truckee River reservoirs. This agreement has become known as
the TROA.
Negotiations on TROA began in the 1990s leading to the final agreement in September of 2008.
When implemented, TROA will allow for a congressionally authorized interstate allocation of
water and change the operations of the Truckee River system to accommodate multiple
beneficial uses for drought supply, endangered and threatened fish species, water quality,
California water use, and storage. In addition, operations will enhance riparian habitat,

6-03-15: NNWPC Agenda Item 8 Attachment

reestablish river canopy, enhance reservoir releases, improve recreational pools in the
reservoirs, and improve the process for emergency drawdown procedures for Lake Tahoe.
TROA was signed on September 6, 2008 by the Mandatory Signatory Parties (TMWA, PLPT,
California, Nevada, and the United States) and seven other parties. A number of contingencies
must be met before TROA can be implemented. Some of these have been satisfied since
TROA’s execution, while others remain to be accomplished. These include:
•

•

•

•

•

•

Publication of TROA in the Federal Register occurred on December 5, 2008 and its
promulgation as a regulation occurred on January 5, 2009. The Truckee-Carson
Irrigation District (“TCID”), Churchill County and the City of Fallon have initiated litigation
in United States District Court challenging the regulation, including a challenge to the
adequacy of the Final Environmental Impact Statement for the Operating Agreement.
TCID, Fallon and Churchill County dismissed their lawsuit under California
Environmental Quality Act (“CEQA”) and the time to bring that action has since run out.
Modification of the Orr Ditch Decree to accommodate changes required by TROA
(submitted to the court in United States v. Orr Water Ditch Company, et al. for approval
of modifications to the Orr Ditch Decree on November 17, 2008). The motion has been
opposed by TCID, Churchill County and City of Fallon. Service of process on water right
holders is to be completed by mid-December with a full hearing on the merits projected
for some time next year.
The United States and the Truckee Meadows Water Authority submitted a joint motion to
the court in United States v. Truckee River General Electric Company to modify the
Truckee River General Electric Decree on November 20, 2008. The Court entered an
order modifying the Decree on December 22, 2008 without objection from TCID, Fallon
or Churchill County. Now TCID has indicated that it intends to move to have this order
vacated, but has not yet done so.
Change petitions (filed in 2004) were heard in July 2010 with a ruling expected by late
2010 or early 2011 by the California State Water Resources Control Board to change the
water rights for Boca, Prosser Creek and Stampede Reservoirs, and for Independence
Lake.
Hearings before the State Engineer were held in December 2009 on Applications filed in
2006 and 2007 to change the water rights in Nevada to allow TMWA to hold the
consumptive use component of certain of its water rights in storage. The State Engineer
issued Ruling 6035 in March 2010 permitting the applications and their exercise as
described above and subject to certain conditions consistent with existing Federal Water
Master administration of Orr Ditch Decree water rights. The protestants in that filing
(Truckee-Carson Irrigation District, the City of Fallon, and Churchill County) have filed a
petition for judicial review of that decision. In addition, changes to TMWA’s water rights
to generate single purpose hydroelectric power may also need to be approved; those
change applications have been filed with the Nevada State Engineer, but no hearing
date has yet been established.
The Nevada State Engineer's ruling on unappropriated Truckee River water (granting the
unappropriated Truckee River water to the PLPT), State Engineer Ruling No. 4683, must
be final, and the Orr Ditch Court must have made a determination that the Truckee River
in Nevada is fully appropriated and closed to new appropriations. On March 30, 2009,
the final appeal was dismissed, and Ruling No. 4683 is now final. However, the State
Engineer's denial of an earlier TCID application for unappropriated Truckee River water
is still pending in the Third Judicial District Court in and for the County of Churchill. It is
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•

anticipated that any decision by that court will also be appealed to the Nevada Supreme
Court.
PLPT v. California, Civil S-181-378-RAR-RCB, and United States v. Truckee-Carson
Irrigation District, Civil No. 4-2987-RCB, cases pending in federal courts in California and
Nevada, respectively, must be finally resolved. The United States v. Truckee-Carson
Irrigation District case was dismissed with prejudice on August 10, 2009. Work is
underway to have the remaining action dismissed with prejudice.

Additional accomplishments of the TROA parties or TMWA toward implementing PL 101-618
and TROA include the following: United States Bureau of Reclamation (“BOR”) and TMWA
executed a storage contract in 2008 and the referendum vote by the PLPT held in 2008 was
successful. TMWA has also completed the retrofit of its single family flat-rate services with
meters. Reno, Sparks and Washoe County have been assigned approximately 3,210 af of
Truckee River or tributary water rights toward the TROA requirement for dedications of 6,700 af
for water quality purposes. The Mandatory Signatory Parties continue to work toward
implementing TROA. Many or most of these accomplishments have been, or will be, appealed
by TCID, Fallon, Churchill County, or other parties. The effectiveness of TROA is conditioned
upon all of these appeals being exhausted. It cannot be known with certainty when court rulings,
regulatory or appeal processes will be complete.
Reno, Sparks and Washoe County have agreed in TROA, Section 1.E.4 to provide 6,700 af of
additional Truckee River water rights for water quality purposes. Dedications for the 6,700 af
requirement can be either mainstem Truckee River water rights or tributary water rights. These
water rights are largely already owned by Reno, Sparks and Washoe County or related entities
and were obtained by other means, such as the program to recover and convert inactive
Truckee River water rights appurtenant to public lands and right of ways within the Truckee
Meadows. To date, approximately 3,210 af have been assigned to Reno, Sparks and Washoe
County under this program. The consumptive use portion for the Truckee River basin water
rights is approximately 4,188 af of water, or 17.6 cubic feet per second (“cfs”).
TROA is now a signed document and binds the PLPT, the United States, California, Nevada
and TMWA to move forward together to implement and make TROA effective. There are and
always will be regulatory uncertainties surrounding the use the Truckee River. When TROA
becomes effective there will be a new, more flexible framework for river operations which will
provide parties additional opportunity to accommodate issues as they emerge. However,
because TROA is not yet in place, other water supply options to provide the drought reserves (if
TROA implementation is delayed or halted) are discussed in TMWA’s 2030 Water Resource
Plan (Appendix B).
2.2.3.2 Orr Ditch Decree
In 1902, the United States withdrew from public entry the lands required for the government’s
first reclamation project, the Newlands Project located in and around the City of Fallon in
Churchill County, Nevada. The following year, the United States posted an application to
appropriate the water stored in Lake Tahoe. Recognizing that water released for the Newlands
Project would be subject to a multitude of upstream diversions with very early priorities, the
United States first brought suit to condemn the operation of the Tahoe Dam and then filed to
adjudicate all uses of Truckee River water within Nevada and to establish a firm water supply for
the Newlands Project. The final decree in the water rights adjudication lawsuit is know as the
Orr Ditch Decree and was entered in 1944.
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The decree is administered by the U.S. District Court Federal Water Master. In combination with
the 1935 Truckee River Agreement and the Floriston Rates (see below), the Orr Ditch Decree
represents the basis for operation of the Truckee River between Lake Tahoe and Pyramid Lake.
It incorporates the provisions of the Truckee River Agreement, which provides for operation of
storage facilities, especially Lake Tahoe, to satisfy Truckee River water rights. The Floriston
rates, shown in Table 2-2, constitute the chief operation objective on the Truckee River today
and originated as a turn-of-the-century flow requirement for run-of-the-river users — hydropower
and a pulp and paper mill. While the Orr Ditch Decree establishes water rights for entities within
Nevada using the Truckee River’s waters, the Truckee River Agreement, as part of that Decree,
determines the operational mechanisms to satisfy those rights. The Orr Ditch Decree and the
incorporated Truckee River Agreement provides TMWA with its basic water rights for its M&I
water system.
Table 2-2 Floriston Rates (cfs)
Lake Tahoe Elevations
October
November
thru
February
Below 6223.00 feet (natural rim)
0
0
Below 6225.25 feet
400
300
Between 6225.25 and 6226.00
400
350
Above 6226.00 feet
400
400

March

April thru
September

0
300
350
500

0
500
500
500

2.2.3.3 Water Quality Settlement Agreement
During the winter of 1994-95, Nevada Senator Harry Reid initiated a series of multi-party
negotiations to see whether resolution could be reached on the issues surrounding the lower
Truckee-Carson Rivers that had not been solved in PL 101-618. Despite failure to reach an
overall settlement of those issues, the discussion concerning water quality enhancement for the
lower Truckee River continued forward and an agreement was approved by local governments
and the PLPT in October 1996.
This agreement among the Cities, County, PLPT, United States, and NDEP provides in broad
terms that the community and the United States would both buy water rights to be used for instream flows in the Truckee River in exchange for dismissal of lawsuits by the PLPT. It is
expected that the augmentation of flows in the river will enhance its water quality.
As a result of the Water Quality Settlement Agreement (“WQSA”), Reno, Sparks, Washoe
County, and the U.S. Government agreed to spend $24 million on the purchase of Truckee
River water rights to help improve water quality in the lower Truckee River. In 1997, Reno,
Sparks and Washoe County entered an interlocal agreement for the implementation of the
WQSA and delegated the implementation to a newly formed committee, the Local Government
Oversight Committee (“LGOC”), with authority to acquire water rights, manage and dispose of
property, and manage the acquired water rights. Shortly thereafter, the Department of the
Interior (“DOI”) contracted with the PLPT to assume its duties under the WQSA, with funding
provided by the DOI.
Water right purchases by the LGOC and PLPT began in 1998. The purchases have continued
through the present time with nearly all of the $24 million having been expended on the
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purchase of water rights. Presently, the LGOC has acquired approximately 3,283 af of water
rights and the PLPT has acquired approximately 2,107 af of water rights.
The LGOC has filed applications to utilize its purchased water rights for wildlife purposes and
obtained change permits on approximately 2,314 af with a diversion rate of 15.85 cubic feet per
second (“cfs”). Applications to change the place and manner of use of approximately 183 af of
the LGOC water rights remain pending. The Nevada State Engineer has applied a consumptive
use adjustment to the LGOC acquisitions, which originated from lands within the Truckee River
basin in order to account for the return flows (which would have accrued back to the Truckee
River under the original decreed uses). At the present time, the PLPT has obtained approval of
change applications in the amount of approximately 1,378 af. As all of the water rights held by
the PLPT are from the Truckee Division of the Newlands Project under Claim 3 of the Orr Ditch
Decree, and based upon the past actions of the Nevada State Engineer, it is reasonable to
expect that they will not be subject to a consumptive use deduction.
When all of the WQSA funds have been expended and the change applications have been
approved, there should be at least 4,535 af of water, or 25 cfs, under permit for wildlife purposes
available from the WQSA acquisitions for augmenting the flow of the lower Truckee River.
Together, the WQSA water rights and the TROA Section 1.E.4 water rights will provide
approximately 42.6 cfs of Water Quality water for augmenting the flow of the lower Truckee
River under normal conditions. When TROA storage becomes available, these water rights
may be stored in Truckee River reservoirs to provide for water quality flows during drought
conditions.
2.2.3.4 Tribal Water Quality Standards
Although the Pyramid Lake Paiute Reservation is not physically within the boundaries of the
Planning Area, the PLPT does have regulatory authority on lower Truckee River water quality
standards within the reservation boundaries. This is discussed further in Chapter 4. The 1987
amendments to the Clean Water Act allowed federally recognized Indian tribes to apply to be
treated as a “state” for certain Clean Water Act purposes, including the development of water
quality standards. The Environmental Protection Agency (“EPA”) granted Clean Water Act
Section 106 program authority in 1990, allowing the PLPT to receive grants to conduct a
limnology study of Pyramid Lake, and gather other water quality data. Using the information
from these studies the PLPT developed water quality standards for the lower Truckee River,
from the Reservation boundary downstream to and including Pyramid Lake. The EPA granted
the PLPT “treatment as a state” status in January 2007 and approved the water quality
standards on December 19, 2008. The PLPT, rather than the State of Nevada, is now
responsible for meeting and enforcing these standards within the Reservation. The PLPT’s
numeric water quality standards are generally similar to the state standards.
2.2.3.5 State Water Law
The Nevada Division of Water Resources (“NDWR”) within the Nevada Department of
Conservation and Natural Resources is responsible for administering and enforcing Nevada
water law, which includes the adjudication and appropriation of waters of the state. The
appointed administrative head of NDWR is the State Engineer, whose office was created by the
Nevada Legislature in 1903. The purpose of the 1903 legislation was to account for all existing
water use according to priority.
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The Nevada General Water Law Act of 1913 gave jurisdiction over all wells tapping water in
definable underground aquifers to NDWR. In 1939, the Nevada Underground Water Act was
passed which granted NDWR jurisdiction over all groundwater in the state. Both acts provide
that all water within the boundaries of the state, whether above or beneath the surface of the
ground, belongs to the public and is subject to appropriation for beneficial use under the laws of
the state. Nevada water law is based on two fundamental concepts: prior appropriation and
beneficial use. The prior appropriation doctrine, or "first in time, first in right", allows for the
orderly use of the state's water resources by granting priority to senior water rights. This concept
ensures that senior water rights are protected as new uses for water are allocated. All waters of
the state may be appropriated for beneficial use as provided for in the Nevada Revised Statutes
(“NRS”).
To acquire a permit to appropriate water, an application that identifies the point of diversion and
place of use must be filed with the State Engineer who reviews pertinent information and either
approves or denies the application. An application is not a water right until a permit is issued;
however, an application is significant because it establishes a priority date. Once granted,
water rights have the standing of both real and personal property, which means they are
conveyed as appurtenances to real property unless they are specifically excluded in a deed of
conveyance. When water rights are purchased or sold as personal property or treated
separately from real property in a real estate transaction, the water rights are conveyed
specifically by a deed of conveyance. Water rights purchases and changes in points of
diversion, manners of use and places of use are accomplished by filing the appropriate
application with the State Engineer.
A permitted appropriation may be converted to a certificated water right after a filing for proof of
beneficial use has been accepted by the State Engineer. If this is not done, the permittee may
lose the right to claim title to the water. In addition to permitted and certificated water rights, the
State Engineer also administers vested, adjudicated and reserved water rights.
Vested and adjudicated water rights have been acknowledged or designated through a legal
process. These rights are usually of the highest priority and typically cannot be retired without
legal proceedings. Vested rights are for water that was put to beneficial use before enactment
of state water law pertaining to the source water and are typically finalized through an
adjudication proceeding. Reserved water rights are created when the federal government
withdraws land from the public domain to establish a federal reservation such as a national
park, national forest, or Indian reservation. By this action, the government is held to have
reserved water rights sufficient for the primary purpose for which the land was withdrawn.
In addition to the types of water rights discussed above, appropriations known as supplemental
rights, also exist. Supplemental water rights provide for a secondary source of water to support
the fulfillment of a primary water right. For example, the State Engineer may issue water rights
for a primary source, such as a creek, using supplemental groundwater rights as a backup to
ensure fulfillment of the primary rights when the creek water is not available. Due to the special
nature of supplemental rights, conversions for other manners of use are subject to denial,
discount or forfeiture.
More and more, municipal and industrial uses are typically considered the highest and best
manners of use for waters of the state; therefore, it is common for appropriations to be
converted from other uses to municipal and industrial use. However, of the large number of
beneficial uses recognized by the State Engineer, only a few are convertible. Table 2-3 shows
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some generalized manners of use and comments on the likelihood for conversion to municipal
or industrial use. Upon conversion, multiple restrictions may apply.
Table 2-3 Manner of Use and Conversion to M&I
Manner of Use
Comments on Conversion to M&I*
Commercial
Conversion possible
Construction
Conversion not likely as intended for temporary use
Domestic
Conversion possible
Drainage
Conversion not likely
Environmental
Conversion prohibited, intended for temporary use*
Industrial
Conversion possible
Irrigation
Conversion possible
Mining & Mineral
Conversion possible, basin dependent
Power
Conversion not likely as intended as non consumptive use
Quasi Municipal
Conversion possible
Recreation
Conversion possible
Stock
Conversion possible
Storage
Conversion not directly as right is a precursor to other uses
Wildlife
Conversion possible
* NRS 533 defines “environmental permit” as a temporary permit to appropriate water to avoid the pollution or
contamination of a water source. A change of use for which the permit is issued is prohibited.

Historically, only a portion of the water applied for agricultural irrigation was consumed (i.e., not
returned to the stream), either by the irrigated vegetation, evaporation or infiltration into the
ground. The run-off water that was returned to the stream was available to satisfy the water
rights of downstream users. The component of water that is consumed is referred to as the
“consumptive use” portion of a water right; the remainder of the water right is the “nonconsumptive use” portion. If the non-consumptive use portion of a water right is diverted such
that it no longer returns to the stream, it is no longer available to downstream users. A
replacement amount of water rights must be acquired and remain in the stream as in-stream
flow to ensure that the rights of downstream users are not negatively impacted. In the Truckee
Meadows Service Area, most historic agricultural uses of surface water have been converted to
municipal uses. The non-consumptive use portion of municipal water diverted from the Truckee
River flows as wastewater to the Truckee Meadows Water Reclamation Facility (“TMWRF”) and
returns to the Truckee River after treatment.
Transferring water from one basin to another is common in Nevada and the State Engineer has
approved a number of interbasin transfer applications for beneficial uses including irrigation and
municipal supply. NRS 533.370 outlines the State Engineer’s responsibility to evaluate the
merits of applications for interbasin transfers based on the following criteria:
•
•

•
•

Whether the applicant has justified the need to import the water from another basin
If the State Engineer determines that a plan for conservation of water is advisable for the
basin into which the water is to be imported, whether the applicant has demonstrated
that such a plan has been adopted and is being effectively carried out
Whether the proposed action is environmentally sound as it relates to the basin from
which the water is exported
Whether the proposed action is an appropriate long-term use which will not unduly limit
the future growth and development in the basin from which the water is exported
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•

Any other factor the State Engineer determines to be relevant

2.2.4 Source Water Reliability
This section discusses the reliability of the Planning Area’s primary water sources in terms of
both quantity and quality for continued municipal purposes. The discussion explores weatherrelated factors, such as climate change and drought cycles, that can affect the availability of
surface water resources seasonally and groundwater on a longer-term basis, and water quality
issues that can also affect the short- and long-term sustainability of the available water
resources. The most imminent threats to the reliability of the Planning Area’s water supply are
weather and source water supply contamination, both of which may affect the quantity and
quality of available water supplies.
2.2.4.1

Weather

Weather is the primary determinant in establishing water supply for the Truckee Meadows.
Precipitation replenishes the reservoirs and aquifers from which water is used and recycled.
While the weather pattern consistently provides precipitation during the winter and spring
months, the type of precipitation (snow versus rain), water content of snow, and speed of
snowmelt vary from year to year. Water resources managers address water supply uncertainty
depending on the source of water. TMWA manages uncertainty through storage of water in
upstream reservoirs, conjunctive use of surface and groundwater supplies and continual
assessment of the threats to water supply reliability from weather. Purveyors largely or solely
dependent on groundwater are concerned more with the long-term effects weather has on
aquifer recharge and storage. The key weather-related concerns with ensuring a continued
adequate water supply are climate change and drought.

Climate Change
In 2006 and in 2009 (see TMWA’s 2030 Water Resource Plan, Appendix B), TMWA partnered
with the Desert Research Institute (“DRI”) to assess the potential for climate change and global
warming to affect the Truckee Meadows’ water supplies. The results of the assessment show:
•
•
•
•

Historic data is the best data available for future planning at this point in time.
Scientific evidence remains inconclusive as to effect on the Truckee Meadows.
The high variability in data and findings makes it difficult to detect long-term trends that
may be due to climate change as a factor affecting regional water resources.
Continued monitoring of research on this topic is warranted.

Specifically, DRI analyzed climate and hydrologic data in the Truckee Meadows region in order
to reveal potential signs of environmental change that may be consistent and coincident with
global warming. The analyses included investigations of temperature, precipitation, snow water
equivalent, streamflow volume and timing, and reservoir volumes for the Lake Tahoe and
Truckee River hydrographic basins. Linear regression analyses were used to identify the
following trends:
•

Temperature data revealed a slight trend towards increased minimum and maximum
temperatures at most gages. However, a few stations showed that trends towards
decreased temperatures and year-to-year variability were quite high at all stations.
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•
•
•

•
•

•

Annual precipitation showed very high variability with an overall trend towards slightly
reduced winter precipitation.
Snow water equivalent (“SWE”) showed very high variability with some stations reporting
a trend towards increased snowpack and others showing reduced snowpack trends.
The SWE trends were highly correlated with instrument elevation, where high elevation
stations observed increased SWE and the low elevation stations observed reduced
SWE.
Mean annual streamflow data varied widely between water years.
Long-term streamflow volume and timing trends were investigated through linear
regressions of the cumulative streamflow volumes. The records revealed no consistent
trends in streamflow volume or timing for the period of record.
Cumulative-volume-linear-regression analyses were also used to investigate trends in
reservoir volumes. The reservoir volumes displayed an obvious dependence on
precipitation, as periods of drought strongly influenced reservoir volumes.

In order to investigate correlations between hydrologic variables and possible modifications in
hydrologic processes, the following double-mass analyses were conducted:
•

•
•
•
•

Relationships between streamflow and precipitation were studied at four paired stations.
The results confirmed the expected high degree of correlation between these variables.
The functions between precipitation and streamflow remained consistent throughout the
records, indicating no observed modifications in large scale precipitation-runoffstreamflow processes at un-dammed gages.
Double mass analysis of precipitation and reservoir volumes further demonstrated the
high degree of correlation between these variables.
Analyses of SWE and streamflow data revealed a slight deviation from historical trends
over the past four water years.
No consistent departures from long term patterns were observed between streamflow
and reservoir volumes.
Patterns between SWE and reservoir volumes remained consistent throughout the
period of record.

As a result of these analyses, DRI concluded that no significant changes were found in the
climatic and hydrologic variables over the period of record. Temporal trends in temperature,
winter precipitation, and SWE were observed at some stations. However, very high year-to-year
variability was observed for all stations and parameters.
In the fall of 2010, the US Bureau of Reclamation (“BOR”) proposed a Truckee River basin
study, authorized by the 2009 Secure Water Act (PL 111-11) under the Climate Change
Adaptation Program. The Secure Water Act provides for federal cost-share funding and the
BOR to conduct comprehensive, collaborative studies in western states river basins to evaluate
the impacts of climate change and define options for meeting future water demands.
Preliminary discussions have taken place with WRWC member agency staff and other local
stakeholders. The BOR anticipates initiating the two-year study in 2011.
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Droughts
Consecutive years of low precipitation in the Lake Tahoe and Truckee River basins produce dry
conditions and drought cycles for the Truckee Meadows. The length of a drought cycle is solely
a function of climatic conditions over a period of years. A good indicator of an impending dry
year is snowpack accumulation. Measured on April 1 of each year, the snowpack is used to
forecast river flows through the year. Figure 2-5 shows snowpack for the Truckee River basin
over the past 24 years. Annual snowpack accumulation in the Tahoe and Truckee River basins
is the foundation for estimating the amount of water that will run off and contribute to river flows
during the year. In years of less than average snowpack, the risk of a continuing drought cycle
with less-than-average-river flows increases.
The most recent drought cycle in the Truckee Meadows occurred from 2000 to 2005. As shown
in Figure 2-5, snowpack within the Truckee River basin was below average in 2000 and
continued that pattern again in 2001. While there was an improvement over 2001 in the amount
of snowpack and runoff in 2002-2004, it was not enough to end the drought. Although TMWA
did not need to utilize any privately owned stored water (“POSW”) to meet customer demands
during these five years, the reduced water availability made it difficult to sustain the required
Floriston Rates in December 2002 and again from late 2003 into early 2004.

Figure 2-5 Snowpack for the Truckee River Basin (TMWA, 2010)
In September 2004, Floriston Rate storage was exhausted and normal-river flows were not met
again until the end of February 2005 which ended up being a 125 percent of average snowpack
year in the Truckee River basin. Due to heavy precipitation and flooding in late December 2005
and early January 2006, the elevation of Lake Tahoe rose significantly. In fact, almost 11 inches
of precipitation was recorded at the United States Geological Survey (“USGS”) Farad gauging
station over a two week period (December 21, 2005 to January 3, 2006). An above average
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snowpack was recorded again (126 percent of average) in the Truckee River basin in 2006.
Lake Tahoe and all Truckee River basin reservoirs filled as a result of the streamflow runoff that
was produced the following spring. Those two consecutive above average snowpack years
(2005 and 2006 respectively) effectively ended the five year drought cycle.
The severity of the 2000-2005 Drought as compared to prior droughts is illustrated by
Lake Tahoe elevations in Figure 2-6, in which month-end elevations of Lake Tahoe during the
1928 to 1935 Drought, the 1987 to 1994 Drought, and the 2000-2005 Drought are compared.
On November 30, 1992, Tahoe reached a historic low elevation of 6220.2, or 2.8 feet below its
rim. As shown, the graph also illustrates that reservoir operations cause reservoir depletions to
extend over a period of 5 to 6 years, whereas the reservoirs can refill completely with a year of
non-drought year precipitation or wintertime flooding (e.g., 2005-2006).
The 1987 to 1994 Drought is still the most severe drought on record. Figure 2-6 shows that the
Truckee River system is finishing the third year of an ongoing climatological drought cycle. It
cannot be known whether the cycle will end with the 2009/2010 winter snowpack or continue on.
Snowpack in the Truckee River basin was 51, 86, and 85 percent of average for the years 2007,
2008, and 2009, respectively. In December 2008, Floriston Rate storage was depleted, and in
2009 Floriston Rates were depleted on October 16 with Lake Tahoe at its natural rim and Boca
Reservoir down to its minimum pool elevation.
As is typically the case, it took three consecutive dry years for Lake Tahoe to fall to its rim prior
to November. By definition, the region in 2009 was in a Drought Situation but the loss of river
flows came after the prime irrigation season with no impact to TMWA’s POSW or need to
increase groundwater production.
As of April 2010, results for the 2009/2010 winter produced below average precipitation for a
fourth year and the region remains in a Drought Situation. April 1, 2010 snowpack for the
Truckee River basin was 89 percent of average; however, a series of late April and early May
snowstorms increased the average snowpack to over 110 percent. The water available for
TMWA during summer 2010 supported normal Floriston rate flows through October which was
similar to water supply conditions in 2009.
Important observations to be drawn from reviewing the historical Truckee River hydrology and
drought periods include:
•
•
•
•

Water levels in all reservoirs are gradually depleted but refill rapidly following a drought,
usually in a two to three year period.
Truckee River supplies are available the majority of the year, whether climatological
induced drought or non-drought year conditions persist.
Donner and Independence Lakes typically fill each spring.
Truckee River water supply provided by normal operation for Floriston Rates can
diminish early in the summer of dry years.
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Figure 2-6 Lake Tahoe Elevations during Drought Cycles (TMWA, 2010)
Climate change and drought are the most significant weather-related variables with potential to
change the quantity and quality of the water supply. Studies completed by DRI indicate that
while potential for climate change to alter the timing, type of, and quantity of precipitation should
continue to be monitored, artificially constraining current and future water supplies for a 20-year
plan is not appropriate at this time until more definitive study results are available. Drought
cycles on the other hand have established historical patterns, with the most severe drought on
record lasting eight years. TMWA plans for drought cycles by utilizing a combination of natural
river flows, groundwater pumping, POSW releases, and extraction of accumulated groundwater
injections. Operation of TMWA’s water production facilities to meet demands during drought
cycles is discussed in detail in Chapter 7.
With respect to year-by-year snowpack, DRI estimates that, for the Lake Tahoe and Truckee
River basins, cloud-seeding has boosted water in the snowpack by an average of 18,000 af a
year over the last 10 years. Water resources managers have therefore determined that
continued investment in DRI’s cloud seeding program, which has been in operation for more
than 25 years, is prudent in light of climate change and drought cycle uncertainties.
The potential effects of drought and climate change are far less immediate on groundwater
recharge and aquifer storage as compared to surface reservoir storage and stream flow, which
is why water resources managers include groundwater as part of the Planning Area’s drought
supply. Groundwater recharge, however, is a long-term concern because of the close
association between recharge and long-term precipitation and runoff patterns.
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Weather-related factors have little long-term effect on reclaimed water as a source of water
supply. In a sense, reclaimed water is drought resistant in that water reclamation facilities
receive, treat and discharge relatively constant average annual flows; however, winter storage
may limit the amount of reclaimed water for irrigation in some areas of the Planning Area.
2.2.4.2 Groundwater Recharge
Groundwater recharge is affected not only by long-term precipitation and runoff trends, but also
by the effects of development, which could exacerbate any diminished recharge resulting from
weather related changes. Policy 1.3.b, in Chapter 1, and local development codes provide for
the protection of groundwater recharge areas in most natural drainage ways, however
conversion of irrigated land and conveyance ditches to urban uses is a concern for some
locations. Figure 2-7 shows areas considered to have good recharge potential. Studies have
shown that surface irrigation serves as a source of secondary or incidental recharge to the
groundwater system. Secondary recharge occurs as seepage from conveyance ditches and as
deep percolation of water applied to fields and pastures. Groundwater level declines associated
with diminished agricultural irrigation have been documented in the South Truckee Meadows by
Yeamans and Broadhead (1988) and Consulting Engineering Services (“CES”) (1998).
Diminishing groundwater recharge is a concern in the Spanish Springs Valley hydrographic
basin, where as much as 67 percent of the total groundwater recharge has been from Orr Ditch
leakage and irrigation practices (Hadiaris, 1988 and USGS, 1996). The State Engineer’s office
has acknowledged this secondary recharge in its perennial yield estimate and has issued water
rights appropriations accordingly, some of which are dedicated for M&I use. WCDWR, working
with TMWA and local land use planners, is implementing a water resource management
strategy to decrease reliance on groundwater and increase TMWA wholesale water use to
address this concern. Chapter 8 discusses this strategy and plans for water facilities to meet
future demands in Spanish Springs Valley.
2.2.4.3 Aquifer Storage and Recovery
During the winter season, many of TMWA’s wells are used to inject treated surface water into
the groundwater aquifer for storage and future peak season use. The injection of treated
surface water for aquifer storage and recovery (“ASR”) in the Truckee Meadows has increased
from 81 af as part of TMWA’s 1993 pilot program, to 2,400 af in 2003. The total amount of
water injected in the Truckee Meadows aquifer since 1993 is 10,800 af, while 670 af has been
injected into the West Lemmon Valley hydrographic basin.
Golden Valley, a sub-basin of the east Lemmon Valley hydrographic basin, has been developed
with more than 600 homes on domestic water wells and septic systems. Water quality and
quantity has been deteriorating since the 1980s. Washoe County, after six years of a federally
supported pilot project, initiated a long-term groundwater recharge project in 2002, funded by
Golden Valley property owners. The project injects approximately 100 af of water per year to
help offset declining water levels and improve water quality.
ASR projects have also been investigated for the South Truckee Meadows. Successful pilot
studies have been conducted on two wells owned by the South Truckee Meadows General
Improvement District (CES, 1998 and Washoe County, 2002). However, at this time there are
no firm plans to pursue full-scale projects.
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Figure 2-7 Areas of Good Potential Recharge
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2.2.4.4 Reclaimed Water
Weather-related factors have little long-term effect on reclaimed water as a source of water
supply. Reclaimed water is drought resistant in that water reclamation facilities receive, treat
and discharge relatively constant average annual flows. Winter storage may limit the amount of
reclaimed water for irrigation in some areas of the Planning Area.

2.2.5 Source Water Quality
This section includes an overview of source water quality, identifies potential sources or causes
of water supply contamination and briefly describes programs and measures to protect, improve
and maintain source water quality. Source water refers to surface water and groundwater
sources before diversion for municipal use.
TMWA includes source water protection within its source water quality assurance program, and
describes management of high turbidity events in the Truckee River, toxic spills, other
emergencies and the Truckee River Fund, among other measures in its 2030 Water Resource
Plan (TMWA, 2010). Source water protection for groundwater includes wellhead protection
plans, the Central Truckee Meadows Remediation District and other efforts to manage humancaused and naturally-occurring contaminants.
2.2.5.1 Truckee River Water Quality
The water quality of the Truckee River is normally excellent. Surface water is of exceptional
quality because base flows are composed of Sierra Nevada Mountain snowpack runoff and
seepage or spring flow. Typical water quality data are shown in Table 2-4. Mineral
concentrations are very low, and turbidity levels are typically less than five NTU 3. Higher than
average turbidity events can occur in the Truckee River during periods of floods, storm runoff
and/or algae growth associated with low flows and warm temperatures in summer.
Table 2-4 Typical Mineral Concentrations of Surface Water
Constituent
Minimum
Average
Maximum
Total Dissolved Solids, mg/L
34
86
132
Total Suspended Solids, mg/L
1
13
20,000*
pH
6.8
7.7
9.6
Temperature, degrees C
0.0
0.5
20.0
* High turbidity events only, such as the July 1992 flash flood on Gray Creek.
TMWA’s ability to treat surface water at its treatment facilities during possible events of high
turbidity and chemical or biological contamination is a major factor in Truckee River reliability.
Three types of possible contamination events are identified:
•
•

3

Turbidity events – low frequency events that are flushed by river flows within hours.
Non-persistent toxic spills – spills of substances that would be flushed by river flows,
usually within an 8 hour period.

The term “turbid” or “turbidity” is applied to waters containing suspended matter that interferes with the passage of
light through water. Turbidity is measured in nephelometric turbidity units or “NTU”.
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•

Persistent toxic spills - spills lasting more than 2-4 days that do not flush through the
river channel.

Turbidity at conventional filtration plants is removed through chemical stabilization (coagulation
and flocculation), followed by sedimentation and filtration. All surface water is treated at Chalk
Bluff Treatment Plant (“CTP”) or Glendale Treatment Plant (“GTP”) before distribution. The
modern treatment facilities at CTP and GTP have greatly reduced the water supply risks
associated with turbidity events. Both CTP and GTP are designed to operate during intermittent
turbidity events as high as 4,100 NTU lasting five to ten days, but it is more practical to shut the
plants down and let the turbid water pass by to avoid significant clean-up efforts and costs at the
treatment plants. Should a turbidity event occur that exceeds TMWA’s ability to treat the water
to required standards, it is possible to operate the system with only wells to supply an average
day demand, more than sufficient to meet current indoor or winter daily demands of
approximately 35 million gallons per day (“MGD”).
Few toxic spills have occurred on the Truckee River, none of which were of major proportion.
The most recent event was a sewage spill near Truckee, California which occurred in the spring
of 1991, resulting in the shutdown of GTP operations for a day. Major toxic spills that would
render the Truckee River unusable have not been recorded. However, toxic spills into rivers
throughout the United States do occur, some of which have rendered water supplies unusable
for an extended period of time. In the event of an incident on the Truckee River the contaminant
might be diluted and washed downstream within a day depending on the flow rate in the river at
the time. TMWA might be able to increase river flows through release of its stored water from
upstream reservoirs. These steps are likely to mitigate any contaminant that does not readily
adhere into the riverbed.
Past resource plans and a recent review of United States Department of Transportation data
identified several types of hazardous materials commonly transported through the Truckee
River watershed. They include:
Ammonia perchlorate
Anhydrous ammonia
Chlorine
Cyanide
Hydrochloric acid

Hydrogen sulfide
Nitro cellulose (wet)
Propane
Petroleum naphtha
Phosphoric acid

White phosphorous
Propargyl alcohol
Sulfuric acid
Sodium hydroxide

These chemicals represent ingredients used in the formation of products ranging from
rocket fuel to pesticides. Although most are extremely toxic it is likely that all would be flushed
past TMWA’s treatment plant intakes within one day. Chemicals that would likely adhere to the
river bed include manufactured pesticides, herbicides, and fungicides. Each chemical would
require a specific response depending on location, duration, and other factors of the water
quality emergency. In the event of a spill, it is currently possible to operate using distribution
storage and wells while the water quality emergency is being assessed.
In 2007, research was completed at the University of Nevada, Reno (“UNR”) on behalf of
TMWA (see TMWA’s 2030 Water Resource Plan Appendix E), to quantify the risk of a spill to
the Truckee River using data that was previously not available. The analysis has shown no
recorded contamination event from rail or highway transportation. The data also suggests that
accidents tend to occur more frequently during the loading and unloading of trucks and rail cars.
This suggests that the area of highest risk is downstream of TMWA’s treatment facilities in the
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City of Sparks where there is a rail yard and a large number of warehouses and shipping
companies.
Also completed by UNR in 2008 was a risk analysis and assessment accompanied by the
development of a contaminant transport model of the Truckee River from Tahoe City to the
GTP. The results of this research are provided in the TMWA 2030 Water Resource Plan,
Appendix E and include travel times for various classes of chemicals at different flow rates. The
model is used to quantify the time periods required for the river to flush a spill from different
possible locations, which will aid operation of the surface water treatment plants should a
contaminant event on the river occur.
While a toxic spill into the Truckee River is clearly a concern, this would be an extremely rare
event and such an event has not occurred to this date. However, depending upon the time of
year, TMWA is able to operate without the river for a period of hours to days using system
distribution storage and its production wells. A detailed plan cannot be developed for a major
emergency on the Truckee River that would anticipate all possible combinations of
circumstances requiring emergency actions. Variables include location, size, and type of spill;
time of year; levels of reservoirs and streams; customer demands; and other factors. The supply
of water available from its 32 production wells enables TMWA to meet demands for average
indoor water use throughout the year. In addition to relying on its wells, other steps to reduce
water use during an extreme event and/or extended river outage could include:
•

•
•
•

•
•
•

•
•

Call for voluntary, then mandatory water conservation, including watering restrictions
(e.g., once per week during summer months), reduced laundry at commercial properties,
use of paper plates in restaurants, no use of potable water for non-potable purposes,
and other measures.
Engage all wells on the TMWA system for full operation subject to Health Department
approval. This would include the use of wells that do not meet drinking water standards.
Modify flows in the Truckee River to either flush, dilute, or isolate the contaminant.
Utilize extraordinary treatment processes in the pre-treatment section of the water
plants. An example of this might be neutralizing pH through chemical additions in the
pre-settling basin or addition of granular-activated carbon to filters. The likelihood of
these steps being successful will depend on the type of contaminant and its
concentration.
Where possible, utilize and expand emergency interconnections with other water
systems.
Acquire the use of all water in local irrigation ponds, recreational lakes, etc., to the extent
that water can be conveyed to TMWA's treatment plants through ditches or other means.
Use isolated portions of the storm drain system and ditch system for conveying water
from unusual source locations to the water treatment plants. This might include installing
sandbag check dams in certain ditches, along with low head pumps, in order to move
water up-gradient in a ditch to a treatment plant. For example, the creeks in the South
Truckee Meadows might be conveyed to the GTP by collecting the water in Steamboat
Creek, pumping it into Pioneer Ditch, and through step pumping to Glendale.
Temporarily pump the discharge from the Sparks Marina to the GTP.
When TROA is in effect, utilize the emergency “worse than worst case water supply” to
flush the river of contaminants.
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Events other than the types of spills described above may interfere with the availability of
Truckee River water. In April 2008, an earthquake triggered a rock slide destroying a 200-ft
section of flume along the Highland Ditch in the Mogul area. This incapacitated the primary raw
water supply for CTP just as customer demands were increasing with the onset of springtime
temperatures. Raw water supply to CTP was restored that same day via the Orr Ditch Pump
Station (“ODPS”) at a limited capacity of approximately 60 MGD, but more supply was required.
The GTP was brought on-line early in order to help meet those increasing customer demands.
Within a few weeks a temporary pumping station along the river was also set up to provide
enough raw water in order for CTP to resume operating at its full capacity of 83 MGD. By July
the damaged section of flume was bypassed with an aboveground pipe and flow from the river
to CTP was restored at a limited capacity of approximately 26 MGD. The ODPS was used to
supplement the additional 57 MGD or so that the CTP required to operate at full capacity. The
earthquake event has fast-tracked the Mogul Bypass Project which will bypass or re-route a
substantial portion of the Highland Ditch around and south of the Mogul area with a buried
pipeline.
Though it cannot be predicted when a river interruption event will occur or what the nature of an
event will be, TMWA plans for and practices scenarios to manage emergency events. The more
extraordinary measures that can be engaged are believed to only apply in an extreme, “worse
than historic” event that would occur in the peak of the summertime irrigation with contamination
occurring between Boca and the Steamboat Ditch diversion. Most combinations of scenarios as
to time, place, and nature of event are manageable with existing production facilities and
management options without taking drastic measures. It must be emphasized that these are
broad guidelines only. They are not intended as a definitive instruction list as to the response
which should be taken in any given emergency situation. An event, should one occur, must be
evaluated on its specific conditions, and a response plan devised accordingly.
2.2.5.2 Tributary Water Quality
Truckee River tributary streams that join the Truckee River upstream of water treatment plants
have the potential to adversely affect raw water quality. These streams are generally of the
same exceptional quality as the Truckee River. Stream flows are maintained by snowmelt
runoff and snowmelt infiltration in the upper watershed that provides base flows. Lower in the
watershed, the water quality of these streams is subject to degradation caused by urban runoff.
One example is Chalk Creek, which has become a perennial stream due to urban irrigation.
Chalk Creek now transports nitrogen, phosphorus, and total dissolved solids (“N”, “P”, and
“TDS”) to the river, three pollutants of concern within the Truckee River ecosystem. The City of
Reno and UNR are constructing a pilot-scale sulfate-reducing wetland to explore the removal of
these pollutants using a natural process.
The Truckee Meadows Regional Watershed Management Program (aka Truckee Meadows
Regional Storm Water Quality Management Program) is responsible for monitoring and
improving the condition of Truckee River tributaries in the urbanized watershed. The Program
has collaborated with the University of Nevada Cooperative Extension (“UNCE”) and the
Washoe Storey Conservation District (“WSCD”) to conduct baseline watershed assessments of
many of those tributaries. The program has conducted annual assessments and published
assessment reports since 2005. Results and recommendations are reported most recently in
the Truckee River Watershed Assessment: 2008. A number of the tributaries are included on
Nevada’s 303(d) Impaired Waters List, although none are shown as high priority for total
maximum daily loading (“TMDL”) development.

6-03-15: NNWPC Agenda Item 8 Attachment

Mercury
The presence of mercury in Steamboat Creek does not threaten drinking water quality in the
Planning Area, however it has raised concerns about the potential for stream restoration work to
cause remobilization and accumulation elsewhere in the environment. Mercury originated at
Washoe Lake where Comstock-era gold and silver mills utilized mercury to process ore. Since
that time, mercury has been distributed in the stream channel and on the streambanks. Recent
studies indicate that streambank stabilization could reduce mercury loading to the creek, but
that wetland construction may exacerbate the production of methylmercury, a bioavailable form
of mercury.
2.2.5.3 Groundwater Quality
Groundwater quality degradation can be the result of naturally occurring constituents or
contaminants introduced by human activities, which can affect the sustainability of groundwater
resources by potentially impairing its capturability and its quality. As municipal well fields were
developed over time, portions of aquifers with poor water quality were identified and avoided.
Today, the areas of good quality groundwater that can be easily or economically captured are
fairly well defined and developed.

Anthropogenic Contaminants
Organic solvents, hydrocarbons and nitrate are the most significant human-caused groundwater
contamination in the Truckee Meadows and surrounding groundwater basins. Nitrate
contamination of groundwater resulting from overly-dense septic systems and the hydrocarbon
and solvent contamination from past industrial practices emphasize the importance of source
water protection efforts. The map in Figure 2-7 depicts rough outlines of the extent and nature
of some of the current threats to groundwater that TMWA, WCDWR, Reno, Sparks, Washoe
County, and NDEP are monitoring and managing.

Solvent and Fuel Contamination
Water quality in a large portion of the aquifer underlying the central Truckee Meadows is
affected by the presence of tetrachloroehtylene (also known as perchloroethylene or “PCE”).
This solvent was used extensively from the 1950s to the 1980s as a degreaser by various
commercial establishments and is presently used by the dry cleaning, automobile service, and
chemical manufacturing industries. In the 1980s the EPA identified PCE as a hazardous / toxic
material and required municipal water systems to initiate water quality monitoring. In 1987,
water quality tests on several of Sierra Pacific Power Company’s (now TMWA’s) production
wells revealed the presence of PCE.
In 1994, NDEP completed studies concluding that the PCE contamination impacting these wells
was widespread (occurring over a 16 square mile area) and likely to have originated over time
from hundreds of possible sources. Many of the likely sources were businesses that had been
out of operation for many years. Since existing state and local environmental regulations were
not adequate at that time for addressing a problem of this nature, dealing with the PCE problem
in the central Truckee Meadows would require creation of a federal Superfund site through
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (“CERCLA”)
or changes in state and local legislation.
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In 1995, the Nevada Legislature passed Senate Bill 489 (NRS 540A) requiring the formation of
a remediation district once a groundwater contamination problem is certified by NDEP and/or
the Washoe County District Health Department (“WCDHD”). Both agencies provided letters of
certification in August of that year. In 1997, NRS 540A was amended to provide a funding
mechanism to support groundwater remediation activities and the Central Truckee Meadows
Remediation District (“CTMRD”) was formed later that year. The CTMRD program is
administered on behalf of the BCC by the WCDWR.
Since the creation of the CTMRD program, WCDWR has worked closely with other program
stakeholders (NDEP, Reno, Sparks, TMWA, WCDHD) to develop and implement the 2003
Remediation Management Plan (“RMP”) to prevent, protect, and mitigate groundwater
contamination by PCE in the central Truckee Meadows. This is being accomplished through:
groundwater treatment; groundwater monitoring; wellfield management; potential source area
delineation and assessment; source management; and site remediation activities.
Groundwater near the Reno-Stead Airport in the West Lemmon Valley hydrographic basin is
also affected by solvent contamination. This PCE plume, identified in 1994, is connected with
US Air Force activities at the Stead Air Force Base, which was active during the 1940s and
1950s. The potential exists for this contamination to migrate to TMWA production wells;
however, corrective actions are successfully controlling migration and cleaning up the
contaminated groundwater. Remediation plans are being implemented by responsible parties
under the direction and oversight of NDEP.
Hydrocarbon fuel and organic solvent contamination originating from the Sparks Tank Farm and
adjacent rail yard affects groundwater underlying the southern-most part of Sparks. The
contamination forms a plume that roughly parallels I-80, extending from the tank farm to Sparks
Marina Lake. The plume is being hydraulically contained with extraction wells, and
contaminated groundwater is treated onsite. NDEP is overseeing and directing the ongoing,
onsite remediation of contaminated soils and groundwater.
Other, less significant hydrocarbon contamination resulting from leaking underground storage
tanks is being remediated under the supervision of NDEP and the WCDHD.

Nitrate Contamination
Nitrate contamination from septic systems has been identified in a small number of isolated
locations in the Planning Area. Elevated nitrate concentrations in groundwater have been
documented in Spanish Springs Valley (Washoe County, 2002), and New Washoe City (McKay,
1989). In Spanish Springs, nitrate contamination affects municipal wells, which prompted NDEP
to require corrective action involving mandatory sewering to eliminate the nitrogen source.
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Figure 2-8 Production and Recharge Wells and Areas of Water Quality Concern
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A 2008 report to the Regional Water Planning Commission, entitled Septic Nitrate Baseline Data
and Risk Assessment Study for Washoe County, reported the results of a literature review, data
compilation and analysis of data gaps to identify potential areas of concern and prioritize areas
for further study. The study identified 16 areas of concern in seven hydrographic basins:
Truckee Meadows, Lemmon Valley, Cold Springs, Spanish Springs, Truckee Canyon, Pleasant
Valley and Washoe Valley. The report concluded that more than 18,000 septic systems exist in
Washoe County and that 79 percent to 95 percent of all septic systems in a particular
hydrographic basin are found within the individual areas of concern. Septic system densities
ranged from 50 to 350 per square mile. The highest risks were attributed to high septic density,
shallow depth to groundwater and the shortest distance to sensitive receptors. Of the areas
having sufficient data, those ranked highest for management action are consistent with areas
having known impacts, such as Spanish Springs Valley.
In 2006, WCDWR began requiring Spanish Springs homeowners to connect to the municipal
sewer in the areas of highest septic system densities. WCDWR’s water resources management
strategy and facility plan for Spanish Springs, mentioned earlier in this chapter, will help to
address nitrate contamination in groundwater.

Wellhead Protection Plans
Purveyors that manage wellfields develop Wellhead Protection Plans (“WHPP”) to protect
groundwater quality through the delineation of zones of groundwater movement to municipal
supply wells, and through the subsequent management of potential contaminant sources in
those areas. The programs follow standard requirements set forth by NDEP, including
substantial modeling efforts to accurately delineate well capture zones and to identify
groundwater recharge zones. Also included are inventories of potential contamination sources
and locations, contaminant source management strategies, future well sites and their wellhead
protection areas, contingency plans, and a public education program. Public purveyors that
manage wellfields in the Planning Area have either achieved NDEP endorsement for WHPPs or
are currently pursuing such.

Naturally Occurring Constituents
Geothermal groundwater, arsenic and radioactive constituents are the most significant naturallyoccurring groundwater contaminants present in the Truckee Meadows and surrounding basins.

Geothermal Areas
Groundwater resource sustainability is constrained in part due to the presence of geothermal
groundwater, most notably at the Moana Hot Springs geothermal area in south-central Reno
and the Steamboat Springs geothermal area in the southeast Truckee Meadows and Pleasant
Valley. A small number of South Truckee Meadows wells have concentrations of antimony
exceeding the drinking water standard. It is speculated that the antimony is related to
Steamboat Springs geothermal activity to the south. Smaller geothermal areas also exist in
Spanish Springs Valley, Washoe Valley near New Washoe City, Warm Springs Valley and west
Reno at the River Inn. Geothermal water derived from these areas is generally neither potable
nor developed for municipal use. Large centers of municipal pumping peripheral to geothermal
areas can induce geothermal water migration to production wells. Consequently, the prevention
of geothermal groundwater migration as a result of municipal well pumping is considered in
designing and operating municipal well fields.
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Arsenic
In January 2006, the EPA reduced the drinking water standard for arsenic from 0.050 milligrams
per liter (“mg/L”) to 0.010 mg/L. Approximately one-third of all public water systems in Washoe
County are affected by this regulatory change.
Most purveyors have achieved compliance using the running annual average (“RAA”) provisions
of the EPA’s arsenic rule. The RAA allows purveyors to collect quarterly compliance samples
and report the average arsenic concentration measured in the distribution system before the
first water customer. TMWA reports that the reduced arsenic standard affects 11 of its 30
wells; however, water from most of these wells is blended, or is piped to GTP for centralized
treatment. Washoe County reports that nine WCDWR wells and two South Truckee Meadows
General Improvement District (“STMGID”) wells are affected. WCDWR has inactivated four
wells and uses centralized treatment, satellite treatment, and blending with RAA as compliance
strategies. STMGID uses satellite treatment and blending with RAA.

Radionuclides
Naturally-occurring radioactive particles are regulated by the Safe Drinking Water Act. In 2006,
the radionuclides rules were updated with the addition of a drinking water standard of 0.030
mg/L for uranium. The changes affect only one water system in the Planning Area, WCDWR’s
Lightning W system, which uses a centralized uranium treatment facility to achieve compliance.
Although the EPA proposed a drinking water standard for radon gas in 1997, the rule remains in
draft form and has not been finalized. There is no firm regulatory schedule for radon gas.

Groundwater Rule
The EPA’s Groundwater Rule became effective in December 2009 and requires water systems
to evaluate individual water sources in the event that microbial contamination is detected in the
water distribution system. If a water source is determined to have construction deficiencies or is
found to be susceptible to microbial contamination (i.e. aquifer which lacks clay confining layer),
water systems will be required to disinfect that water source (“4-log disinfection”) prior to the first
water customer. Sources which currently receive 4-log disinfection are exempt from the rule.
It is estimated that there are 200 existing groundwater wells and three springs in Washoe
County that do not currently receive 4-log disinfection and are subject to the Groundwater Rule.
2.2.5.4 Reclaimed Water Quality
Reclaimed water generated at the major water reclamation facilities in the Planning Area is
among the cleanest in the nation. The various water reclamation facilities provide different
levels of treatment depending on permit limitations and the intended use of the reclaimed water.
For example, reclaimed water produced at TMWRF, by far the largest facility, is of adequate
quality for discharge to the Truckee River, and for use as irrigation water with minimal
restrictions. NDEP regulates the use of reclaimed water, including minimum treatment levels in
addition to requirements for bacteriological quality and buffer zones for spray irrigation.
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Northern Nevada
Water Planning Commission
STAFF REPORT
DATE:

May 28, 2015

TO:

Chairman and Members, Northern Nevada Water Planning Commission
(“NNWPC”)

FROM:

Jim Smitherman, NNWPC Water Resources Program Manager

SUBJECT:

Discussion and possible direction to staff regarding any chapters of the Regional
Water Management Plan (“RWMP”) previously reviewed by the NNWPC in
relation to the 2016 RWMP update.

SUMMARY
This agenda item is intended to be one in a series of standing items, ending upon the NNWPC’s
final recommendation to the Western Regional Water Commission concerning the 2016 RWMP
update. Under this item, NNWPC members may discuss, and the NNWPC may direct staff on
the subjects of any of the RWMP chapters reviewed, since the December 2014 meeting, in
relation to the 2016 update.
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Northern Nevada
Water Planning Commission
STAFF REPORT
DATE:

May 28, 2015

TO:

Chairman and Members, Northern Nevada Water Planning Commission
("NNWPC")

FROM:

Jim Smitherman, NNWPC Water Resource Program Manager

SUBJECT:

Discussion and possible recommendation to the Western Regional Water
Commission (“WRWC”) to revise the schedule to review and adopt the 2016
Regional Water Management Plan ("RWMP") update, and possible direction to
staff

SUMMARY
In December 2014, the Western Regional Water Commission ("WRWC") approved a schedule
for the review of the 2011 Regional Water Management Plan (“RWMP”) and adoption of the
2016 RWMP update. The schedule outlines the NNWPC meeting schedule for December 2014
through November 2015, and identifies the 2011 RWMP chapters for staff review and
presentation of comments concerning revisions. Staff anticipates meeting the schedule for
review and presentation of the chapters along with review comments and suggestions for
revisions. Staff anticipated in December 2014, however, that some information needed to
complete some chapter revisions may not be available within the scheduled time frames. This
was in reference largely to the huge task that staff for the Truckee Meadows Water Authority
("TMWA") has taken on as a result of the December 2014 consolidation of public purveyors, and
in responding to the fourth year of unprecedented drought. Recent conversations with TMWA
staff and management have confirmed that the absolute earliest time period that the 2015 TMWA
Water Resource Plan (“WRP”) will be available is late summer 2015. The number of chapters,
sections and subsections potentially affected by the contents of the TMWA WRP (see below),
and the level of effort to integrate this information into the various policies, text, calculations,
projections, maps and charts in the 2016 RWMP update has prompted staff to reconsider the
December 2014 schedule.
Staff proposes revising the timetable to consist of two parts: a schedule to review the 2011
RWMP, and a schedule to develop and propose amendments for the 2016 RWMP update,
including adoption by the WRWC in September 2016, nine months later than indicated in the
December 2014 schedule (attached). The new proposed schedule will allow for a complete
review of the 2011 RWMP on or before January 1, 2016, within five years after its adoption.
WRWC legal counsel has advised that the revised schedule will comply with all requirements of
the Western Regional Water Commission Act (the "Act"). Section 50 of the Act requires a
review of the 2011 RWMP by the NNWPC within at least 5 years after its adoption, but does not
provide a deadline for submission of any amendments proposed as a result of the review. The
Act requires only that the NNWPC submit any proposed amendments to the WRWC after each
review. Staff intends to complete proposed amendments for the RWMP 2016 update as soon as
possible, but completing revisions simultaneously with the chapter reviews, as initially
Page 1 of 3
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anticipated, does not now appear to be practical. Staff proposes the revised schedule as the most
practical compromise to complete the review on time and produce a thorough and
comprehensive plan update in as timely a manner as possible under existing circumstances.
Chapters and sections of the RWMP most affected by the TMWA WRP appear below.
Chapter 1 - Regional Water Planning Policies and Criteria
The TMWA WRP may potentially affect the wording of policies under Goals 1 and 2,
particularly policies:
1.1.b Water Conservation
1.1.c Management of Conserved Truckee River Water
1.1.d Evaluation of the Unexercised Portion of Committed Water Supplies
1.2.a Conjunctive Management of Surface Water and Groundwater Supplies to Withstand a 9year Drought Cycle
1.2.c Emergency Water Supply Standard
1.3.a Wellhead Protection
1.3.b Protection and Enhancement of Groundwater Recharge
1.3.c New Water Resources / Importation
1.3.g Corrective Action for Remediation of Groundwater
2.1.a Effluent Reuse - Efficient Use of Water Resources and Water Rights
Chapter 2 - Water Resources
Significant revisions to Section 2.2 Factors Affecting Water Resource Sustainability are
anticipated based on the TMWA WRP, particularly subsections:
2.2.2 Economic Conditions and the Cost of Water Rights,
2.2.3.1 Truckee River Settlement and the Truckee River Operating Agreement
2.2.3.3 Water Quality Settlement Agreement
2.2.4.1 Weather (specifically Climate Change and Drought)
2.2.4.2 Groundwater Recharge, and
2.2.4.3 Aquifer Storage and Recovery
Chapter 3 - Water Purveyors
Significant revisions are anticipated to reflect the recent consolidation of public purveyors and
the how this affects the contents of the TMWA WRP. Specific sections include:
3.1
Public Water Purveyors
3.2
Public Water Purveyor Consolidation Analysis
3.6
Water Rights Requirements
Chapter 6 - Population Forecast and Projections of Water Demand, Peak Day
Requirements and Wastewater Flow
Significant revisions are anticipated to Section 6.2 Projections of Water Demand, Peak Day
Requirements and Wastewater Flow for Service Areas, and 6.3 Water Balance Model. Planning
areas within the TMWA are delineated using water service areas and sewer service areas. Water
demand projections are provided by TMWA in the WRP. Wastewater flow projections are
coordinated with water demand projections to ensure the accuracy of water balance calculations.
Affected subsections include:
6.2.1 Projections by Planning Area
6.2.2 Water Demand Projections
6.2.3 Wastewater Flow Projections
Page 2 of 3
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Chapter 7 - Conservation
Revisions are anticipated to this chapter based on the TMWA WRP, especially relating to the
Truckee River Operating Agreement, consolidation of public purveyors, conservation measures,
drought planning and recommendations for future action. Sections include:
7.4
Laws, Ordinances, Agreements and Plans Facilitating Conservation
7.5
Ongoing Measures to Conserve Water
7.6
Future Water Conservation Initiatives
7.7
Drought
7.8
Recommendations for Future Action
Chapter 8 - Costs and Financing
Revisions to this chapter are possible, depending on how the consolidation of public purveyors
may or may not affect future developer fees. Sections include:
8.2
Estimation of Incremental Changes to Existing User Rates and Developer Fees
8.3
Potential Financial Impacts on Future Plans
BACKGROUND
Section 50 of the Act requires that the RWMP must be reviewed by the NNWPC on a schedule
established by the WRWC, which must at least provide for a review of the RWMP with five
years after its adoption and at least every five years thereafter. After each review, the NNWPC
shall submit to the WRWC any proposed amendment to the RWMP or report that there are no
amendments.
FISCAL IMPACT
There is no fiscal impact.
RECOMMENDATION
Staff recommends that the NNWPC review the proposed schedule for the review of the 2011
RWMP and completion of the 2016 RWMP update, and make a recommendation to the WRWC
for approval of the new schedule.
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2015-2035 Water Management Plan Completion Schedule

Event
Dates
Public Hearing/Notice
Chapter 1 Policies
Chapter 2 Water Resources
Chapter 3 Purveyors
Chapter 4 Wastewater & WQ
Chapter 5 Flood
Chapter 6 Population Proj.
Chapter 7 Conservation
Chapter 8 Financing
Chapter 9 Issues/action

1

2

3

4

5

6

7

8

9

NNWPC
Meeting

NNWPC
Meeting

NNWPC
Meeting

NNWPC
Meeting

NNWPC
Meeting

NNWPC
Meeting

NNWPC
Meeting

NNWPC
Meeting

NNWPC
Meeting

NNWPC
Meeting

NNWPC
Meeting

3-Dec

7-Jan

4-Feb

4-Mar

1-Apr

6-May

3-Jun

1-Jul

5-Aug

2-Sep

7-Oct

Deliver Chap. WPC Review

Final Draft

Final Draft
Final Draft
Deliver Chap. WPC Review Final Draft
Final Draft
Deliver Chap. WPC Review Final Draft
Final Draft
Deliver Chap. WPC Review Final Draft
Final Draft
Deliver Chap. WPC Review Final Draft
Final Draft
Deliver Chap. WPC Review Final Draft
Final Draft
Deliver Chap. WPC Review Final Draft
Final Draft
Deliver Chap. WPC Review Final Draft
Deliver Chap. WPC Review

Final Draft

NNWPC
Public
Hearing
Notice
20-Oct

NNWPC
Meeting
Public
Hearing
4-Nov
Final
Final
Final
Final
Final
Final
Final
Final
Final
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Northern Nevada
Water Planning Commission
STAFF REPORT
DATE:

May 28, 2015

TO:

Chairman and Members, Northern Nevada Water Planning Commission
("NNWPC")

FROM:

Jim Smitherman, Water Resources Program Manager

SUBJECT:

Discussion and possible approval of funding in an amount not to exceed $20,356
from the Regional Water Management Fund (“RWMF”) for approximately half
the cost of technical assistance from the Desert Research Institute (“DRI”) for
effluent management planning; and if approved, authorize the Water Resources
Program Manager to execute a contract with DRI for that purpose.

SUMMARY
NNWPC staff and technical staff from Reno, Sparks, Washoe County, the Truckee Meadows
Water Authority ("TMWA"), and the Truckee Meadows Water Reclamation Facility
("TMWRF") are proposing a contract with DRI to conduct Linear Optimization Modeling of
Effluent Management Strategies related to the Truckee Meadows Regional Effluent Management
Master Plan effort. The results of this effort will be included in the 2016 Comprehensive
Regional Water Management Plan ("RWMP") update.
BACKGROUND
Building from previous work and other agency-specific planning and engineering studies,
technical staff of the region’s water and wastewater agencies are conducting a phased-approach
to update the region’s wastewater effluent management strategies. This approach will lead to
development of an up to date Truckee Meadows Regional Effluent Management Master Plan.
In 2014, technical staff from Reno, Sparks, Washoe County, TMWA, TMWRF, and the
NNWPC worked together to evaluate the region’s effluent reuse systems and wastewater
treatment capacity in response to several current issues. Identifying options for TMWRF to
reduce nitrogen loading reaching the Truckee River was and continues to be a high priority.
Through this cooperative process, the concept of expanding effluent reuse within the region,
including a connecting pipeline between TMWRF and Washoe County’s reclaimed water system
located at its South Truckee Meadows Water Reclamation Facility ("STMWRF") was evaluated.
A recently completed report by Stantec, titled "TMWRF/Huffaker Reservoir Effluent
Interconnection Pipeline Evaluation", developed a conceptual-level understanding of the
infrastructure needs and operating scenarios for storing treated effluent originating from both
TMWRF and STMWRF within the Huffaker Reservoir. The evaluation of an interconnection
pipeline demonstrated that nitrogen loading to the Truckee River could be reduced, and

6-03-15: NNWPC Agenda Item 11
additional effluent supplies could be provided to STMWRF, which presently utilizes creek water
to augment effluent supply. The impending construction of the Southeast Connector Roadway
Project also provides a potential cost saving opportunity to construct a pipeline within the road’s
right-of-way, which could connect TMWRF and STMWRF.
The preliminary findings of this conceptual level work indicate several “regionally-based”
approaches to managing the region’s effluent, and show significant benefits beyond simply
operating the TMWRF and STMWRF effluent systems separately. However, several questions
require further analysis, and staff is recommending continuation of this regional effluent
planning effort by using DRI to conduct a mathematical modeling process called linear
programming to help staff quickly arrive at viable potential solutions. Linear programming (LP;
also called linear optimization) is a method to achieve the best outcome (such as maximum profit
or lowest cost) in a mathematical model whose requirements are represented by linear
relationships. The integrated water balance between TMWRF and STMWRF is a good
application of LP, where a well-defined objective function (minimize nitrogen loading to the
Truckee River) and multiple variables and constraints exist (such as weekly flows to Huffaker
Reservoir or to a Rapid Infiltration Basin).
RECOMMENDATION
Staff is requesting a funding commitment from the NNWPC, in an amount not to exceed $20,356
from the RWMF, to contract with DRI to develop linear optimization modules to compare
strategies for distributing effluent between TMWRF and STMWRF to meet customer demands
while minimizing nitrogen loading to the Truckee River. The proposed scope of work evolved
directly out of the technical staff working group from Reno, Sparks, Washoe County, TMWA,
TMWRF and the NNWPC, which is evaluating and developing recommended strategies to solve
several well-defined effluent reuse and wastewater treatment capacity issues.
The total project cost is $40,292, consisting of $20,356 for Phase I, and $19,936 for Phase II.
Staff is informed and believes that TMWA, Reno, Sparks, and Washoe County will provide
additional funding in the amount of $4,984 each to support completion of Phase II. The scope of
work and budget for the project is attached.
FISCAL IMPACT
Fiscal impact to the RWMF, should this item be approved, will not exceed $22,000 in FY 201516, budget allocations. Budget authority is located in Fund Group 766, Fund 7066, Account
Number 710100, Professional Services, and Cost Object WP310200.
POSSIBLE MOTION "Move to approve funding in an amount not to exceed $20,356 from the
RWMF for the proposed services from DRI, and authorize the Water Resources Program
Manager to execute a contract with DRI for that purpose."
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SCOPE OF WORK
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BUDGET
Sponsor: WRWC
Title: Linear Programming for Distribution Optimization

Rate
PERSONNEL
Schumer, Rina

61.13

Phase 1
Units
Cost

Phase 2
Units
Cost

(hours)

(hours)

106

6,480

131

8,008

6,480

8,008

3,065

3,788

TOTAL FRINGE

3,065

3,788

TOTAL SALARIES

9,545

11,797

2,500

0

2,500

0

12,045

11,797

8,311

8,140

20,356

19,936

TOTAL PERSONNEL
FRINGE
Professional

OPERATING
Frontline Solvers Analytic Solver Platform-1 yr. license

47.3%

2,500

TOTAL OPERATING
TOTAL DIRECT COSTS
INDIRECT COSTS (Facilities & Administration)
TOTAL COST

69%

1

40,292
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Northern Nevada Water Planning
Commission
STAFF REPORT
DATE:

May 28, 2015

TO:

Chairman and Members, Northern Nevada Water Planning Commission

FROM:

Jim Smitherman, Water Resources Program Manager

SUBJECT:

Review and possible approval of the Western Regional Water Commission
("WRWC") Routine Operating Budget for non-staff services for Fiscal Year
2015 - 2016, and possible direction to staff

SUMMARY
In 2009, the WRWC authorized the Water Resources Program Manager to approve invoices
submitted to the WRWC; to approve in-budget expenditures from the Regional Water
Management Fund (“RWMF”) not to exceed $25,000 per project upon recommendation of
the Northern Nevada Water Planning Commission (“NNWPC”); and to sign contracts for
such expenditures. (See attached Resolution No. 3.) To maintain consistency with the
WRWC’s delegation of authority and the NNWPC’s actions in previous years, staff has
prepared the attached routine operating budget for non-staff services, which, with NNWPC
approval, will allow the Program Manager to procure such services and supplies in fiscal
year (“FY”) 2015 - 2016 without placing individual items for each expenditure on future
NNWPC agendas.
BACKGROUND
The NNWPC reviewed and approved the FY 2015 - 2016 routine operating budget for nonstaff services on April 1, 2015, and recommended it to the WRWC for adoption as part of the
FY 2015 - 2016 tentative budget. The WRWC adopted the FY 2015 - 2016 budget on May
21, 2015.
At a regular meeting held December 12, 2008, the WRWC voted “to designate Jim
Smitherman, WRWC Program Manager, as the person authorized to approve invoices
submitted to the WRWC, and approve in-budget expenditures from the RWMF not to exceed
$25,000 upon recommendation of the NNWPC, including the authority to authorize routine
operational expenditures.”
On January 9, 2009, the WRWC adopted Resolution No. 3 to formalize and clarify its
December 12, 2008, action designating the Program Manager as the person authorized to
approve invoices submitted to the WRWC; and also authorize the Program Manager to
approve in-budget expenditures from the RWMF not to exceed $25,000 upon
recommendation of the NNWPC and to sign contracts for the same.
FISCAL IMPACT
No fiscal impact
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RECOMMENDATION
Staff recommends that the NNWPC review and approve the FY 2015 - 2016 routine
operating budget for non-staff services.
POSSIBLE MOTION
Move to approve the staff recommendation.
CW:jd
Attachments: WRWC Resolution No. 3
FY 2015 - 2016 Routine Operating Budget for Non-staff Services
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Western Regional Water Commission
Routine Operation Budget Fiscal Year 2015/2016
2015/2016
Annual Routine
Operating
Budget Total

Contract Services

WRWC Employees

Contract Services

Washoe County Overhead

Contract Services

Mileage Expenses

Legal Services

Legal Services

Lobbying

Lobbying Registration

Staff Services

G/L Account Discription

$340,000

Cost of Support Staff services as defined by employee services
contract entered into between Washoe County and WRWC.

$130,905

Based on anaylsis of fy13-14 actual general fund overhead and CSD
fy14-15 projected apportioned overhead.

$2,400
$129,600
$0

Staff Services Subtotal

Expense Description/Example

Annual routine daily vehicle mileage expenses.
Cost of Legal Counsel services as defined by contract as entered
into between Rhodes Law Office and WRWC
Cost of registration for staff members as state lobbyists

$602,905
$15,000

Annual service contract to provide for recording of meetings,
transcription of minutes and document editing.

Website

$15,000

Such as; website content and design services; annual website
updating, maintenance, and hosting; specialized programming
services; digital library development and updating; hosting,
development and maintenance of databases; licensing fees, software
and software updates, training/programming reference materials.

Video Coverage

$5,000

Annual expense for video coverage of WRWC and NNWPC
meetings.

Financial Consulting Services

CAFR & Audit

$10,000

Annual expense for CAFR development and financial audit.

Seminars and Meetings

Regional Training

$1,000

Cost of training for staff members not covered by in-kind services
including registration and other miscellaneous cost such as reference
materials, field trips, etc.

Travel

Regional Travel

$1,000

Cost of travel and training for staff members not covered by in-kind
services including transportation services, mileage reimbursement,
lodging, meals, and other miscellaneous cost such as parking, etc.

Advertisements

Advertising

$4,000

Such as advertising and legal notices.

$20,000

Such as: printing & reproduction, publications, and public notices,
refreshments for volunteer boards/commissions, GIS and other inhouse member agency support (not covered by in-kind services),
equipment & supplies (i.e. computers, computer related supplies such
as CDs, DVDs, etc.), projectors, printers, poster board, reproduction
services, software licensing and fees, labels, business cards,
periodicals, subscriptions, books, postage & mailing, promotion and
public materials, misc. equipment rental, insurances, moving staff
office location, and other expenses not included as part of overhead.

Contract Services

Undesignated Budget

Misc. Operating

Non-Staff Services

Minutes

Non-Staff Services Subtotal

$71,000

Totals

$673,905
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Northern Nevada
Water Planning Commission
STAFF REPORT
DATE:

May 28, 2015

TO:

Chairman and Members, Northern Nevada Water Planning Commission

FROM:

John Rhodes, Legal Counsel

SUBJECT:

Report on legislative activities, including Bills pending in the 2015 session of the
Nevada Legislature, as May 28, 2015, that may affect or are of interest to the Western
Regional Water Commission (“WRWC”) / Northern Nevada Water Planning
Commission (“NNWPC”)

The following staff report lists Bills pending in the 2015 Nevada Legislature, as of May 28, 2015,
that may affect or are of interest to the WRWC and NNWPC. Pending Bills are noted with an
Assembly ("AB") or Senate ("SB") designation, and the complete language of each Bill is available
by clicking on the corresponding link contained in the electronic version of this report. The dates
following the Bill Draft Request ("BDR") number in parentheses on all Bills indicate the date the
Bill was introduced. WRWC staff and the WRWC Legislative Subcommittee will track these Bills,
recommend positions to be taken, and provide periodic updates to the WRWC and NNWPC.
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Bills Introduced
Water Issues
Bill / Requestor
SB 81 Water Resources, Division of Conservation and Natural Resources
Subcommittee Position
Revises provisions governing groundwater management plans and critical management areas. Neutral / Watch
(BDR 48-367, 12/20/14 -- Exempt)
AB 455 Legislative Committee on Public Lands (NRS 218E.510)
Creates a statewide committee to study present and future supplies of water and allocation
levels in Nevada. (BDR S-481, 3/23/15 -- Exempt)

Subcommittee Position
Neutral / Watch

AB 169 Assembly Committee on Health and Human Services
Provides for the collection and application of graywater for a single-family residence.
(BDR 40-804, 2/17/15 -- Passed Assembly 4/14, in Senate)

Subcommittee Position
Neutral / Watch

AB 198 Assemblyman Oscarson
Requires the Legislative Committee on Public Lands to conduct a study concerning water
conservation and alternative sources of water for Nevada communities. (BDR S-805, 2/26/15
Passed Assembly 3/23, in Senate -- Exempt)

Subcommittee Position
Neutral / Watch

AB 415 Assembly Committee on Natural Resources, Agriculture, and Mining
Revises provisions governing the definition of "farm" for purposes of availability of water.
(BDR 48-928, 3/20/15 -- Passed and approved by Governor, effective 10/1/15)

Subcommittee Position
Neutral / Watch

SB 423 Legislative Committee on Public Lands (NRS 218E.510)
Requests appropriation for a $500,000 grant every two years to support cloud seeding
activities in Nevada.
(BDR S-483, 3/23/15 -- Exempt)

Subcommittee Position
Support
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Open Meeting Issues
SB 70 Attorney General
Revises provisions governing meetings of public bodies, and requires approval of minutes
within 45 days or at next meeting. (BDR 19-155, 12/20/14 -- Passed and delivered to
Governor)

Subcommittee Position
Neutral / Watch

Ethics Issues
SB 380 Senator Smith
Revises provisions governing ethics in government relating to expenditures to support or
oppose a ballot question. (BDR 23-19, 3/17/15 -- Waiver granted 4/10)
AB 60 Ethics, Commission on
Revises provisions of the Nevada Ethics in Government Law to prohibit public employees
Actions where conflict of interest exists. (BDR 23-309, 12/20/14 -- Passed and approved by
Governor, effective 5/27/15)

Subcommittee Position
Neutral / Watch

Subcommittee Position
Neutral / Watch

Public Records Issues
AB 135 Assembly Government Affairs
Subcommittee Position
Revises provisions relating to schedules for the retention and disposal of official state records. Neutral / Watch
(BDR 19-547, 2/09/15 -- Exempt)
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Other Issues of Interest
AB 19 Nevada League of Cities and Municipalities
Revises provisions governing timing of adoption of tentative budgets by local governments.
(BDR 31-456, 12/20/14 -- Passed and approved by Governor, effective 5/11/15)

Subcommittee Position
Neutral / Watch

SB 157 Senate Committee on Government Affairs
Requires coordination between state and local government agencies. (BDR 22-706, 2/16/15
Passed and delivered to Governor)

Subcommittee Position
Neutral / Watch

AB 196 Assembly Government Affairs

Subcommittee Position
Neutral / Watch

Makes various changes relating to investments of public money. (BDR 31-857, 2/26/15 -- Exempt)

AB 353 Assemblywoman Dickman
Revises provisions governing public purchasing and contracting to require competitive bidding for
most contracts over $50,000, including professional services contracts. (BDR 27-920, 3/17/15 -Exempt)

Subcommittee Position
Oppose
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Northern Nevada Water Planning
Commission
STAFF REPORT
DATE:

May 28, 2015

TO:

Chairman and Members, Northern Nevada Water Planning Commission

FROM:

Jim Smitherman, Water Resources Program Manager

SUBJECT:

Program Manager’s Report

Attached are updated reports for items (a) and (b) for your review. A verbal report will be given for
item (c).
a) Report on the status of Projects and Work Plan supported by the RWMF;
b) Financial Report on the RWMF; and
c) Report on the TMRPA’s parcel-based population and employment modeling project.
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Status Report of Projects and Work Plan
Supported by the Regional Water Management Fund

Project Name
Certified Landscape
1 Technician Program
2014-2015 FY

Target
Contractor /
Balance
Percent Completion
Provider
Amount Remaining Complete
Date
Notes
25,000
Nevada Landscape
25,000
0%
6/30/15
Awaiting signatures
Association (NLA)
from NLA

Cloud Seeding 2 Additional Precip
Monitoring Equipment

(DRI) Desert
Research Institute

25,000

5,233

79%

6/30/15

Work is in progress

Cloud Seeding Program
3 for Water Year 2015

(DRI) Desert
Research Institute

100,000

79,590

20%

6/30/15

Work is in progress

Effluent Management
(Huffaker Reservoir
4
Effluent Interconnection
Pipeline Eval)

City of Reno /
Stantec

20,000

1,658

92%

9/8/15

Work is in progress

Effluent Management
5 Strategy

Stantec

25,000

25,000

0%

12/31/15

Work is in progress

1,200

180

85%

9/30/15

Work is in progress

City of Reno

250,000

250,000

0%

1 yr from
Effective
Date

Awaiting signatures
from Reno

Optimizing Investments in The Nature
Conservancy
8 the Truckee River
Watershed

57,787

57,787

0%

12/31/16

Work is in progress

Truckee Meadows
Regional Planning
Agency

486,000

322,167

34%

6/30/16

Work is in progress

Regional Storm Water
Quality Management
10
Program (Third
Amendment)
RWMP 2016 Cost &
11 Finance Chapter Update

City of Reno

262,500

140,845

46%

6/30/15

Work is in progress

Hansford
Economic
Consultant

23,575

20,324

14%

12/31/15

Work is in progress

RWMP 2016 Update 12 Water Balance Update

Stantec

25,000

25,000

0%

6/30/15

Work is in progress

Envision Videographers of Envision
6 WRWC meetings
Highland Canal
7 Improvements

Regional Data
Development and
9 Analytical Program (FY
2011-2012)

5/28/2015

6-03-15: NNWPC Agenda Item 14a

Status Report of Projects and Work Plan
Supported by the Regional Water Management Fund

13

Project Name
Septic - Phase II

Contractor /
Provider
County - CSD

Sosu TV Videographers of Sosu TV
14 NNWPC meetings
FY 2014-15

Target
Balance
Percent Completion
Amount Remaining Complete
Date
Notes
150,000
141,552
6%
6/30/15
Work is in progress
3,500

1,925

45%

6/30/15

Work is in progress

TMDL Phase I Fifth
15 Amendment

City of Reno
(LimnoTech)

75,000

74,680

0%

6/30/15

Work is in progress

TRIG Website Support
16 FY 2014-2015

City of Reno

7,500

7,063

6%

6/30/15

Work is in progress

Truckee River Corridor
17 Management Plan

Keep Truckee
Meadows
Beautiful
TMWA

22,000

22,000

0%

6/30/15

Contract is being
developed

2,700,000

267,148

TROA - 6,700 AF water
18 rights purchase

90% Open Ended Work is in progress

Washoe ET Project
19 Maintenance

DRI (Desert
Research Institute)

10,000

4,241

58%

6/30/15

Work is in progress

Washoe ET weather
20 station upgrades

(DRI) Desert
Research Institute

29,050

25,777

11%

6/30/15

Work is in progress

5/28/2015
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5/28/2015
Fund 766

Financial Report on the
Regional Water Management Fund

Report 400/ZF15
Fiscal Year 2015; Period 1 through 11

Accounts
Interest-Pooled Inv.

Plan
Budget
27,760.00-

Available
PreCommit
Available
(PO's
(Budget Minus
(Budget Minus PO
Requisitions)
Actual + PO Actual + PO) Avail% Requested)
Avail%
17,800.46-

610.03-

610.03-

610.03

610.03

2,005.05-

2,005.05-

2,005.05

2,005.05

1,533,311.00- 1,417,851.96-

1,417,851.96-

115,459.04-

8-

115,459.04-

8-

1,561,071.00- 1,438,267.50-

1,438,267.50-

122,803.50-

8-

122,803.50-

8-

URGL Pooled Inv.
** REVENUE

PO Commit
(Remaining
PO Balance)

17,800.46-

RGL Pooled Inv.
Water Surcharge 1.5%

Actual
(Revenue &
Expenses)

9,959.54-

36-

9,959.54-

36-

Professional Services

1,703,700.00

529,396.23

930,382.57

1,459,778.80

243,921.20

14

243,921.20

14

WRWC Staff & Legal

462,000.00

363,829.22

21,600.00

385,429.22

76,570.78

23.04

76,570.78

23.04

Fin Consult Services

10,000.00

8,500.00

8,500.00

17,000.00

7,000.00-

1,323.25

1,323.25

1,323.25-

600.00

600.00

577.45

577.45

577.45-

642,596.00

128,596.00-

63.21

63.21

63.21-

420.69

420.69

579.31

354.61

354.61

354.61-

1,000.00

179.00

179.00

821.00

82

821.00

82

40,000.00

284.97

284.97

39,715.03

99

39,715.03

99

3,269.00

3,269.00

1,000.00

371.00

371.00

62,880.53

112,712.47

112,712.47

49,831.94-

10,000.00

10,000.00

10,000.00-

1,237,630.57

2,634,959.67

161,220.86

6

62.00

161,158.86

6

1,237,630.57

1,196,692.17

38,417.36

3-

62.00

38,355.36

3-

Invest Pool Alloc Ex
Lobbying Services

600.00

Office Supplies
Pmts to O Agencies

514,000.00

Telephone Land Lines
Seminars and Meetings

1,000.00

Support Service - Reim
Advertising
Undesignated Budget
Insurance Premium
Travel
Overhead

375,448.00

Build Imp nonCapital
** EXPENDITURES

2,796,180.53

*** Total

1,235,109.53

1,397,329.10
40,938.40-

267,148.00

70-

7,000.001,323.2562.00

25-

639.45128,596.00-

25-

63.2158

579.31

58

354.61-

3,269.00629.00

70-

3,269.0063

629.00

37.38

49,831.94-

63
37.38

10,000.00-
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Northern Nevada
Water Planning Commission
STAFF REPORT
DATE:

May 28, 2015

TO:

Chairman and Members, Northern Nevada Water Planning Commission

FROM:

Jim Smitherman, Water Resources Program Manager

SUBJECT:

Report on the Truckee Meadows Regional Planning Agency (“TMRPA”) parcelbased population and employment modeling project

Jim Smitherman, NNWPC Water Resources Program Manager, will provide a brief verbal report
concerning the status of the TMRPA parcel-based population and employment modeling project.

JS:jd

