NORTHERN NEVADA WATER PLANNING COMMISSION
AGENDA

Wednesday, September 1, 2010
1:30 p.m.

Washoe County Commission Chambers
1001 East Ninth Street
Reno, Nevada

Roll Call and determination of presence of a quorum.
Approval of agenda.

Approval of the minutes from the August 4, 2010, meeting.
Public Comments. * (Three-minute time limit per person.)

Report by the Desert Research Institute (“DRI”) on its Cloud Seeding
Operations for the Truckee and Tahoe Basins for the past water year,
and status of its Cloud Seeding Coalition efforts; discussion and
possible recommendation to the Western Regional Water Commission
for funding in an amount not to exceed $100,000 from the Regional
Water Management Fund to support such Cloud Seeding Operations
for the upcoming water year, Arlen Huggins and Greg Bortolin, DRI,
and Jeff Tissier, TMWA.

Review revised Draft Chapters 4, 6 and 8, and presentation of Water
Balance Model section of Chapter 6, Policies section of Chapter 1, and
Chapter 5 of the 2011 Comprehensive Regional Water Management
Plan, and possible direction to staff, Jim Smitherman, Water
Resources Program Manager.

Program Manager’s Report, Jim Smitherman *

a. Status Report of Projects and Work Plan supported by the Regional
Water Management Fund

b. Financial report on the Regional Water Management Fund

c. Informational report on the third and final 2010 meeting of the
Legislative Committee to Oversee the Western Regional Water
Commission

Notes:

Items on the agenda without a time designation may not necessarily be considered in the order in which they
appear. The Commission may take action on any of the action items listed.

Facilities in which this meeting is being held are accessible to the disabled. Persons with disabilities who
require special accommodations or assistance (e.g. sign language interpreters or assisted listening devices) at
the meeting should notify the Washoe County Department of Water Resources, at 954-4665, 24 hours prior to
the meeting.

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 (630 Greenbrae Dr), Sun Valley GID
(5000 Sun Valley Blvd.), TMWA (1355 Capital Blvd.), Washoe County Administration Building (1001 E. 9th
Street), Washoe County Clerk’s Office (Court and Virginia Streets), Washoe County Central Library (301 South
Center St.), Washoe County Department of Water Resources (4930 Energy Way), Galena Market (19990
Thomas Creek Rd.), Galena High School (3600 Butch Cassidy Way), South Valleys Library (15650A Wedge
Parkway), the Northern Nevada Water Planning Commission (NNWPC) website: http://www.nnwpc.us, and the
Western Regional Water Commission’s (WRWC) website: http://www.wrwc.us
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8. Discussion and possible direction to staff regarding agenda items for
the October 2010, Commission meeting and future meetings, Jim
Smitherman.

9. Commission comments. *

10. Staff comments. *

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

12. Adjournment.

*Indicates a non-action item

Notes:

Iltems on the agenda without a time designation may not necessarily be considered in the order in which they
appear. The Commission may take action on any of the action items listed.

Facilities in which this meeting is being held are accessible to the disabled. Persons with disabilities who
require special accommodations or assistance (e.g. sign language interpreters or assisted listening devices) at
the meeting should notify the Washoe County Department of Water Resources, at 954-4665, 24 hours prior to
the meeting.

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 (630 Greenbrae Dr), Sun Valley GID
(5000 Sun Valley Blvd.), TMWA (1355 Capital Blvd.), Washoe County Administration Building (1001 E. 9th
Street), Washoe County Clerk’s Office (Court and Virginia Streets), Washoe County Central Library (301 South
Center St.), Washoe County Department of Water Resources (4930 Energy Way), Galena Market (19990
Thomas Creek Rd.), Galena High School (3600 Butch Cassidy Way), South Valleys Library (15650A Wedge
Parkway), the Northern Nevada Water Planning Commission (NNWPC) website:
http://www.washoecounty.us/water/nnwpc.htm, and the Western Regional Water Commission’s (WRWC)
website: http://www.wrwc.us/meetings.html




NORTHERN NEVADA WATER PLANNING COMMISSION
MINUTES

Wednesday, August 4, 2010

The regular meeting of the Northern Nevada Water Planning Commission (“NNWPC™) was held on
Wednesday, August 4, 2010 in the Reno City Council Chambers, One East First Street, Reno, Nevada.

1. Roll Call and determination of presence of a quorum — Chairman Erwin called the meeting to
order at 1:30 p.m. There was a quorum present.

Voting Members Present: Voting Members Absent:
John Erwin, Chairman

Jerry Schumacher, Vice-Chairman

George W. Ball, Jr.

Michael J. DeMartini (arrived at 1:33 p.m.)

John Flansberg (arrived at 1:40 p.m.)

Mickey Hazelwood

John Jackson

Rosemary Menard

Darrin Price

Stan Shumaker

Wayne Seidel

Non-Voting Members Present: Non-Voting Members Absent:
John Bird Mark Clarkson

Harry Fahnestock
Kelvin Hickenbottom
Jon Palm

Staff Members Present:

Jim Smitherman

Chris Wessel

June Davis

John Rhodes, Legal Counsel

2. Approval of the agenda.
Commissioner Seidel made a motion to approve the August 4, 2010 NNWPC agenda as posted.
Commissioner Menard seconded the motion, which carried unanimously.

3. Approval of the minutes from the June 2, 2010 meeting.

The minutes of the June 2, 2010 NNWPC meeting were submitted for approval. Commissioner Seidel
made a motion to approve the minutes as submitted. Commissioner Ball seconded the motion, which
carried unanimously.

4. Public Comments.
Chairman Erwin called for public comments and hearing none, closed the public comment period.
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5. Status report on development of the 2011 Comprehensive Regional Water Management Plan,
including timeline and contractual services, and possible direction to staff.

Mr. Smitherman referred to the staff report, which included the proposed schedule for completion of the

Water Plan Update. He reported that comments are expected from the NNWPC on Draft Chapters 4, 6

and 8 in August. He stated that staff also expects to deliver recommendations for the policies by the end

of August. He added that the draft Chapter 5 - Flood Control / Drainage Chapter will be delivered by the

end of August.

Mr. Smitherman stated that at the September NNWPC meeting, changes suggested at today’s meeting
would be incorporated into Chapters 4, 6 and 8 and provided for further review. He added that in
September staff would be working on Draft Chapters 9, 10 and 1 with delivery to the NNWPC by the end
of September.

Mr. Smitherman reported that the October meeting it is expected they will review changes or edits to
Chapter 5. He added by that time, Chapters 2, 3, 7 and 8 should be final. He stated that Chapters 9, 10
and 1 would be reviewed at the October meeting.

Mr. Smitherman stated that by the November meeting, it is expected that all the Chapters should be final
and ready to for the Public Hearing (The Notice of Public Hearing is expected to be published November
19, 2010). The Public Hearing will be scheduled for December, with the Water Plan provided to the
County Clerk’s office by December 14, 2010.

Chairman Erwin asked for clarification of the milestone dates, which are scheduled at 30-day intervals.
He called for questions or comments.

Commissioner DeMartini mentioned that the schedule is very tight and asked for clarification of the due
date of January 2011 for the Plan Update. He stated that an update was recently performed and asked if
that update would satisfy the legislative requirement for the 2011 Plan Update. Mr. Rhodes stated he did
not believe it would and clarified that the last update was a partial update, which is not what is required
by Statute.

Chairman Erwin asked John Enloe, ECO:LOGIC Engineering, if as the consultant for the Plan Update, he
believed the update could be accomplished in this timeframe. Mr. Enloe stated that the timeline is doable.

6. Review and discussion of revised draft Chapters 2, 3 and 7 and presentation of draft Chapters
4, 5, 6 and 8 of the 2011 Comprehensive Regional Water Management Plan and possible
direction to staff.

Mr. Smitherman reported that Draft Chapters 2, 3 and 7 were distributed to Commissioners for review

and comment. Those comments were incorporated into the latest draft versions. He briefly reviewed the

edits as follows:

Chapter 2 — Water Resources

e A summary of findings has been added.

e Section 2.2.1 now reflects that Boca Dam is the main control facility regulating flow to the Truckee
River from Independence, Prosser, Stampede and Boca Reservoirs.

e Section 2.2.3.1 has been updated to show current status of State Engineer hearings and decisions.

Commissioner DeMartini stated that in regard to water supply, some of the numbers appear to be
optimistic (50,000 acre-feet available). He stated that we could find that we have less water due to
climate change, increased growth or other factors. Mr. Smitherman stated that the numbers were
developed based on the perennial yield estimates and water rights availability. He clarified that the
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numbers were not constrained based on speculation because the Plan focuses on the “big picture”
inventory. He added that other studies have focused on quantification of types of water use and where it
could occur; however, the Plan does not get into that level of detail.

Commissioner DeMartini questioned if every five years, the Plan would be reviewed and updated as
appropriate. Mr. Smitherman stated that is correct and added that every two years, the Regional Planning
Commission will be updating the Consensus Population Forecast and we will be doing a comparison of
available water resources in relation to the Consensus Forecast.

Commissioner Menard reiterated Mr. Smitherman’s comments that based on Washoe County Ballot
Question 3 (“WC-3”), the availability of water rights for the updated Consensus Forecast would be
updated every two years.

Chairman Erwin reminded members that the chapters would still be available for further review and
comment to staff.

Chairman Erwin referred to page 11 of 30, fourth bullet and suggested that the first sentenced be changed
to read, “Change petitions (filed 2004) were heard in July 2010; with a ruling expected by late 2010 /
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.”

Chapter 3 — Water Purveyors and Other Water Providers

» Sections on purpose and scope, summary of findings and an introduction have been added.

e Section 3.1 has been revised to include only Public Purveyors. Other providers of water are discussed
in Section 3.2.

e Section 3.1.1 now summarizes the approximate yearly percentage of Truckee River water diverted by
TMWA in normal and drought years, and includes a paragraph on the Mogul by-pass pipeline.

e Section 3.1.5.2 is a new section on STMGID’s assessment of alternatives with respect to the public
purveyor consolidation analysis required to be in the RWMP.

Chairman Erwin invited questions or comments related to Chapter 3. Commissioner Shumaker stated that
he had provided comments and updates to staff; however, it is not necessary to review them at this
meeting.

Chapter 7 — Water Conservation Plan-Efficient Use of Water

e The summary of findings and other sections as appropriate show that TMWA has succeeded in its
meter retrofit program and has implemented 3-day-a-week watering.

e Table 7-2 shows that SVGID continued the toilet retrofit program until 20009.

e Section 7.4.1 now has a paragraph on the National Energy Policy Act.

e Section 7.4.2 now includes updated paragraphs on local plumbing code changes and local landscape
codes. Old versions of these paragraphs have been moved from Section 7.5.7.

e Section 7.6 now has a section on gray water systems.

Chairman Erwin called for questions or comments related to Chapter 7.

Harry Fahnestock, representing the Nevada Landscape Association (“NLA”) as a non-voting NNWPC
member, referred to Table 7-1 (Base Case Conservation), Drought Measures. He stated that the NLA is
not hugely concerned; however, they requested changing or deleting the references to “once a week lawn
watering” and “prohibit planting of new lawns”. He explained that years ago “once a week watering”
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resulted in significant damage to landscapes (both public and private). He added that the most significant
damage occurred to mature trees and shrubs.

Mr. Fahnestock stated that TMWA’s 2010-2030 Water Resource Plan includes new drought standards.
He reiterated that he would like to see the items removed or altered.

Commissioner DeMartini mentioned that several decades ago during a drought, the Bay Area enacted a
ban on all lawn watering, which resulted in a complete loss of landscaping. Mr. Fahnestock added that it
also contributed to the disastrous Oakland fire. Commissioner DeMartini asked if removing the comment
related to “once a week” could result in such a ban. Mr. Fahnestock stated that the local councils,
commissions, NNWPC and WRWC would be the entities that would make such decisions. John Rhodes,
Legal Counsel, agreed and reiterated it would be up to the entities to enact ordinance or code changes.
Mr. Fahnestock stated he understands that issue; however, he still suggested softening the language based
on public perception.

Chairman Erwin thanked Mr. Fahnestock for his comments and suggested possibly replacing the
language with, “Increased restrictions on landscape irrigation and/or installation of lawns”.
Commissioner Ball made a motion to accept Chairman Erwin’s suggestion. Commissioner
DeMartini seconded the motion, which carried unanimously.

Mr. Smitherman stated that in addition to draft Chapters 2, 3 and 7, staff distributed by e-mail to
Commissioners for review, Draft Chapters 4, 6 and 8 of the 2011 Water Plan on July 26. Some sections
of these draft chapters are under development. Sections completed for review are summarized below.

Chapter 4 — Wastewater and Watershed-based Water Quality Planning

Mr. Smitherman reviewed the staff report and stated that this chapter consists of 2 parts. Sections 4.1
through 4.5 cover wastewater service providers and facility planning, and Sections 4.6 through 4.10 focus
on watershed management planning and programs, including the National Pollutant Discharge
Elimination System (“NPDES”) storm water permit program. He reported that ECO:LOGIC Engineering
was hired to assist with the section on service providers and facility planning. He added that staff from
City of Reno (Terri Svetich and Lynell Garfield) provided most of the text for Sections 4.6 through 4.10.
He added that some sections of the watershed management portion of this chapter are still being
developed, as noted in the text. He asked John Enloe to provide an overview of Chapter 4 through
Section 4.5

Mr. Enloe provided briefly reviewed the following sections:

e Sections 4.1 and 4.2 describe wastewater service providers and water reclamation facilities,
respectively. Mr. Enloe stated that these sections basically provide a “current state of affairs” for
each of the facilities.

e Section 4.3 discusses regional wastewater facility planning efforts, including the 2007 City of Reno
and Washoe County Truckee Meadows Service Area (TMSA) / Future Service Area (FSA) Water,
Wastewater and Flood Management Facility Plan by ECO:LOGIC, the 2008 City of Sparks
Conceptual Facility Master Plan by Stantec, and the collaborative wastewater planning initiative for
the North Valleys (“North Valleys Initiative”). This section also includes a description of Reno’s
advanced treatment pilot study.

Mr. Enloe stated that one outcome of the Facility Planning effort was an understanding of some of the
potential future imbalances in water supply, wastewater treatment and disposal capacity. Based on
the need to plan for the imbalances, a group was formed as the “North Valleys Initiative” or “NVI”.
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He added that staff from all the representative agencies were included in the group, which was
supported by ECO:LOGIC.

Mr. Enloe reported that the NVI examined Stead, Lemmon Valley, and Cold Springs as a “test case”
to examine cooperative regional planning efforts for wastewater treatment and disposal issues for
areas identified as needing additional disposal capacity. He added that over the years, this
Commission has performed numerous studies of alternatives to address the issues in the North
Valleys.

Mr. Enloe stated that the NVI focused on different alternatives for new or expanded use of the
reclaimed water resource. He reported that the effort focused primarily on residential landscape
irrigation (front and/or back yard irrigation) and a high level of treatment that would allow for
groundwater recharge of the treated effluent.

Mr. Enloe reported that numerous meetings were held along with fieldtrips to California, and
meetings with the regulatory entities to discuss the residential landscape irrigation concept. He stated
that one of the findings is that it is a feasible alternative; however, the regulatory, monitoring,
enforcement and inspection components would be very intensive.

Mr. Enloe stated that a parallel process was examined in coordination with City of Reno to pilot test
an alternative treatment technology that will allow for direct recharge of highly purified effluent into
the groundwater table. He added that a number of other states (including California and Arizona) are
currently using the technology with reverse osmosis and high energy ultraviolet disinfection.

Mr. Enloe reported that the technology provides a very high level of treatment; however, there are
associated issues, such as what to do with the concentrated waste stream. He added that in California
there is the option of ocean discharge.

Mr. Enloe stated that ECO:LOGIC continues to work with the City of Reno to develop an alternative
treatment approach using filtration, ozone and biological activated carbon (“BAC”), which
biodegrades or absorbs much of the remaining contaminants. Mr. Enloe summarized that after two
years and about a million dollars in pilot testing and lab results, it has been clearly demonstrated that
the technology is highly effective in treating wastewater at a lower capital cost and lower energy cost
without producing the waste stream. He added that a draft report is being finalized for City of Reno
and will be provided in the next few weeks. He stated that Washoe County might continue the effort,
with a possible small scale recharge project to demonstrate the feasibility of the technology.

Mr. Enloe reported that the coordinated effort focused on three alternatives:
1. Provide water, which is used once, treated and disposed
2. Expanded use of reclaimed water to augment potable water supplies in the future,
reducing potable water demand for irrigation purposes
3. High level of treatment for groundwater recharge

Mr. Enloe stated that the “Cost of Service Evaluation” for the three scenarios included the total costs.
He added that the conclusion was that the cost would be about the same for each of the alternatives;
however, the realization was that if the same amount of money is to be spent to treat the water, the
best use of the reclaimed water should be pursued. He added that Jon Palm, Nevada Division of
Environmental Protection (“NDEP”) was present to answer questions. He explained that NDEP’s
regulations currently do not allow for residential irrigation with reclaimed water because of the
difficulty to regulate, enforce and inspect individual systems. He added that NDEP would probably



Minutes of NNWPC Meeting of August 4, 2010 Page 6 of 14

be more receptive to the groundwater recharge concept because it could be monitored at the treatment
plant.

Mr. Enloe clarified that the alternative does not have to be one or the other. He added that Sparks has
a huge investment in their reclaimed water system; however, some areas have different irrigation
demands to support such a project.

Mr. Enloe referred to some of the other Regional Wastewater Facility Planning opportunities, such as
“Interconnection of Reno-Stead Water Reclamation Facility (“RSWRF”) to Spanish Springs Valley”,
“Interconnection of TMWRF to South Truckee Meadows Water Reclamation Facility
(“STMWRF”)”, and others.

e Section 4.4 describes wastewater planning in the lower Truckee River Canyon, Warm Springs Valley,
Washoe Valley, unincorporated parts of Spanish Springs Valley, and portions of Lemmon Valley not
served by community sewers.

Mr. Enloe referred to the “Mustang and Patrick / Tracy Areas” and stated that many are aware of the
proposed industrial park on the Washoe County side of Patrick. He added that the land owner and
developer are in the process of trying to obtain approvals, one for year-round use of reclaimed water
for cooling purposes for an onsite power generation facility. He stated that the project could provide
economic benefits to the community.

Commissioner Ball mentioned that years ago, Irvine Ranch in California began using reclaimed water
for residential use and asked if that is still occurring. Mr. Enloe stated yes and added that a fieldtrip
with the NVI group was taken to Serrano Development in the Folsom area that has been successfully
using reclaimed water for residential front and back yard irrigation for the last ten years. He added
that there were initial problems; however, they have been overcome and therefore, EI Dorado
Irrigation District was able to meet some critical water resource obligations.

Commissioner Ball referred to the use of reclaimed water for cooling and mentioned the Ormat
Geothermal plant, which recently set up an experimental project to cool their chambers, possibly
using wastewater from a freeway construction project nearby. Mr. Enloe added that City of Sparks is
well-suited for high-technology industries; however, the high cost of power is prohibitive.

Vice-Chairman Schumacher referred to the Cold Springs facility using basins and asked if they are
onsite. Mr. Enloe stated that Cold Springs does use onsite rapid infiltration basins (“RIBs”). Vice-
Chairman Schumacher asked how soon Cold Springs would be able to use reclaimed water for
common areas. Mr. Enloe stated he does not think the County has any plans to provide irrigation
water to Cold Springs and added that the RIBs would probably be suitable for the next ten to twenty
years. He added that the treatment facility is running at about .35 million gallons per day (“MGD”)
and is permitted for .7 MGD.

Chairman Erwin referred to page 10 of 42, “Findings”, which are very generic, and asked if the cost
analyses would be blended into the Chapter 9 financial section so there is a scenario path or if it is
limited to the North Valleys facility. Mr. Smitherman stated that the scope of work with
ECO:LOGIC is fairly general to perform the financial analysis; however, the NNWPC can direct
inclusion of various scenarios. He offered to discuss the issue with Mr. Enloe regarding such options.
Chairman Erwin stated he is not advocating more work; however, he is questioning the narrative for
North Valleys, which includes all the options for dealing with wastewater disposal. Mr. Smitherman
stated that in the past a more linear approach with one set of options has been included in the probable
cost estimates.
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Mr. Enloe stated that in the Findings section, there was a reference to the total cost of service being
roughly equal between the three options that was inadvertently removed. He offered to add similar
language to the section.

e Section 4.5 covers septic systems.

e Section 4.6 begins with definitions for point source and non-point source pollution and discusses
some provisions of the federal Clean Water Act. It goes on to discuss Truckee River water quality
issues, including water quality standards and Total Maximum Daily Loads (“TMDLs”).

e Section 4.7 is on river and stream restoration efforts on the Truckee River and some tributary creeks,
and includes results of tributary creek assessments.

e Section 4.8 covers special projects including Chalk Creek and Alum Creek water quality projects.

e Section 4.9 in on the Truckee Meadows Regional Storm Water Quality Management Program. Most
of this section is under development.

e Section 4.10, also under development, covers land use planning and other programs, including public
outreach programs.

Mr. Smitherman briefly reviewed Sections 4.6 through 4.10. He referred to the section on the “Truckee
River Coordinated Monitoring Program”, and explained the program was in response to the legislature’s
Senate Concurrent Resolution (“SCR”)-2. He added that the Truckee River Information Gateway
(“TRIG™) is associated to that issue, and provides a regional information access website.

Mr. Smitherman stated that the section on the Lower Truckee River Restoration and other restoration
efforts would also be included in Chapter 5 related to flood control and stormwater.

Mr. Smitherman referred to the updated Tables 4-3 through 4-5, which are the latest watershed
assessments for the tributaries to the Truckee River. He welcomed questions or comments.

Commissioner Ball referred to Section 4.5 — Septic Systems and stated as he recalled there was a report
completed by Department of Water Resources and asked if it would be incorporated into the section. Mr.
Wessel stated that the report would be referenced in the Plan Update and would also be available online.

Chairman Erwin referred to page 16 of 42 and asked if the section “The Oregon Department of
Environmental Quality” and its LaPine project and asked if it is needed in the Water Plan. Mr.
Smitherman stated that it was included in a previous update based on its similarity to a proposed regional
project at the time of the update; however, he agreed that it could probably be deleted at this point.

Chapter 6 - Population Forecast and Projections of Water Demand, Peak Day Requirements and

Wastewater Flow

e Section 6.1 of this chapter describes the draft Washoe County Consensus Population Forecast for
2030 and explains its use as the basis for estimating future needs of the planning area. The section
also describes the results of the comparison between the draft Consensus Forecast and sustainable
water resources completed earlier this year.

e Section 6.2 provides more detailed projections of future water demands, including peak day capacity
requirements and wastewater treatment plant capacity needs to estimate future infrastructure
requirements and costs. In contrast to the County-wide comparison described in Section 6.1, analyses
in Section 6.2 use service areas and a calibrated Consensus Forecast to generate water demand
estimates, peak day demand estimates and wastewater flow estimates for 2030.
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e Section 6.3, under development, will present a water balance model for the service areas used in
Section 6.2.

Mr. Smitherman reported that ECO:LOGIC is performing work on Chapter 6 in conjunction with Shawn
Stoddard from TMWA. He invited Mr. Enloe to review the chapter.

Mr. Enloe referred to Section 6.2 “Projections of Water Demand, Peak Day Requirements and
Wastewater Flow for Service Areas” and stated that this effort was different from those undertaken in the
past. He explained that the TMSA Facility Plan was mostly based on land use and buildout population
projections to 2030. He stated that the current work is being done based on the Regional Planning
Commission’s 2030 Consensus Forecast Population projections. He commended TMWA for their work
on their recently updated Water Resource Plan, which included projections based on new dwelling units
and commercial buildings, which had not been previously used for wastewater flow projections.

Mr. Enloe reported that Mr. Stoddard took the data projections from the TMWA Water Resource Plan and
disaggregated it into planning areas consistent with the TMSA planning areas. He added that the
planning areas are essentially consistent with the wastewater service areas for TMWRF, STMWREF,
RSWRF, etc. He stated the planning areas were broken into seven areas. He added that previous data
was based on traffic analysis zones (“TAZ”). He stated the new planning areas are a good step forward in
being able to more specifically project water and wastewater needs.

Mr. Enloe stated that Mr. Stoddard ran the methodology used by TWMA based on the updated
geographic information system (“GIS”) boundaries to develop water demands for each planning area for
2010 to 2030. He referred to Table 6-1 “Water Demand Summary”, which shows the 2010 and 2030
water demand projections by planning area. He stated that Table 6-2 “2010 Average & Maximum Day
Potable Water Consumption” included peaking factors used by TMWA and Washoe County to project the
maximum day demand (“MDD?”) for each of the planning areas.

Mr. Enloe reported that for TMWA the MDD was projected at approximately 126 MGD and asked
Chairman Erwin if he had the actual number. Chairman Erwin stated that for the summer the MDD has
been approximately 123.5 MGD. Mr. Enloe stated that from a very high-level planning methodology,
they were very happy with the results. He added that the same methodology was applied to the 2030
demand factors to determine the MDD for 2030, which will then be used in the financial analysis for
facility requirements.

Mr. Enloe referred to the section on wastewater flow projections and commended staff from the entities
for their efforts. He stated that working together, a demand factor was developed that was appropriate for
commercial/industrial properties on a per service basis. He added that the flow per service account is
estimated to be 1,500 gallons per day (“GPD”) as a planning number to project wastewater flows.

Mr. Enloe reported that using the equivalent residential unit (“ERU”) demand factors for the different
areas ranged from 205 GPD to 262 GPD per ERU, along with the 1,500 GPD for commercial/industrial,
Table 6-4 “2010 Projected Water Demand and Wastewater Generation Summary” was developed. He
explained how the numbers were cross-checked for accuracy. He added that the 2010 projections
overestimate the wastewater flows at some of the treatment facilities by a moderate amount due to factors
such as building vacancies. He reported that Table 6-5 includes the same information as Table 6-4;
however the projections are for the year 2030.

Mr. Enloe summarized that the water demands and wastewater flows were incorporated into a Water
Balance Model, which is currently under development. He explained that it will be a schematic
representation of the region that shows the different planning areas, existing water demands and
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wastewater flows and disposal based on existing conditions and future conditions for 2030. He
summarized that based on the water balance model, areas can be identified that might be deficient in
water supply and disposal capacity. He added that entity staffs are currently reviewing the model with
comments due and a meeting scheduled for next week. He welcomed questions or comments.

Vice-Chairman Schumacher referred to WC-3 and stated that the water demands are shown but asked
where the supply is shown. Mr. Enloe stated it would be presented in the Water Balance Model, which
identifies the supply sources. He added that for the South Truckee Meadows the sources are local
groundwater, creek water, and TMWA wholesale water.

Vice-Chairman Schumacher referred to the planning areas, specifically “Truckee Meadows” and asked
what area that includes. Mr. Enloe stated that is a good point and offered to provide a map that shows the
planning areas by name, i.e. “Spanish Springs” refers to the Washoe County portion of Spanish Springs.

Chairman Erwin referred to page 2 of 11, Section 6.1.2 — “Water Resources” and asked if it is necessary
in this chapter since it is covered under the Water Resource chapter. He next referred to Section 6.1.4 —
Conclusions and the reference to “TMWA has over 142,900 acre feet...”. He stated that the number in
Table 6-1 is 116,400 and suggested adding a brief explanation of why the numbers are different. He next
referred to the phrase, “approximately 183,200 acre feet per year” and asked if that number is simply a
mathematical example. Mr. Enloe stated that is correct and offered to provide an explanation.

Chairman Erwin referred to page 9 of 11, Table 6-4 and the Total “Estimated Flow to Each Wastewater
Treatment Facility (MGD)” and the number of 29.07 for TMWRF. He asked Commissioner Shumaker
how accurate that number is. Commissioner Shumaker stated that the number is actually 27.5 and he is
comfortable with the projection for this exercise.

Chairman Erwin thanked Mr. Enloe for his presentation and explanation.
Chapter 8 - Issues Identification and Proposed Alternatives

Mr. Smitherman reported that this chapter discusses issues and problems identified in preceding chapters,
identifies linkages with other subjects of the Plan, describes actions taken to address the issues or
problems and identifies future actions and recommendations as appropriate. The topics covered so far in
this chapter pertain generally to the subjects of Chapters 2, 3 and 7. Additional subjects will be added as
more chapters are completed and reviewed.

Mr. Smitherman briefly reviewed the sections. He reported that Section 8.1.1 — Central Truckee
Meadows Municipal Water Resources, was taken directly from TWMA’s Water Resource Plan. He
briefly reviewed the “Recommendations”, which he stated will likely show up in the Plan Update as
policy statements, which will be provided for review at the next NNWPC meeting.

Mr. Smitherman referred to Section 8.1.2 — South Truckee Meadows and stated that the section was
developed based on the recent update of the South Truckee Meadows Facility Plan. He stated that the
next update was Section 8.1.3 — Stead / Lemmon Valley, which was taken from the latest update of the
North Valleys Facility Plan. Section 8.1.4 — Cold Springs was developed based on information from the
City of Reno and Washoe County TMSA/FSA Facility Plan. He added that it needs some review and
editing. Section 8.1.5 — Spanish Springs was updated based on the TMSA Facility Plan. He briefly
reviewed some of the new information.

Chairman Erwin referred to the bullets on page 8 of 15 and stated some of the references date back to
1996. He asked if the historical information should be kept in the Plan or only an explanation of what has
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changed since the last Plan. Mr. Smitherman stated that the Chapter could be shortened by only including
the incremental changes but asked about the importance of preserving the history. Commissioner Price
suggested preserving the historical with a comparison of the incremental changes that have occurred.

Mr. Smitherman stated that updates were also made to the sections on the Lower Truckee River, Washoe
Valley, Reliability of Water Service in Response to Contamination Event on Truckee River or Tributaries,
and Water Conservation. He reported that additional work is needed as noted in the Chapter. He stated
that he hopes to bring the “to be developed” sections to the next meeting. Chairman Erwin stated there
are a number of items “to be developed” and requested that they be distributed with ample time for review
prior to the meeting. Mr. Smitherman stated he would do his best. He commended staff from the other
entities for being responsive in providing information and input.

Vice-Chairman Schumacher referred to Commissioner Price’s comment and agreed that it is important to
preserve the history.

7. Informational report on the second 2010 meeting of the Legislative Committee to Oversee the
Western Regional Water Commission.

Mr. Wessel referred to the staff report, which outlines the seven topics of discussion at the meeting, which

was held on July 15, 2010. The topics covered include:

Review of June 17, 2010, Nevada Supreme Court Opinion in Great Basin Water Network v. State
Engineer, 126 Nev. Adv. Op. No. 2. Presenter: Kevin C. Powers, Senior Principal Deputy Legislative
Counsel, Legislative Counsel Bureau.

The presentation summarized the holding in the above Opinion, wherein the Court concluded that the
State Engineer violated his statutory duty under NRS 533.370, by ruling on certain Applications filed by
the Southern Nevada Water Authority (“SNWA?”) in 1989 in Spring Valley, Cave Valley, Dry Lake
Valley, and Delamar Valley, well beyond the one year limitation set forth in the statute as it existed at the
time of filing. The Court further concluded that the proper remedy is for the State Engineer to re-notice
the Applications and reopen the protest period. In response to the Opinion, the State Engineer issued an
interpretation, posted on the website at http://water.nv.gov, stating which pending applications will be
subject to republication.

Update on Proposed Consolidation of Washoe County Division of Water Resources (DWR) and
Truckee Meadows Water Authority (TMWA). Presenters: Rosemary Menard, Director, DWR and
Mark Foree, General Manager, TMWA.

Ms. Menard gave a PowerPoint presentation on the status of the TMWA / DWR
Integration/Consolidation (copies distributed in NNWPC agenda packets and discussed under the next
agenda item).

Presentation Regarding WRWC Staff Review of Consensus Population Forecast to Determine
Adequacy of ldentified Water Resources to Meet Anticipated 2030 Population: Presenter - Jim
Smitherman, Water Resources Program Manager, WRWC

The presentation on the identified sustainable resources to meet the projected Consensus Population
Forecast included the information previously presented to the NNWPC. The Truckee Meadows Regional
Plan was amended to accommodate provisions of the voter initiated Washoe County Question 3 to require
local government land use plans to be based upon, and in balance with, identified sustainable water
resources available in Washoe County.

Presentation on Collection and Use of Water Quality Monitoring Data in Truckee Meadows
Relating to Planning, Decision-Support, Regulatory Compliance, and Other Relevant Activities.
Presenters: John Buzzone, Senior Licensed Engineer, DWR; Terri Svetich, P.E., Engineering Manager,



Minutes of NNWPC Meeting of August 4, 2010 Page 11 of 14

City of Reno; Birgit Widegren, Branch Supervisor for Non-Point Source, Nevada Division of
Environmental Protection, Water Quality Planning.

A presentation summarizing the development of a coordinated Monitoring program for the Truckee River
Watershed was provided by representatives of the key stake holders. A Memorandum of Understanding
for the Development of a Truckee River Coordinated Monitoring Program was agreed to amongst the
various stake holders. The City of Reno submitted a proposal for a 319(h) Grant and was awarded the
amount of $65,000 for the development of the program.

Discussion of Drinking Water Quality Issues in the Truckee Meadows Focusing on Constituents in
Water Not Regulated Under Federal Law. Presenters: Paul Miller, Manager, Water Operations &
Quality, TMWA

The presentation covered two topics which are summarized as follows:

1) Constituents Not Regulated Under the Federal Safe Drinking Water Act (“SDWA”) — Pharmaceuticals
and Personal Care Products (“PPCP’s”). The key message of this presentation is that the PPCP’s are not
currently listed on the Contaminant Candidate List developed every five years by the Environmental
Protection Agency nor are they currently regulated under the Safe Drinking Water Act.

2) TMWA Under Attack From The Environmental Working Group (“EWG”). This presentation was a
discussion of the status of TMWA’s follow up concerning EWG’s incorrect allegations that TMWA water
quality was low.

Status of Implementation of Provisions of Assembly Bill 54 (Chapter 325, Statutes of Nevada 2009)
A. Financing Certain Costs Associated With Conversion From Domestic Wells and Septic Tanks to
Municipal Water and Sewer Systems in Washoe County; B. Update on the Truckee Meadows Flood
Project’s Financing Program for Home Elevation and Flood Proofing. Presenters: Rosemary
Menard, DWR and Naomi Duerr, Director, Truckee River Flood Project Department

The 2009 Legislature Approved AB 54 which authorizes a program to provide financial assistance to
persons to connect to a public water or sewer system under certain circumstances. The proposed Water
and Sanitary Sewer Financial Assistance Program will assist property owners by offering financing for
on-site and public right of way costs including: Connection fees, line extension fees, meter set fees; on-
site trenching and plumbing needed to transfer from on-site to community systems; required abandonment
of septic systems and domestic wells.

In addition, AB 54 authorizes a program to provide financial assistance to owners of public or private
property to make such property resistant to flood damage. At present the Flood Project is looking to use
this authorization to help minimize the financial burden to home owners needing to elevate homes within
the critical flood zones as a type of flood mitigation.

Informational Overview of Domestic Well Issues in the Truckee Meadows Service Area Including
Approaches to Mitigating Impacts of Municipal Pumping on Domestic Wells: Presenters: Rosemary
Menard, DWR and John Erwin, Director, Natural Resources, TMWA

Presentation on mitigation of domestic wells affected by municipal well pumping included a discussion
on factors which affect domestic wells including: Drought conditions, especially several dry years in a
row, which reduces the amount of annual aquifer recharge; a significant concentration of domestic wells
in a relatively small area; hydrogeologic conditions, such as fractured granite make some areas less
suitable sources of water for either domestic or municipal wells; domestic wells may have been initially
drilled relatively shallow making them sensitive to changes in the level of the water table. The
Groundwater Task Force recommended creating the Well Mitigation Hearing Board (“WMHB”) to
independently evaluate domestic well mitigation claims and advise the County Director of Water
Resources on responding to such claims.
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Chairman Erwin thanked Mr. Wessel for his presentation.

8. Informational report on pending integration/consolidation of the Washoe County Department
of Water Resources and the Truckee Meadows Water Authority.

Ms. Menard stated that copies of her presentation to the LOC on the Integration/Merger were included in

the agenda packets. She added that she would not present a review of the entire presentation but

welcomed questions or comments.

Commissioner Price referred to page 14 “Future Tasks”, specifically Customer Service review, HR
modeling, and Financial Analysis/Modeling, and asked if those tasks would be completed this year.
Commissioner Menard stated that is absolutely the plan. Commissioner Price clarified that the process
would then go into the public process, which would include the TMWA Board and Board of County
Commissioners, the following year. Commissioner Menard stated that the next major action is
anticipated early next year. Commissioner Price asked if the intention is to wait for the economy to
improve with the bond market to help defease DWR’s bonds. Commissioner Menard stated that is an
issue; however, information has been circulated by some agency folks that could potentially be
advantageous to TMWA and create opportunities to help solve the problem. It is still being reviewed for
applicability.

Commissioner Seidel asked about maintenance mapping systems and asked if they are compatible with
one another. Commissioner Menard stated that the County uses a system called MP2. She added that
level of detail has not yet been explored; however, she assumes that the system used by TMWA would be
retained.

Commissioner Seidel asked the same question related to asset management systems. Commissioner
Menard stated that most of the County’s asset management is linked to the GIS platform, on which
significant work has been performed recently.

Vice-Chairman Schumacher asked if the bottom line would be cost reductions. Commissioner Menard
stated that existing costs would probably not be reduced; however, the merger would provide
opportunities for future cost avoidance. She stated that the issue is still being defined. Vice-Chairman
Schumacher stated there is no guarantee that customer rates will not increase. Commissioner Menard
stated that rate increases are not a goal of merging the utilities but reiterated that costs will probably not
decrease.

9. Program Manager’s Report

Mr. Smitherman reported that he included updates on the following topics as requested or that he thought
would be of interest to commissioners. He stated that the purpose of this agenda item is for
Commissioners to review the information included in the agenda packets and feel free to ask questions,
make comments, or request additional information.

a. Status Report of Projects and Work Plan supported by the Regional Water Management
Fund

The updated Status Report of Projects was provided in the agenda packets.

b. Financial report on the Regional Water Management Fund
The updated Status Report of Projects was provided in the agenda packets.

c. Truckee River Flood Management Project status report
Mr. Smitherman reported that a status update on the Truckee River Flood Project, including an
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update on the draft Joint Powers Authority (“JPA™), was included as an informational item.

d. Informational item: Truckee River Information Gateway “TRIG” website hosting
support scope of work

Mr. Smitherman reported that the operating expense budget includes an item for website
support in the amount of $7,500 per year.

Mr. Smitherman invited questions or comments. Commissioner Ball asked if the NNWPC would have an
opportunity to review the JPA for the Truckee River Flood Project. Mr. Smitherman stated that an
informational update was included in the Flood Project’s update.

Commissioner Ball referred to the contract with LimnoTech for City of Reno and the TMDL work.
Commissioner Shumaker stated that an update was provided to the WRWC last fall. He added that not a
lot has occurred since that time.

Commissioner Ball referred to the $550,000 to reimburse TMWA and DWR for consolidation efforts.
Mr. Smitherman stated that amount is spread over two years. He added that the law requires the
consolidation study and it was included in the budget.

10. Discussion and possible direction to staff regarding agenda items for the September 2010,
Commission meeting and future meetings.
Mr. Smitherman stated that agenda items for the meeting include:

* Review Draft Chapters 4, 6 and 8, and presentation of Draft Chapters 5, 9 and 10 of the 2011
Comprehensive Regional Water Management Plan, and possible direction to staff, Jim
Smitherman, Water Resources Program Manager.

e Program Manager’s Report, Jim Smitherman

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

o Financial report on the Regional Water Management Fund
0 Truckee River Flood Management Project status report

Mr. Smitherman stated that two other items (presentation from the Truckee Meadows Stormwater
Committing on the National Pollutant Discharge Elimination System (“NPDES”) and Truckee River
Flood Project update) would not be ready for the September meeting.

Vice-Chairman Schumacher requested a future item for an update on the Washoe Evapotranspiration
(“ET”) program.

11. Commission Comments.

Mr. Fahnestock referred to handouts that were provided to Commissioners from Sarah Anderson,
President of the NLA. He reported that in 2002 the NLA asked the University of Nevada, Reno (“UNR”)
Cooperative Extension and the Economic Development Department to implement a study on the Green
Industry. A survey was sent out in 2002 and another in 2008. The survey found that in 2002 the Green
Industry in the state of Nevada:

e Contributed $1.3 million in economic activity

e Provided $557 million in personal income

e Provided 21,000 jobs
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In 2008 the survey concluded that the Green Industry:
e Contributed $1.8 million in economic activity

e Provided $761 million in personal income

e Provided over 24,000 jobs

He summarized that even based on the current economy, the Green Industry continues to stay strong. He
offered to provide an update on the activities and answer any questions related to the survey.

Mr. Fahnestock also offered to provide an update on the Certified Landscape Technician (“CLT”) training
and certification program when time allows (after the Plan Update).

12. Staff Comments.
None

13. Public Comments.
Chairman Erwin called for public comments and hearing none, closed the public comment period.

14. Adjournment.
With no further business, the meeting was adjourned at 3:15 p.m.

Respectfully submitted by,
Niki Linn, Recording Secretary

Approved by Commission in session on 2010.

John Erwin, Chairman
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DRI Cloud Seeding Program in the Tahoe-Truckee Basins for the 2010 Water Year

Report to the Northern Nevada Water Planning Commission on Program Results
August 2010

Executive Summary

The past season of cloud seeding operations in the Tahoe and Truckee Basins, sponsored
by grants from the Truckee River Fund ($165,151) and the Western Regional Water Commission
($45,000), were quite successful. The three phases of the program that included, 1)
reestablishment of generator sites, 2) the actual winter seeding operations from mid-November
through April, and 3) analysis of the operations to estimate the enhanced snow water from cloud
seeding were conducted according to the plan and timeline presented in the proposals to both
agencies.

A relatively high frequency of storms that satisfied the project seeding criteria in
WY2010 led to a substantial increase in seeding hours (1120) compared the preceding three
years of the state-funded Tahoe-Truckee project. The number of seeded storm events (57) was
also well above the expected number of 30+ events.

The analysis of storms and seeding periods in Phase 3 of the program verified that the
seeding periods matched periods when seeding criteria were satisfied about 98% of the time.
Using the total hours of seeding, a nominal increase in precipitation rate due to seeding, and an
approximate area of effect for each seeding generator, the measureable outcome of the project

for WY2010 was estimated to be 20,153 acre-feet of snow water. This exceeded similar

estimates (for ground seeding) for 11 of the past 12 seasons of the state-funded program. Based
on the total project sponsor contributions, the cost of the enhanced snow water was about $10.4
per acre-foot.

Based on a continuing need to enhance the water supply on the Truckee River system,
DRI recommends a continuation of the Tahoe cloud seeding project. A basic ground seeding
project for WY2010, similar to that conducted in 2010, is expected to cost about $260,000. This
is somewhat less than the total budget in 2010 which included about $66,000 in DRI cost share.
An expansion of the project to include aircraft seeding and additional ground seeding sites would
add about $126,000 to the cost.



1. Introduction and Background
In September 2009 the Desert Research Institute (DRI) received a grant from the Truckee

River Fund whose mission is “to protect and enhance water quality or water resources of the
Truckee River or its watershed”. The goal of the DRI project was to enhance snowfall from
winter storms and to increase the snowpack of the Tahoe and Truckee Basins through application
of wintertime cloud seeding technology. The additional snowfall is expected to increase the
spring runoff into the streams and reservoirs of the targeted basins. There are secondary benefits
such as increased soil moisture and additions to ground water, but the primary benefit is
increased runoff. The current relatively poor water conditions following three below normal
water years in northern Nevada and California warranted this effort to increase water resources
for Tahoe and Truckee Basin streams.

Results from carefully conducted experiments in the Sierra Nevada and other
mountainous regions in the western U. S. have shown that snowfall can be increased by 5-15%
annually in the specific basins targeted by cloud seeding operations. Past environmental
assessments have all indicated that no negative impacts to watersheds are produced by cloud
seeding operations. The primary measureable outcome of the project was to provide an estimate
of the enhancement in snow water computed for each seeded storm period, and for the entire
winter season, based on the hours of seeding, the amount of seeding material released, the
expected increase in precipitation rate, and the average areal coverage of the fallout from each
seeding site. Historical research results from ground-based cloud seeding projects have
documented the hourly increases in precipitation rate due to seeding to be in the range of a few
hundredths up to 2 mm per hour. As a conservative estimate of the effect for the Tahoe-Truckee
project a value of 0.25 mm per hour will be used in the enhancement estimates. Prior estimates
from the DRI state program yielded snow water increases ranging from 8,000 to 30,000 acre-
feet, an annual average of about 18,250 acre-feet over the past 10 seasons.

In December 2009 DRI received supplementary funding for the project from the Western
Regional Water Commission (WRWC). This funding was applied to help accomplish Phases 2
and 3 of the project which included the actual cloud seeding operations, the maintenance of
cloud seeding generators during and after the winter season, and the analysis of the results of the
cloud seeding effort during the summer of 2010. This report briefly describes the project, its
goals and expected outcome, and summaries the results of the WY2010 cloud seeding effort.

2. Project Location and Description

The project focused on a cloud seeding effort for the 2010 Water Year for the Tahoe
Basin and the Truckee River Basin where DRI had previously conducted seeding for the state of
Nevada for more than 25 years. Figure 1 shows the location of the project. The project design
and method of operation were nearly identical to the Nevada state-funded project conducted
from 1985-2009. Seeding was conducted from a line of five ground-based cloud seeding
generators (CSGs) positioned on, or a few miles upwind of, the main Sierra Nevada crest to the



west of Lake Tahoe (Fig. 1). The generators were positioned to take advantage of typical wind
directions in winter storms in the Tahoe area, and were remotely activated by DRI staff when the
proper weather and cloud conditions for seeding were verified. Included in Fig. 1 is a simple
depiction of an Agl seeding plume (blue lines) initiated from the Barker CSG site and the area of
the Carson Range (blue shaded region) where the seeding impact might be expected. The plume
dimension is based on previous plume dispersion modeling studies and actual measurements of
plume dimensions by research aircraft.

Ground-based cloud seeding is based on the following sequence of events. The seeding
material is silver iodide (Agl). The seeding “generators” burn a solution containing Agl
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Figure 1. Map of the area surrounding Lake Tahoe showing the DRI cloud seeding target area (red
shaded area). Ground-based cloud seeding generator (CSG) sites are shown as yellow squares. Blue
lines emanating from one seeding site (Barker) simulate the boundaries of a seeding plume in a
southwesterly wind. The hatched blue area (~38 sg. miles) within the seeding plume east of Lake
Tahoe approximates the fallout region of snow created within the seeding plume. Snow and
precipitation monitoring sites (NRCS SNOTEL network) are shown as red Xs. The DRI cloud seeding
facility location in Stead, Nevada is shown in the upper right part of the map. Weather sites used in
subsequent analysis of seeding operations were CSSC, HICC, SQWC, MRLN, MRSN, and the NWS
sounding site.




dissolved in acetone. The burning process produces a “smoke” of microscopic Agl particles
(about 0.0001 mm is size) that are transported downwind and dispersed into clouds over the
mountains. Vertical dispersion up to at least 2000 feet above the surface is produced by the
turbulence created by wind moving over the uneven terrain. In the presence of cloud droplets
existing at temperatures below -5° C the silver iodide particles act as ice-forming nuclei and
enhance the ice particle concentration in the natural clouds. Once initiated by silver iodide the ice
particles grow in size and mass as they move downwind and begin falling to the surface when
they have sufficient mass to overcome the upward motion in the clouds. In the time frame of 20
to 30 minutes snowfall within the seeding plume can reach the surface in and around the Tahoe
Basin. This “chain-of-events” in the cloud seeding process has been verified by numerous
detailed experiments conducted in the Sierra Nevada and other mountainous regions of the
western U.S. The aircraft seeding scenario is similar, except seeding material is dispensed
directly into clouds at the appropriate temperature and upwind distance to account for the
transport of seeding material by upper level winds.

A. Planned Phase 1 Activity and Results

Phase 1 of the project which began in September 2009 included re-establishment of five
seeding generators at the locations shown in Fig. 1. This preparatory phase of the project was
accomplished by November 2010 as part of the Truckee River Fund contract.

B. Planned Phase 2 Activity and Results

Phase 2 of the project involved the actual cloud seeding operations, and was planned to
begin on 15 November 2009. At that time the project manager was to begin monitoring the
weather and making forecasts for seeding events that were expected within three to five days.
The DRI technical staff was to begin making weekly checks of each seeding generator by
logging into the generator computer, briefly activating the unit and monitoring key operating
parameters such as flame temperature and solution flow. Based on prior experience in the Tahoe
region, 15 to 30+ seeding events were expected during the period from mid-November 2009
through mid-April 2010, the 5-month period that was proposed for Phase 2 of this project. It was
anticipated that the end date might occur sooner, or later, depending on the status of expendable
supplies by mid-April.

Seeding operations started slightly ahead of schedule on 12 November 2009. Numerous
seeding generator maintenance problems were resolved during the winter. These included
component failures, some being non-essential parts and other more serious ones that disabled
generators, like Morattini (see Fig. 2), for more than a few days. The two most remote
generators, Barker and Bunker, have redundant solution systems, burners and communications
systems; actually two generators in one housing unit. A failure of one system can be resolved by
simply switching to the other with no seeding time being lost. Two sites ran out of propane in
one of two tanks in mid-season and the second tank had to be connected. The Troy site has only



a single tank and this site had to be
resupplied with several small LPG tanks
transported in by snowmobile sled in
January 2010.

The pre-season estimate of up to
30+ seeding events was greatly exceeded
due to a relatively high frequency of
storms that satisfied the project seeding %
criteria. The first seeding event took place & B
on 12 November 2009 and the last PSS
occurred on 28 April 2010. There were a &
total of 57 separate seeding events and the '
total generator operating time was 1119 §
hours. This amounts to an average of |
about 223.8 hours per generator, close to
the projected “maximum” of 250 hours if
all sites had used a complete 100-gallon
solution supply. The details of all seeding
operations will be included in the Final
Report to the WRWC in September 2010.
Table 1 shows the breakdown of seeding
hours by month for the past winter. The
March-April  totals were somewhat | Figure 2. Picture of the Morattini generator during a
unusual in that they exceeded the | Maintenance trip in February 2010.
January-February  totals which are
typically the more active snowfall months. The generator operational efficiency (percentage of
hours operated compared to the total number of seeding hours possible for each weather event
that satisfied the seeding criteria) was about 72%. This was somewhat lower than previous
winters and was mainly due to the extended period of time that the single Morattini generator
was inoperative.

C. Planned Phase 3 Activity and Results
Phase 3 of the project was to begin on 1 May and include the documentation of weather

events to verify that seeding occurred during optimal time periods. Each seeded period was to be
evaluated and a seedability factor applied to quantify the fraction of time when seeding was

Table 1. Tahoe area seeding generator hours by month in WY2010. Times are
displayed in hours: minutes: seconds.

November December | January Total || February Total || March Total || April Total
Total Hours | Total Hours Hours Hours Hours Hours
58:19:00 334:06:00 143:39:00 | 175:43:00 244:51:00 | 162:59:00
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Figure 3. Top panel is a product showing regions where aircraft icing (blue shading) was expected at
0800 PST on 7 December 2009. Symbols show locations and severity of icing based on pilot
reports. The bottom panel is a visible satellite image taken at 0815 PST on 7 December showing the
cloud cover over northern California and Nevada.

potentially effective. The estimates of snow water enhancement were to be made and adjusted by
the seedability factor. These enhancement estimates represent the measureable outcome of the
project as required by the terms of the TRF and WRW(C grants to DRI. Phase 3 also includes the
removal of seeding units as dictated by some of the Forest Service special use permits. Removal




WY2010 Tahoe-Truckee Cloud Seeding Project
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Figure 4. Weather data from 5 — 15 December 2009. Top panel shows temperature data from CSSL
and the 700 mb level (~10,000 ft) of the Reno upper air sounding, and the precipitation rate observed
at Squaw Valley (HICC). The horizontal red line represents the -5° C 700 mb temperature threshold
for initiating cloud seeding operations. The middle panel shows wind speed data from CSSL and the
700 mb level wind speed and direction. Bottom panel shows WY?2010 precipitation and SWE
accumulation at CSSL. Vertical red lines bracket periods when cloud seeding was conducted.

of generators is only possible after snow has melted and the roads to the sites are useable. In
some years this can be mid- to late July, so Phase 3 was scheduled to end on about 31 August.
The Phase 3 period was to be used transporting generators to the cloud seeding facility in Stead,
Nevada, checking them for problems, and making repairs as needed.



To prepare estimates of seeding benefits in Phase 3 of the project, the seeding periods
were first compared to weather conditions that were documented in the Tahoe area. This analysis
used weather data from the Reno sounding (location noted in Fig. 1), the Central Sierra Snow
Laboratory (CSSC in Fig. 1) near Donner Summit and the Squaw Valley High Camp weather
station (HICC in Fig. 1). Satellite and radar images were used to verify that sufficient cloud
cover existed over the Tahoe target area. Once cloud cover was verified, a number of other
seeding criteria were checked. One criterion for initiating a seeding operation was the
observation of a temperature of -5° C or lower at a pressure level of 700 mb (~10,000 ft altitude)
on the Reno sounding. A second criterion was the observation of a 700 mb wind direction from
about 190° through 330° in order for seeding plumes to be transported toward the target area. A
third criterion was that the 700 mb wind speed had to be less than 60 kts in order to allow
adequate time for ice crystals to grow and fall out over the target. Although the presence of
precipitation is not required for seeding to be initiated, an observation of precipitation verifies
that clouds are of sufficient depth to produce precipitation from seeding, so its presence is also a
good indicator of seedable conditions.

Detailed monthly summaries of weather and seeding events will be included in the
September Final Report. Data from a December storm period are included here as an example of
how storms are selected for seeding. In selecting storm periods that are suitable for seeding the
process starts with a forecast of the approximate storm arrival time, out to about three days. As a
storm moves closer to the coast of California it is observed in gradually increasing spatial
resolution from satellite views, to NEXRAD radar views and finally to the very detailed
resolution of local NWS soundings and mountain weather stations (some shown in Fig. 1). One
of the cloud parameters required for cloud seeding to be effective is the presence of supercooled
cloud droplets (drops existing below freezing that have not been converted to ice crystals).
Supercooled cloud drops are also what cause aircraft icing. The top panel of Fig. 3 is an image
showing aircraft icing reports and the regions of a storm on 7 December 2009 where icing was
expected. The bottom panel of Fig. 3 shows the overall cloud cover of the same storm from the
satellite perspective. Both products indicated that cloud cover over the Tahoe target area was
sufficient for cloud seeding to occur, and that supercooled water was present in the storm.

Figure 4 shows data from surface weather stations and upper air soundings, the data used
in real time to verify that project seeding criteria are satisfied. Each set of vertical red lines in the
panels bracket a time periods when seeding was actually conducted. The first seeding period
corresponds to 6-7 December and the data indicate that all temperature and wind criteria were
satisfied. Weather data similar to that shown in Figs. 3 and 4 were used in Phase 3 of the project
to verify that seeding was conducted at the proper times.

D. Estimates of Snow Water Increases from Cloud Seeding

The analysis of weather events and seeding criteria in the previous section indicated that
the project seeding criteria were satisfied about 98% of the time during all seeding events in the
winter of 2009-10. The estimate of snow water increase from seeding is factored according to the



percent of time (the seedability factor, SF) that criteria are met. The weighted average of SF was
computed using the SF values for each event weighted by the number of seeding hours for each
event. The seasonal weighted value of SF was 0.98. As indicated in the description of expected
benefits from the original DRI proposal, and as noted again in the Introduction, an estimate of
the effect of seeding is taken as a precipitation rate increase of 0.25 mm per hour (~0.01 inch per
hour) during the period of a seeding event. Past studies of seeding plume dispersion over
mountainous target areas, and documentation of the fallout area (of snow) within a seeding
plume, have shown that the area affected by one seeding generator is approximately 35 square
miles. (For reference the blue shaded seeding impact area noted in Fig. 1 is 38 square miles.)
This area of effect will vary as cloud conditions and wind speed vary, and also can change as the
dimension of the mountain barrier along the wind direction changes, but for simplicity (and
because all the parameters affecting area cannot be precisely evaluated) the area is taken as a
constant.

The following is a description of the measureable outcome of the project. An estimate of
the amount of snow water produced by seeding (Ws) is provided by multiplying the total time of
generator operation (Ts = 1119.6 hours) by the precipitation rate increase (Ps = 0.25 mm per
hour). This product is then multiplied by the area of effect (As = 35 sg. miles), and then by SF
(0.98). To obtain the estimate in units of acre-feet the following conversions are also needed:

0.25 mm = 0.00328 ft
1 sq mile = 640 acres.

So, for the 2009-10 winter season the estimated snow water increase (the required measureable
outcome) from seeding is:

W; =1119.6 h x 0.25 mm/h x 0.00328 ft/mm x 35 sgq mi x 640 acres/sq mi x 0.98
W; = 20,153 acre-feet.

A comparison of ground seeding operations in the current water year with prior years
when the project was part of the Nevada state program is shown in Fig. 5. The comparison
includes state program water years 1998 through 2009. The year-to-year fluctuation in seeding
hours is due to changes in the number of CSGs in use, variations in the number of storms and
types of storms, the frequency of suspensions in seeding operations (e.g., due to flood potential
or abnormally high snowpack), and a number of other factors. With a constant number of CSGs,
no suspensions and storms that always satisfied seeding criteria, seeding hours would correlate
quite well with the frequency of storms or the annual amount of snowfall. WY2010 had more
seeding hours and SWE augmentation than the previous three water years mainly because of the
higher frequency of colder storms and seeding opportunities. This helped push both seeding
hours and SWE augmentation to levels that were well above the 13-year average. Note that if the



13-Year Summary of Tahoe-Truckee Basin Cloud Seeding Operations
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Figure 5. 13-year summary of ground-based cloud seeding operations in the Tahoe-Truckee Basin.
Top: Total seeding hours by water year and number of CSGs used each year. Bottom: SWE
augmentation estimates by water year. SWE estimates are only for the ground-based component of
past projects. Dark horizontal lines in both panels represent 13-year averages.

contribution from aircraft seeding had been included in the SWE estimates in Fig. 5, several
water years between 2002 and 2006 would have equaled or exceeded the WY2010 SWE total.
An estimate of the cost of the augmented water in WY2010 can be made by taking the
total project budget and dividing it by the SWE increase estimate. The total budget of $210,151
includes the Truckee River Fund budget of $165,161 and the Western Regional Water
Commission budget of $45,000. For WY2010 the water cost estimate for the Tahoe-Truckee
project comes out to be $10.4 per acre-foot. This compares well with the water cost estimates
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during the final 15 years that DRI conducted the state-funded cloud seeding project, which
ranged from about $7 to $19 per acre-foot and averaged $10.5.

3. Tahoe and Truckee Basins Water Supply Situation

The fraction of augmented snow water that goes into stream flow, ground water recharge,
or that is taken up by soil or lost through evapotranspiration is not known. Streamflow forecasts
for the Tahoe and Truckee Basins generally improved after 1 April due to cool weather in
subsequent weeks delaying snowmelt and late season snowfall adding significantly to the
snowpacks of both basins. Given the hydro meteorological conditions that existed in the basins at
the beginning of May 2010, the streamflow forecast for the Lake Tahoe Basin was 91% of
average for the May to August period (California Nevada River Forecast Center, May 2010). For
the same period the streamflow forecast for the Truckee River was 98% of average.

The water data for Lake Tahoe is a good indicator that the above normal snowpack in
WY 2010 has not ended the water shortage problem created by the three previous below normal
years. Water storage in Lake Tahoe was at 20% of average on 1 May, and the lake was predicted
to rise only one foot between 1 May and the date of its peak level. The actual maximum lake
level of 6224.65 feet was observed on 5 July, and represented a 0.98 foot rise from the 1 May
level of 6223.67 feet. Currently (as of 19 August) the lake is only slightly more than one foot
above its natural rim, so it is obvious that by the beginning of WY2011 Lake Tahoe will be
holding very little water in storage.

4, Summary and Proposed Plans of WY2011

The past season of cloud seeding operations in the Tahoe and Truckee Basins, sponsored
by grants from the Truckee River Fund and the Western Regional Water Commission, were quite
successful, given the somewhat late start in getting equipment repositioned and resupplied for the
winter in Phase 1 of the project. The Phase 1 startup included the installation of a new
communication link to one seeding site, and this resulted in some lost seeding time in Phase 2
while equipment problems with the new link were resolved. The late start also did not allow
sufficient time to completely resupply all seeding sites with seeding solution and propane. This
resulted in some restocking by snowmobile in Phase 2 after at least two sites ran out of supplies
in mid-winter. Overall four of the five sites were operational by the projected 15 November start
of Phase 2.

A relatively high frequency of storms that satisfied the project seeding criteria in
WY2010 led to a substantial increase in seeding hours (1119.6) compared the preceding three
years of the state-funded Tahoe project when seeding hours did not exceed 800. In fact the
WY 2010 seeding hour total was greater than any water year since 2004. This was accomplished
despite a generator operational efficiency of only 72%, due mostly to one site not being fully
operational until February 2010. The number of seeded storm events (57) was also well above
the expected number of 30+, but this was somewhat exaggerated by the purposeful operation
over relatively short time intervals in order to operate generators as closely as possible to the
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periods of storms when seeding criteria were satisfied. Somewhat unusual in WY2010 was the
occurrence of a high percentage of the seeding hours in March and April when storms and
snowfall are more typically tapering off. Except for the one communication problem other
maintenance problems were typical of ones experienced in prior seasons, and were resolved
without significant loss of operating time.

The analysis of storms and seeding periods in Phase 3 verified that the seeding periods
matched periods when seeding criteria were satisfied very well. For the season the computed
seedability factor was 0.98, indicating that seeding was being done during the correct period of
the storm 98% of the time. This compares to values of 85-90% during several of the final seasons
of the state-funded project. The improvement was due in part to the careful selection of shorter
seeding periods. A few potentially seedable storm periods were missed, but these amounted to a
relatively small percentage of the total storm hours. Using the seeded hours, a nominal increase
in precipitation rate due to seeding, and an approximate area of effect for each seeding generator,
the measureable outcome of the project for WY2010 was estimated to be 20,153 acre-feet of
snow water. This exceeded similar estimates (for ground seeding) for 11 of the past 12 seasons
of the state-funded program. Based on the 2010 project budgets, the cost of the enhanced snow
water was about $10.4 per acre-foot.

Compared to the preceding three water years in the Tahoe-Truckee Basins, WY2010
showed an improvement in snowpack and runoff, but not to the point where water supply is no
longer a problem for the downstream users who depend on it. Lake Tahoe itself showed only a
marginal recovery in water storage. Based on a continuing need to enhance water supply on the
Truckee River, DRI recommends a continuation of the Tahoe cloud seeding project for a second
winter. With a basic ground seeding project as was conducted in WY2010, an increase in seeding
hours (~25% per storm period) could be expected due to higher generator efficiency since
communications issues have been resolved. The projected budget for a basic 5-generator project
for WY2011 is about $260,000.

For a significant increase in snowfall enhancement from seeding, reestablishment of an
aircraft seeding component and/or adding ground generators should be considered. For more
comprehensive targeting of the mountainous terrain surrounding Lake Tahoe two or more
seeding generator sites are needed. The addition of one generator could potentially increase
seeding hours and snowfall enhancement by 20%. In prior years when aircraft seeding was
performed, the aircraft component accounted for 20-30% of the total snowfall enhancement
estimate.
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Primary funding: Truckee River Fund grant
($165,150)

Supplementary funding: WRWC ($45,000)
Cost share: DRI ($66,000)
Total cost: $276,100

Project Goal: Enhance snowfall from
winter storms and increase the snowpack
In the Tahoe-Truckee Basins

Measureable outcome: Estimate of snow
water increase for the winter season



Conceptual Diagram of Orographic Cloud Seeding
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Z The silver iodide
particles rise into
the clouds

1. A minute amount of silver
iodide is sprayed across a

Ground-based seeding with silver iodide

3. The silver iodide causes
cloud moisture to freeze
and create ice crystals

4 lce crystals grow big
enough to fall as snow.
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Conceptual model has been validated

o Plume dispersion has been measured and modeled
o Ice crystal enhancement verified

o Precipitation enhancement measured

Precipitation increases from seeding found to be
hundredths to >2 mm per hour

o 0.25mm per hour used to assess operational seeding

DRI trace chemical technique a key evaluation tool used
In past and current research experiments

Trace chemical evaluation applied to one Sierra Nevada
project showed seeding produced an 8% increase In
snow water
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AMS statement indicates 10% enhancement
feasible

Observed 8% - >15% increases found In
randomized research studies in the western U.S.

DRI has estimated annual increases in total
available snow water of ~60,000 acre-ft for the
all seeded areas in the previous state-funded
project

Difficult to know exactly what fraction of this
Increase will runoff to immediately augment
streamflow, infiltrate to recharge groundwater,
or be “lost” to evapotranspiration
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Assessing cloud seeding opportunities 6
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WY2010 Tahoe-Truckee Cloud Seeding Project
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56 separate seeding events

1120 hours of seeding generator operation
Generator operational efficiency of 72%
Estimated SWE increase of 20,153 Acre-feet
o 0.01inch rateincrease during seeding

0 35sq. mileimpact area per generator

0 Seeding hours during proper conditions
Augmented SWE cost of $10.4 per AF

State Program costs ranged from ~$7 - $19 per
acre-ft
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13-Year Summary of Tahoe-Truckee Basin Cloud Seeding Operations
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1 Northeast Nevada — SNWA funding for WY2011

d Walker River Basin — Desert Terminal Lakes
program (Bureau of Reclamation) and WRID -5
year project projected to start in WY2011

Advisory Board considering all funding options
Tahoe/Truckee River — Potentially TRF and WRWC
o Funding request of ~$260,000 for WY2011

o Basic ground-seeding program as in WY2010

DO

0 5 seeding generators operated November
through April
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DRI's Cloud Seeding Program is on sound
scientific footing

The cloud seeding project for Tahoe-
Truckee was successfully revived in
WY2010 with results on par with previous
State-funded program

~$260,000 needed to continue Tahoe-
Truckee Project in WY2011
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	1. Roll Call and determination of presence of a quorum – Chairman Erwin called the meeting to order at 1:30 p.m.  There was a quorum present.   
	2. Approval of the agenda.
	With no further business, the meeting was adjourned at 3:15 p.m.
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