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SOUTH TRUCKEE MEADOWS FACILITY PLAN 
PHASE 1 – ASSESSMENT OF CURRENT AND FUTURE CONDITIONS 
 
Executive Summary 
 
In December 1999, the Washoe County Regional Water Planning Commission, in cooperation 
with the South Truckee Meadows General Improvement District (STMGID), commissioned 
ECO:LOGIC Engineers to develop a water, wastewater and storm water facility plan for the 
South Truckee Meadows.  This Technical Memorandum presents a summary of the important 
elements of our assessment of the current and future conditions, as described in the Phase 1 
Scope of Work.  Topics addressed include: 
 

 Project goals and objectives 
 Description of existing systems 
 Existing water demands 
 Future water demands 
 Existing water supplies 
 Overview of water supply options and constraints 
 Conclusions 

 
Current Conditions 
 
Water service to the South Truckee Meadows is provided by three utilities, including the 
Washoe County Utility Division, STMGID and Sierra Pacific.  The existing average day demand 
and maximum day demand is approximately 2.99 and 6.88 MGD, respectively.  At build-out 
within the planning area, the average day demand is estimated to be from 10.9 -13.3 MGD.  
Maximum day demands are projected to increase to 25.8 - 31.6 MGD.  These average day and 
maximum day demands represent a 4-fold increase over current demand levels. 
   
Potable water service is provided primarily by groundwater, with Truckee River water provided 
by Sierra Pacific to the Double Diamond area.  The Washoe County Board of Commissioners 
recently approved a revised and amended wholesale water service agreement between the 
County and Sierra Pacific.  The agreement basically provides that the County will take over 
retail water service to the Double Diamond residential area and that Sierra Pacific will supply the 
County with up to 7.7 MGD (5,400 GPM) through three planned connection points. 
 
Sewer service to the South Truckee Meadows is provided by a combination of individual septic 
systems and the South Truckee Meadows Water Reclamation Facility (STMWRF).  The 
STMWRF has a permitted and constructed capacity of 1.5 MGD, and estimated wastewater 
flows of 3.0 MGD by the year 2015.  These flows include new development as well as flows 
expected to come from conversion of existing areas on septic systems to community sewers.   
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Effluent from STMWRF is combined with creek water at Huffaker Reservoir to supply irrigation 
reuse water to select sites in the area.  Future plans call for expanded use of reuse water in the 
South Truckee Meadows, including an intertie pipeline between the Truckee Meadows Water 
Reclamation Facility (TMWRF) and Huffaker Reservoir.  This intertie will allow TMWRF to 
supplement STMWRF reuse irrigation flows, and also allow TMWRF to store effluent and limit 
discharges to the Truckee River to 40 MGD, the current discharge permit limit.   
 
Future Conditions 
 
Projected build-out of the planned land uses in the South Truckee Meadows corresponds to an 
annual water demand of 12,210 – 14,899 acre-feet.  To meet this 8,300 – 11,000 acre-feet 
increase in demand, the County, STMGID and Sierra Pacific will need to efficiently coordinate 
the use of available groundwater and surface water resources.  The principle options to increase 
water supplies include: 
 

 Additional groundwater development, including artificial recharge  
 Development and utilization of available creek resources  
 Efficient utilization of the wholesale delivery capability of Sierra Pacific 

 
Key constraints that must be considered to determine the build-out water supply and related 
facility requirements for the South Truckee Meadows include: 
 

Water rights:  For each surface water right option, pre-existing operating criteria such as 
the requirements of the Truckee River Operating Agreement must be satisfied.  Options 
must also be tested to ensure senior downstream tributary and Truckee River decreed, 
permitted and certificated surface water rights are satisfied to ensure that new water 
quality issues for the River or the Truckee Meadows Wastewater Reclamation Facility are 
not created.  Changes to tributary water rights also raise different issues than changes to 
Truckee River Direct Diversion water rights.  Tributary water right priorities are often used 
to distribute that water, and the historic consumptive use and priority will often become 
the basis for the changed right.   

 
Groundwater production capacity: The build-out water demands approach the current 
estimate of the perennial yield of the aquifers in the study area.  Recent investigations 
suggest that faults may impede groundwater flow such that the groundwater resources 
may be less than the current estimate of 10,000 AFA in the Mount Rose Fan area.  The 
degree to which the faults may influence groundwater flow through the aquifers is not 
clearly understood.  However, if the faults do impede flow, the available groundwater 
resource will be less than current estimates.  Consequently, the need to augment the 
groundwater supply may be even greater than is presently perceived. 
 
Instream flow requirements: The tributary creeks have periods of extreme low flow.  
These low flow periods can put considerable stress on both the plant and animal life 
found within the system.  Any removal of water from the system during these periods 
would likely result in a degraded system.  Floods are also important.  The flood flows 
occasionally move the larger rocks and boulders within the stream channel, and 
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restructure the “step–pool” nature of the stream ecosystem.  These episodes of channel 
adjustment allow new vegetation to establish and begin new cycles of vegetational 
succession.  The potential exists to alter the natural flood magnitude and frequency of the 
streams due to storm water runoff from urbanized areas.  To date, there has been little 
unified effort made to examine the storm water flow effects on a regional basis, and it is 
possible that peak flows from successive developments may combine and produce 
detrimental effects.  Any substantial change in flood magnitude and frequency would 
likely manifest itself in the form of geomorphic and biological change in the stream 
system. 
 
Water quality: Recently, certain diversions from the tributary creeks may not have been 
exercised to the fullest extent allowed under the right.  Because of this, certain water may 
have flowed to the Truckee River, which historically did not.  That flow may have been 
beneficial to the water quality at the TMWRF facility from a dilution standpoint, or 
conversely, it may have been detrimental to water quality if the flow carried non-point 
source pollution.  In the future as these water rights are either exercised for water supply 
purposes or otherwise put to beneficial use, that water may be unavailable to the Truckee 
River for the benefit of water quality.   
 
Regional wastewater plans, including effluent reuse: There would be a distinct advantage 
on a regional water supply basis if the Huffaker Reservoir could be used as raw water 
storage for water supply.  The obvious difficulty in this is that the reservoir is currently 
used as a regional effluent storage facility.  The terms of the TMWRF discharge permit to 
the Truckee River are currently being negotiated with the Nevada Division of 
Environmental Protection (NDEP), and it is not clear at this time what changes or 
restrictions the final discharge permit will contain.  The final terms of the discharge permit 
will direct regional wastewater planning efforts. 

 
Based on the understanding of current and future conditions within the South Truckee 
Meadows, as well as the various inter-related issues that must be taken into consideration, the 
most viable water supply and facility alternatives will be developed.  These recommended 
“alternatives for evaluation” will be presented in a subsequent report. 
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SOUTH TRUCKEE MEADOWS FACILITY PLAN – PHASE I 
TECHNICAL MEMORANDUM NO. 1 
 
 
SUBJECT:  Summary Report 

Assessment of Current and Future Conditions 
 
PREPARED BY: John Enloe 
 
DATE:  July 7, 2000 

 
 
1. INTRODUCTION 
 
In December 1999, the Washoe County Regional Water Planning Commission, in cooperation 
with the South Truckee Meadows General Improvement District (STMGID) commissioned 
ECO:LOGIC Engineers to develop a water, wastewater and storm water facility plan for the 
South Truckee Meadows.  The study area for the South Truckee Meadows Facility Plan as 
shown in Exhibit 1 includes lands within the City of Reno and Washoe County, and generally is 
bounded on the east by the Virginia Range, on west by the Carson Range, and is located south 
of Longley and Huffaker Lane, including Pleasant Valley. 
  
The study area includes a broad range of existing and planned residential, public, commercial 
and industrial land uses.  Historically, residential land uses have typically been low and medium 
density development, with a maximum of up to 3 units per acre.  More recently, there has been 
a trend toward higher density residential development, including commercial and industrial uses, 
primarily within the Double Diamond Ranch and the planned Damonte Ranch projects.   This 
trend toward more intense development is increasing demands on utility services, particularly 
water supply. 
 
Presently, several utilities provide water service within the study area, including the Washoe 
County Utility Division, STMGID and Sierra Pacific.   Most systems rely exclusively on 
groundwater wells, with a portion of the area supplied with Truckee River surface water through 
Sierra Pacific’s transmission system.  A number of individual domestic wells (approximately 
1,875) are also included within the study area, serving primarily parcels to the north of Zolezzi 
Lane, the Callahan Ranch and Pleasant Valley areas. 
 
Opportunities to increase water supplies to the South Truckee Meadows include expanded use 
of the groundwater resource, expansion of existing Truckee River surface water supplies, and 
conversion of the local creek resources from agricultural irrigation to municipal water supplies or 
other beneficial uses.  Several creeks including Steamboat, Galena, Whites and Thomas Creek 
have historically been used for irrigation, and may provide a substantial resource to meet 
demands for water in the future. 
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As the demand for water increases, numerous issues must be taken into consideration, many of 
which have regional implications.   
 
Sewer service to the area is provided by a combination of individual on-site septic systems and 
by the South Truckee Meadows Water Reclamation Facility (STMWRF).  Effluent disposal for 
the treatment plant is provided by land application and irrigation reuse on several existing and 
planned sites.  Presently, the demand for reuse water is greater than what can be supplied by 
treated effluent, so creek water is used to augment the flows from the treatment plant.  Future 
plans call for expanded use of reclaimed water in the South Truckee Meadows, including a 
connection with the Truckee Meadows Water Reclamation Facility (TMWRF), the regional 
wastewater treatment plant for the greater Reno / Sparks / Washoe County community. 
 
The potential use of the creeks to meet potable water needs will place greater demands on the 
system.  From a water management perspective, providing additional sources of water supply to 
meet local and regional water needs and reliability goals is an efficient use of the available water 
resources.  However, from a community standpoint, the environment is a high priority and 
maintaining sufficient flows in the local creeks to continue to support the natural stream 
ecosystem will be essential to obtain public acceptance of any water supply facility plan using a 
creek water source. 
 
In addition to the engineering and environmental aspects, satisfying the legal aspects in terms of 
water rights, compliance with numerous agreements, court decisions and decisions of the 
Nevada State Engineer will be an integral part of evaluating and developing a comprehensive 
facility plan for the South Truckee Meadows. 
 
This Technical Memorandum presents a summary of the important elements of our assessment 
of the current and future situation, as described in the Phase 1 Scope of Work.  Topics 
addressed include: 
 

 Project goals and objectives 
 Description of existing systems 
 Existing water demands 
 Future water demands 
 Existing water supplies 
 Overview of water supply options and constraints 
 Conclusions 

 
Six specific evaluations have been completed which provide greater detail on these issues.  
Each is organized and presented as a supporting Technical Memorandum, and follow this 
Summary Report.  Future reports will deal with identification of viable water supply alternatives, 
and Phase 2 work will involve detailed evaluation and ranking of these alternatives to arrive at 
the recommended Facility Plan improvements. 
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2. PROJECT GOALS AND OBJECTIVES 
 
The South Truckee Meadows Facility Plan will serve as a tool that will guide utility service and 
infrastructure improvements well into the future.  To ensure that the Facility Plan adequately 
addresses these important issues, a clear understanding of the overall project objective and the 
key issues that must be satisfied by the Facility Plan is essential.   
 
Several parties have an important stake in the outcome of the Facility Plan, including the 
Washoe County Regional Water Planning Commission; the Washoe County Department of 
Water Resources; the Washoe County Utility Division; the South Truckee Meadows GID, Sierra 
Pacific Power Company; the development community, the general public and others.  During the 
course of this evaluation, the Steering Committee reviewed proposed project goals and 
objectives, which the ECO:LOGIC team believe are necessary for the approval and successful 
implementation of the Facility Plan.  Based on input received, the project goals and objectives 
were compiled to the following statements: 
 
Project Objective:  Develop an integrated water and wastewater Facility Plan for the South 
Truckee Meadows, incorporating storm water influences, which is financially and 
environmentally sound. 
 
Key issues that must be satisfied by the Facility Plan: 
 

1. Utilize the creek resources to their highest and best beneficial uses, by balancing 
beneficial M&I uses with instream flow requirements for recharge, wildlife, riparian 
habitat, aesthetics and quality of life. 

 
2. Ensure that recommended plans for water supplies and facilities conform to regional 

wastewater disposal / water quality requirements at STMWRF and TMWRF. 
 

3. Allow development to proceed in a phased approach, keeping upfront capital costs low 
and total water service costs competitive, and provide reliable and economical utility 
service to the South Truckee Meadows. 

 
4. Promote system integration, conjunctive use and expand reclaimed wastewater service 

to maximize the efficient use of resources and facilities. 
 
3. DESCRIPTION OF EXISTING SYSTEMS 

 
3.1. Water systems 
 
Three utilities provide potable water service within the study area to eight independent water 
systems as shown in Exhibit 2, including the Washoe County Utility Division, the South Truckee 
Meadows General Improvement District and Sierra Pacific.   A number of individual domestic 
wells are also located in the study area, serving primarily parcels to the north of Zolezzi Lane, 
the Callahan Ranch and Pleasant Valley areas. 
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The Washoe County Utility Division owns and operates 6 water systems in the South Truckee 
Meadows area, consisting of the Thomas Creek, ArrowCreek, Sunrise, Mount Rose, St. 
James’s and the Double Diamond commercial / industrial systems.  In total, the systems serve 
approximately 1,119 customers, including 66 commercial and industrial customers within the 
South Meadows Business Park.  The systems are supplied exclusively by groundwater wells 
serving multiple pressure zones.  Each of the systems is provided with gravity storage, and 
several have emergency connections with neighboring systems to increase reliability. 
 
In addition to the Washoe County water systems, the Utility Division operates the STMGID 
water system under contract with the STMGID Local Managing Board.  The STMGID system 
serves approximately 2,764 customers on either side of Highway 395, and includes a growing 
commercial corridor along the Mount Rose Highway.   
 
Sierra Pacific supplies water to the northern most portion of the study area, including areas 
along the commercial South Virginia Street corridor to the north of Zolezzi Lane, and portions of 
the existing Double Diamond residential development (849 customers).  Essentially all of the 
water supplied to the South Truckee Meadows by Sierra Pacific is delivered through the Longley 
pump station and South Hills pump zone. 
 
All of the water systems are relatively new and in good operating condition. 
 
3.2. Wastewater Collection and Treatment Systems 
 
Much of the South Truckee Meadows is currently sewered to the South Truckee Meadows 
Water Reclamation Facility (STMWRF) as shown in Exhibit 3.  Currently, the interceptor sewers 
are operating with a large amount of reserve capacity since they have been designed with future 
development in mind.  The STMWRF has a permitted and constructed capacity of 1.5 MGD, and 
current flows are in the range of 1.0 MGD.  Ongoing planning studies project steady growth to 
continue in South Truckee Meadows, with 2015 estimated wastewater flows on the order of 3.0 
MGD.  These flows include both new development as well as flows expected to come from 
conversion of existing areas on septic systems to community sewers.  
 
3.3. Reuse systems 
 
An integral part of STMWRF, Washoe County also owns and operates the South Truckee 
Meadows effluent reuse system, shown schematically in Exhibit 4.  The current annual reuse 
irrigation demand is 1,908 acre-feet, based on reuse sites at Double Diamond Ranch, the South 
Valley Regional Park, and the Wolf Run and ArrowCreek Golf Courses.  Treated effluent is 
pumped into Huffaker Reservoir year round, where it is stored for use during the irrigation 
season.  Presently, treated effluent from STMWRF is not sufficient to meet the irrigation 
demands of the area, and it is augmented with surface water from Whites and Thomas Creeks.  
In the future, an intertie between TMWRF and Huffaker Reservoir is planned which will 
supplement STMWRF flows and eliminate the need to use the water from the creeks for 
irrigation.  The current regional wastewater master plan recommends that TMWRF take 
advantage of the available storage capacity in Huffaker Reservoir to expand effluent reuse 
operations both inside and outside of the South Truckee Meadows. 
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3.4. Tributary Streams and Drainage Features 
 
Natural water features are prominent within the South Truckee Meadows, including Washoe 
Lake to the south, and Steamboat Creek with its major tributary streams as shown in Exhibit 5.  
Historically, the streams have provided irrigation water throughout Pleasant Valley and the 
Double Diamond and Damonte Ranches.  A number of irrigation ditches have also been utilized 
to convey water from the Truckee River to supplement the natural stream flows.   
 
As development within the South Truckee Meadows continues, additional demands will be 
placed on these resources, which may alter the character of the streams.  Steamboat Creek 
serves as the main regional drainage feature, traversing the entire South Truckee Meadows 
before entering the Truckee River.  It has important tributaries, including Galena, Whites 
Canyon, Thomas, and Dry Creeks on the Sierra fans, and Bailey Canyon Creek in the Virginia 
Range.  The lower elevations of these tributary areas, as well as areas draining directly to 
Steamboat Creek, have shifted dramatically from agricultural land uses to urban subdivisions, 
commercial centers, and industrial parks.  This change in land use has had and will continue to 
have major effects on the water resources of the area. 
 
3.5. Data Gaps  
 
During the course of this evaluation, available data and reports were reviewed to determine their 
applicability to the development of this Facility Plan.  Considerable information exists, although 
the lack of data in some areas limited the depth and extent of investigation that was possible.  
Following is a summary of key information or work in progress that was not available for this 
evaluation: 
 

 Potential revisions to TMWRF discharge permit, 
 Tributary stream water quality monitoring data, above and below developed areas, 

including storm water runoff data, 
 Integrated storm drainage planning and design information for developing areas, 
 Lack of extensive historical flow data on tributary streams, 
 Historical consumptive use of irrigated lands 

 
4. EXISTING WATER DEMANDS 
 
Existing water demands were reviewed and compiled for the STMGID system, Thomas Creek, 
ArrowCreek, Sunrise, Mount Rose, St. James’s and the commercial / industrial portion of the 
Double Diamond water system.  Sierra Pacific Power Company’s service area includes the 
residential portion of the Double Diamond water system, as well as the commercial / residential 
area along South Virginia St. north of Zolezzi Lane.  For estimating existing and future water 
demands for this Facility Plan, only Sierra Pacific’s residential area within Double Diamond is 
reported.  It is assumed that Sierra Pacific will continue to independently plan to meet the water 
supply requirements within their retail service territory north of Zolezzi Lane. 
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Existing average and maximum day water usage and land use information for the water systems 
in the STM, including the Double Diamond residential demands, is summarized in detail in 
Technical Memorandum #4.   Residential demands are broken down by lot size and land use 
category, together with a range of average day and maximum day demands.  Depending on lot 
size, existing average day demands range from 202 to 760 GPD per connection.  Maximum day 
demands range from 505 to 1,928 GPD per connection, with peaking factors calculated from 2.1 
to 3.24. 
 
The data also includes average and maximum day demands for commercial and industrial land 
uses separated by potable water use, reclaimed irrigation and total water demand.  A unique 
situation to this area, water service to the commercial and industrial portion of Double Diamond 
is provided through separate domestic and reclaimed meters.  Irrigation demands were 
calculated using metered data from the reclaimed water irrigation services.  The commercial / 
industrial average day potable water demand ranges from 344 to 588 GPD per acre, with 
maximum day demands of 520 to 894 GPD per acre.  Including irrigation, the average and 
maximum day demands increase to 1,490 and 3,243 GPD per acre, respectively.  Based on this 
data, irrigation represents approximately 60% of the total water demand for the commercial and 
industrial users. 
 
The existing average day demand and maximum day demand in the South Truckee Meadows is 
approximately 2.99 and 6.88 MGD, respectively.  The demands for each system are 
summarized in Table 1-1. 

Table 1 - 1 
Existing Water Demands 

 
System Description Average Day Demand 

(MGD) 
Maximum Day Demand 
(MGD) 

STMGID 1.79 3.95 
ArrowCreek 0.11 0.31 
Thomas Creek 0.19 0.43 
Sunrise 0.06 0.13 
Mount Rose 0.35 1.01 
St. James’s 0.04 0.10 
Double Diamond 0.45 0.95 
TOTAL 2.99 6.88 

 
 
In addition to the potable water demands, the effluent reuse irrigation demand for the four sites 
in operation is approximately 1,908 acre feet annually, or an average day demand of 1.70 MGD.  
The 1,575 AFA of creek surface water rights used to supplement the effluent flows will not be 
available for other potential beneficial uses until wastewater flows from STMWRF increase or 
when the intertie from TMWRF is completed in 2010. 
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5. FUTURE WATER DEMANDS 
 
Planned development in the South Truckee Meadows area will consist of all land use types, 
including urban and suburban residential, general and office commercial, industrial, parks and 
schools.  Washoe County planned land uses and a summary of the approved tentative maps / 
Specific Plans within the study area are shown in Exhibits 6 and 7, respectively.  Exhibit 7 is 
particularly useful because it summarizes the number of approved units within each respective 
development. 
 
To analyze future water demands, the study area was broken down into four smaller areas.  
These include the South Meadows / Double Diamond Planned Unit Development, the Southeast 
Truckee Meadows Specific Plan (SETMSP) area, which includes the Damonte Ranch, Curti 
Ranch and Ballardini Ranch, the Southwest Truckee Meadows Area Plan (SWTMAP), which 
includes the Wedge, Dorokstar, Duxbury and Peigh properties, and the Washoe County 
Remaining Area which includes the remainder of the STM study area not included within the 
specific plan areas. Tables 4.4 through 4.7 within Technical Memorandum #4 present a detailed 
breakdown of planned land uses in these areas. 
 
Based on the demand factors developed from the existing water usage data, projections of 
build-out demands were developed, and are summarized in Table 1-2.  At build-out within the 
South Truckee Meadows planning area, the average day demand is estimated to be from 10.9 
to 13.3 MGD.  Maximum day demands are projected to increase to 25.8 to 31.6 MGD.  These 
average day and maximum day demands represent a 4-fold increase over current demand 
levels.   
 

Table 1 - 2  
 South Truckee Meadows  

Projected Build-Out Water Demands 
     
Area Description Total  

Average Day 
Demand 
Range, MGD 

Total 
Maximum 
Day Demand 
Range, MGD 

SETMSP 3.20 3.92 7.12 9.55 
Washoe County Remaining Area 5.78 6.86 14.09 16.07 
SWTM Area Plan 0.35 0.42 0.90 1.05 
South Meadows/Double Diamond 1.56 2.09 3.60 4.86 
     
TOTAL DEMANDS, (MGD) 10.9 13.3 25.8 31.6 

TOTAL DEMANDS, (AFA) 12,210 14,899   

 
 
The total water rights requirement to meet this build-out demand level is 12,210 - 14,899 acre-
feet.  Phase 2 of this South Truckee Meadows Facility Plan will evaluate water supply options to 
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meet the build-out water demands.  The “1995-2015 Washoe County Comprehensive Regional 
Water Management Plan” (RWMP) estimated the water rights requirement for the South 
Truckee Meadows to be 7,799 acre-feet by the year 2015.  The difference between the two 
projections is that the RWMP estimate is based on a point in time, whereas this projection is 
based upon build-out of the approved land uses within the study area. 
 
6. EXISTING WATER SUPPLIES 
 
6.1. Groundwater Wells 
 
Potable water service to the South Truckee Meadows is provided primarily by groundwater 
through a total of 22 existing groundwater production wells, located as shown in Exhibit 8.  The 
total water production capacity for each of the water systems is summarized in Table 1-3. 
 

Table 1 - 3 
Existing Water Production Capacity 

System Description Number of 
Existing  
Wells 

Total Production 
Capacity 
(MGD) 

STMGID 8 6.7 
ArrowCreek 3 2.7 
Thomas Creek 1 0.5 
Sunrise 3 0.4 
Mount Rose 2 primary, 1 backup 1.7 (Mt Rose 3,5) 
St. James’s 2 1.1 
Double Diamond 2 1.3 
TOTAL 22 14.4 

 
The combined production capacity of the existing wells is 14.4 MGD.  However, this does not 
take into account potential impacts from water quality concerns. The most immediate water 
quality problem in the South Truckee Meadows is arsenic. 
 
6.2. Water Quality Concerns 
 
The U.S. Environmental Protection Agency (EPA) has recently proposed to lower the Maximum 
Contaminant Level (MCL) for arsenic to 5 micrograms per liter (ug/L).  The current arsenic 
standard enforced for drinking water is 50 ug/L.  There are seven production wells in the STM 
that either exceed, or are approaching the proposed arsenic MCL of 5 ug/L.  Well capacity 
potentially affected by the proposed arsenic standard is 2,875 GPM (4.14 MGD).  
 
In addition to arsenic, nitrate contamination from septic tanks or other sources is impacting 
Mount Rose wells #2 and #3.  The MCL for nitrate is 10 mg/L.  Currently, nitrate concentrations 
in these wells are 8 mg/L and 5 mg/L, respectively, and well #2 is only used as a back up to well 
#3.  Should the nitrate concentrations continue to increase, treatment or abandonment of these 
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wells may become necessary.  Similar situations are being experienced in other areas within 
Washoe County, including Spanish Springs Valley and Cold Springs. 
 
Finally, STMGID well #9 (330 GPM) exceeds the MCL for antimony.  The MCL for antimony is 6 
ug/L.  Samples taken from STMGID well #9 have ranged from 7-16 ug/L. 
 
In total, up to 5.4 MGD of existing groundwater production capacity may be impacted by poor 
water quality, almost 40 percent of the current water supply. 
 
To mitigate impacts from water quality and to meet increasing demands, Washoe County has 
plans of constructing 10 additional wells within the South Truckee Meadows.  These well 
locations are also shown in Exhibit 8, and it is estimated that up to 7.5 MGD of additional 
capacity will be provided.   Disregarding potential water quality impacts, total existing and 
planned groundwater production capacity in the South Truckee Meadows is estimated to be 
approximately 22 MGD. 
 
The 22 MGD is the peak pumping capacity of the wells, not the long term sustained pumping 
capacity.  As discussed in Technical Memorandum #3, the current estimate of the perennial 
yield of the groundwater basins within the study area is on the order of 14,000 acre feet per 
year.  For comparison, this perennial yield amount corresponds to an average pumping rate of 
approximately 12.5 MGD. 
 
6.3. Wholesale Agreement with Sierra Pacific 
 
The Washoe County Board of Commissioners recently approved a revised and amended 
wholesale water service agreement between the County and Sierra Pacific.  The agreement 
basically provides that the County will take over retail water service to the Double Diamond 
residential area and that Sierra Pacific will supply the County with up to 7.7 MGD (5,400 GPM) 
through three planned connection points.   
 
Sierra Pacific has prepared a facility plan which outlines the recommended improvements to 
their system to meet the demands in their Longley and South Hills pump system and provide for 
increasing demands in the STM.  Sierra Pacific’s recommended improvements allow for 10,700 
GPM (15.4 MGD) to be delivered to their Longley pump system, of which up to 5,400 GPM will 
ultimately be available to the County’s Southeast Truckee Meadows water systems through the 
Double R Boulevard, Huffaker Street and South Meadows Parkway interties (see Exhibit 2 for 
locations).  Based on hydraulic modeling of the system, Sierra Pacific will provide water to the 
interties at a hydraulic grade line (HGL) of 4,643 feet.  This HGL will limit the areas in the 
Southeast Truckee Meadows where water can be supplied without the need for additional 
pumping. 
 
6.4. Comparison of Existing Water Supply Capacity to Future Demands 
 
Based on the capacity of the existing and planned groundwater wells (22 MGD), plus the current 
wholesale water supplies from Sierra Pacific (7.7 MGD), the total water supply capacity within 
the South Truckee Meadows is approximately 29.7 MGD.  This compares to the projected build-
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out peak day demand of 25.8 to 31.6 MGD.  At first glance, it appears that the total supply 
capacity is sufficient to meet build-out demands.  However, there are a number of factors that 
must be considered to determine the build-out water supply requirements for the South Truckee 
Meadows, summarized as follows: 
 

 Water rights limitations:  The dedicated groundwater and surface water rights will dictate 
how much a particular resource can be utilized, system-by-system. 

   
 Groundwater production capacity:  The 22 MGD of existing and planned groundwater 

wells includes all available water facilities in the South Truckee Meadows and does not 
take into account the perennial yield, or where the future demands for water are located 
in relation to the sources of supply. 

 
 Water quality:  If water quality deteriorates or regulations become more stringent, 

treatment or abandonment of existing wells may become necessary. 
 

 Distribution system limitations:  Presently, the water systems are operated independently, 
and little capacity exists to move large quantities of water between systems, except 
during emergencies.   

 
 Elevation constraints:  Large differences in elevation between systems will influence how 

water is distributed.  For example, the wholesale supply from Sierra Pacific will serve a 
maximum elevation of approximately 4,530.  Service elevations above this elevation or a 
substantial distance away from the intertie locations will require additional pumping. 

 
 Reliable capacity:  Each system must have sufficient reliable capacity to account for well 

pump failures or other operational disruptions.  As the water systems are integrated in the 
future, this requirement will be reduced. 

 
When all of these factors are taken into consideration, it is evident that additional water supply 
facilities will be necessary to meet demands within the South Truckee Meadows.  These issues 
will be evaluated in detail during Phase 2 of this Facility Plan development. 
 
6.5. Existing Water Rights 
 
Through 1999, total groundwater pumping in the South Truckee Meadows was 3,902 acre-feet.  
This amount is greater than the actual metered demands due to significant construction water 
usage and unaccounted for water. 
 
Projected build-out demands for the planned land uses in the South Truckee Meadows 
correspond to an annual demand of 12,210 – 14,899 acre-feet.  To meet this 8,300 – 11,000 
acre-feet increase in demand, the County, STMGID and Sierra Pacific will need to efficiently 
coordinate the use of available groundwater and surface water resources.  
 
The efficient use of available water rights will be a key factor in determining available water 
supplies to the South Truckee Meadows.  Current water rights held by Washoe County are 
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summarized in Table 1-4 and 1-5, and include 9,259 acre-feet of groundwater rights and 1,977 
acre-feet in creek surface water rights.  The water resources indicated includes all available 
groundwater and surface water rights under Washoe County and STMGID control in the South 
Truckee Meadows.  In addition, 204 acre-feet of groundwater rights and 447 acre-feet of surface 
water rights have been dedicated to Sierra Pacific to serve the existing development in the 
Double Diamond Ranch residential area. 
 

Table 1 - 4 
Current Water Rights Under Washoe County Control 

 
System Water Rights 

(AF) 
AF Pumped in 
1999 

% Pumped vs. 
Water Rights 

STMGID 4,568 2,364 52% 
Thomas Creek 288 189 66% 
ArrowCreek 1,048 135 13% 
Double Diamond 555 655 118% 
Mount Rose 2,000 408 20% 
St. James’s 700 84 12% 
Sunrise 100 67 67% 
TOTAL 9,259 3,902 42% 

 
 
Currently, the creek water rights for Thomas Creek and Whites Creek are being used to provide 
water to the South Truckee Meadows reuse system for irrigation.  As the reuse system in the 
Truckee Meadows is expanded, the creek water will not be required to meet irrigation demands.   

Table 1 - 5 
Creek Water Rights Under Washoe County Control 

 
Creek Water Rights (AF) 
Galena Creek 37 
Whites Creek 1,477 
Thomas Creek 224 
Steamboat Creek 239 
TOTAL 1,977 

 
 
7. OVERVIEW OF WATER SUPPLY OPTIONS AND CONSTRAINTS 
 
Several options will need to be thoroughly investigated and an integrated plan developed to 
provide 8,300 to 11,000 acre-feet of additional water supplies to the South Truckee Meadows.  
These options include: 
 

 Additional groundwater development, including artificial recharge to augment the 
naturally occurring groundwater resource; 
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 Development and utilization of available creek resources to the extent that beneficial M&I 

uses are balanced with environmental considerations and; 
 

 Efficient utilization of the wholesale delivery capability of Sierra Pacific, which currently 
allows for a delivery of up to 8,600 acre-feet assuming water rights dedication 
requirements are satisfied. 

 
Following is a summary of the water resources potentially available to supply the South Truckee 
Meadows, including key issues that will limit or restrict the ability to utilize them. 
 
7.1. Groundwater Resources 
 
The Washoe County Department of Water Resources estimates that the combined perennial 
yield of the Galena Fan, Pleasant Valley, and the Mount Rose Fan is in the range of 14,000 
acre-feet per year.  Of this total, perhaps 10,000 AFA is available to the Mount Rose Fan area 
with most of the remainder available to the Galena Fan and Pleasant Valley.  Secondary 
recharge (i.e. water that enters the ground as a result of another use, such as infiltration of 
septic tank effluent) in the Mount Rose Fan area is significant and may approach 5,000 AFA.   
 
In the Mount Rose Fan area, water level declines of five to more than 35 feet were experienced 
between 1983 and 1996 over a large portion of the fan.  For part of this period, water levels 
were affected by consecutive years of lower-than-average precipitation, after which there was a 
moderate recovery in the water levels when precipitation returned to average or above-average 
conditions.  However, groundwater levels continue to decline in this area in response to 
groundwater utilization and perhaps, conversion of agricultural lands to residential use. 
 
The build-out water demand, excluding the withdrawals of individual domestic wells, is projected 
to be 12,210 to 14,899 AFA.  Domestic well use may account for an additional demand of 3,140 
AFA.  These values approach the current estimate of the perennial yield of the aquifers in the 
study area.  Recent investigations into the hydrogeology of the Mount Rose Fan have begun to 
illuminate the importance of faulting on groundwater flow in this area.  The suggestion is that 
some faults may impede groundwater flow such that the groundwater resources may be less 
than the current estimate of 10,000 AFA. However, the degree to which the faults may influence 
groundwater flow through the aquifers is not clearly understood.  If the faults do impede 
groundwater flow in the Mount Rose Fan area, the available groundwater resource will be less 
than current estimates.  Consequently, the need to augment the groundwater supply may be 
even greater than is presently perceived. 
 
7.1.1. Aquifer Storage and Recovery 
 
One means of augmenting groundwater recharge is referred to as aquifer storage and recovery 
(ASR).  ASR is a type of conjunctive use of surface water and groundwater whereby surface 
water is stored in the aquifer when supply exceeds demand and is recovered later when 
demand exceeds the naturally occurring groundwater resources.  The suitability of an aquifer for 
use in an Aquifer Storage and Recovery program is governed largely by the physical conditions 

1-12 



that prevail in the aquifer, including depth to water, hydraulic gradient, aquifer properties, water 
quality and soil properties.   
 
Other constraints on ASR programs are administrative rather than physical and mostly relate to 
competing land uses.  For example, sites that favor surface recharge methods have been 
identified in previous and on-going studies.  However, some of these favorable areas, such as 
the Wolf Run Golf Course, are currently used to dispose of treated effluent, which under current 
regulations renders them unusable for recharge purposes.  Other potential recharge sites have 
already been built on or are zoned for residential development.  The few remaining sites 
emphasize the need to recognize groundwater recharge as an important land use.  
 
7.1.2. Creek Resources 
 
Maximizing the development and utilization of the local creek resources to serve multiple 
beneficial uses together with environmental considerations will be the key water supply issue of 
this Facility Plan.  To gain a thorough understanding of this resource, the following Technical 
Memoranda have been prepared which address various physical and legal constraints affecting 
their use: 
 
Technical Memorandum #5 - Water Rights Overview and Key Issues 
Technical Memorandum #6 - Environmental Instream Flow Considerations  
Technical Memorandum #7 - Storm Drainage and Water Quality Overview 
 
Several of the important elements that must be taken into consideration are presented below. 
 
7.1.2.1. Water Rights 
 
In order to gain a full understanding of the surface water right options for the South Truckee 
Meadows, the system must be understood from the top of the drainage in Washoe Valley to the 
Truckee River. These issues are discussed in detail in Technical Memorandum #5.  Each option 
must then be tested to ensure senior downstream tributary and Truckee River decreed, 
permitted and certificated water rights are satisfied to ensure that new water quality issues for 
the River or the Truckee Meadows Wastewater Reclamation Facility are not created, and pre-
existing operating criteria such as the requirements of the Truckee River Agreement are met.   
 
7.1.2.2. Tributary Creeks 
 
The following creeks have decreed water rights and flow into Steamboat Creek downstream of 
Little Washoe Lake.  Table 1-6 summarizes the decreed acres and acre footage for each creek.  
Browns Creek totals represent only those decreed acres irrigated below the outlet of Little 
Washoe Lake.  Not all of the decreed acres listed below are currently irrigated.  Portions of 
these decreed water righted acres have been residentially, commercially and industrially 
developed.  The listed decreed tributary creek rights do not include the many supplemental 
water rights adjudicated in the Orr Ditch Decree.  A report completed for the Washoe County 
Regional Water Planning Commission by Mr. Roderick L. Hall of Sierra Hydrotech, dated 
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January 17, 1999, also provides an overview of the decreed tributary water rights in the South 
Truckee Meadows. 
 

Table 1 - 6 
Creek Water Rights Summary 

 
Tributary   Decreed Acres  Decreed Water 
Browns Creek  5.15 acres   20.60 acre feet 
Galena Creek  665.30 acres   3,000 acre feet 
Whites Creek  1,035.10 acres  4,142 acre feet 
Thomas Creek  423.50 acres   1,645 acre feet 
Evans Creek   334.80 acres   1,340 acre feet 
Steamboat Creek  3,634.80 acres  15,300 acre feet 

 
 

In addition to the irrigation of decreed water righted lands, as shown in Table 1-7, the following 
creeks have allocations of water for storage purposes.  Diversion rates from these creeks are 
allowed during the irrigation season and/or non-irrigation season to fill and refill storage facilities.  
This stored water is allocated as a supplemental source of water for the irrigation of lands that 
are allocated direct water diversions from creeks and the Truckee River.   

 

Table 1 - 7 
Creeks with Allocations of Water for Storage 

 
Browns Creek Little Washoe Lake  114 cfs (Claim 660a) 
Galena Creek Little Washoe Lake  114 cfs (Claim 660a) 
Thomas Creek Alexander Lake  25 cfs (Claim 713) 
Evans Creek  Wheeler Reservoir  35 2/5 cfs (Claim723) 
 
 

7.1.2.3. Stream Flow Data 
 
Historical stream flow data for the tributary streams in the South Truckee Meadows is somewhat 
limited.  Gage records for Thomas, Whites and Galena Creeks are generally available from 
1983 to present, with a few exceptions.  Average monthly streamflows for the period of record 
for these three creeks is summarized as follows: 
 

Table 1 - 8 
Average Monthly Streamflow 

 
Upper Galena Creek  11.4 cfs 
Whites Creek   7.8 cfs 
Thomas Creek   4.4 cfs 
 



A report completed by Mr. Michael C. Widmer, dated June 31, 2000 and entitled “Statistical 
Generation and Analysis of Streamflow Data for Galena, Whites, Thomas and Hunter Creeks, 
Truckee Meadows, Washoe County, Nevada” provides a statistical analysis of the streamflow 
records for Galena, Whites, Thomas and Hunter Creeks that begins to fill in the extensive 
missing data for those streams.  This report generates relatively long-term synthetic records for 
the purpose of estimating average monthly flows and low flow frequency.  In Phase 2 of the 
Facility Plan development, the synthetic streamflow record generated will be relied upon to build 
the additional data necessary to ensure the dry year record is sufficiently accurate for use in 
developing a reliable water supply. 
 
7.1.2.4. Issues Affecting Water Rights 
 
Changes to tributary water rights raise different issues than changes to Truckee River Direct 
Diversion water rights.  Unlike Truckee River direct diversion rights, tributary water right 
priorities are often used to distribute that water, and the historic consumptive use will often 
become the basis for the changed right.  Furthermore, as a practical matter it has been 
unnecessary for South Truckee Meadows tributary water right owners to take into account water 
right priorities below the confluence of Steamboat Creek and the Truckee River.  Any higher 
priority downstream water rights have been served with effluent from the TMWRF facility during 
a drought.  Additional work with respect to the historic use on these tributaries and testing 
diversion scenarios under Truckee River Operating Agreement (TROA) will need to be 
performed in Phase 2, depending on the selection of recommended alternatives.  

 
Recently, some of the water rights from the tributary creeks may not have been exercised to the 
fullest extent allowed under the right.  Because of this, certain water may have flowed to the 
Truckee River, which historically did not.  That flow may have been beneficial to the water 
quality at the TMWRF facility from a dilution standpoint, or conversely, it may have been 
detrimental to water quality if the flow carried non-point source pollution.  In the future as these 
water rights are either exercised for water supply purposes or otherwise put to beneficial use, 
that water may be unavailable to the Truckee River for the benefit of water quality.  As 
alternatives are evaluated in Phase 2, close coordination with Carollo Engineers and local 
wastewater management experts will be necessary to test each of the alternatives to determine 
the potential impact on TMWRF water quality. 
 
7.1.3. Environmental Instream Flow Considerations 
 
The desire to utilize the tributary streams for water supplies or other uses must be balanced with 
maintaining a healthy stream environment.  Detailed information regarding instream flow 
considerations is presented in Technical Memorandum #6.  The following discussion 
summarizes the approach and general conclusions from evaluation of an example reach on 
Thomas Creek. 
 
The first step in determining instream flow needs is to quantitatively characterize the natural flow 
pattern within years and across years. Currently, no single method or model exists that 
completely evaluates the full range of flow variability and environmental needs. Hence, it is 
necessary to rely on several methods to evaluate the ecosystems needs for variable flows.  To 
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compensate for the lack of complete geomorphic and ecosystem knowledge, two 
comprehensive approaches are used: First, based on the assumption that organisms are 
generally adapted to variable natural flow regimens and flows that generally mimic natural 
patterns will continue to perpetuate the ecosystem, the natural hydrologic regimes of the 
drainage basin and stream channel are analyzed. The hydrologic analysis is based on five 
fundamental characteristics of flow regimes:  
 

1. Magnitude  
2. Timing 
3. Frequency  
4. Duration, and  
5. Rate of change.  
 

These five characteristics are then used to help formulate variable instream flow 
recommendations.   
 
Second, for different annual water supply scenarios, recommended values for the different 
annual flow regime components are developed.  These include flood flows or high flows, 
geomorphically effective flows, declining flows, and base flows.  Integrating the flow regime 
characteristics with annual water supply scenario and flow regime components gives resource 
managers flow quantities and flow patterns that could economically mimic the natural flow 
pattern and meet the stream system’s basic geomorphic and ecologic needs. 
 
In order to establish a protocol for assessing the potential impact of various water supply 
scenarios, including the effects of urban storm water runoff on streams within the South Truckee 
Meadows study area, an example reach was selected on Thomas Creek approximately 12,750 
ft. downstream from Timberline Road.  Several different techniques were incorporated to 
provide insight into the physical and biological processes occurring in the stream and its 
surrounding floodplain area.  Some preliminary results of these analyses are outlined below. 
  
• Thomas Creek has a step-pool channel morphology, with local grade control provided by 
large particles (i.e. cobbles and boulders).  These large particles play an important role in the 
overall channel stability of Thomas Creek. 

   
• Thomas Creek has periods of extreme low flow.  These low flow periods can put 
considerable stress on both the plant and animal life found within the system.  Any removal of 
water from the system during these periods would likely result in a degraded system. 
 
• Floods are geomorphically important in Thomas Creek.  The flood flows occasionally 
mobilize the larger particles and reset the system.  These episodes of channel adjustment allow 
new vegetation to establish and begin new cycles of vegetational succession.  Any drastic 
change in flood magnitude and frequency would likely manifest itself in the form of widespread 
geomorphic and biological change in the system. 
   
• A 10-year flood can provide sufficient energy to move the larger particles in the study 
reach. 
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It is important to understand that conclusions reached in one channel section may differ from 
those in another, although results from unaltered systems typically integrate well from reach to 
reach.  In order to consider the instream flow needs of the entire system, analyses should be 
done for all geomorphically similar sections, and an overall instream flow plan developed which 
addresses the needs of the system as a whole, rather than specifically targeting any single 
reach.  
 
7.1.4. Storm Drainage Considerations 
 
The resources available for this part of the Facility Plan limited the depth and extent of 
investigation that was possible.  The objective of the present study was to coordinate with water 
and wastewater facility planning efforts, and identify potential problems or areas of concern.   
Accordingly, the objective focused on quantifying as much as possible issues associated with 
changes in runoff and water quality that can be expected with development in a typical tributary.  
Together with the environmental streamflow considerations, it was decided to appraise the 
Thomas Creek Basin at a macro scale as a representative example of the rest of the South 
Truckee Meadows.  Thomas Creek subdivisions and their effects on water resources are 
believed to be representative of other developments on the Sierra fans west of Virginia Street.  
This effort led to some general conclusions regarding Thomas Creek that are believed to be 
generally applicable to the other tributaries as well as Steamboat Creek itself.   
 
7.1.4.1. Runoff 
 
The potential exists for increased stormwater runoff from urbanized areas along the alluvial fan, 
and the influence of that runoff on the stream ecosystem could be considerable.  Most of the 
new subdivisions and developments now being approved are required to address the impacts of 
their development on runoff flow quantity.  The benefits realized by incorporating detention 
ponds into new developments are clear.  The detention ponds greatly reduce the rate that 
stormwater is input directly to the stream.  However, there is no unified effort made to examine 
the flow effects on a regional basis, and it is likely that the peak flows from successive 
developments may combine and produce detrimental effects.   
 
Based on the analysis performed on Thomas Creek, the 5-year storm alone could provide 
sufficient flow from urban stormwater runoff to move the large particles of the stream.  And, if 
the stormwater runoff was being added to already high streamflows, the threshold for movement 
of the larger particles could be exceeded frequently and the channel could become unstable.  
These concerns are based on a very preliminary assessment, and there is a need to apply more 
sophisticated routing models to determine the precise timing of inputs from detention ponds and 
how the timing of those inputs relates to the runoff coming from higher in the basin. 
 
7.1.4.2. Water Quality 
 
Increasing urbanization has the potential to degrade the water quality of both the groundwater 
and surface waters in the areas that are developed.  It is difficult however, to quantify the actual 
effect since this varies with seasonal water flow, the development Best Management Practices 
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employed and other factors.  Other than for Steamboat Creek, water quality data available for 
the tributary creeks in the South Truckee Meadows is limited.  However, there are some data 
that permit a coarse evaluation of potential water quality hazards associated with urban runoff.  
The results of two analyses are presented below.  
 
In the first case, National Pollutant Discharge Elimination System (NPDES) data for 11 storm 
events in a Reno residential neighborhood in 1992-93 were applied to the same day mean daily 
flows in Thomas Creek.  This gives a very rough idea of the potential for exceedance of 
beneficial use criteria in the stream.  The “calculated concentrations” assuming dilution with 
Thomas Creek water are outside the beneficial use criteria for many of the constituents 
analyzed.  Considering that the original urban area in Reno was older, with greater density of 
habitation, it is likely that the Thomas Creek area pollutant loads will be less and the 
corresponding infringement on beneficial uses will be less.  While this comparison is very 
approximate, it does indicate that there is not a great surplus of water in Thomas Creek for 
dilution of pollutants, since many calculated concentrations exceed the standard and several 
others are close.   
 
It can be visualized that there may be a conflict in stream objectives between minimizing the 
increase in peak flows and consequent increase in bed and bank erosion potential, and 
providing sufficient dilution water in the stream to minimize encroachment on beneficial use 
standards.    
 
In the second case, water quality data from 60-odd samples taken in Thomas Creek at the apex 
and in Galena Creek downstream of low density subdivisions is compared.  The Galena Creek 
water quality reflects the effect of subdivision pollutants as compared to the pristine Thomas 
Creek flow at the Apex.  It is considered likely that the Thomas Creek flows, if measured at a 
similar location (downstream of subdivision development), would reflect similar results. 
 
Galena Creek waters are generally higher in most of the measured constituent concentrations.  
TDS and Conductivity may possibly reflect a difference in geology in the two basins.  In general, 
however, there appears to be no practical difference in the average statistics for the two 
streams, with the exception of fecal streptococci, fecal coli, and e-coli.  These groups do show 
significantly greater values for Galena than for Thomas Creek.  This may reflect the presence of 
faulty septic leaching fields or leaking septic tanks on the Galena fan, or possibly a higher 
animal population in the upper basin. 
 
7.1.5. Wastewater Issues Affecting Water Facility Planning 
 
In July, 1999, Carollo Engineers issued a draft report entitled “Regional Wastewater 
Reclamation Facilities”.  The report addressed wastewater reclamation facilities for both the 
Truckee Meadows Water Reclamation Facility (TMWRF) and the South Truckee Meadows 
Water Reclamation Facility (STMWRF). 
 
Wastewater treatment in the South Truckee Meadows is currently provided either by the South 
Truckee Meadows Water Reclamation Facility or by individual septic tanks.  The current 
capacity of the STMWRF is 1.5 MGD, with an expansion to 3.0 MGD currently in design and 
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scheduled for construction in 2001.  The 3.0 MGD capacity is projected to be sufficient for 
growth up to the year 2015, including areas presently served by individual septic systems.  
These areas include Galena Forest Estates, Pleasant Valley, South Hills and Virginia City 
Foothills.  Based on the Carollo report, the ultimate build-out requirement is projected to be in 
excess of 15 MGD. 
 
The quantity of effluent that can be discharged from TMWRF to the Truckee River is limited by 
the discharge permit issued by the Nevada Division of Environmental Protection (NDEP).  
Currently the discharge is limited to 40 MGD on a 30-day average.  The projected 2010 flow for 
TMWRF is 46.1 MGD.  If the discharge permit flow limitation remains at the 40 MGD monthly 
average, current plans call for a monthly average of 6.1 MGD of effluent to be reused so that it 
is not discharged to the Truckee River.  Reuse of effluent for irrigation purposes is an efficient 
use of the water resource, and it also reduces the direct discharge of other regulated 
constituents to the river, such as nitrogen, phosphorus and total dissolved solids.   
 
This quantity of planned effluent reuse necessitates that some type of storage be provided, 
since irrigation only occurs during the summer.  As a result, part of the proposed regional 
effluent reuse system is to provide a pipeline intertie from TMWRF to the Huffaker Effluent 
Storage Reservoir, as shown in Exhibit 4.  This would allow direct discharge of effluent to 
Huffaker from TMWRF to supplement the flows, and also allow TMWRF to limit discharges to 
the Truckee River to 40 MGD, if necessary.   
 
The terms of the TMWRF discharge permit to the Truckee River are currently being negotiated 
with the NDEP, and it is not clear at this time what changes or restrictions the final discharge 
permit will contain.  It is possible that the facility may receive a seasonally adjusted discharge 
permit that allows higher discharge limits during the winter months while river flows are higher, 
and lower discharge limits during the summer, when river flows are less.  The final terms of the 
discharge permit will direct regional wastewater planning efforts well into the future. 
 
The existing effluent reuse system at STMWRF has more users for effluent than it has effluent.  
The shortfall in effluent is provided by surface water diversions from Whites and Thomas 
Creeks.  Future plans for the construction of the intertie pipeline between the TMWRF and the 
STMWRF will supply additional effluent for reuse and replace the current creek diversion.   
 
The Carollo report identified a number of additional effluent disposal sites located in the South 
Truckee Meadows. These were divided into “reliable” and “soft” categories depending upon the 
likelihood of implementation.  During investigations regarding water demands in the South 
Truckee Meadows, it was noted that the geothermal power plants at the Steamboat Springs 
area could use an additional water supply.  Brief discussions with the operators of the 
Steamboat Geothermal and Yankee-Caithness power plants indicated that in principle, if large 
quantities of effluent were available, they could make use of it for cooling purposes.  However, 
the capital expenditure to utilize the effluent would be expensive, and Washoe County would 
have to guarantee year-round availability of the effluent.  Potential yearly water use could 
exceed 1,000 AF.  This site may merit additional examination in Phase 2 of this Facility Plan. 
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There would be a distinct advantage on a regional water supply basis if the Huffaker Reservoir 
could be used as raw water storage for water supply.  The obvious difficulty in this is that the 
reservoir is planned to be used for regional effluent storage.  However, if this obstacle could be 
overcome, the reservoir could be used for raw water storage, either for water from the tributary 
creeks, or possibly from the Truckee River.  In any of these cases, the intertie pipeline to the 
TMWRF would have to be completed to supply effluent directly to the STMWRF system, as well 
as replacement storage or other options to deal with TMWRF effluent in excess of its discharge 
permit limitations.   
 
As part of the Carollo report, a brief survey was made of other possible effluent storage sites.  
There are not many potential sites available in the Truckee Meadows, and several that would be 
potential sites have already been developed with housing.  Probably the most feasible site 
involves conversion of a dry alkali flat behind Hidden Valley into effluent storage.  However, this 
site is located several hundred feet above the desired hydraulic grade line, which would require 
additional pumping of all the effluent.  An additional complicating factor is that the site is located 
in Storey County.  The site was considered uneconomical in the Carollo report, but bears further 
examination considering the regional water supply implications. 
 
8. CONCLUSIONS 
 
8.1. Current Conditions 
 
The existing average day demand and maximum day demand in the South Truckee Meadows is 
approximately 2.99 and 6.88 MGD, respectively.  At build-out within the planning area, the 
average day demand is estimated to be from 10.9 - 13.3 MGD.  Maximum day demands are 
projected to increase to 25.8 - 31.6 MGD.  These average day and maximum day demands 
represent a 4-fold increase over current demand levels. 
   
The Washoe County Board of Commissioners recently approved a revised and amended 
wholesale water service agreement between the County and Sierra Pacific.  The agreement 
basically provides that the County will take over retail water service to the Double Diamond 
residential area and that Sierra Pacific will supply the County with up to 7.7 MGD (5,400 GPM) 
through three planned connection points. 
 
The STMWRF has a permitted and constructed capacity of 1.5 MGD, and current flows are in 
the range of 1.0 MGD.  Ongoing planning studies project steady growth to continue in South 
Truckee Meadows, with 2015 estimated wastewater flows on the order of 3.0 MGD.  These 
flows include both new development as well as flows expected to come from conversion of 
existing areas on septic systems to community sewers.  Presently, the demand for reuse water 
from STMWRF is greater than what can be supplied by treated effluent, so creek water is used 
to augment the flows from the treatment plant.   
 
The quantity of effluent that can be discharged from TMWRF to the Truckee River is limited by 
the discharge permit issued by the NDEP.  Currently the monthly average discharge is limited to 
40 MGD.  The projected 2010 flow for TMWRF is 46.1 MGD.  If the discharge permit flow 
limitation remains at 40 MGD, current plans call for an average of 6.1 MGD of effluent to be 
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reused so that it is not discharged to the Truckee River.  This quantity of planned effluent reuse 
necessitates that some type of storage be provided.  The current regional wastewater master 
plan recommends that TMWRF take advantage of the available storage capacity in Huffaker 
Reservoir, and construct a pipeline intertie from TMWRF to the reservoir.  This would allow 
direct discharge of effluent to Huffaker from TMWRF to supplement reuse irrigation flows, and 
also allow TMWRF to limit discharges to the Truckee River to 40 MGD.   
 
 8.2. Future Conditions 
 
Projected build-out demands for the planned land uses in the South Truckee Meadows 
correspond to an annual demand of 12,210 – 14,899 acre-feet.  To meet this 8,300 – 11,000 
acre-feet increase in demand, the County, STMGID and Sierra Pacific will need to efficiently 
coordinate the use of available groundwater and surface water resources.  The principle options 
to increase water supplies include: 
 

 Additional groundwater development, including artificial recharge  
 Development and utilization of available creek resources  
 Efficient utilization of the wholesale delivery capability of Sierra Pacific 

 
8.3. Constraints 
 
There are a number of factors that must be considered to determine the build-out water supply 
and facility requirements for the South Truckee Meadows, including: 
 

 Water rights    
 Groundwater production capacity  
 Instream flow requirements 
 Water quality 
 Regional wastewater plans, including effluent reuse 

 
A brief summary of several of the key issues is presented below. 
 
8.3.1. Water Rights 
 
In order to gain a full understanding of the surface water right options for the South Truckee 
Meadows, the system must be understood from the top of the drainage in Washoe Valley to the 
Truckee River.  Each option must then be tested to ensure senior downstream tributary and 
Truckee River decreed, permitted and certificated water rights are satisfied to ensure that new 
water quality issues for the River or the Truckee Meadows Wastewater Reclamation Facility are 
not created, and pre-existing operating criteria such as the requirements of the Truckee River 
Operating Agreement are met.   
 
Changes to tributary water rights raise different issues than changes to Truckee River Direct 
Diversion water rights.  Unlike Truckee River direct diversion rights, tributary water right 
priorities are often used to distribute that water, and the historic consumptive use will often 
become the basis for the changed right.  Additional work with respect to the historic use on 
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these tributaries and testing diversion scenarios under TROA will need to be performed in 
Phase 2, depending on the selection of recommended alternatives.  
 
8.3.2. Groundwater Production Capacity 
 
Including domestic wells, the build-out water demands exceed the current estimate of the 
perennial yield of the aquifers in the study area.  Recent investigations suggest that faults may 
impede groundwater flow such that the groundwater resources may be less than the current 
estimate of 10,000 AFA in the Mount Rose Fan area.  However, the degree to which the faults 
may influence groundwater flow through the aquifers is not clearly understood.  If the faults do 
impede groundwater flow, the available groundwater resource will be less than current 
estimates.  Consequently, the need to augment the groundwater supply may be even greater 
than is presently perceived. 
 
8.3.3. Instream Flow Requirements 
 
Thomas Creek has periods of extreme low flow.  These low flow periods can put considerable 
stress on both the plant and animal life found within the system.  Any removal of water from the 
system during these periods would likely result in a degraded system. 
 
Floods are geomorphically important in Thomas Creek.  The flood flows occasionally mobilize 
the larger particles and reset the system.  A 10-year flood can provide sufficient energy to move 
the larger particles in the study reach.  These episodes of channel adjustment allow new 
vegetation to establish and begin new cycles of vegetational succession.  Any drastic change in 
flood magnitude and frequency would likely manifest itself in the form of widespread geomorphic 
and biological change in the system. 
   
The potential exists for increased stormwater runoff from urbanized areas along the alluvial fan, 
and the influence of that runoff on the stream ecosystem could be considerable.  Most of the 
new subdivisions and developments now being approved are required to address the impacts of 
their development on runoff flow quantity.  The benefits realized by incorporating detention 
ponds into new developments are clear.  The detention ponds greatly reduce the rate that 
stormwater is input directly to the stream.  However, there is no unified effort made to examine 
the flow effects on a regional basis, and it is likely that the peak flows from successive 
developments may combine and produce detrimental effects.   
 
It can be visualized that there may also be a conflict in stream objectives between minimizing 
the increase in peak flows and consequent increase in bed and bank erosion potential, and 
providing sufficient dilution water in the stream to minimize encroachment on beneficial use 
standards. 
 
8.3.4. Water Quality 
 
The combined production capacity of the existing wells is 14.4 MGD, and Washoe County has 
plans of constructing 10 additional wells within the South Truckee Meadows.   However, this 
does not take into account potential impacts from water quality concerns.  Up to 5.4 MGD of 
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existing groundwater production capacity may be impacted by poor water quality, almost 40 
percent of the current water supply. 
 
Recently, certain of the water rights from the tributary creeks may not have been exercised to 
the fullest extent allowed under the right.  Because of this, certain water may have flowed to the 
Truckee River, which historically did not.  That flow may have been beneficial to the water 
quality at the TMWRF facility from a dilution standpoint, or conversely, it may have been 
detrimental to water quality if the flow carried non-point source pollution.  In the future as these 
water rights are either exercised for water supply purposes or otherwise put to beneficial use, 
that water may be unavailable to the Truckee River for the benefit of water quality.   
 
8.3.5. Regional Wastewater Plans 
 
There would be a distinct advantage on a regional water supply basis if the Huffaker Reservoir 
could be used as raw water storage for water supply.  The obvious difficulty in this is that the 
reservoir is planned for use as a regional effluent storage facility.  However, if this obstacle 
could be overcome, the reservoir could be used for raw water storage, either for water from the 
tributary creeks, or possibly from the Truckee River.  In any of these cases, the intertie pipeline 
to the TMWRF would have to be completed to supply effluent directly to the STMWRF system, 
as well as replacement storage or other options to deal with TMWRF effluent in excess of its 
discharge permit limitations.   
 
The terms of the TMWRF discharge permit to the Truckee River are currently being negotiated 
with the NDEP, and it is not clear at this time what changes or restrictions the final discharge 
permit will contain.  The final terms of the discharge permit will direct regional wastewater 
planning efforts well into the future. 



ECO:LOGIC Engineering 
 
 
SOUTH TRUCKEE MEADOWS FACILITY PLAN – PHASE I 
TECHNICAL MEMORANDUM NO. 2 
 
 
SUBJECT:  Existing and Planned Water Supply Resources 
 
PREPARED BY: Dave Hunt 
   Dale Bugenig 
 
DATE:  July 7, 2000 
 
 
1. PURPOSE 
 
The purpose of this memorandum is to discuss the existing and proposed water supply 
capabilities in the South Truckee Meadows (STM), including supply capacity, water quality, 
water rights, and groundwater recharge. 
 
2. WATER SUPPLY WELLS – EXISTING AND PROPOSED 
 
Potable water service to the STM is provided primarily by groundwater.  Washoe County 
operates seven water systems in the STM and Sierra Pacific Power Company (SPPCo) 
provides water service to the residential areas of Double Diamond.  Existing and proposed 
drinking water wells for the STM are shown in Exhibit 8 and summarized in Table 2-1. 
 

Table 2 - 1 
Existing and Proposed Well Capacities for the STM 

 
 

System
# of 

Existing 
Wells

# of 
Proposed 

Wells
Existing Proposed Total 

Notes

STMGID 8 3 4,646 1,700 6,346

Existing Well #9 (330 GPM) currently not 
used due to elevated arsenic and 
antimony. Existing Well #4 (200 GPM) 
used for peaking only. New Well #11 
being drilled.

Thomas Creek 1 360 360
ArrowCreek 3 1,700 1,700
Sunrise 3 276 276
St. James's 2 2 750 1,000 1,750

Mt.Rose 3 3 1,200 1,500 2,700
Existing Well # 2 used for backup due to 
elevated nitrate levels.  New Well # 6 
being equipped.

Double Diamond 2 930 930

Tessa 2 1,000 1,000
These two wells are privately owned but 
will be acquired by the County in the 
near future.

TOTALS, GPM 9,862 5,200 15,062

Well Capacity, GPM

MGD 14.20 7.49 21.69
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3. WATER SUPPLY WELLS – QUALITY 
 
The amount of groundwater resources identified in Table 2-1 that can be used for potable 
drinking water is highly dependent on water quality.  The most immediate water quality problem 
in the STM is arsenic. 
 
The U.S. Environmental Protection Agency (EPA) has recently proposed to lower the Maximum 
Contaminant Level (MCL) for arsenic to 5 micrograms per liter (ug/L).  The current arsenic 
standard enforced for drinking water is 50 ug/L.  Several recently published reports link arsenic 
in drinking water with increase risk of skin, lung, and bladder cancers. 
 
There are several production wells in the STM that either exceed, or are approaching the 
proposed arsenic MCL of 5 ug/L.  Table 2-2 provides of summary of the wells that currently 
exceed the proposed MCL.  Arsenic concentrations indicated are the range for compliance 
samples taken from each well. 
 

Table 2 - 2 
Production Wells Affected by Arsenic 

   
Well Arsenic, ug/L Capacity, GPM 

STMGID #1 0-7 880 
STMGID #2 3-16 325 
STMGID #9 19-77 330 

Double Diamond #1 4-6 580 
Double Diamond #2 12-20 350 

Sunrise #2 0-17 50 
St. James’s #1 3-6 360 

 
Well capacity potentially affected by the proposed arsenic standard is 2,875 GPM (4.14 MGD).  
The revised arsenic MCL is expected to be promulgated in 2001, and water systems will have 
up to 36 months to install necessary treatment and comply with the lower MCL. 
 
Nitrate contamination from septic tanks or other sources may affect Mount Rose wells #2 and 
#3, impacting 530 GPM of existing capacity.  Nitrate concentrations in these wells are 8 mg/L 
and 5 mg/L, respectively.  The MCL for nitrate is 10 mg/L.  Should the nitrate concentrations 
continue to increase, treatment or abandonment may become necessary. 
 
Finally, STMGID well #9 (330 GPM) exceeds the MCL for antimony.  The MCL for antimony is 6 
ug/L.  Samples taken from STMGID #9 have ranged from 7-16 ug/L. 
 
4. WHOLESALE AGREEMENT WITH SPPCo 
 
Washoe County currently provides water service to the South Meadows Properties commercial 
and industrial areas.  SPPCo provides water service to the Double Diamond Ranch residential 
area, although much of the residential demand is met with the County’s two Double Diamond 
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wells.  SPPCo supplements this demand when necessary through an existing intertie on South 
Meadows Parkway.   
 
The Washoe County Board of Commissioners recently approved a revised and amended 
wholesale water service agreement between the County and SPPCo.  The agreement basically 
provides that the County will take over retail water service to the Double Diamond residential 
area and that SPPCo will supply the County with up to 5,400 GPM through three connection 
points.  The revised and amended agreement provides that SPPCo will construct the necessary 
infrastructure to supply up to 5,400 GPM (7.7MGD) to the three intertie points. 
 
SPPCo has prepared a facility plan which outlines the recommended improvements to their 
system to meet the demands in their Longley and South Hills pump system and provide for 
increasing demands in the STM.  SPPCo’s recommended improvements allow for 10,700 GPM 
(15.4 MGD) to be delivered to their Longley pump system, of which up to 5,400 GPM will 
ultimately be available to the County’s southeast Truckee Meadows water systems through the 
Double R Boulevard, Huffaker Street and South Meadows Parkway interties (see Exhibit 2 for 
locations).  Based on hydraulic modeling of the system, SPPCo will provide water to the interties 
at a hydraulic grade line (HGL) of 4,643 feet.  This HGL will limit the areas in the southeast 
Truckee Meadows where water can be supplied without the need for pumping. 
 
Other emergency interties between County and SPPCo systems include the existing Edmands 
intertie near the intersection of Thomas Creek Road and Zolezzi Lane, the LaGuardia intertie 
located near LaGuardia and Valley Springs Road, and an intertie at the STMGID #1 well 
currently under construction.  These connections allow water to be supplied to SPPCo from the 
County during emergency conditions. 
 
The existing Edmands intertie is connected to the Thomas Creek water system and provides 
emergency flow to the existing and proposed Pecetti Ranch and Southwest Vistas subdivisions. 
 
The existing LaGuardia intertie was originally constructed to supply construction water to the 
STMGID system.  Currently this intertie can be used to supply water to SPPCo from the County 
during emergency conditions. At this location, the STMGID water system pressure is higher than 
the SPPCo system pressure. 
 
The facility plan prepared by SPPCo for serving new development in their South Hills system 
recommends the construction of a new Upper Edmands intertie which would be connected to 
the ArrowCreek water system.  This intertie would be necessary to provide emergency fire flow 
and maximum day demands to the Southwest Vistas subdivision. 
 
The intertie pipeline currently being completed between the STMGID system and the SPPCo 
water system at STMGID Well No. 1 was installed for several different purposes.  Nominally, the 
intertie is capable of supplying approximately 1,000 GPM of water in either direction.  However, 
at this location, the STMGID water system is approximately 25 psi higher in pressure than the 
SPPCo system.  Thus water can be supplied at pressure from STMGID to SPPCo, but SPPCo 
water must be pumped if it is to be used in the STMGID system. 
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The intertie was designed with different purposes for the two entities.  From STMGID’s side, the 
intertie can be used to supply SPPCo treated surface water for aquifer storage and recovery at 
STMGID No. 1, and for in-situ treatment of arsenic at the STMGID No. 2 well.  Under extreme 
emergency, the SPPCo water could be supplied to the distribution system, but it would be at 
substantially lower pressure than what normally occurs, and this is not considered a likely 
scenario. 
 
Water can be supplied from STMGID back to SPPCo at pressures that allow direct discharge to 
the distribution system.  The primary purpose of this intertie is to return water to SPPCo to 
replace water received for aquifer storage and recovery.   In addition, during extreme 
emergencies on the SPPCo system, up to 1,000 GPM of water could be supplied by STMGID to 
the SPPCo system. 
 
5. BUILD-OUT DEMANDS AND WATER RIGHTS 
 
Build-out demands in the STM include an average day demand range of 10.9 – 13.3 MGD 
(12,210 – 14,899 acre-feet annually) and a maximum day demand range of 25.8 –31.6 MGD.  
To meet these demands in the STM, the County will have to use groundwater resources, the 
wholesale agreement with SPPCo and potentially surface water resources.  The future 
maximum supply capacity, including existing and proposed wells (22 MGD) and the wholesale 
agreement (7.7 MGD), is 29.7 MGD.  The supply capacity indicated includes all available water 
facilities in the STM and does not take into account reduced capacity from water quality, nor 
does it reflect where the demands are located in relation to the sources of supply. 
 
Water rights must also be considered in determining available water supply to the STM.  Future 
water rights required to meet the average day demand range of 10.9 – 13.3 MGD are 12,210 – 
14,899 acre-feet annually.  The “1995-2015 Washoe County Comprehensive Regional Water 
Management Plan” (RWMP) estimated the water rights requirement by the year 2015 to be 
7,799 acre-feet.  The difference between the two projections is that the RWMP estimate is 
based on a point in time, where this plan is based upon build-out of the approved land uses 
within the study area. 
 
Current water rights held by the County are summarized in Table 2-3 and include 9,259 acre-
feet of groundwater rights and 1,977 acre-feet in creek surface water rights.  The water 
resources indicated includes all available groundwater and surface water rights under County 
and STMGID control in the STM.  
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Table 2 - 3 
Groundwater and Creek Water Rights in the STM 

System
Water Right, 

acre-feet
Acre-feet 

Pumped in 1999 Creek
Water Right, 

acre-feet

STMGID 4,568 2,364 Galena Creek 37
Thomas Creek 288 189 Whites Creek 1,477
ArrowCreek 1,048 135 Thomas Creek 224
Double Diamond 555 655 Steamboat Creek 239
Mount Rose 2,000 408
St. James's 700 84 TOTAL 1,977
Sunrise 100 67

TOTAL GW RIGHTS 9,259

3,902

Groundwater Rights

TOTAL USED IN 1999

Creek Water Rights

 
The wholesale agreement with SPPCo further allows for up to 8,600 acre-feet to be supplied to 
the southeast Truckee Meadows.  Currently, 204 acre-feet of groundwater rights and 447 acre-
feet of surface water rights have been dedicated to serve the existing development in the 
Double Diamond Ranch residential area. 
 
Currently, the creek water rights for Thomas Creek and Whites Creek are being used to provide 
irrigation water to the STM reuse system for irrigation.  As the reuse system in the Truckee 
Meadows is expanded, the creek water will not be required to meet irrigation demands.  Also, 
the County will acquire more dedicated surface water rights in the future as development of the 
Double Diamond and Damonte ranches continues. 
 
6. GROUNDWATER RESOURCE SUMMARY 
 
The southern Truckee Meadows area is subdivided for administrative and planning purposes into 
three hydrographic sub-basins.  These may be referred to as the Galena Fan, Pleasant Valley, and 
the Mount Rose Fan.  These areas comprise a hydrogeologic continuum and groundwater flows 
from one area to the other or surface-water discharge from one area becomes groundwater recharge 
in another.  Conversely, groundwater recharge in one area becomes surface-water discharge in 
another.  For example, water-level data indicate there is a hydraulic gradient to the north in the 
general vicinity of the intersection of the Mount Rose Highway and Callahan Ranch Road.  
Consequently, there must be groundwater flow from the Galena Fan northward to the Mount Rose 
Fan through the permeable aquifer materials known to be present in this area.  Likewise, Pleasant 
Valley is directly down gradient of the Galena Fan and there is groundwater underflow from the 
Galena Fan to Pleasant Valley.  In addition, surface-water discharge from the Galena Fan area 
becomes groundwater recharge in Pleasant Valley. 

Groundwater recharge to these hydrographic areas originates as infiltration of surface water from the 
streams below the mountain front, groundwater underflow from the mountain areas to the west, and 
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direct infiltration of precipitation falling on the land surface.  Secondary recharge also takes place and 
originates as infiltration of discharge from residential septic systems, leakage from irrigation ditches, 
and infiltration of irrigation water.  These sources of recharge are clearly documented by seepage 
measurements and indicated by water chemistry data. 

The Washoe County Department of Water Resources estimates that the combined perennial yield of 
these three sub-areas is in the range of 14,000 acre-feet per year (AFA) on the basis of a numerical 
model of the aquifers in this part of the Truckee Meadows (HSI, 1991; Mike Widmer, 2000).  Of this 
total, perhaps 10,000 AFA is available to the Mount Rose Fan area (CES, 1998) with most of the 
remainder available to the Galena Fan and Pleasant Valley.  Chemical data suggest that secondary 
recharge in the Mount Rose Fan area is significant and may approach 5,000 AFA (ibid) 

An inevitable consequence of the utilization of groundwater as a source of water supply is the 
lowering of the water table.  This water-level decline will be significant, if the volume of the 
groundwater extractions is large compared to the groundwater flux in the aquifer.  In the Mount Rose 
Fan area, water level declines of five to more than 35 feet were experienced between 1983 and 1996 
over a large portion of the fan (WCUD, 1996).  For part of this period, water levels were affected by 
consecutive years of lower-than-average precipitation, after which there was a moderate recovery in 
the water levels when precipitation returned to average or above-average conditions.  However, 
groundwater levels continue to decline in this area in response to groundwater utilization and, 
perhaps, conversion of agricultural lands to residential use. 

The annual water demand for the study area at build-out, excluding the withdrawals of individual 
domestic wells, is estimated at 12,210 to 14,899 AFA.  These values approach the estimate of the 
perennial yield of the aquifers in the study area.  In the lower Mount Rose Fan area alone, domestic 
well withdrawals are estimated at more than 700 AFA (CES, 1998) and the combined demand of all 
groundwater users will ultimately exceed the current estimate of groundwater resources available 
from within the study area.  A comparison of the projected water demand and available groundwater 
resources leads to a conclusion that the natural sources of recharge to the aquifer must be 
augmented by artificial means to meet the projected demand if wells are to provide the sole source of 
water supply to this region of Washoe County. 

Recent investigations into the hydrogeology of the Mount Rose Fan have begun to illuminate the 
importance of faulting on groundwater flow in this area.  The suggestion is that some faults may 
impede groundwater flow such that the groundwater resources may be less than the current 
estimate of 10,000 AFA (CES, 1999).  However, the degree to which the faults may influence 
groundwater flow through the aquifers is not clearly understood at this time.  If the faults do impede 
groundwater flow in the Mount Rose Fan area, the groundwater flux through the fan will be less than 
current estimates.  Consequently, the need to augment the groundwater supply may be even greater 
than is presently perceived. 

7. GROUNDWATER RECHARGE AUGMENTATION 
 
One means of augmenting groundwater recharge is referred to as aquifer storage and recovery 
(ASR).  ASR is a type of conjunctive use of surface water and groundwater whereby surface water is 
stored in the aquifer when supply exceeds demand and is recovered later when demand exceeds 
the naturally occurring groundwater resources.  The potential to augment the groundwater resources 
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in the southern Truckee Meadows is the subject of past and on-going investigations.  There are two 
principle means of implementing ASR.  One strategy employs recharge or injection wells.  The other 
entails surface methods that employ spreading or infiltration basins.  The use of recharge wells was 
first addressed in the County’s groundwater flow model (HSI, 1991).  Subsequent work by AGRA 
Infrastructure, Inc. (formerly Consulting Engineering Services, Inc.) examined the feasibility of using 
existing water-supply wells as recharge wells (CES, 1998).  This feasibility study led to a pilot 
injection test conducted by a project team comprising staff of ECO:LOGIC, Plumas Geo-Hydrology, 
and Washoe County Department of Water Resources.  The study is in progress and the results are 
not yet available. 

Sites in the southwest Truckee Meadows that may be amenable to surface recharge methods were 
also identified in the CES study.  Surface recharge site identification is the subject of current 
recharge studies undertaken on behalf of the Washoe County Department of Water Resources 
(Kennedy-Jenks, 2000 in progress) 

The suitability of an aquifer for use in an Aquifer Storage and Recovery program is governed largely 
by the physical conditions that prevail in the aquifer.  These include, but are not limited to: 

 Depth to water.  There must be “room” in the aquifer to store the water.  If the elevation of the 
water table is near the land surface, little water can be stored without the recharged water 
breaching the land surface.  The amount of water that can be stored may be increased if the 
water table has been lowered as a consequence of pumping.  These conditions exist for a large 
part of the Galena and Mount Rose Fans west of Highway 395. 

 Hydraulic gradient.  A relatively steep hydraulic gradient causes the recharged water to migrate 
away from a recharge well site at a high rate.  In areas where the gradient is steep, recovery 
wells must be strategically placed to maximize the recovery of the recharged water.  The 
influence of the moderately steep gradients that exist beneath a large portion of the study area 
has been analyzed, but the results have not yet been confirmed by analysis of the data collected 
during the recent pilot study. 

 Aquifer properties.  A relatively large coefficient of storage is beneficial to ASR.  This allows a 
large quantity of water to be stored in the aquifer per foot of water level rise.  However, in many 
unconfined aquifers, where the storage coefficient is large, hydraulic gradients are steep. 

 Water quality.  The chemistry of the recharged water and ambient groundwater must be 
chemically compatible.  Otherwise, chemical reactions between the waters may cause the wells 
or aquifers to become clogged with chemical precipitates.  Surface waters and groundwater in 
the study area are generally compatible.  The suspended solids content of the recharge water is 
critical to ASR projects that employ wells.  Even low levels of suspended solids can plug the 
aquifer pore spaces, particularly in poorly sorted alluvial deposits such as those found at the 
Mount Rose Fan.  ASR programs featuring wells will require a high level of treatment to remove 
suspended solids.  Dedicated injection wells may need to be periodically pumped to reverse 
formation damage due to plugging.  The level of treatment for surface methods is not as high as 
for injection wells.  These facilities can be maintained by alternately wetting and drying them or 
scarifying the surface as part of a routine maintenance regime.  
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 Soil properties.  For surface methods to be effective, the water must be able to migrate 
downward from the land surface to the water table.  The presence of hardpan or other 
impermeable layers will impede the downward migration of the recharged water.  Hardpan layers 
are common in the soil profiles for a significant portion of the study area. 

Other constraints on ASR programs are administrative rather than physical and mostly relate to 
competing land uses.  For example, sites that favor surface recharge methods have been identified 
in previous and on-going studies.  However, some of these favorable areas, such as the Wolf Run 
Golf Course, are currently used to dispose of treated effluent, which under current regulations, 
renders them unusable for recharge purposes.  Other potential recharge sites have already been 
built on or are zoned for high-density residential development.  The few remaining sites emphasize 
the need to recognize groundwater recharge as an important land use. 

ASR has other potential applications in addition to augmenting the quantity of groundwater recharge.  
Of interest in the southern Truckee Meadows is the in-situ treatment of arsenic.  In this situation, 
chlorinated water is injected in the aquifer and, under some circumstances; arsenic is converted to a 
less soluble state.  Once the aquifer has been conditioned in this manner, the reaction is virtually 
irreversible in the normal groundwater environment.  Even if no treatment takes place, the chemical 
quality can be improved by dilution with the high-quality injected water.  In-situ arsenic treatment may 
be considered for any well in the study area that will not meet the proposed revised standard for 
arsenic of 5 parts per billion (PPB).  A pilot study utilizing STMGID Well No. 2 is scheduled for late 
2000 / early 2001.  
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SOUTH TRUCKEE MEADOWS FACILITY PLAN – PHASE I 
TECHNICAL MEMORANDUM NO. 3 
 
 
SUBJECT:  Wastewater Issues in the South Truckee Meadows  
 
PREPARED BY: Ray Kruth 
 
DATE:  July 4, 2000 
 

1. SUMMARY AND RECOMMENDATIONS 

1.1. Summary 
 
Wastewater treatment in the South Truckee Meadows is currently provided either by the South 
Truckee Meadows Water Reclamation Facility (STMWRF) or by individual septic tanks.  The 
current capacity of the STMWRF is 1.5 MGD, with an expansion to 3.0 MGD currently in design 
and scheduled for construction in 2001.  The 3.0 MGD capacity is projected to be sufficient for 
growth up to the year 2015, however the ultimate Build-out requirement is projected to be 
approximately 12.5 MGD (average day maximum month flow). 
 
It is generally accepted that, in addition to new subdivisions, existing areas served by septic 
tanks will be converted to community sewage systems.  The STMWRF has been designed to 
accept flows from some of these conversions, but no set schedule or priority list is in place for 
the conversion of particular areas to community sewers.   
 
The existing effluent reuse system at STMWRF has more users for effluent than it has effluent.  
The shortfall in effluent is provided by surface water diversions from White’s and Thomas 
Creeks.  The combined effluent and creek water is stored in Huffaker Reservoir during the 
winter, and pumped to reuse sites during the summer.  Future plans for expansion at the 
Truckee Meadows Water Reclamation Facility (TMWRF) include the construction of an intertie 
pipeline between the TMWRF and the STMWRF, which would supply additional effluent for 
reuse and replace the current creek diversion. 
 
Existing interceptor sewer capacity to the STMWRF includes planning for extensions to 
Pleasant Valley and up the Mount Rose fan.  However no unified report has addressed the 
required capacity for these facilities to incorporate sewering all the developed areas currently 
served by septic tanks.   
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1.2. Recommendations 
 
There are a few additional potential effluent reuse sites that should be examined further, 
including the use of effluent for cooling at the Steamboat geothermal power plants.  However 
these sites will be difficult to serve until the intertie pipeline to TMWRF is completed. 
 
A regional analysis of the interceptor sewer locations and capacities needs to be completed so 
that system expansion is performed in a coordinated and planned manner. 
 

2. EXISTING STUDY WORK COMPLETED TO DATE 
 
A number of studies have been completed in the past few years that address wastewater 
collection and treatment in the South Truckee Meadows.  A few of the more recent key reports 
will be discussed briefly below. 

2.1. Carollo Report on Regional Wastewater Reclamation Facilities  
 
In July 1999, Carollo Engineers issued a draft report entitled “Regional Wastewater Reclamation 
Facilities”.  The report addressed wastewater reclamation facilities for both the Truckee 
Meadows Water Reclamation Facility (TMWRF) and the South Truckee Meadows Water 
Reclamation Facility (STMWRF). 
 
2.2. Design Criteria 
 
In the report, the projected year 2000 wastewater flow for the TMWRF is 39.0 MGD, and the 
estimated 2010 flow will be 46.1 MGD.  The estimated year 2000 wastewater flow at the 
STMWRF is 1.09 MGD, and the estimated future 2010 flow will be 2.39 MGD.  Both the TMWRF 
and the STMWRF will need significant process expansions to treat this quantity of wastewater.  
At STMWRF, the recommended design flow for the 2015 facility is 3.0 MGD, which is based on 
the use of two identical 1.5 MGD oxidation ditches.  This flow is projected to be sufficient to 
handle the sewering of all current and projected septic tank users in the service area.   
  
The recommended expansion alternative for the TMWRF involves 40 MGD of discharge to the 
Truckee River and a total annual average reuse of 6.1 MGD of wastewater effluent.  For the 
STMWRF, the treatment capacity will be 2.4 MGD, all of which will be used for effluent reuse.   
 
2.3. Effluent Reuse and the TMWRF Discharge Permit 
 
The primary purposes of the effluent reuse are to minimize discharges of effluent to the Truckee 
River and to make the best use of the effluent as a water resource.  By reusing the effluent, the 
discharge of nitrogen, phosphorus and total dissolved solids (TDS) to the Truckee River is 
minimized.  
 
The quantity of effluent that can be discharged to the Truckee River is limited by the discharge 
permit issued for the facility by the Nevada Division of Environmental Protection (NDEP).  
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Currently the discharge permit is limited to 40 MGD on a 30-day average.  Please note that the 
permit is in review for reissuance, and the discharge rate could be changed.  Since the 
projected 2010 flows are 46.1 MGD, if the effluent flow limitation remains at 40 MGD monthly 
average, there will have to be a monthly average of 6.1 MGD of effluent that is stored and 
reused so that it is not discharged to the Truckee River.  This in turn necessitates that some 
type of storage be provided on the effluent system, since irrigation only occurs during the 
summer.   
 
2.4. Reuse Water Rights 
 
An important concern with regard to the reuse of effluent is water rights.  Nevada water law 
requires the effluent user to have water rights for the reuse of effluent, and the Cities of Reno 
and Sparks have not been granted rights to the majority of the effluent from TMWRF.  The State 
Engineer’s position has been that the effluent was historically part of the flow in the Truckee 
River, and rights to the effluent have been previously granted as part of the downstream water 
rights on the river.  As a result, in order to remove effluent from the river discharge and use it for 
land irrigation, the users must provide water rights to replace the effluent prevented from 
reaching the river.  This in turn can add an additional cost to effluent reuse of approximately 
$3,400 per acre-foot of effluent used.  On many of the existing sites water rights are already in 
place, and these can be used to cover the provision of effluent.  In other locations, water rights 
do not exist, and water rights purchase costs must be included in the cost of providing effluent 
irrigation.   
 
The issue of effluent water rights also depends upon the source of the water that generated the 
wastewater.  If the water supply is from groundwater, the historical use of the groundwater 
typically did not generate flows that returned to the Truckee River, and replacement water rights 
are not required.  If however the water supply is from surface water (either from the Truckee 
River or from tributary creeks), portions of the diverted water did historically return to the 
Truckee River, and these flows must be replaced by other water rights in order to obtain rights 
to the effluent. 
 
2.5. Existing and Proposed Effluent Reuse Sites  
 
The existing and proposed effluent reuse sites in the Carollo report are located throughout the 
Reno, Sparks and Washoe County Service areas.  A brief summary of the existing sites is listed 
in Table 3-1 below.   
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Table 3 - 1 
Existing Effluent Reuse Sites 

 
Service 
Area 

Site Description Approx. 
Acreage 

Approx. 
Annual 
Usage 
(Acre 
Feet) 

Approx. 
Annual 
Usage 
(MG) 

Annual 
Average 
Usage 
Rate 
(MGD) 

Seasonal 
Average 
Usage 
Rate 
(MGD) 

TMWRF UNR Farms 405 1,516 488 1.34 2.28 

 Don Mello Sports 
Complex 

15 56 18 0.05 0.08 

 Sparks Blvd. & 
Van Meter Parks 

5 19 6 0.02 0.03 

 Shadow 
Mountain Sports 
Complex 

20 75 24 0.07 0.11 

 Wildcreek Golf 
Course 

210 786 256 0.70 1.20 

TMWRF 
Subtotal 

 655 2,452 792 2.18 3.70 

       
STMWRF South Meadows 

Parkway, parks 
and sports fields 

150 561 183 0.50 0.86 

 South Valley 
Reg. Park 

`30 112 36 0.10 0.17 

 ArrowCreek Golf 
Course 

230 861 281 0.77 1.31 

 Wolf Run Golf 
Course 

100 374 122 0.33 0.57 

STMWRF 
Subtotal 

 510 1,908 622 1.70 2.91 

Total  1,165 4,360 1,414 3.88 6.61 
 
 
Table 3-2 on the next page lists the additional proposed reuse sites that will be scheduled to 
receive effluent in the future.  Also indicated in the table is the estimated time of implementation 
as scheduled in the Carollo Report.   



Table 3 - 2 
Proposed Additional Effluent Reuse Sites (Scenario 1) 

 
Service 
Area 

Site 
Description 

Scheduled 
Implemen-
tation 

Approx 
Acreage 

Approx
Annual 
Usage 
(Acre 
Feet) 

Approx 
Annual 
Usage 
(MG) 

Annual 
Average 
Usage 
Rate 
(MGD) 

Seasonal 
Average 
Usage 
Rate 
(MGD) 

TMWRF UNR Farms 
Expansion  

1999 122 457 149 0.41 0.70 

 Pah Rah 
Park  

2000-2001 10 37 12 0.03 0.06 

 D’Andrea 
Develop-
ment 

 162 606 197 0.54 0.92 

 Shelly Park 
/ Fire 
Station 2 

 5 19 6 0.02 0.03 

 Hidden 
Valley G.C.  

2001-2003 135 505 165 0.45 0.77 

 Rosewood 
Meadows 
Golf Course 

 120 449 146 0.40 0.68 

 Rosewood 
Lakes Golf 
Course 

 135 505 165 0.45 0.77 

 Spanish 
Springs 
Elem.  
School 

2003-2006 20 75 24 0.07 0.11 

 Wingfield 
Springs 
Comm. 
School 

 5 19 6 0.02 0.03 

 Redhawk 
Golf 
Courses (N 
& S) 

 230 861 281 0.77 1.31 

 Future 
Parks 

 47 176 57 0.16 0.27 

 Washoe 
County Golf 
Course  

2006-2008 120 449 146 0.40 0.68 

 Lakeridge 
G. C.  

 120 449 146 0.40 0.68 

3-5 



Table 3-2 - Continued 

Service 
Area 

Site 
Description 

Scheduled 
Implemen-
tation 

Approx 
Acreage 

Approx
Annual 
Usage 
(Acre 
Feet) 

Approx 
Annual 
Usage 
(MG) 

Annual 
Average 
Usage 
Rate 
(MGD) 

Seasonal 
Average 
Usage 
Rate 
(MGD) 

 Reno-
Tahoe 
Airport  
G. C.  

 40 149 49 0.13 0.23 

TMWRF 
Subtotal 

  1,271 4,756 1,549 4.25 7.24 

STMWRF Galena 
High School 

2009-2010 15 56 18 0.05 0.08 

 UNR 
Satellite 
Campus 

 65 243 79 0.22 0.37 

 St. Mary’s 
Hospital 

 15 56 18 0.05 0.08 

 Manogue 
High School 

 15 56 18 0.05 0.08 

 Damonte 
Develop-
ment 

 125 468 152 0.42 0.71 

STMWRF 
Subtotal 

  235 879 285 0.79 1.32 

Total   1,506 5,635 1,834 5.04 8.56 

 
There are a couple of items of note in reviewing the implementation schedule.   
 
First, the total for all the irrigation sites listed above is an annual average of 8.92 MGD.  In order 
to limit discharges to the Truckee River to 40 MGD, the combined STMWRF and TMWRF 
effluent disposal needed in 2010 is approximately 8.5 MGD. 
  
Another item to note is that the effluent demand does not occur at a constant rate, but varies 
during the irrigation season.  The peak day demand is typically in July, and is approximately 
21 MGD for the combined systems.  This peak day flow rate is available at all times from 
TMWRF, which has 40 MGD or more of effluent, and the peak day at STMWRF is met using 
storage at Huffaker Reservoir. 
 
On a seasonal basis, STMWRF does not have sufficient effluent to meet the demand, even if all 
the STMWRF effluent is stored in Huffaker Reservoir.  Currently the STMWRF effluent irrigation 
is supplemented by surface water diversions from White’s and Thomas Creeks.  In the future, as 
wastewater flows at the STMWRF increase, the effluent quantities will increase to cover a larger 
percentage of the demand; however, even with the increased flows, there will not be sufficient 
effluent from STMWRF to meet all the projected future demands. 
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As a result, part of the regional effluent distribution system design is to provide a pipeline intertie 
from TMWRF to the Huffaker Effluent Storage Reservoir.  This would allow direct discharge of 
effluent to Huffaker from TMWRF to supplement the flows, and also allow TMWRF to limit 
discharges to the Truckee River to 40 MGD during the winter.   
 
The terms of the TMWRF discharge permit to the Truckee River are currently being negotiated 
with the NDEP, and it is not clear at this time what restrictions the final discharge permit will 
contain.  It is possible that the facility may receive a seasonally-adjusted discharge permit that 
allows higher discharge limits during the winter months while river flows are higher, and lower 
discharge limits during the summer, when river flows are less. 
 
2.6. Improvements to be made at STMWRF: 
 
The Carollo report also lists a variety of improvements that need to be made to the STMWRF 
facility to raise the capacity of 3.0 MGD.  These improvements include the following: 
 
 2.6.1. Biosolids (Sludge) Handling Improvements - Currently sludge at the STMWRF is 
dewatered using Wedgewater™ sludge filtration beds followed by sand drying beds.  These 
facilities have proven to be inadequate, even for the existing flows.  The recommended 
improvement is to construct a sludge force main from the STMWRF to the Longley Lane sewer 
interceptor, which flows to TMWRF.  The sludge would be discharged to the interceptor and the 
additional solids would be treated at TMWRF as part of the regular influent flows.  In order to 
achieve this, new sludge pumps would be installed in the existing blower room as part of the 
improvements.  In the future, as the plant expanded, a new sludge pumping facility would be 
constructed on the STMWRF site.   

2.6.2. Expand Treatment Capacity with Construction of a Second Oxidation Ditch - The 
existing oxidation ditch has a rated capacity of 1.5 MGD.  To expand the facility to 3.0 MGD, a 
second identically sized oxidation ditch would be constructed.   

2.6.3. New Secondary Clarifiers - The existing facility utilizes an in-channel clarifier for settling 
of the secondary sludge.  In order to increase capacity and provide more operational flexibility, 
new secondary clarifiers would be constructed for both oxidation ditches, and the existing in-
channel clarifier would be discarded. 

2.6.4. Nitrogen Removal - Although not initially needed, the ditches would be designed such 
that they can be operated for nitrification and denitrification if required.   

2.6.5. Tertiary Filtration - Tertiary effluent filtration will be provided using continuous backwash 
effluent filtration (Dynasand® or equal).  The filtration is needed to consistently achieve the level 
of treatment (2.2 CFU total coliform) required for unrestricted use of effluent for landscape 
irrigation.   

2.6.6. Disinfection Improvements - Currently disinfection is provided through the use of 
chlorine gas.  Due to the hazards of chlorine gas and better disinfection efficiency, Carollo 
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recommends that disinfection be provided utilizing bulk sodium hypochlorite solution, which 
would be delivered via tank trucks and stored in a 6,000 gallon storage tank.  It is also 
recommended that an additional 90,000 gallons in chlorine contact tank be added to ensure that 
the required level of disinfection is achieved at all times.  

2.6.7. Miscellaneous Improvements – A variety of other improvements are recommended 
throughout the facility.  These include: 

 Troubleshooting electric problems with the influent screw pumps 

 Modifications to the existing influent screen 

 Installation of two new influent flow measuring flumes 

 Covering of the headworks facilities and odor scrubbing using a biofilter 

 Installing a new effluent pump and variable speed controllers on all effluent pumps 

 Replace existing control system with PC/PLC based system 

2.7. Septic to Sewer Conversion Study – AGRA Infrastructure 
 
In May of 2000, AGRA Infrastructure, Inc. issued a report identifying the costs and preliminary 
layouts of sewage collection systems for sewering selected locations in Washoe County that are 
currently served by septic tanks.  The following South Truckee Meadows sites were discussed 
in the report, and a brief summary of the findings is included.   
 
2.8. Galena Forest Estates 
 
The Galena Forest Estates area has some moderately elevated nitrate levels in the 
groundwater.  However construction of a community sewer system will be very expensive due to 
the relatively large lot size and difficult pipeline construction conditions, which include cobbles 
and boulders in the trenches. 
 
2.9. Pleasant Valley  
 
The Pleasant Valley area can be served by gravity sewer, and the County is currently in the 
process of constructing an interceptor toward the area.  Although the area does not have any 
major nitrate problems at this time, the septic systems are plagued by shallow groundwater and 
small parcel size. 
 
2.10. South Meadows (South Hills)  
 
This area does not currently have any major nitrate problems; however there have been a large 
number of septic tank system repairs in the area.  The area could be sewered relatively easily 
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by a conventional gravity system tied in to the existing interceptors on Foothill Blvd. and South 
Virginia Street. 
 
2.11. Virginia Foothills  
 
The Virginia foothills area currently has some moderately elevated nitrate levels.  There is a 
small public water system, the Steamboat Springs Water System, and a number of domestic 
wells that could see some impact from deteriorating water quality.  The area could be sewered 
to STMWRF via a combination of the future Pleasant Valley and Damonte Ranch interceptors. 
 
2.12. East Washoe Valley  
 
The East Washoe Valley area currently has moderate to severe nitrate contamination in the 
groundwater wells, depending upon parcel elevation.  In general, the lower the parcel, the 
poorer the water quality.  The report looked at both a satellite wastewater treatment facility in the 
Washoe Lake area as well as a pipeline intertie to the STMWRF.  Service to the area will be 
hindered by the high cost of either alternative.   
 
The AGRA report also contains a detailed analysis of the cost and advantages of conventional 
sewer collection versus alternative systems, such as pumped sewers and septic tank effluent 
systems.  The recommendation is that wherever it is physically possible based on ground 
terrain, the conventional system is preferred. 

3. CURRENT SITUATION 

3.1. Interceptor Sewer Capacity 
 
Currently the interceptor sewers are operating with a large amount of reserve capacity since 
they have been designed with future development in mind.  The Pleasant Valley interceptor is 
rated at approximately 10 MGD, but has only extended to the Virginia City highway at this time, 
and is therefore lightly loaded. 
 
The Mount Rose lines also have significant reserve capacity, however in the future they may 
approach capacity as additional users are connected. 

3.2. Sewage Treatment Capacity 
 
The STMWRF currently has permitted and constructed capacity to treat approximately 1.5 MGD 
of sewage, and flows are in the range of 1.0 MGD.  Although the discharge permit limits flows to 
0.75 MGD until additional sludge handling facilities are constructed, both the state and the local 
health department have allowed the increased flows since the facility is in the process of 
installing the sludge pipeline intertie.  This project was recently bid, and expected to be 
operational by the fall of 2000.  Once this line is completed, the 1.5 MGD capacity should be 
sufficient to handle the expected sewage flows to the STMWRF until approximately 2004, at 
which time the second oxidation ditch and other improvements need to be completed.  The 
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second oxidation ditch and other improvements as described above are currently under design 
with construction planned in the year 2001.   

3.3. Effluent Disposal Capacity / Reuse 
 
The current STMWRF effluent disposal system has more users than effluent.  Current average 
season demands are approximately 2.8 MGD, which is nearly triple the current STMWRF 
effluent supply.  As a result, the effluent disposal system has excess capacity sufficient for the 
next few years without modification.   
 
Until the effluent quantity increases, the shortfall in effluent supply is met by diverting a portion 
of the water flow from White’s and Thomas Creeks into the Huffaker effluent storage reservoir.  
Since it may be desirable to use these creek water rights for development or for potable water 
supply, it is advantageous to cease the diversion of the creek water into the effluent reservoir.  
However this cannot occur unless the effluent quantity increases or unless the intertie pipeline 
to the TMWRF is completed. 
 
The Huffaker effluent storage reservoir is a key element of the STMWRF effluent storage and 
reuse system.  This reservoir is located in a canyon directly north of the STMWRF facility, and 
currently stores STMWRF effluent mixed with diverted creek water.  The reservoir has a history 
of leaking, but the exact fate of the lost effluent is not known.  It is believed to be leaking through 
fractured rock to the north; however effluent has not been definitively identified in any springs or 
surface water.   
  

4. FUTURE SITUATION 

4.1. Additional Wastewater Flows Expected 
 
The Carollo report projected a steady growth rate in the STMWRF flows until the year 2015.  
The nominal design capacity of 3.0 MGD is expected to be sufficient to handle the projected 
2015 flows.  These flows include both new development from Double Diamond and Damonte 
Ranches as well as flows coming from conversion of septic systems to community sewer 
systems.  Although Carollo did not identify specific systems to be converted from septic to 
sewer, it is believed that these numbers are representative of the flows that can be expected.  
Exactly which septic systems will be converted to sewer depends upon many factors, including 
health risk, distance to STMWRF, cost and property values. 

4.2. Additional TMWRF Effluent Disposal Needed 
 
It would appear at this time that no additional effluent disposal sites are needed for effluent at 
STMWRF, at least to deal with STMWRF generated wastewater.  As part of the TMWRF 
expansion, additional effluent disposal sites are needed regionally, and with the completion of 
the intertie pipeline between TMWRF and Huffaker Reservoir, TMWRF effluent can be disposed 
of in the STMWRF system.  With this idea in mind, the Carollo report identified a number of 
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additional effluent disposal sites, which may be considered for effluent disposal in the future.  
These are described briefly in the paragraph below. 

4.3. Additional Reuse Sites Planned 
 
The Carollo report identified a number of additional effluent disposal sites located in the 
STMWRF system. These in turn were divided into “reliable” and “soft” categories depending 
upon the likelihood of implementation.  The list of sites is long; however the “reliable” sites are 
listed briefly below. 
 
4.3.1. Galena High School  
 
Galena High School currently exists, and irrigates both open space grass as well as ball fields.  
The projected additional irrigated area is approximately 15 acres. 
 
4.3.2. Damonte Development   
 
This development is currently in the planning stages and is expected to begin construction 
shortly.  The area includes open space, parks and schools which could be effluent irrigated.  
The projected additional irrigated area is approximately 125 acres total. 
 
4.3.3. Manogue High School   
 
Manogue High School is in the process of relocating from near the UNR campus to a new 
campus on South Virginia Street.  At this new site, the ball fields and open spaces could be 
effluent irrigated and the projected area is approximately 15 acres. 
 
4.3.4. St. Mary’s Clinic  
 
St. Mary’s Hospital has proposed to construct a satellite facility near Galena High School.  This 
site may be effluent irrigated with a total area of approximately 15 acres.   
 
4.3.5. UNR Satellite Campus  
 
UNR has proposed to construct a South Truckee Meadows satellite campus near Galena High 
School.  This campus would have an additional 65 acres of irrigated land. 
 
The five sites listed above are projected to have a total additional demand of approximately 
1.34 MGD during the irrigation season. 
 

4.3.6. Steamboat Springs Geothermal Facilities 
 
During investigations regarding water demands in the South Truckee Meadows, it was noted 
that the geothermal power plants at the Steamboat Springs area could use an additional water 
supply.  Brief discussions with the operators of the Steamboat Geothermal and Yankee-

3-11 



Caithness power plants indicated that in principle, if large quantities of effluent were available, 
they could make use of it for cooling purposes.  However the capital expenditure to utilize the 
effluent would be expensive and the County would have to guarantee year-round availability of 
the effluent.  Potential yearly water use could exceed 1,000 AF.  This site may merit additional 
examination in Phase 2 of this report.  
 

5. IMPROVEMENTS PLANNED IN THE NEAR FUTURE 

5.1. Interceptors 

 
Two of the main interceptors in the South Truckee Meadows are the Pleasant Valley Interceptor 
and the Mount Rose (Galena) interceptor.  The Pleasant Valley interceptor is designed for a 
nominal capacity of 10 MGD, and is ultimately planned for service to the Pleasant Valley area.  
The line was not designed with service to Washoe Valley in mind, as other regional planning 
studies had recommended a satellite facility in the Washoe Valley area.  The line is being 
constructed in segments as development occurs in the Double Diamond and Damonte areas.  

5.2. South Truckee Meadows Improvements 
 
Improvements at the STMWRF are proceeding in accordance with the recommendations 
contained in the Carollo report.   Currently, the sludge export pipeline has been designed and 
bid, and is expected to go into construction in July 2000.  The pipeline route will follow the Mira 
Loma Haul Road over Rattlesnake Mountain to Longley Lane. 
 
The more major improvements at the STMWRF, including the second oxidation ditch, chlorine 
contact tank, effluent filters and other improvements as described above are currently under 
design by Carollo.  It is expected that design will be complete in the fall of 2000, with 
construction occurring during 2001.  Although most of the improvements are designed for a 
nominal capacity 3.0 MGD, some portions of the facility, including the effluent filters, are being 
designed to treat up to 6.0 MGD. 
 
An important item to note is that the effluent filters will be treating the water removed from the 
Huffaker Reservoir, which includes both effluent and creek water.  As such, the filters need to be 
capable of flocculating and filtering raw creek water as well as effluent. 

6. ISSUES AFFECTING BOTH WATER AND WASTEWATER FACILITY PLANNING IN 
THE SOUTH TRUCKEE MEADOWS 

6.1. Huffaker Reservoir 

 
The Huffaker reservoir is a 4,500 AF clay-lined reservoir that was constructed for the purposes 
of storing effluent from the STMWRF.  This reservoir is located in a canyon to the north of the 
STMWRF and effluent from the plant must be pumped into the reservoir for storage. 
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Currently the reservoir is used for effluent storage from the STMWRF as well as to store water 
diverted from White’s and Thomas Creeks.  The creek water is diverted into the reservoir feed 
pump station to provide additional supply for the effluent irrigation system as discussed above.  
 
Several key questions have risen regarding the use of the Huffaker Reservoir.  The following will 
be discussed briefly in this memo. 

 
 Is the reservoir needed for effluent storage, or are there other alternatives? 
 Could the reservoir be used for raw potable water storage? 

 
6.2. Are There Other Effluent Storage Options?  
 
As part of the Carollo report, a brief survey was made of other possible effluent storage sites.  
There are not many potential sites available in the Truckee Meadows and several that would be 
potential sites have already been developed with housing.  Probably the most feasible site 
involves conversion of a dry alkali flat behind Hidden Valley into effluent storage.  However this 
site is located several hundred feet above the desired hydraulic grade line, which would require 
additional pumping of all the effluent.  In addition, the site is approximately 10,000 feet east of 
Huffaker Reservoir, and would require construction of a pipeline in difficult territory.  An 
additional complicating factor is that the site is in Storey County, and would require the approval 
of that County prior to construction.  The site was considered uneconomical in the Carollo 
report, but might bear further examination, considering the regional water supply implications. 
 
6.3. Could the Reservoir be used for Raw Potable Water Storage?  
 
There would be a distinct advantage on a regional water supply basis if the Huffaker Reservoir 
could be used as additional raw water storage for water supply.  The primary difficulty in this is 
that the reservoir is needed for effluent storage, as discussed above.  However if this obstacle 
can be overcome, the reservoir could be used for raw water storage, either for water from the 
tributary creeks, or possibly from the Truckee River.  In either of these cases, the intertie 
pipeline to the TMWRF would have to be completed to supply effluent to the STMWRF system, 
as well as the replacement storage reservoir east of the Truckee Meadows.  If the reservoir 
were to be used for Truckee River water storage, a separate raw water pipeline would have to 
be installed from the Truckee River to the reservoir, or possibly from one of the irrigation ditches 
to the reservoir.   
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SUBJECT:  Existing and Future Water Demands 
 
PREPARED BY: Dave Hunt, ECO:LOGIC 
 
DATE:  July 7, 2000 
 
 
1. PURPOSE 
 
This memo presents a review of existing water demands in the South Truckee Meadows (STM) 
and recommends criteria for projecting future water demands and peaking factors to be used in 
water supply planning.  This memo also discusses the STM effluent reuse system and the 
availability of surface water (currently used to meet irrigation demands) to help meet future 
water demands. 
 
2. SUMMARY 
 
Estimated build-out water demands for the STM study area were derived from existing water 
usage data in the STM and Sierra Pacific Power Company (SPPCo) design criteria.  The 
existing water demands in the STM are 2.99 MGD (3,350 acre-feet annually) average day 
demand (ADD) and 6.88 MGD maximum day demand (MDD).  Estimated build-out demands are 
10.9 - 13.3 MGD ADD (12,210 to 14,899 acre-feet annually) and 25.8 - 31.6 MGD MDD.  The 
existing well production supply is 14.5 MGD.  Future proposed wells are estimated to have a 
production capacity of up to 7.5 MGD.  The total future well supply is 22 MGD.  To help meet 
future peak day demands, Washoe County may be able to utilize their creek water rights in the 
STM.  Currently, the creek water rights from Howards Creek and Thomas Creek are being used 
to provide irrigation water to the STM effluent reuse system.  The dedicated creek water rights 
for these two creeks amount to 1,575 acre-feet annually and should be available by 2010, at 
which point the reuse system will not require this water to meet irrigation demands.  Washoe 
County will acquire more dedicated surface water rights in the future as development of the 
Double Diamond and Damonte ranches continues. 
 
3. BACKGROUND 
 
There are eight separate water systems serving the South Truckee Meadows area (Exhibit 2).  
Washoe County operates the STMGID, Thomas Creek, ArrowCreek, Sunrise, Mount Rose, and 
St. James’s systems.  Washoe County’s service area also includes the commercial / industrial 
portion of the Double Diamond water system.   
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Sierra Pacific Power Company’s service area includes the residential portion of the Double 
Diamond water system, as well as the commercial / residential area along South Virginia Street 
north of Zolezzi Lane.  For estimating future water demands for this facility plan, only the 
residential area within Double Diamond is accounted for.  It is assumed that SPPCo will 
continue to independently plan to meet demands within their retail service territory north of 
Zolezzi Lane.   
 
The Steamboat Springs water system, serves approximately 1,000 customers (290 connections) 
in the vicinity of Steamboat Springs with groundwater supplies obtained from two groundwater 
production wells.  
 
Together, these systems provide water service to residential, commercial / industrial and public 
parks / schools customers.  The current water supply for the area is predominantly ground 
water, with Truckee River surface water supply capabilities to the valley floor area. 
 
The STM effluent reuse system supplies non-potable water to serve irrigation demands for the 
area.  The non-potable water sources include treated effluent from South Truckee Meadows 
Water Reclamation Facility and creek water from Howards and Thomas Creeks.  The existing 
reuse system supplies irrigation water to Double Diamond Ranch, South Valley Regional Park, 
Wolf Run golf course and ArrowCreek golf course.  The system will be expanded to supply new 
development in the coming years as more reuse water becomes available. 
 
4. PLANNED LAND USES 
 
Planned development in the area will consist of all land use types, including urban and suburban 
residential, general and office commercial, industrial, parks, and schools as shown in Exhibit 6.  
In analyzing future water demands, the study area was broken down into four smaller areas.  
These include the South Meadows / Double Diamond Planned Unit Development, the Southeast 
Truckee Meadows Specific Plan (SETMSP) area, which includes the Damonte Ranch, Curti 
Ranch and Ballardini Ranch, the Southwest Truckee Meadows Area Plan (SWTMAP), which 
includes the Wedge, Dorokstar, Duxbury and Peigh properties and the Washoe County 
Remaining Area which includes the remainder of the STM study area not included within the 
specific plan areas. Tables 4-4 through 4-7 present a breakdown of planned land uses in these 
areas. 
 
5. EXISTING DEMANDS 
 
Existing water usage and land use information for the water systems in the STM, including the 
Double Diamond residential demands, is summarized in Table 4-1.  Data is included from 
January 1999 through March 2000.  Residential usage data was compiled from Washoe County 
Utility Division (WCUD) Customer Count monthly reports and WCUD Water Flow Record weekly 
pumping production reports.  Residential usage data for Double Diamond was compiled from 
WCUD Customer Count reports and SPPCo data from the meter on Double Diamond 
Boulevard.  Commercial and industrial usage data for STMGID and Double Diamond was 
compiled from the Customer Count reports and actual metered usage data provided to 
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ECO:LOGIC by WCUD staff.  Usage data for parks, schools and other public facilities was 
compiled from the Customer Count reports and actual metered usage data. 
 
A unique situation to this area, service to the commercial / industrial portion of Double Diamond 
is provided by Washoe County through separate domestic and reclaimed meters.  Data 
presented in Table 4-1 shows average and maximum day demands for commercial and 
industrial land uses separated by potable water use, reclaimed irrigation and total water 
demand.  The irrigation demands were developed using metered data from the reclaimed water 
irrigation services.  The reclaimed services are separate from the domestic services.  The total 
water demand indicated represents the demand of both services combined. 
 
 

TABLE 4 - 1 
EXISTING DEMANDS FOR SYSTEMS IN THE SOUTH TRUCKEE MEADOWS 

 
Residential Demands for 1999 

SYSTEM LAND USE AVERAGE DAY 
DEMAND, 
GPD/conn. 

MAXIMUM DAY 
DEMAND, 
GPD/conn. 

Peaking 
Factor 

STMGID HDS, MDS, LDS 733 1,643 2.24 
Thomas Creek LDS 767 1,716 2.24 
Sunrise LDS 1,053 2,702 2.57 
Mount Rose LDS 654 1,928 2.95 
Montreux LDS 523 (1) 1,538 2.94 
St. James’s LDS 547 (2) 2,103 3.84 
Double Diamond Residential SFR-6, SFR-9 477 980 2.05 
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Table 4-1 - Continued 

1. Montreux is not a separate water system.  It is part of the Mount Rose water system. 

Commercial / Industrial, Parks / Schools Demands for 1999 

SYSTEM LAND USE ACRES AVERAGE 
DAY 
DEMAND, 
GPD/acre 

MAXIMUM 
DAY 
DEMAND, 
GPD/acre 

Peaking 
Factor 

STMGID       
  Commercial 47 1,156 2,379 2.06 
  Public Facilities/Schools102 736    

  Parks 23 1,565     
  Combined 

Schools/Parks 
125 887 2,368 2.67 

Double Diamond       

  Commercial 79 588 894   
  Industrial 181 344 520   
  Comm./Indust. - 

Potable Use 
260 418 644 1.54 

  Irrigation 260 1,072 2,599 2.42 
  Comm./Indust.- Total 

Water Demand 
260 1,490 (3) 3,243 2.18 

Montreux       
  Commercial 18 150    
St. James’s       
  Public Facilities/Schools1 511     

2. This is the average day demand (ADD) for residential services only.  Montreux has 17 irrigation services for 
common area irrigation.  The ADD for all services is 1,324 GPD/connection.  The 523 GPD/connection is low 
since many of the residents in this community are part time. 

3. This is the average day demand (ADD) for residential services only.  St. James’s has 29 irrigation services for 
common area irrigation.  The ADD for all services is 689 GPD/connection.  The 547 GPD/connection is low 
since many of the residents in this community are part time. 

4. The Double Diamond services include domestic services and reclaimed water irrigation services.  This number 
represents the demand of both services combined. 

 
6. ESTIMATED BUILD-OUT DEMANDS 
 
Table 4-2 on the following page presents estimated water demand factors by Washoe County 
and City of Reno land use designations.  Following review and input by the Steering Committee, 
these water demand estimates were used to project build-out demands for the study area.  The 
total STM build-out water demands associated with these demand factors are presented in 
Table 4-3.  A comparison of the existing demands and build-out demands is presented in Figure 
4-1. 
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TABLE 4 - 2 
ESTIMATED WATER DEMANDS BY LAND USE CATEGORY 

        

Planned Land Use Zoning Designation – 
Washoe County 

Zoning 
Designation – City 
of Reno 

Lot Size, Sq. Ft. Density 
(ERU/acre) 

Average Day 
Demand, 
GPD/conn. or acre 

Maximum Day 
Demand, GPD/conn. 
or acre 

Peaking 
Factor 

Low Density Suburban LDS LLR-1 43,560 1 654-767 (1) 1716-1928 (2) 2.24-2.95 
Medium Density Suburban MDS SFR-15, LLR-.5 14,520 3 760 (3) 1,588 2.10 
High Density Suburban HDS SFR-6, SFR-9 6,200 7 311-380 (4) 1008 (5) 2.65-3.24 
Low Density Urban LDU SFR-4 4,356 10 236-308 763 2.48-3.23 
Medium Density Urban MDU MF-14, MF-21 2,075 21 202 (6) 505 (7) 2.50 
High Density Urban HDU MF-43 1,037 42 202 505 2.50 
Public and Semi-Public Facilities 
(Parks, Schools, etc.) 

Public P-F acre  887 2,368 2.67 

Commercial – STMGID acre  1,156 2,379 2.06 
Commercial - DD w/out irrigation 

GC, OC, TC AC, CC, G-O,NC, 
P-O acre  588 894 1.52 

Industrial - DD w/out irrigation acre  344 520 1.51 
Comm./Indust. - DD w/out irrigation acre  418 644 1.54 
Comm./Indust. - DD w/ irrigation 

I I, IB, IC 

acre  1,490 3,243 2.18 

 
1. Average Day Demands (ADD) and Maximum Day Demands (MDD) calculated from Washoe County Utility Division Customer Count monthly data for 

LDS land use. 
2. MDD for LDS and MDS calculated from WCUD Water Flow Record weekly production reports. 
3. ADD and MDD for MDS is for STMGID which has approximately 70% of lots in the MDS land use category. 
4. HDS, LDU ADDs calculated from SPPCo Rule 17 Residential Water Demands, plus a 15% safety factor. 
5. HDS, LDU MDDs calculated from SPPCo Water Use Factors for Distribution System Modeling memo. 
6. MDU and HDU ADDs calculated from SPPCo Water Use Factors for Distribution System Modeling memo. 
7. MDU and HDU MDDs calculated using a peaking factor of 2.5 to allow for irrigation demands. 
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TABLE 4 - 3 
TOTAL SOUTH TRUCKEE MEADOWS  BUILD-OUT WATER DEMANDS 

     

Area Description Total Average Day 
Demand Range, 
MGD 

Total Maximum 
Day Demand 
Range, MGD 

SETMSP 3.20 3.92 7.12 9.55 
Washoe County Remaining Area 5.78 6.86 14.09 16.07 
SWTM Area Plan 0.35 0.42 0.90 1.05 
South Meadows/Double Diamond 1.56 2.09 3.60 4.86 
     

TOTAL DEMANDS, (MGD) 10.9 13.3 25.8 31.6 

(ACRE-FEET ANNUALLY) 12,210 14,899   

 
 

FIGURE 4 - 1 
STM WATER DEMANDS 

 

FIGURE 4.1 - STM  Water Demands
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Demands for low density suburban (LDS) land use were derived from existing water usage data 
as presented in Table 4-1.  Demands for medium density suburban (MDS) land use were taken 
from STMGID water usage data.  STMGID has approximately 70 percent of residential lots in 
the MDS land use category (the other 30% of residential lots in the STMGID service area are 
LDS and HDS).  Average day demands for high density suburban (HDS) and low density urban 
(LDU) were calculated using SPPCo’s Rule 17 Residential Water Demands data, plus a 15% 
safety factor, for each respective lot size.  Maximum day demands for HDS and LDU were 
calculated from SPPCo Water Use Factors for Distribution System Modeling memorandum.  
These demands come from metered usage data within the SPPCo service area analyzed for the 
drought free years 1995-1998.  Multi-family medium density and high density urban (MDU and 
HDU) average day demands were calculated from SPPCo Water Use Factors for Distribution 
System Modeling memorandum.  Maximum day demands use a peaking factor of 2.5 to allow 
for irrigation demands. 
 
Build-out demand factors for parks, schools, commercial and industrial land uses were derived 
from existing usage data as presented in Table 4-1. 
 
Tables 4-4 through 4-7 present a breakdown of the build-out water demands with the associated 
planned land uses.  Table 4-4 presents the demands for South Meadows / Double Diamond 
(SM/DD) area.  The demands take into account that commercial and industrial land uses are 
provided irrigation water from the reuse system and therefore have lower potable use demands.  
The schools and parks within the SM/DD area will also be irrigated with reuse water.  The ADD 
and MDD ranges for schools were based on 30% usage for potable water and 70% usage for 
irrigation water (based on the demand factors in Table 4-2).  Parks were assigned a zero 
percent potable use demand. 
 
The demands for the SETMSP are presented in Table 4-5.  The commercial and industrial 
properties within this planning area are not planned to be irrigated with reuse water.  Therefore, 
the demand factors for these properties include an irrigation demand as indicated in Table 4-2.  
The parks and schools within this area will be irrigated using reuse water.  As with the SM/DD 
area, the ADD and MDD ranges for schools were based on 30% usage for potable water and 
70% usage for irrigation water and parks were assigned a zero percent potable use demand. 
 
The demands for the SWTM Area Plan are presented in Table 4-6.  The commercial properties 
within this area will not be irrigated with reuse water and therefore use the demand factors that 
include irrigation as indicated in Table 4-2. 
 
The Washoe County Remaining Area demands are presented in Table 4-7.  This area is broken 
down into 3 categories, vacant parcels within approved subdivisions, vacant parcels outside of 
approved subdivisions and existing lands.  The vacant parcels within approved subdivisions 
represent lots within subdivisions that have approved tentative or final maps filed with WCUD.  
These parcels are either LDS or MDS land use.  The vacant parcels outside of approved 
subdivisions include undeveloped lots not within a specific subdivision that has an approved 
tentative or final map.  These parcels include residential, commercial, industrial and public land 
uses.  These vacant parcels were delineated by acreage using the STM Planned Land Use map 
and the Washoe County parcel base information. Staff at WCUD prepared this information by 
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overlaying the parcel base information onto the planned land use map.  The acreage for each 
land use is indicated in the table.  In developing equivalent residential units (ERUs), a 
development efficiency of 85% was used and for non-residential acreage a development 
efficiency of 92.5% was used.  These “development efficiency” factors were derived from a 
similar Washoe County / SPPCo land use planning study for the North Valleys currently in 
progress.  Demand factors for commercial and industrial properties include an irrigation 
demand.  It is unclear at this time whether any of these properties will be irrigated with reuse 
water in the future.  Demand factors for public facilities, including schools and parks, also 
include an irrigation demand.  Only the South Valley Regional Park is irrigated with reuse water 
at this time. 
 
7. STM EFFLUENT REUSE SYSTEM 
 
The STM effluent reuse system uses diverted surface water and treated effluent to produce 
irrigation water that is distributed to several users located south of the STM Water Reclamation 
Facility.  Surface water from Howards and Thomas Creeks is pumped to the treatment plant 
where it combines with treated effluent.  The reuse water is then pumped to Huffaker Reservoir 
for storage and then distributed by the reuse distribution pump facility.  Huffaker Reservoir is a 
clay lined earthen reservoir and is estimated to lose approximately 40% annually to leakage. 
 
The current annual reuse irrigation demand is 1,780 acre-feet annually (AFA), with an additional 
850 acre-feet annually proposed for future reuse sites throughout the STM.  Exhibit 4 shows the 
existing and proposed future reuse sites. Table 4-8 summarizes the irrigation demands of each 
reuse site. 



 
 

TABLE 4 - 4 
SOUTH MEADOWS / DOUBLE DIAMOND PLANNED UNIT DEVELOPMENT 

BUILD-OUT WATER DEMANDS 
             

Area Description Washoe County 
Planned Land Use 

Acres Density 
ERU/acre 

ERU'S or 
acres 

Average Day 
Demand Range, 
GPD/conn or /acre 

Maximum Day 
Demand Range, 
GPD/conn or 
/acre 

Total Average Day 
Demand Range, 
GPD 

Total Maximum Day 
Demand Range, GPD 

South Meadows/ 
Double Diamond  

            

 SFR-6, SFR-9   7 3,304 311 380 780 1,008 1,027,544 1,255,520 2,577,120 3,330,432 
 MF-14,MF-21   14-21 1,250 150 202 400 505 187,500 252,500 500,000 631,250 
                         
 P-F  83.2 acre   750 887 2,000 2,368         
 Schools (1)     34.5 225 266 600 710 7,763 9,180 20,700 24,509 
 Parks (2)     48.7                 
 CC, NC, G-O (3) 177.0 acre 177.0 344 588 520 894 60,888 104,076 92,040 158,238 
 I, IB, IC 796.0 acre 796.0 344 588 520 894 273,824 468,048 413,920 711,624 
             
             

     TOTAL POTABLE DEMAND 1,557,519 2,089,324 3,603,780 4,856,053 

             
(1) The ADD and MDD ranges are based on 30% usage for potable schools.        
(2) Parks assumed to have no potable demand.           
(3) The ADD and MDD ranges for Commercial and Industrial are from 1999 usage data without irrigation.      

4-9 



TABLE 4 - 5 
SOUTHEAST TRUCKEE MEADOWS SPECIFIC PLAN AREA 

BUILD-OUT WATER DEMANDS 
             
                
Area Description Washoe County 

Planned Land Use 
Acres Density 

ERU/acre 
ERU'S or 
acres 

Average Day 
Demand Range, 
GPD/conn or /acre 

Maximum Day 
Demand Range, 
GPD/conn or 
/acre 

Total Average Day 
Demand Range, 
GPD 

Total Maximum Day 
Demand Range, GPD 

SETMSP                
 LDS 389 0.5-1.0 311 654 767 1,716 1,928 203,394 238,537 533,676 599,608 
 MDS 403 2.5-3.0 1084 650 760 1,456 1,588 704,600 823,840 1,578,304 1,721,392 
 HDS 982 4.0-6.0 4737 311 380 780 1,008 1,473,207 1,800,060 3,694,860 4,774,896 
 LDU 105 12.0-18.0 1518 236 308 590 763 358,248 467,544 895,620 1,158,234 
 Public 210 Acre 210 750 887 2,000 2,368         
 Schools (1)     80 225 266 600 710 18,000 21,288 48,000 56,832 
 Parks (2)     130                 
 GC, OC, TC (3) 383 Acre 383 1,156 1,490 2,379 3,243 442,748 570,670 911,157 1,242,069 
 I 0 Acre 0                 
             
       TOTAL DEMAND 3,200,197 3,921,939 7,122,136 9,553,031 
             
(1) The ADD and MDD ranges are based on 30% usage for potable at schools.        
(2) Parks assumed to have no potable demand.           
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TABLE 4 - 6 

SOUTHWEST TRUCKEE MEADOWS AREA PLAN 
WEDGE, DOROSTKAR, DUXBURY AND PEIGH PROPERTIES 

BUILD-OUT WATER DEMANDS 
             

Area Description Washoe County 
Planned Land Use 

Acres Density 
ERU/acre 

ERU'S or 
acres 

Average Day 
Demand Range, 
GPD/conn or /acre 

Maximum Day 
Demand Range, 
GPD/conn or /acre 

Total Average Day 
Demand Range, GPD

Total Maximum Day 
Demand Range, GPD 

SWTM Area Plan                 

 LDS 423 1 423 654 767 1,716 1,928 276,642 324,441 725,868 815,544 
 LDU 15 10 180 236 308 590 763 42,480 55,440 106,200 137,340 
 GC 29 acre 29 1,156 1,490 2,379 3,243 33,524 43,210 68,991 94,047 
             

       TOTAL DEMAND 352,646 423,091 901,059 1,046,931 
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TABLE 4 - 7 
WASHOE COUNTY REMAINING AREA BUILD-OUT DEMANDS 

 

Area Description
Washoe County 

Planned Land Use Acres
Density 

ERU/acre
ERU'S or 
acres (1)

Vacant Parcels w/in 
Approved 
Subdivisions 
 LDS  1 1,847 654 767 1,716 1,928 1,207,938 1,416,649 3,169,452 3,561,016

MDS  3 379 650 760 1,456 1,588 246,350 288,040 551,824 601,852
Vacant Parcels 
Outisde of  
Approved 
Subdivisions 

LDS 1,398.0 1 1,188 654 767 1,716 1,928 777,148 911,426 2,039,123 2,291,042
MDS 334.0 3 852 650 760 1,456 1,588 553,605 647,292 1,240,075 1,352,500
HDS 6.7 7 40 311 380 780 1,008 12,335 15,072 30,938 39,981
LDU 38.9 10 331 236 308 590 763 78,059 101,873 195,147 252,368
Public 41.4 acre 38 750 887 2,000 2,368 28,696 33,938 76,523 90,603
GC, OC, TC 374.8 acre 347 1,156 1,490 2,379 3,243 400,817 516,624 824,865 1,124,438
I 296.2 acre 274 1,150 1,416 2,530 3,119 315,133 388,024 693,292 854,695

3,620,081 4,318,939 8,821,239 10,168,495

Existing Lands Residential 2,010,656 2,356,908 4,902,288 5,453,136
Public 126.0 750 887 2,000 2,368 94,500 111,762 252,000 298,368
Commercial 47.5 1,156 1,490 2,379 3,243 54,910 70,775 113,003 154,043
Industrial 0.0 1,150 1,416 2,530 3,119  

2,160,066 2,539,445 5,267,291 5,905,547

5,780,147 6,858,384 14,088,529 16,074,041

(1) Residential ERUs take into account a development efficiency of 85% and Non-Residential acres use a development efficiency of 92.5%.

SUBTOTAL

TOTAL DEMAND

SUBTOTAL

Total Average Day 
Demand Range, gpd

Total Maximum Day 
Demand Range, gpd

Average Day 
Demand Range, 

gpd/conn or /acre

Maximum Day 
Demand Range, 

gpd/conn or /acre
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TABLE 4 - 8 

STM REUSE SYSTEM DEMANDS 
 

Site 
No. 

Reuse Site Acre-feet Annually Average Day Demand, MGD 

Existing Reuse Sites 
33 Double Diamond Ranch 561 0.50 
35 South Valley Regional Park 112 0.10 
36 Wolf Run Golf Course 374 0.33 
37 ArrowCreek Golf Course 861 0.77 
    
Proposed Future Reuse Sites 
40 Manogue High School 56 0.05 
44 Damonte Ranch 

development (schools, 
parks, etc.) 

468 0.42 

45 St Mary’s Hospital 56 0.05 
46 UNR Satellite Campus 243 0.22 
47 Galena High School 56 0.05 

 
Manogue High School is scheduled to begin receiving reuse water in 2008, with the remainder 
of the sites receiving water in 2010.  Although these sites may be ready to take reuse water 
prior to 2008, the water is not available until wastewater flows from STMWRF increase and the 
intertie with TMWRF is complete.  The most recent reuse implementation schedule for the Reno 
/ Sparks / Washoe County reuse system developed by Carollo Engineers indicates the intertie 
between TMWRF and Huffaker Reservoir will be completed by 2010, at which point the STM 
reuse system will have all the supply necessary to serve existing and future customers. 
 
The 1,575 AFA surface water rights currently being used to supplement the STM reuse 
demands will no longer be required for irrigation when the intertie from TMWRF is completed in 
2010.   
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ECO:LOGIC Engineering 
 
 
 
SOUTH TRUCKEE MEADOWS FACILITY PLAN – PHASE I 
TECHNICAL MEMORANDUM NO. 5 
 
 
SUBJECT:  Water Rights Overview and Key Issues 
 
PREPARED BY: Sue Oldham 

Mike Buschelman 
 
DATE:  June 29, 2000 
 
 
1. INTRODUCTION 
 
This water right overview is intended to document the available data and issues associated with 
South Truckee Meadows water rights.  Information gathered and developed in this water right 
overview constitutes the Phase I work.  Phase 2 water right work will utilize the information 
collected and focus on evaluating historic consumptive use, yield, and specific water right 
scenarios for the purpose of evaluation of recommended alternatives.  
 
The drainage that contributes surface flows to the South Truckee Meadows originates in the 
mountains above the southerly end of Washoe Valley and extends downstream (northerly) to 
the Truckee River via Washoe Lake, Steamboat Creek and several tributaries.  In order to gain 
a full understanding of the surface water right options for the South Truckee Meadows (STM), 
the system must be understood from the top of the drainage in Washoe Valley to the Truckee 
River. Each option must then be tested to ensure senior downstream tributary and Truckee 
River decreed, permitted and certificated water rights are satisfied, to ensure we are not 
creating new water quality issues for the River or the Truckee Meadows Wastewater 
Reclamation Facility (TMWRF) and to ensure pre-existing operating criteria such as the 
requirements of the Truckee River Operating Agreement are met.  We have assumed that new 
water supplies would only occur utilizing changes to existing water rights and that new 
appropriations of surface waters have been allocated to the Pyramid Lake Paiute Tribe. 
 
2. STREAMS TRIBUTARY TO WASHOE LAKE  

 
The Nevada State Engineer has completed the adjudication of the following streams that are 
tributary to Washoe Lake.  The following is a list of the State Decrees on file at the Nevada 
Division of Water Resources, Nevada State Engineer's Office, 123 West Nye Lane - Suite No. 
246, Carson City, Nevada  89706-0818 for creek and springs above Washoe Lake. 

 
Bryan Creek Decree 
Browns Creek Decree 
Fish Hatchery Springs Decree 
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Franktown Creek Decree 
Mahala Springs Decree 
McEwen Creek Decree 
Musgrove Creek Decree 
Ophir Creek Decree 
Winters Creek Decree 
 

Water from these creeks and springs that is not consumed by senior surface irrigation and other 
decreed rights contribute to Washoe Lake storage.  
 
3. WASHOE LAKE STORAGE AND ASSOCIATED WATER RIGHTS 

 
A great assortment of information on Washoe Lake is available but we found no one document 
that attempted to compile that information.  Therefore, the information collected has been 
compiled and summarized in this report. 
 
3.1. Washoe Lake Storage Rights 

 
Washoe Lake cannot be fully understood from a water rights standpoint unless it is understood 
as having essentially three storage rights.  

 
3.1.1. Natural Storage 

 
Storage Right #1 is the natural accumulation of water below the original wooden dam or control 
facility at the outlet of Big Washoe Lake and below the concrete structure at the outlet of Little 
Washoe Lake. No further mention need be made of Storage #1 except to say that the capacity 
below the control facility in Big Washoe Lake and Little Washoe Lake may be available by 
pumping in a drought emergency.  

 
3.1.2. Big Washoe Lake Reservoir Capacity 

 
Storage Right #2 is the reservoir capacity which was created by the addition of the first control 
structure, a wooden dam built across the outlet of Lower Big Washoe Lake in 1863 or 1864 by 
the Winters family. This dam did not raise the level of the natural lake but provided for the 
control of Big Washoe Lake to retain water at the high water mark of the natural lake for the 
purpose of flood irrigation of Winters' land.  

 
3.1.3. Little Washoe Lake Reservoir Capacity 

 
Storage Right #3 is the reservoir capacity, which was created by the placement of a concrete 
structure at the outlet of Little Washoe Lake in 1889. This structure backed water up not only in 
Little Washoe Lake but also into Big Washoe Lake. Although the concrete structure allows for 
the retention of water, the lake level of Big Washoe Lake cannot be increased beyond the 
elevation of the original wood structure. This construction was completed pursuant to an 
agreement under which the shareholders of the Washoe Lake Reservoir and Galena Ditch 
Company (hereinafter Washoe Lake Shareholders) agreed to construct a new concrete 
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impoundment below Little Washoe Lake and to construct an artificial canal to divert waters not 
otherwise diverted by senior irrigators from Galena Creek and Brown’s Creek to Washoe Lake.  
 
3.1.4. Washoe Lake Storage Agreement 

 
The provision for the existing dam construction and the rights to use the stored water in Washoe 
Lake was formalized in an agreement between Theodore Winters (hereinafter Winters) and the 
Washoe Lake Shareholders, dated May 18, 1889, and recorded in the Office of the Washoe 
County Recorder.  This storage agreement is recognized in the Final Decree for the Truckee 
River, adjudicated in the District Court of the United States in and for the District of Nevada in 
Equity, Docket No. A-3.  Refer to Claim No. 660 on page 75 of the Final Decree for the Truckee 
River.   

 
The ability to store additional water in Washoe Lake during the non-irrigation season was 
beneficial to both the Washoe Lake Shareholders and to Winters. Until the construction of the 
concrete dam based on the May 18, 1889 agreement, Winters’ original wooden dam only 
controlled the water level in Big Washoe Lake.  When the new structure was constructed, 
Winters was granted the right to control the new outlet structure on Little Washoe Lake for flood 
control purposes and to use the waters to flood irrigate not only the shoreline pastures around 
Big Washoe Lake but additional shoreline pastures below Big Washoe Lake, subject to the 
rights of the Washoe Lake Shareholders to take water from Little Washoe Lake prior to July 1 of 
any year and to release water from Big Washoe Lake after July 1 of any year.   

 
Washoe Lake Shareholders were also granted the right to construct a ditch system from Galena 
Creek into Browns Creek and the right but not the obligation to divert a combination of their 
Galena Creek and Browns Creek water rights to that portion of Washoe Lake downstream of the 
Winters’original wooden dam. Through storage of these waters during the non-irrigation season, 
additional water was available from Little Washoe Lake to supplement the waters of Steamboat 
Creek prior to July 1 and from Big Washoe Lake to supplement the waters of Steamboat Creek 
after July 1 of each year. Winters was also granted the right to use the ditch system to transport 
and irrigate on his lands to the extent the ditch was not in use for the transportation of Galena 
and Browns Creek water. 

 
The Washoe Lake Shareholders maintain and operate the ditch from Galena Creek and Browns 
Creek and the dam at the outlet of Washoe Lake.  Shares in the Washoe Lake Reservoir and 
Galena Creek Ditch Company are allocated to decreed irrigators.  Each share represents a 
percentage of the stored water.  This stored water can be utilized to supplement decreed water 
rights from Steamboat Creek.   

 
3.1.5. Storage Capacity of Washoe Lake 

 
The United States Geological Survey (USGS) in cooperation with the Nevada Division of Water 
Resources conducted a bathymetric reconnaissance survey of Big and Little Washoe Lakes and 
presented results in a 1972 report, Water Resources – Information Series Report No. 10. Using 
the USGS Rating No. 2 (which has been used for the combined Washoe Lakes since October 1, 
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1986) and storage versus elevation information prepared from the survey, the following amounts 
of operational storage are identified: 
 

        Elevation     Storage 
Lake Spillway Elevation    5028.9 feet  36,900 ac-ft  
(combined storage) 

 
Elevation at which Big Washoe  5025.0 feet  17,300 ac-ft 
is isolated from Little Washoe  
(combined storage) 

 
Little Washoe Lake at isolation  5025.0 feet       210 ac-ft 
elevation (separate storage) 

 
Elevation of Little Washoe Outlet            5022.8 feet         42 ac-ft 

 
Operational storage is available for release and regulation as follows: 

 
Storage between spillway elevation  19,600 ac-ft 
and elevation when lakes are 
separated 

 
Little Washoe storage between       168 ac-ft 
elevation when lakes are separated 
and outlet elevation 

 
TOTAL      19,768 ac-ft 

 
The lakes have been empty at times. 

 
Based upon the 1984 Open-File Report 84-465 prepared by the USGS and entitled “Hydrology 
of Washoe Valley, Washoe County, Nevada”, the normal annual precipitation on the lakes is 
about 11 inches and the normal annual evaporation from the lakes is about 55 inches. This 
leaves net evaporation after accounting for precipitation of about 44 inches, or 3.7 feet.  
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Open-File Report 84-465 includes a hydrologic budget for the year 1980 showing the following: 
 

Stream inflow     26,000 ac-ft 
Valley and Lake precipitation   22,900 ac-ft 
Importation       4,000 ac-ft 
TOTAL Inflow (rounded)   53,000 ac-ft 

 
Lake Evaporation    23,000 ac-ft 
Valley Evapotranspiration   27,300 ac-ft 
Domestic Consumption                   100 ac-ft 
Export                700 ac-ft 
Stream outflow (to Steamboat Creek)   2,300 ac-ft 
TOTAL Outflow (rounded)   53,000 ac-ft 

 
3.1.6. Current Washoe Lake Storage Operation 

 
Damonte Ranch, as a major shareholder of the Washoe Lake Reservoir and Galena Creek 
Ditch Company, currently operates and maintains the Galena Creek diversion, Browns Creek 
diversion and the Washoe Lake dam headgate.  Water diverted from Galena Creek and Browns 
Creek to Washoe Lake commences about October 15th and is cut off approximately April 15th of 
each year when Galena Creek and Browns Creek decreed irrigators begin diverting water for 
irrigation.   

 
After approximately April 15th, the headgate at the outlet of Washoe Lake is operated on an as-
requested basis without regard to the July 1 date in the May 18, 1889 agreement. Stored water 
is provided to each shareholder based on the released water flow from storage and the 
percentage of this flow their shares represent.  Each shareholder of record as of 1944 is listed 
along with their number of shares under Truckee River Decree Claim No. 660.  The U.S. Water 
Master maintains a water flow recorder below the Washoe Lake Dam in order to record natural 
flows and storage releases from Washoe Lake into Steamboat Creek.   

 
3.1.7. Ownership and Control of the Washoe Lake Storage and Releases 

 
A memorandum labeled as Reed's Opinion, prepared by Adams, Reed and Bowen, concludes 
that Theodore Winters (hereinafter Winters) or his successors have the right to regulate the 
headgates at the southern end of Washoe Lake at all times.  The successors to Winters have 
not maintained the wooden dam between upper or Big Washoe Lake and lower or Little Washoe 
Lake.  Based on the report prepared by Vasey-Scott Engineering Company, dated 1974, the 
Winters' Washoe Lake dam has deteriorated to a point that it can no longer be located.  

 
The U.S. District Court Water Master operates a water flow measuring gage downstream of the 
Little Washoe Lake dam headgates to record and monitor natural flow and releases.   
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Without a dam or levy structure between Big Washoe Lake and Little Washoe Lake it is 
impossible to only take the water from Little Washoe Lake prior to July 1.  Although it seems 
clear that the Winters successors would be required to allow the Washoe Lake Shareholders to 
take at least as much water prior to July 1 as the capacity of Little Washoe Lake without the 
1864 wooden dam, Washoe Lake Shareholders may now be entitled to take all the storage 
before July 1.  

 
3.1.8. Volume of Water from Galena Creek and Browns Creek that can be Diverted for 

Storage Purposes 
 

Under Truckee River Decree Claim No. 660a on page 75, the following language describes the 
limit of water decreed for storage in Little Washoe Lake.   

 
"Thereupon, by and through this ditch, the Washoe Lake Reservoir and Galena Creek Ditch 
Company appropriated and conveyed to the reservoir 114 cubic feet per second of the surplus 
and unappropriated water of Galena Creek and a like amount of the unused and unappropriated 
water of Brown's Creek and is allowed and is entitled, and since and including the year 1889.” 

  
4. CREEKS TRIBUTARY TO THE SOUTH TRUCKEE MEADOWS  

 
The following creeks have decreed water rights and flow into Steamboat Creek downstream of 
Little Washoe Lake.   

 
Browns Creek 
Evans Creek 
Galena Creek 
Thomas Creek 
Whites Creek (aka Browns Creek and Howards Creek) 

 
Each of these creeks provides water to decreed water right owners prior to their confluence with 
Steamboat Creek.  Thomas Creek and Evans Creek are also noted as supplemental sources of 
water for numerous direct decreed water rights from the Truckee River.   

 
The following is a summary of decreed acres and acre footage for each creek. Browns Creek 
totals represent only those decreed acres irrigated below the outlet of Little Washoe Lake.  Not 
all of the decreed acres listed below are currently irrigated.  Portions of these decreed water 
righted acres have been residentially, commercially and industrially developed. 

 
 Browns Creek  5.15 acres  20.60 acre feet 
 Galena Creek  665.30 acres  3,000 acre feet 
 Whites Creek  1,035.10 acres 4,142 acre feet 
 Thomas Creek  423.50 acres  1,645 acre feet 
 Evans Creek   334.80 acres  1,340 acre feet 
 Steamboat Creek  3,634.80 acres 15,300 acre feet 
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The listed decreed tributary creek rights do not include the many supplemental water rights 
adjudicated in the Orr Ditch Decree.  For instance several of the Truckee River decreed rights 
served by the Steamboat Canal, Last Chance Ditch, Lake Ditch and Cochran Ditch provide for 
the use of Thomas Creek water supplemental water supply at times when the primary water 
right would have been deficient.  A report completed for the Washoe County Regional Water 
Planning Commission by Mr. Roderick L. Hall of Sierra Hydrotech, dated January 17, 1999, 
provides an overview of the decreed tributary water rights in the South Truckee Meadows. 

 
In addition to the irrigation of decreed water righted lands, the following creeks have allocations 
of water for storage purposes.  Diversion rates from these creeks are allowed during the 
irrigation season and/or non-irrigation season to fill and refill storage facilities.  This stored water 
is allocated as a supplemental source of water for the irrigation of lands allocated direct water 
diversions from creeks and the Truckee River.   

 
Browns Creek Little Washoe Lake  114 cfs (Claim 660a) 
Galena Creek Little Washoe Lake  114 cfs (Claim 660a) 
Thomas Creek Alexander Lake  25 cfs (Claim 713) 
Evans Creek  Wheeler Reservoir  35 2/5 cfs (Claim723) 
 

A report completed by Mr. Michael C. Widmer, dated June 31, 2000 and entitled ”Statistical 
Generation and Analysis of Streamflow Data for Galena, Whites, Thomas and Hunter Creeks, 
Truckee Meadows, Washoe County, Nevada” provides an excellent statistical analysis of the 
streamflow records for Galena, Whites, Thomas and Hunter Creeks that begins to fill in the 
extensive missing data for those streams.  This report generates relatively long-term synthetic 
records for the purpose of estimating an average monthly flow.  The record generated in Mr. 
Widmer’s report will be relied upon to build the additional work necessary to ensure the dry year 
record is sufficiently accurate for use in developing a reliable water supply. 
 
4.1. Creek Water Rights Owned and/or Controlled by County for Water Supply 

Purposes 
 

Vahid Behmaram, Water Right Technician for Washoe County, maintains an inventory of the 
water right ownership under decreed water rights for Steamboat Creek, Galena Creek, Whites 
Creek and Thomas Creek.  The following is a summary of the above creek water rights owned 
or controlled by Washoe County. 

 
 Galena Creek        36.96 acre feet 
 Whites Creek   1,476.74 acre feet 
 Thomas Creek      224.26 acre feet 
 Steamboat Creek      239.91 acre feet 
 

Washoe County has acquired portions of the decreed water rights in Steamboat Creek, Thomas 
Creek and Whites Creek due to the development of the Double Diamond Ranch and the 
Damonte Ranch.  Continued development of these two ranches will see additional decreed 
water rights dedicated to the County from Steamboat, Thomas and Whites Creeks.   
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The above rights do not include the many supplemental water rights adjudicated in the Orr Ditch 
Decree.  For instance many of the Truckee River decreed rights served by the Steamboat 
Canal, Last Chance Ditch, Lake Ditch and Cochran Ditch provide for the use of Thomas Creek 
as a source of supplemental water. This water may be available at times when the primary 
water right would have been deficient. 

 
4.2. Volume of Water Dedicated to Satisfy the Return Flow Component in the South 

Truckee Meadows 
 

Based on Sierra Pacific Power Company (SPPCo) retail water service to the STM for the 
Double Diamond Ranch and Southwest Vista Developments, 287.05 acre feet of decreed 
Truckee River water rights have been set aside to satisfy the return flow requirements of homes 
and commercial connected to the STMWRF.  This 287.05 acre-feet has been dedicated to 
Washoe County.  The County's Department of Water Resources maintains this inventory of 
return flow water rights.   

 
4.3. Groundwater Rights Owned by Washoe County or Dedicated in the STMGID 

Service Area in STM and Pleasant Valley 
 

Based on a summary prepared by Vahid Behmaram of Washoe County Department of Water 
Resources, the following groundwater rights have been dedicated to provide service in the STM. 

 
STMGID Original Block    2187 AF 
STMGID Dedications   2381 AF 
Thomas Creek Development    289 AF 
ArrowCreek Development   1048 AF 
Double Diamond Development    555 AF 
Mount Rose Development   2000 AF 
St. James’s Development     700 AF 
Sunrise Development                         100 AF 
   Total   9259 AF 

 
The wholesale agreement between Sierra Pacific Power Company (SPPCo) and the County 
notes that 204.34 acre-feet of groundwater has been dedicated to SPPCo for development 
within the Double Diamond Ranch.  This groundwater may be coming from a SPPCo production 
well in STM or delivered to STM by the SPPCo pipeline from wells throughout the entire 
Truckee Meadows.  

 
5. ALEXANDER LAKE 

 
5.1. Storage Capacity of Alexander Lake 

 
According to the owner’s representative, the storage capacity of Alexander Lake has never been 
determined.  
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5.2. Storage Water Right for Alexander Lake 
 

Under Truckee River Decree Claim No. 713, the following language describes the Thomas 
Creek water allowed for storage in Alexander Lake.  

 
"Under a filing and priority of October 14, 1889, the defendant Ramelli is allowed from the 
waters of Thomas Creek and the south branch thereof and from waste waters, a flow not 
exceeding 1,000 inches to the extent necessary to fill and keep filled the Chandler 
Reservoir, which is also known as Alexander lake ….  and to use the water stored in this 
reservoir for irrigating his above described 323.2 acres."   

 
A flow of 1,000 inches is equal to 25 cubic feet per second.  This allows the Bella Vista Ranch 
owner Mr. Paul Butler, the ability to fill the reservoir during the winter, spill for irrigation, fill again 
repeatedly during the irrigation season and/or carry over until the next season. 

 
6. DIRECT DIVERSION SURFACE WATER RIGHTS IN THE SOUTH TRUCKEE 

MEADOWS 
 

The South Truckee Meadows contains numerous decreed water righted acres historically 
irrigated by Truckee River direct diversions.  Water resources for South Truckee Meadows could 
be supplemented by Truckee River water rights whether or not those rights were originally 
decreed as appurtenant to lands in the South Truckee Meadows either through diversions into 
available capacity of ditches which serve the South Truckee Meadows or through diversions at 
Sierra Pacific water treatment and distribution facilities which deliver water to the area.  Such 
surface water rights would need to be changed through the State Engineer change process in 
the same manner as our M&I water rights have been changed in the past. 

 
The ability to transfer Truckee River decreed water rights to M&I use enables a variety of 
conjunctive use options to satisfy South Truckee Meadows water demand. 

 
7. SPPCo WHOLESALE WATER TO STM 

 
7.1. SPPCo Wholesale Agreement to Serve STM 

 
On July 9th of 1996 in accordance with NRS 540A.300 Sierra Pacific Power Company and 
Washoe County entered into a memorandum of agreement under which Sierra Pacific Power 
and Washoe County agreed to respective retail service areas in Washoe County. The South 
Truckee Meadows became the area in which Washoe County would provide retail service and 
pursuant to NRS 540A.310, Sierra Pacific became the wholesale provider for the area. The 
current wholesale agreement provides that SPPCo will deliver to STM a maximum of 5,400 
gallons per minute (GPM), not to exceed 7.7 million gallons per day (GPD).  There are three 
wholesale meters in STM to account for the total 5,400 GPM / 7.7 MGD maximum delivery. 
Based on the current wholesale agreements, SPPCo could wholesale a maximum of 7.7 MGD 
times 365 days totaling 8,600 +/- acre feet annually to STM.  The 5,400 GPM flow is split up in 
the following manner.   
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The existing County residents and the existing/future commercial customers may receive up to a 
maximum of 2,400 GPM.  

 
The Tri Partners project may receive up to a maximum of 3,000 GPM.   

 
7.2. SPPCo's Current Retail Customers in STM 

 
Sierra Pacific Power Company (SPPCo) is serving a portion of the Double Diamond Ranch 
subdivision.  An inventory under Exhibit D of the SPPCo Water Wholesale Agreement shows 
446.87 acre feet of dedicated surface water and 204.34 acre feet of dedicated groundwater for a 
total of 651.21 acre feet to serve existing development with the Double Diamond Ranch 
subdivision.  It has been proposed that this retail service will transfer to the County in the future. 

 
 

TIMING OF WATER USE AND WATER RIGHTS ISSUES 
 

As agricultural water rights are converted to municipal use, the timing of the diversion schedule 
will also change. It is assumed that the normal practice of the State Engineer in allowing the 
water rights to be changed to a 12-month diversion schedule will continue.  

 
7.3. Utilizing Storage Rights and Irrigation Rights for Groundwater Recharge 

 
A water storage right or the consumptive use fraction of an irrigation water right may be utilized 
for the purpose of artificial recharge of the groundwater.  Timing changes may affect the 
availability of other water rights.  For instance if the senior Galena Creek irrigation water rights 
were utilized over a 12-month diversion season, the right to water not otherwise diverted under 
the senior irrigation rights may change from mainly wintertime use to some use during the 
irrigation season.  Groundwater recharge in combination with other options provides unique 
opportunities to work with the timing of existing resources. 

  
7.4. Special Water Master to Regulate Priorities of Creek Water Rights 

 
The U.S. District Court Federal Water Master and his agents regulate the diversions of water 
from the Truckee River and tributary creeks according to the Final Decree.  Due to financial 
realities, the Federal Water Master does not regulate each diversion from the creeks in STM.  If 
there is a dispute or complaint over diversions, the Federal Water Master will investigate and 
administer diversions from the creek.  Funding for a Special Water Master to regulate each 
diversion from the creeks has been discussed from time to time and may provide more flexible 
ways to deliver creek rights while still protecting senior priority water right owners. Monitoring to 
ensure that the correct flow and volume of water are being diverted will be important particularly 
if the point of diversion is proposed to be moved. 

 
7.5. Historic Consumptive Use Determinations  

 
Changes to Tributary Creek water rights raise different issues than changes to Truckee River 
Direct Diversion water rights because, unlike Truckee River direct diversion rights, tributary 
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water right priorities are often used to distribute that water.  When a water right is changed in a 
system dependent on water right priority, the historic consumptive use will often become the 
basis for the changed right. Information with respect to the historic use on these tributaries is 
scattered. Additional work will need to be done in Phase 2 to determine the historic consumptive 
use pattern for the various tributaries and use that work as the basis for our assumptions.  This 
work is necessary to be able to determine whether it is likely to be better to divert the full face 
value of the water right and provide for make up return flow rights or whether to only divert the 
historic consumptive use of the right, in which case make up water would be unnecessary. 

 
7.6. TMWRF Water Quality Issues  

 
Recently certain of the water rights from the Tributary Creeks may not have been exercised to 
the fullest extent allowed under the right and because of this, certain water may have flowed to 
the Truckee River which historically did not.  That flow may have been beneficial to the water 
quality at the TMWRF facility from a dilution standpoint, or it may have been detrimental to water 
quality if the flow carried non-point source pollution.  In the future as these water rights are 
either exercised for water supply purposes or otherwise put to beneficial use, that water will be 
unavailable to the Truckee River for the benefit of water quality. Carollo Engineering will need to 
provide the assumptions under which we test each of the alternative scenarios to determine the 
impact on TMWRF water quality. 

 
7.7. Impacts to Truckee River Water Rights 

 
Historically and as a practical matter it has been unnecessary for South Truckee Meadows 
tributary water right owners to take into account water right priorities below the confluence of 
Steamboat Creek and the Truckee River because any higher priority downstream water rights 
have been served with effluent from the TMWRF facility during a drought. This practical reality 
however does not take into account the potential impact of the allocation of diverted flow in 
Article VII of the Truckee River Operating Agreement (TROA), particularly at times when, in the 
future, the Tribe may attempt to utilize all of their Orr Ditch Decree irrigation rights.  While Article 
VII of the TROA does not include the Tributary water rights in the calculation of diverted flow, 
their presence or absence may impact the amount of water, which is available for diversion at 
Derby Dam and trigger consequences under that provision. Those consequences would require 
certain signatories to the TROA called “Parties of the Fifth Part” or their successors to forego 
diversion of their water rights.  We do, therefore intend to test any scenario to see if, under 
TROA full use water conditions, there would be any violation of the Truckee River 69/31 
provision. 

 
8. CONCLUSION 
 
Water right information necessary to conduct the analysis of alternatives and yield studies is 
generally available.  Areas that will require additional analysis depending upon the selection of 
alternatives and to supplement the available information include Washoe Lake ownership 
research, historic use patterns and consumptive use, development of additional drought-
sensitive synthetic data, assumptions for water quality impacts to TROA and the monitoring 
analysis.  
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1. INTRODUCTION  
 
Disruption of basic ecosystem processes, such as the natural flow regimen, usually results in a 
degraded ecosystem.  In the arid west, where riparian systems provide support for as much as 80% 
of the area’s biodiversity, these riverine systems make the foundation of the ecosystem.  
Consequently, degradation of these systems has a profound environmental impact.  In light of this 
fact, resource managers have focused on preservation of instream flow so as to continue hydrologic 
support for the riverine ecosystem. 
 
Organisms living in and along natural systems are generally adapted to natural variable flow 
regimens.  Seasonal variation in weather, such as timing, frequency, magnitude, and duration of 
precipitation and snow melt, results in variability of flow patterns within the river across seasons.  In 
addition, in most temperate systems, a great amount of natural variation in weather exists across 
years. 
 
Organisms inhabiting temperate riparian systems are presumably adapted to variable flow 
regimens.  In fact, important ecosystem processes, such as the recruitment of riparian vegetation, 
may even depend on variability in flows.  The dependence of different life forms on dynamic flows 
makes formulating and implementing a single instream flow volume or flow regime unfeasible for 
successful maintenance of a riverine ecosystem.  Rather, to sustain and perpetuate aquatic and 
riparian ecosystems, the managed instream flow regime would ideally mimic the dynamics of the 
natural flow regime.  However, current demands and competition for water resources strictly limit 
water availability for instream flows and put restrictions on the extent to which natural flows can be 
imitated.  Therefore, the challenge in implementing instream flow lies in balancing between human 
demands and environmental needs, and managing water for both purposes as economically as 
possible. 
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1.1. Determine Variable Flow Regimens 
 
The first step in determining instream flow needs is to quantitatively characterize the natural flow 
pattern within years and across years.  Currently, no single method or model exists that completely 
evaluates the full range of flow variability and environmental needs. Hence, it is necessary to rely on 
several methods to evaluate the ecosystem needs for variable flows.   However, considering 
riverine ecosystem complexity and the current knowledge state, a complete understanding of the 
natural variable flow regimens interaction with the environment is not possible. 
 
To compensate for the lack of complete geomorphic and ecosystem knowledge, two comprehensive 
approaches are used: First, based on the assumption that organisms are generally adapted to 
variable natural flow regimens and flows that generally mimic natural patterns will continue to 
perpetuate the ecosystem, we analyze the natural hydrologic regimes of the subject drainage basin 
and stream channel.  Our hydrologic analysis is based on five fundamental characteristics of flow 
regimes as defined by Richter et al. (1996): 1. Magnitude, 2. Timing, 3. Frequency,  4. Duration, and 
5. Rate of change. These five characteristics are then used to help formulate variable instream flow 
recommendations.  Second, for four different annual water supply scenarios (i.e., high, medium, low 
and drought), we develop recommended values for four different annual flow regime components 
(i.e., flood flows or high flows, geomorphically effective flows, declining flows, and base flows) 
(Figure 6-1). Each of these components may not be applicable to every annual water supply 
scenario. For example, flood flows would not occur during drought years (however there could be a 
period of high flow). 
 
Integrating the flow regime characteristics with the annual water supply scenario and flow regime 
components gives resource managers flow quantities and flow patterns that could economically 
mimic the natural flow pattern and meet the riverine system’s basic geomorphic and ecologic needs 
(Table 6-1). 



Figure 6 - 1 
Flow Regime Components 
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Table 6 - 1 
Recommended Methods for Determination of Environmental Flows 

 for South Truckee Meadows 
 

 
Methods and Concepts Proposed for Development of 

Environmental Instream Flows 
 

Method Used to Determine Hydrologic 
Characteristics 

 
Flow 
Regime 

 
Magnitude 

 
Timing, 
Frequency, 
Duration 

 
Rate of 
Change 

 
Comments 

 
Flood Flows 
and High Flows 

 
Log Pearson 
Type III Analysis 
of Gage Record 

 
Statistical 
Analysis of 
Gaged Flows 

 
Review of 
Snow Melt 
Flow Decline 
From Gaged 
Streams 

 
Flood flows are analyzed 
from gaged streams. If no 
flow record exists, a 
surrogate stream can be 
proportionally scaled. 

 
Vegetation 
Recruitment 
Flows 

 
HEC-RAS 
Modeling 

 
Seed Dispersal 
Analysis for 
Cottonwoods, 
Willows, and 
Other Riparian 
Vegetation 

 
Review of 
Values 
Reported in 
the Literature 

 
Calibrated HEC-RAS 
modeling is used to 
develop stage discharge 
curves, which in turn are 
used to determine the 
preferred rate of discharge 
decline. 

 
Vegetation 
Maintenance 
Flows 

 
Piezometer 
Readings in the 
Riparian Zone 

 
Growing Season 

 
Review of 
Snow Melt 
Flow Decline 
From Gaged 
Streams 

 
River stage and riparian 
groundwater levels are 
closely related. 
Piezometer 
measurements can be 
compared to literature 
values. 

 
Geomorphically 
Effective Flows 
(Channel 
Maintenance 
Flows) 

 
Theory of 
Effective 
Discharge 

 
Statistical 
Analysis of 
Gaged Flows 

 
Review of 
Snow Melt 
Flow Decline 
From Gaged 
Streams 

 
Wolman and Miller’s 
(1960) theory of effective 
discharge. Andrews and 
Nankervis’ (1995) method 
for design of channel 
maintenance flows. 

 
Base Flows 

 
PHABSIM, 
Montana 
Method, Non- 
Dimensional 
Flow Duration 
Curves 
 

 
Statistical 
Analysis of 
Gaged Flows 

 
Review of 
Snow Melt 
Flow Decline 
From Gaged 
Streams 

 
Statistical analysis of flow 
record, regional non-
dimensional flow duration 
curves, PHABSIM or other 
field or office method 
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2. REVIEW OF THE TENNANT INSTREAM FLOW REGIMENS - AND SUGGESTIONS 

FOR IMPLEMENTATION IN THE RENO AREA 
 
There are several methods used to determine instream flows for aquatic organisms in natural 
stream channels.  The Tennant Method, also referred to as the “Montana Method”, is one of the 
most widely cited of these methods.  The Montana Method was developed by Donald Tennant of 
the U.S. Fish and Wildlife Service, who conducted detailed field studies on 11 streams in Montana, 
Wyoming and Nebraska.  During these studies, field biologists analyzed 38 different flows at 58 
cross-sections on 196 stream-miles. Subsequent to development, the method has been tested in 21 
states over a 17 year period. 
 
The Montana Method is a brief, simple office method that can be rapidly applied to any stream 
where basic flow data is available.  The method is based on percentages of the average annual 
flow.  To apply this method, one must simply determine the average annual flow (average 
discharge) and then calculate a percentage of this value. Recommended instream flows for fish, 
wildlife, and recreation range between 20% to 60% of the average discharge.  Flows that are 10% 
or less than the average discharge are considered to support only fair to severely degraded 
conditions. 

 
Table 6 - 2 

 Instream Flow Regimens for Fish, Wildlife, Recreation and Related Environmental 
Resources as Recommended by the Montana Method 

 
Description of Flows Recommended Base Flow Regimes 

(Percent of Average Discharge) 
Oct. - Mar.       Apr. - Sept. 

 
Flushing or Maximum 

 
200% 

 
200% 

 
Optimum Range 

 
60% - 100% 

 
60% - 100% 

 
Outstanding 

 
40% 

 
60% 

 
Excellent 

 
30% 

 
50% 

 
Good 

 
20% 

 
40% 

 
Fair or Degrading 

 
10% 

 
10% 

 
Poor or Minimum 

 
10% 

 
10% 

 
Severe Degradation 

 
10% - 0% 

 
10% - 0% 
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2.1. Application to Truckee River Basin Streams 
 
Direct application of the Montana method to Truckee River basin streams is appropriate only if the 
streams under consideration are morphologically similar to those used in development of the 
method.  Because Tennant does not describe the morphology of his study streams, it is uncertain 
whether streams in the Truckee Meadows are geomorphically similar.  Also, significant differences 
in climate between the geographic region used for Tennant’s study and the Truckee Basin are likely. 
 To apply the Montana Method in the Truckee Basin, users should first make field observations at 
various base flow levels (Gordan et al, 1992) and should compare stream gage records of streams 
that have no flow modification to determine the validity of the model (Wesche and Rechare, 1980; 
Prewitt and Carlson, 1997) and make appropriate model adjustments if necessary. 
 
We propose to make field observations of various base flow levels in all South Truckee Meadow 
streams and to develop non-dimensional flow duration curves for these same streams and other 
similar streams.  After completion of the field work, data analysis, and comparison of Montana 
Method’s recommended flows with the results of our analyses, we will determine if the model is 
valid for this region and, if necessary, make recommendations for model adjustments.  
 
3. EXAMPLE OF TECHNIQUES USED IN PHASE I STUDY REACH 
 
In order to establish a protocol for assessing the potential impact of urban storm runoff on the 
stream channels of the South Truckee Meadows area, an example reach was selected on Thomas 
Creek approximately 12,750 ft. downstream from Timberline road.  Several different techniques 
were incorporated to provide insight into the physical and biological processes occurring in the 
stream and its surrounding floodplain area.  The methods used and some preliminary results of 
these analyses are outlined below. 
 
3.1. Brief Study Reach Description 
 
The study reach is located on Thomas Creek approximately 12,750 ft. downstream from the alluvial 
fan apex at Timberline road (Figure 6-2).  The reach was selected as representative of the incised 
geomorphic reach below the fan apex.  This section of Thomas Creek is deeply incised as a result 
of local down-drop faulting at the downstream margin.  The fault configuration has caused a 
lowering of the local base level, which lead to headcut incision of the channel through this 
geomorphic reach.  The channel form is step-pool, with a steep overall channel slope. 



Figure 6 - 2 
Thomas Creek Study Reach 
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Riparian vegetation is abundant, but limited to the narrow entrenched floodplain.  The riparian 
vegetation has a diversity of trees, shrubs, and grasses that in most areas form three structural 
canopy layers.  Under the current conditions, the riparian zone appears to recruit new plants and 
the existing plants are healthy.  
 
3.2. Methods 
 
3.2.1. Hydrology 
 
Limited gage data exist for the Thomas Creek drainage basin, however, a gage was in operation for 
14 years near the alluvial fan apex, which is roughly 2.2 miles upstream from the study area.  The 
usefulness of these data is somewhat limited, because they do not include inputs from a large 
proportion of the fan.  However, these records do offer some insight into the overall characteristics 
of the basin’s runoff, and they are included in this report.  Basic analyses of flow duration (computed 
using standard methods) and flood magnitude and frequency (using Log-Pearson Type III methods) 
are included in this report. Additionally, the basic flow duration curve for the Thomas Creek gage 
was nondimensionalized by dividing the discharge by the mean annual discharge.  This method 
allows for comparison of flow duration curves from large and small streams in the study area. 
 
No gage data exist for the Thomas Creek near the study reach.  Therefore, this report incorporates 
data that were formulated using synthetic methods, to assess the flood magnitude and frequency 
relationships for the study reach.  The synthetic flow data presented were generated by 
ECO:LOGIC and by Ron Kilmartin. 
 
3.2.2. Channel Geometry 
 
Channel geometry plays an obvious and important role when assessing instream flow needs.  To 
obtain detailed information on channel geometry in the study reach, cross-sectional and longitudinal 
surveys of the channel were completed on February 12, 2000.  Discharge in Thomas Creek was 
measured at 4.7 cubic feet per second (CFS) on the day of the survey.  The survey included 12 
cross sections of the channel and three transects across the entire incised valley width.  The 
bankfull floodplain elevation of the channel was identified in the field.  The survey data also were 
used to calibrate a hydraulic model (HEC-RAS 2.2). 
 
3.2.3. Channel Slope 
 
Slope is a critically important channel descriptor that plays a role in both hydraulic computations and 
in sediment transport analyses.  Channel slope in the study reach was determined by plotting a 
best-fit line through the water surface elevation points collected during the survey.   
 
3.2.4. Particle Size Distribution 
 
The particle size distribution of the material found on the bed of a channel is yet another critically 
important characteristic that plays a role in determining instream flow requirements.  Streams 
flowing through fluvially-deposited sediments typically have mobile beds that change shape over 
time in response to the forces imposed upon them by interaction between the flowing water and the 



sediment load entering the system.  In order to assess the frequency with which these bed 
sediments are transported, it is necessary to know something about the size and gradation of those 
sediments.  The Wolman pebble count method was used in the study reach to determine the 
particle size distribution of the channel bed material.  The Wolman method uses a random sampling 
scheme to describe both the size and gradation of the bed material found within the channel. 
 
3.2.5. Hydraulic Modeling  
 
The cross sections generated by the survey were used for input to a step-backwater hydraulic 
model, to assess a suite of hydraulic characteristics related to the discharge in the channel, 
including: width, depth, velocity, hydraulic radius, and bed shear stress.  The model was also used 
to compute the discharge required to inundate the bankfull floodplain elevations identified in the field 
(bankfull discharge). 
 
3.2.6. Incipient Motion  
 
It is possible to calculate the depth of flow required to initiate motion of a given size particle when 
the channel slope is known.  The method used for calculation of the flow depth needed to move 
particles on the bed is from Shields (1936) and is as follows: 
 
 
 
           (Equation 1)  
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where 
 
Tau*  = the dimensionless shear stress developed by Shields (values of Tau* near 0.06 are 

considered to be very mobile on the bed, values near 0.03 are considered to be 
nearly immobile) 

g = the acceleration of gravity 
� w  = the density of water  
�s  = the density of sediment particles 
D p = the particle diameter 
D = the flow depth 
S = the local slope 
 

Equation 1 can be rearranged to solve for the depth required to move a given size particle assuming 
that initiation of motion occurs when Tau* is equal to 0.03 (a reasonable assumption).  The equation 
is dimensionless so the solution for depth has the same units as those used for the particle diameter 
(Dp).  
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4. RESULTS 
 

4.1. Hydrology 
 
ECO:LOGIC and Ron Kilmartin provided flood frequency and magnitude analyses for the study 
reach.  Their flood frequency estimates for a variety of scenarios are summarized in Table 6-3.  
These flood frequency analyses are based on a scaled surrogate approach, in which the flood 
record from Galena Creek was proportionally scaled, using drainage area, to represent the flood 
frequency of Thomas Creek at Timberline Road.  Regression techniques were used to estimate the 
runoff from the alluvial fan and these runoff estimates were added to the estimates at Timberline 
Road.  Discussion of these data and the techniques used to develop them are summarized in Ron 
Kilmartin’s report to ECO:LOGIC.  The influence of the detention ponds can be seen in that section 
of Table 6-3.  With detention ponds, the estimated inputs to the stream are much lower than those 
computed without detention storage. 

 
Measured streamflow data are available for Thomas Creek for a period of only 14 years.  Despite 
the short length of the record, it is useful to analyze these data, since they provide the only actual 
measured streamflow for the basin.  The gage operated from May 1982 to January 1997.  This 
period includes both extremely wet periods and periods of extreme drought.  The mean annual 
discharge for the period of record was 4.5 CFS.  The maximum daily mean discharge for the period 
of record was 53 CFS on May 30, 1983 (the 117 CFS flow previously listed in the record was in 
error – personal communication, Mike Widmer, Washoe County).  The minimum daily mean 
discharge of 0.5 CFS occurred many times during the period of record.   

 
The peak discharge record for the gage on Thomas Creek (Table 6-4) provides flood estimates that 
differ greatly from those derived using the scaled surrogate techniques incorporated in Ron 
Kilmartin’s analyses.  A Log-Pearson Type III flood frequency analysis was completed for the 
annual flood series from the Thomas Creek gage. Table 6-5 provides a comparison between the 
Log-Pearson analysis and the scaled surrogate flood frequency estimates.  Note that the 2-year 
flood estimate of 65 CFS at the alluvial fan apex (calculated using scaled surrogate techniques) was 
exceeded only one time in the 16-year flood record.  The 5-year flood estimate of 215 CFS 
(calculated using scaled surrogate techniques) is more than 2.9 times greater than the largest 
recorded flood.  It seems likely that the scaled surrogate method for computing flood frequencies 
may be overestimating the discharge of the frequent flood events, since the 2-year and 5-year flood 
events should have occurred several times during the 16-year flood peak record.  It is important to 
note, however, that extremely large floods have been recorded historically on other streams in the 
South Truckee Meadows area.  Given that these large floods do occur locally, the Log-Pearson 
estimates for the infrequent flood events appear to be much too low.  This under estimation of large 
floods is common when a relatively short period of record is used for Log-Pearson analyses, as is 
the case for Thomas Creek.  It seems likely that the scaled surrogate method is more accurate for 
the large flood events, and the Log-Pearson method is better for frequent events. 



Table 6 - 3 
Study Reach  Flood Frequency Analysis
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Table 6 - 4 
Thomas Creek Peak Discharge Record 
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A flow duration curve for the measured streamflow in Thomas Creek near the alluvial fan apex is 
presented in Figure 6-3.  The curve has a shape somewhat typical of other snowmelt-dominated 
streams in the western United States.  The discharge of flow duration curves is often 
nondimensionalized to allow comparison of several streams of differing size on the same plot.  The 
flow duration curve for Thomas Creek was nondimensionalized by dividing the discharge by the 
mean annual discharge.  For comparison purposes, this technique was also applied to three other 
streams in the area, Galena Creek near Steamboat (USGS station number 10348900), Dog Creek 
at Verdi (USGS station number 10437310), and Clear Creek near Carson City (USGS station 
number 10310500).  These gage records were selected for illustration of the technique only, and 
are not intended to represent any particular channel condition.  The dimensionless flow duration 
curves are plotted in Figure 6-4.  It is important to note that the discharge data presented in Figure 
6-4 are essentially multiples of mean annual discharge.  In other words, a value of one on the figure 
is equal to the mean annual discharge, and a value of 10 is equal to 10 times the mean annual 
discharge.  Note that the largest daily mean discharges for the period of record for Thomas Creek 
are approximately 12 times the mean annual discharge, whereas, Dog Creek at Verdi has 
experienced daily mean flows as much as 90 times the mean annual discharge.  Also note that 
Thomas Creek has a proportionally higher baseflow than the other streams.  
 
4.2. Channel Geometry  
 
The channel survey points are shown in plan view in Figure 6-5.  Coordinates shown are relative to 
an arbitrary coordinate system, but are tied to locally selected benchmarks.  The locations of the 
twelve detailed cross-sections used in the hydraulic model are illustrated, as are the locations of 
three cross-valley sections. A plot of selected channel cross sections from both riffles and pools is 
shown in Figure 6-6.  The channel has a typical step-pool configuration, common in steep drainages 
the channel bed material is comprised of large boulders. 
 
4.3. Channel Slope  
 
Surveyed water surface elevations from the twelve channel cross sections were used to compute 
the overall channel slope within the study reach.  These elevations are plotted against downstream 
distance in Figure 6-7, with a linear regression line that was best fit to the data.  The measured 
channel slope in the study area was 5.2%, and that value was subsequently used for incipient 
motion analyses. 
 
4.4. Particle Size Distribution  
 
Particle size distributions for the study reach are shown in Figure 6-8.  The plot shows separate 
distributions for measurements made in pools and riffles.  The plot also shows the combined size 
distribution, which includes all particles measured.   It is clear from the plot that the bed material 
found in riffles (D50 @ 88 mm) is considerably coarser than the bed material found in the pools 
(D50  10 mm). 
 
4.5. Hydraulic Modeling 
 
Hydraulic modeling was incorporated into this analysis in order to calculate a variety of hydraulic 
characteristics that vary with discharge.  Cross sections from the channel survey were used as input 
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for the model.  The cross section locations were selected carefully to ensure that they accurately 
represent the channel form.  Because there is no active gage on Thomas Creek, a discharge 
measurement was made using standard methods to determine the flow (4.7 CFS) on the day of the 
channel survey.  The surveyed water surface elevations were used to calibrate the HEC model.  
Model calibration is accomplished by adjusting the roughness parameter (K) until the computed 
water surface elevations match the observed water surface elevations.  The roughness parameter 
represents the overall frictional resistance provided by the channel to the flowing water.  It is 
important to note that the frictional resistance to flow varies with discharge, and it is usually 
inappropriate to use a single roughness value for a wide range of discharge.  The roughness 
parameter “K” was used in all model runs, because the K roughness routine in HEC-RAS includes 
an empirically-determined method for logarithmically varying roughness with discharge. 
 
The discharge required to overtop the observed bankfull floodplain, often called the bankfull 
discharge, was computed using the hydraulic model.  It was determined that a discharge of 25 CFS 
produced good agreement between the surveyed bankfull elevations and the modeled water-
surface elevations at the cross sections.  The recurrence interval associated with this bankfull 
discharge (25 CFS) is between 2 and 5 years (based on the gage record), but is less than half the 
2-year flood using scaled surrogate methods. 
 
A longitudinal profile that includes both observed water surface elevations (at 4.7 CFS) and 
modeled water-surface elevations, at three discharges, is shown in Figure 6-9.  Note the step-pool 
character of the channel, which is particularly well expressed at low discharges.  Also note that the 
water-surface slope through the pools varies greatly with discharge.  At low flow, the pools have 
very shallow slopes.  These shallow slopes produce very little turbulence in the flowing water.  
Thus, fine particles fall to the bed and accumulate in the pools.  At higher discharges, however, the 
water-surface slopes through the pools tend to increase dramatically and these finer particles are 
swept away. 
 
HEC-RAS model runs were used to provide separate mean depth versus discharge relations for 
both riffles and pools in the study reach.  The individual relations from all surveyed cross sections 
were combined into two reach-averaged relations (Figure 6-10), which were used to provide depth 
inputs for incipient motion analyses. 
 
4.6. Incipient Motion 
 
The overall morphology of step-pool streams is often dominated by the largest particles found on 
the streambed.  These large particles tend to provide local grade control for sections of the channel. 
 Finer particles are often found on the upstream side of large particles, and scour pools on the 
downstream side.  Incipient motion analyses typically examine the shear stress needed to move the 
median particle diameter (D50) and relate that critical shear stress to a discharge and a recurrence 
interval.  This technique provides an estimate of the frequency with which bed material is mobilized 
in a given system.  For step-pool morphology however, it is perhaps more appropriate to work with 
particles larger than the D50, since they control much of the channel morphology.  For the present 
analysis, the D84 (the particle size that has a diameter larger than 84% of the particles found on the 
streambed) from the riffles was selected, in order to more accurately assess the frequency with 
which the basic channel configuration of Thomas Creek is adjusted. 
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An incipient motion analysis was completed for the study reach on Thomas Creek using data from 
several sources, including: channel surveys, hydraulic models, and Wolman pebble counts.  The 
method of Shields (outlined earlier – see Equation 1) was used, but the equation was rearranged to 
solve for the depth of flow required to initiate motion of the D84.  The following inputs were used: 
 

 Slope (S) = .052 (from channel surveys) 
 
 Dp (D84)  = 255.9 mm (from Wolman Pebble counts in  

riffles only)   
 Tau*   = .03 (beginnings of motion) 
 

Using the above inputs, the depth of flow required to initiate motion of the D84 is calculated to be 
243.6 mm or approximately 0.8 ft.  By applying the depth versus discharge relation from Figure 6-10 
(Riffle Discharge = 72.329*Depth 2.2306), the discharge required to initiate motion of the larger 
particles on the streambed is calculated to be 43.9 CFS.  This discharge corresponds with two very 
different recurrence intervals, depending on whether one uses the Thomas Creek gage data or the 
scaled surrogate estimates of flood frequency.  Based on the Thomas Creek gage record, a peak 
flow of 43.9 CFS has a recurrence interval of approximately 10 years.  However, if the recurrence 
interval is based on the scaled surrogate method, it is considerably less than 2 years (see Table 6-
5). 

 
Field evidence for channel instability and frequent channel scour is lacking in the study reach, which 
leads us to believe that the larger particles are not mobilized frequently on Thomas Creek.  In fact, 
the larger particles in the channel actually appear to be somewhat stable and no sign of overall 
channel instability could be detected.  Well-established riparian vegetation can be found along the 
channel throughout the study reach. 
 
5. SUMMARY AND CONCLUSIONS 
 
The analyses outlined above represent some of the techniques that can be used to assess instream 
flow needs in a specific channel reach.  These techniques provide information about how the flows 
form and maintain the channel geometry and how the flows interact with channel geometry to 
produce a functional ecosystem.  It is important to understand that conclusions reached in one 
channel section may differ from those in another, although results from unaltered systems typically 
integrate well from reach to reach.  In order to consider the instream flow needs of the entire 
system, analyses should be done for all geomorphically similar sections, and an overall instream 
flow plan developed which addresses the needs of the system as a whole, rather than specifically 
targeting any single reach. 



Table 6 - 5 
Comparative Flood Frequency Estimates
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The potential exists for dramatically increased stormwater runoff from urbanized areas within the 
Thomas Creek drainage and the influence of that runoff on the river ecosystem could be 
considerable.  The 5-year storm alone would provide sufficient flow from urban stormwater runoff to 
move the D84 of the stream.  And, if the stormwater runoff was being added to already high 
streamflows, the threshold for movement of the larger particles could be exceeded frequently and 
the channel could become unstable.  These conclusions are preliminary findings only and 
subsequent analyses are needed to validate them. 
 
The benefits that could be realized by incorporating detention ponds into new developments in the 
Thomas Creek basin are clearly illustrated in Table 6-3.  The detention ponds greatly reduce the 
stormwater that is input directly to the stream.  However, these calculations are based on a 
preliminary assessment and there is a need to apply more sophisticated routing models to 
determine the precise timing of inputs from detention ponds and how the timing of those inputs 
relates to the runoff coming from higher in the basin. 
 
The following geomorphic conclusions are generally supported by our analyses.  Note that these 
are provisional conclusions that would be expanded and verified during Phase II. 
  
• The overall channel slope in the study reach of Thomas Creek is very high (5% - 7%), but 
local slopes are lower in the pool sections at most of the commonly-occurring discharges. 
  
• Thomas Creek has a step-pool channel morphology, with local grade control provided by 
large particles.  These large particles play an important role in the overall channel stability of 
Thomas Creek. 
  
• A 10-year flood can provide sufficient energy to move the larger particles in the study reach. 
  
• The bankfull discharge is about 25 CFS, which corresponds to a recurrence interval of 
between 2 and 5 years.  Thus, vegetated floodplains are probably constructed by frequent floods 
and inundated every few years. 
  
• Pools are associated with local grade controls (boulders).  Water flowing over a grade control 
typically scours a depression which is dammed by the next grade control structure to form a pool.  
This configuration is characteristic of typical drop-pool channel morphology. 
 
• The assessment of flood frequency for Thomas Creek is difficult due to the lack of long-term 
gage data.  Scaled surrogate techniques appear to provide better estimates of the larger floods, 
whereas, Log-Pearson techniques appear to provide better estimates of the smaller, more frequent 
flood events.  A method for combining gage data with scaled surrogate flood estimates may be 
needed to accurately describe the flood regime. 
  
• Thomas Creek has periods of extreme low flow.  These low flow periods can put 
considerable stress on both the plant and animal life found within the system.  Any removal of water 
from the system during these periods would likely result in a degraded system. 
  
• Floods are geomorphically important in Thomas Creek.  The flood flows occasionally 
mobilize the larger particles and reset the system.  These episodes of channel adjustment allow 
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new vegetation to establish and begin new cycles of vegetational succession.  Any drastic change 
in flood magnitude and frequency would likely manifest itself in the form of widespread geomorphic 
and biological change in the system. 
 
6. FUTURE DATA NEEDS  
 
6.1. Need for Better Hydrologic Data 
 
The need for measured streamflow data is clearly demonstrated in the flood frequency analyses 
presented in this report.  These data are useful for both planning purposes and for future monitoring 
and assessment.  The gage at the fan apex on Thomas Creek should be reactivated and gages 
should be installed in other areas of particular interest (on Thomas Creek as well as other streams). 
 
Groundwater data near streams can be very useful in evaluating how riparian vegetation will adjust 
to changes in hydrology, because riparian plants are often limited by the depth to groundwater in a 
given area.  A series of strategically-located shallow wells could provide data on water table depths, 
thus allowing for better assessment of proposed water management actions. 
 
6.2. Need for Geologic and Geomorphic Assessment 
 
The South Truckee Meadow drainage basin’s geologic and geomorphic setting must be evaluated 
to characterize the drainage basins and stream channels. This assessment will lead to organizing  
stream channel segments into geomorphically similar units . These stream segments will start in the 
head waters and continue to the confluence with Steamboat Creek or, in the case of Steamboat 
Creek, the Truckee River. Each segment is an important ecosystem component and should be 
evaluated for instream flows. 

 
6.3. Need for Biological Assessment and Collection of Current Data 
 
A current biological assessment should be performed for each South Truckee Meadow stream 
channel.  This assessment should include 1) an aquatic survey of invertebrates and fish for the 
entire stream system (from the headwaters to the confluence with Steamboat Creek), 2) a riparian 
vegetation survey of each geomorphic reach, and 3) a survey of terrestrial wildlife such as birds, 
mammals, reptiles and amphibians. These surveys will identify the biological resources that are 
supported by stream flows.  
 
An example of such a biological survey was completed for Thomas Creek in 1980 by the Nevada 
Division of Wildlife.  This aquatic survey detected the presence of the macroinvertebrates listed in 
Table 6-6.  Also, the Division noted the presence of rainbow trout, which are presently stocked in 
Thomas Creek, and brook trout, which are not presently stocked, but were stocked in the past. 
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Table 6 - 6 
Macroinvertebrates Detected in Thomas Creek by Nevada Division of Wildlife During 

Their 1980 Biological Survey 
 

 
Order 

 
Family 

 
Genus 

 
Species 

 
Trichoptera 

 
Hydropsychidae 

 
Hydropsyche 

 
sp. 

 
Trichoptera 

 
Rhyacophilidae 

 
Rhyacophila 

 
sp. 

 
Plecoptera 

 
Prelidae 

 
Calineruria 

 
californica 

 
Plecoptera 

 
Chloroperlidae 

 
Paraperla 

 
frontalis 

 
Ephemeroptera 

 
Ephemerellidae 

 
Ephemerella 

 
sp. 

 
Ephemeroptera 

 
Baetidae 

 
Baetis 

 
sp. 

 
Ephemeroptera 

 
Heptageniidae 

 
Cinygma 

 
sp. 

 
Ephemeroptera 

 
Heptageniidae 

 
Epeorus 

 
sp. 

 
Coleoptera 

 
Elmidae 

 
Zaitzevia 

 
parvula 

 
Coleoptera 

 
Elmidae 

 
Narpus 

 
concolor 

 
Coleoptera 

 
Elmidae 

 
Hetarlimus 

 
sp. 

 
Diptera 

 
Simulidae 

 
Simulium 

 
sp. 

 
Diptera 

 
Chironomidae 

 
Pentaneura 

 
sp. 

 
Annelida 

 
Lumbriculidae 

 
Lumbriculus 

 
sp. 



 
Figure 6 - 3 

Thomas Creek Flow Duration Curve 
- based on 14 year record - 
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Figure 6 - 4 

Thomas Creek Dimensionless Flow Duration 
- based on 14-year record - 
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Figure 6 - 5 

Thomas Creek Study Reach 
Plan View 
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Figure 6 - 6 

Thomas Creek Cross Sections 
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Figure 6 - 7 
Thomas Creek Longitudinal Profile 
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Figure 6 - 8 
Thomas Creek Particle Size Distribution 
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Figure 6 - 9 
Longitudinal Profile 
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Figure 6 - 10 
Depth versus Discharge Relations 

 
 
 
 

 

 
6-27 



ECO:LOGIC Engineering 

 
SOUTH TRUCKEE MEADOWS FACILITY PLAN – PHASE I 
TECHNICAL MEMORANDUM NO. 7 
 
 
SUBJECT:  Storm Drainage and Flood Flow Review  
 
PREPARED BY: Ron Kilmartin 
 
DATE:  July 3, 2000 
 
 
1. SUMMARY AND CONCLUSIONS 
 
1.1. Summary 
 
This memorandum deals with storm drainage and flooding matters in the South Truckee 
Meadows (STM) area and their relationship to other aspects of the Water and Wastewater 
Facility Plan, including groundwater, water supply, water quality, local creek ecosystems and 
channel geomorphology.  Much of the information developed for this memorandum is taken into 
account in the analysis, “Determination of Environmental Instream Flow, Summary of 
Considerations and Recommendations”, presented in Technical Memorandum No. 6. 
 
For this review and evaluation, Thomas Creek was used as a surrogate for study of the entire 
STM area.  It is believed that this tributary demonstrates many of the characteristics associated 
with storm waters and flood waters as conversion from agricultural or undeveloped areas to 
urbanization occurs. 
 
Previous investigations of Thomas Creek are examined, including previous Federal Emergency 
Management Agency (FEMA) studies and maps for flood plain determination. The hydrology 
reports for several subdivisions in the basin were reviewed, as well as flood studies for areas 
outside the Thomas Creek basin. 
 
Urbanization effects on peak streamflow in the Thomas Creek basin were estimated based on 
regression studies prepared by the United States Geological Survey (USGS) on “rural” flows for 
the Great Basin states, and on a national study for urban runoff peaking effects.  These 
techniques are discussed together with their implementation on the Thomas Creek alluvial fan 
for the generation of estimated pre-development and post-development flows from the fan 
areas. 
 
Water quality issues are addressed with the aid of Greater Reno Subdivision stormwater quality 
data applied to fan runoff and mixing with Thomas Creek flows; also, the water quality of Galena 
Creek downstream of existing developed areas is compared with that of Thomas Creek. 
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Finally, recommendations are made for future planning and investigations. 
1.2. Conclusions 
 
The potential exists for increased storm water runoff from urbanized areas along the alluvial fan.  
The influence of that runoff on the stream ecosystem could be considerable.  Most of the new 
subdivisions and developments now being approved are required to address the impacts of their 
development on runoff flow quantity.  The benefits realized by incorporating detention ponds into 
new developments are clear.  The detention ponds greatly reduce the rate that storm water is 
input directly to the stream.  However, there is no unified effort made to examine the flow effects 
on a regional basis, and it is likely that the peak flows from successive developments may 
combine and produce detrimental effects.   
 
It is also clear that increasing urbanization has the potential to degrade the water quality of both 
the groundwater and surface waters in the areas that are developed.    It can be visualized that 
there may be a conflict in stream objectives between minimizing the increase in peak flows and 
consequent increase in bed and bank erosion potential, and providing sufficient dilution water in 
the stream to maintain beneficial use standards.    
 
1.3. Recommendations 
 
The following investigations are recommended as a follow-up to this study. 

 
 Prepare a comprehensive operations model of the South Truckee Meadows drainage 

system.  This is needed to adequately address the effects on the entire system from the 
construction of successive drainage structures at different developments. 

 
 The Thomas Creek and Whites Creek flood plain map needs to be updated. 

 
 
 The Best Management Practices (BMPs) for the subdivision improvements need to be 

reviewed and revised, with an emphasis placed on groundwater and surface water 
quality.  To date, these BMPs have emphasized water quantity and not quality.  Water 
quality issues may change the manner and time that flood waters are detained onsite and 
whether the water is encouraged to percolate into the soil or runoff. 

 
 

 Review the existing water resources data collection system, and determine what is 
needed to fill in the gaps.  This would include a review of stream gages, rainfall gages 
and groundwater monitoring wells.  In some cases, automated or remotely monitored 
sites may be appropriate. 
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2. BACKGROUND 
 
Over the last decade, development has increased rapidly in South Truckee Meadows.  A 
number of investigations have been undertaken relative to stormwater and flooding, including 
flood control master plans and storm drain facility reports for the various individual subdivisions 
and developments. 
 
In this investigation, ECO:LOGIC performed  a general overview of the system to identify 
possible storm drainage and flood flow (SD&FF) matters that significantly influence or require 
coordination with water and wastewater facility planning efforts. In particular, identifying and 
evaluating potential impacts from development on the creek resources in South Truckee 
Meadows is necessary, for impacts such as: 

 
 Water quality changes from storm drainage, and its effect on potential beneficial uses; 

 
 Storm drainage flows entering the creeks and its influence on the natural geomorphology 

of the streambed, i.e. erosion, sediment transport, and bed restructuring. 
 
Development has proceeded at a rapid pace over the past decade throughout the South 
Truckee Meadows planning area.  Upwards of 30 subdivisions scattered over 90 square miles 
have been created in this interval.   
 
Steamboat Creek serves as the main regional drainage feature, traversing the entire STM 
before entering the Truckee River.  It has important tributaries, including Galena, Whites, 
Thomas, and Dry Creeks on the Sierra fans, and Bailey Canyon Creek in the Virginia Range.  
The lower elevations of these tributary areas, as well as areas draining directly to Steamboat 
Creek, have shifted dramatically over this period from agricultural land uses to urban 
subdivisions, commercial centers, and industrial parks.  This change in land use has had and 
will continue to have major effects on the water resources of the area.   
 
As in any community, stormwater drainage and floodwaters in the STM have immediate needs 
for water handling as they progress through the area towards their ultimate destination, the 
Truckee River.  These include storm drainage conveyance systems, flood detention ponds, 
creeks, designated floodways and appurtenant structures.   But in addition to the need for 
facilities for handling floodwaters, these waters are vital links in the area’s water supply chain.  
All of these surface water systems and their tributary areas have historically infiltrated significant 
amounts of water to the alluvial fan aquifer systems, which have been and continue to be 
important sources of water supply for local land uses.   
 
This general change in land use has been accompanied by an increase in impervious surface 
area and consequent changes in flood hydrograph and intermediate and low-flow hydrologic 
characteristics.  These changes in surface runoff characteristics have forced reductions in area 
and time available for infiltration and consequently for groundwater recharge.   In addition, the 
creeks themselves and some associated wetland areas have water dependent eco-systems.  
These systems may be affected by shifts in stream water volume, timing and discharge rates.  
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The hydrograph modifications may also have significant effects on channel stability, particularly 
for any alluvial fan streams that are potentially avulsive. 
 
In addition, water quality of runoff and infiltrated waters is changing significantly from an 
agricultural menu of pollutants to an urban menu.  There are natural chemical constituents in the 
regional waters due to dissolution from local and upstream geology and vegetation, and in some 
areas from geothermal pollution.   The general shift in land use will result in a new overall water 
quality matrix for the area comprising mostly the urban and natural pollutant elements, with 
some remaining agricultural sources until complete buildout has occurred.  These changes may 
be for the better in some cases and for the worse in others, depending on the effect on 
beneficial uses. 
 
3. THOMAS CREEK AS A MICROCOSM OF STM DEVELOPMENT  
 
The resources available for this part of the STM Facility Plan limited the depth and extent of 
investigation that was possible.  Moreover, other on-going investigations by Carollo Engineers 
and their subcontractors deal with some of the regional effects described, but their work is still in 
progress and was not completed for reference in the present study framework.  However, the 
objective in the present study was identification of potential problems, not a detailed analysis of 
the entire STM area.  Accordingly, the objective was focused on quantifying as much as 
possible the changes in runoff and water quality that can be expected with development in a 
typical tributary.  With the concurrence of the Washoe County Water Resources Planning 
Division (WCWRPD), it was decided to appraise the Thomas Creek Basin’s SD&FF at a macro 
scale as a representative example for the rest of the STM.  Thomas Creek subdivisions and 
their effects on water resources are believed to be representative of other subdivision 
developments on the Sierra fans on the west side of Virginia Street.  This effort led to some 
general recommendations regarding Thomas Creek that are believed to be generally applicable 
to the other tributaries as well as Steamboat Creek itself.   
 
The area east of Virginia Street consists of the Steamboat Creek and its broad and flat 
floodplain.  The hydraulics and hydrology of this area differ considerably from that of the 
streams on the alluvial fans.  Nevertheless some of the problems observed with the western fan 
projects may also occur in this area.   
 
4. THOMAS CREEK BASIN 
 
Thomas Creek begins on the eastern slopes of Mount Rose; its highest elevation is Sunflower 
Mountain at the divide at El. 10,243.  The upper basin is semi-rectangular in the western part, 
narrowing to a 2-mile long canyon terminating at Timberline Road at El 5,940 ±.  The upper 
basin has a maximum width of about 10,000 feet and a length along the streambed of 29,000 
feet to Timberline Road.  This part of the basin is mostly pine forest and is undeveloped.   
 
The stream slope averages about 20 percent over this reach, which is characteristic of a step-
pool type bed.  At Timberline Road, which is roughly the apex of the alluvial fan, the stream 
slope drops to about 6 percent, gradually decreasing to about 5 percent at Steamboat Ditch, 
and then dropping to 1.7 percent approaching Virginia Street.  Step-pool stream geometry 
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prevails over much of the fan reach.  The distance along the stream channel from the apex to 
Virginia Street is about 31,000 feet.  A single incised channel is maintained for about the first 
25,000 feet, to a point just below Last Chance Ditch, where it divides into two distributaries that 
continue to Virginia Street.  At Virginia Street, the natural channels are routed into a system of 
ditches and culverts, with part of the flow routed eastward to Steamboat Ditch and part routed 
northward and joining Dry Creek/Boynton Slough at Longley Lane (Nimbus, 1991). 
 
Development of several low-density subdivisions has occurred on the alluvial fan between 
Timberline Road and Virginia Street.  These developments typically extend across drainage 
basin boundaries.  In general, it appears that the developers have not re-routed surface flows 
from one basin to the other.  However, there has been some degree of re-routing of fan runoff 
within the Thomas Creek Basin.  
 
5. PREVIOUS INVESTIGATIONS OF STORMWATER AND FLOOD FLOWS IN SOUTH 

TRUCKEE MEADOWS 
 
Subdivision developers have been required to perform a hydrology study for their development.  
For this review a total of 35 such reports were made available by the WCWRPD.  Seven of 
these reports dealt with subdivisions wholly or partly in the Thomas Creek basin.  While this 
sampling did not include all of the Thomas Creek subdivisions, it was deemed sufficient for the 
purposes of this investigation. 
 
In addition, flood control and storm drain master plans have been completed for the Southeast 
Truckee Meadows (Nimbus 1995a), South Meadows/Double Diamond Ranch (1995b), as well 
as a number of local studies, and the countywide flood control master plan by Kennedy-Jenks 
(1991).   
 
FEMA has prepared floodplain maps for the STM region with an effective date of September 30, 
1994.  Thomas Creek is mapped as Zone A throughout below Timberline Road, utilizing 
approximate methods.  The mapping indicates that the 100-year flood is contained within the 
channel upstream of a point located about 2,000 feet along the channel above Steamboat Ditch.  
From this point, proceeding downstream the 100-year flood widens to a flood width of about 500 
feet, increasing to about 2,000 feet (generally perpendicular to the creek) at Foothill Road, and 
thereafter merging with the Dry Creek flood plain extending north to Holcomb Lane.   
 
A more recent update of these maps is in process at FEMA but was not available for this 
investigation.  A copy of FEMA’s preliminary report dated June 30, 1999 does not include profile 
or discharge-depth data for Thomas Creek, which indicates that approximate methods were also 
used in the update for Thomas Creek.  It is also possible that there may not have been an actual 
update for Thomas Creek.  It is surmised that the Nimbus (1991) hydrology study was used as 
the basis for the 1994 FEMA mapping.  In any event, the 1994 flood mapping is likely invalid 
due to the widespread development that has occurred in the interim, covering nearly all of the 
fan part of the basin.  However, the 1994 series remain the effective FEMA maps until officially 
replaced by new maps. 
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6. AVAILABLE DATA - THOMAS CREEK 
 
6.1. Streamflow 
 
A USGS streamflow gage was operated on Thomas Creek at Timberline Road for the period 
5/1/1982 to 9/30/1982.  The record continued at that point under the WCWRPD through 1/1/97.  
This record was recently (May 2000) encoded by WCWRPD and made available for preliminary 
analysis.  The mean daily flow for this period was 4.5 CFS, with a maximum mean daily flow of 
53 CFS and a minimum of 0.5 CFS.  Peak flow data was also recorded and is currently being 
encoded by the County Water Resources Staff.   
 
For this study the Galena Creek record was used for estimating peak flows in Thomas Creek, 
due to the longer record available for Galena Creek (1961-1994). 
 
6.2. Water Quality Data 
 
Water quality data was collected at the Timberline Road location between 1982 and 1998.  A 
total of 62 sample analyses were made available by the WCWRPD from this period.  
Parameters measured included temperature, Total Dissolved Solids (TDS), Total Suspended 
Solids (TSS), Coliforms, and various chemical constituents.  A table of the items sampled and 
the averages, maximums and minimums is provided in the water quality section 9 below.  This 
table indicates that the water quality at Timberline Road over this period was relatively high.   
 
While Thomas Creek has not been classified by the Nevada Pollution Control Code, the 
adjacent Whites Creek has been classified above Timberline Road as Class A, Nearly Pristine.   
 
No representative water quality data has been taken on Thomas or Whites Creek for the fan 
area between Timberline Road and Virginia Street.  This is the area where the new subdivisions 
have been completed and which may affect the quality of waters discharged to the stream and 
to groundwater.   
 
In connection with the county's National Pollution Discharge Elimination System (NPDES) 
Permit, a series of stormwater quality measurements were taken during the years 1992-1994 for 
various types of land use in the Greater Reno area.  These land uses included industrial, 
commercial and residential properties.  The residential data are from older neighborhoods in 
Reno and may have somewhat different characteristics than runoff from subdivisions in the 
Thomas Creek area.  Please note these data were taken after lead was eliminated from 
gasoline.   
 
There are also Greater Reno water quality data from an earlier period (1982-1983) in connection 
with the NURP Investigations, however at that time gasoline still contained lead and 
consequently those readings would no longer be applicable.   
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7. EFFECTS OF URBANIZATION ON STORM DRAINAGE AND FLOOD FLOWS 
 
7.1. Increase in Impervious Surface 
 
This factor is responsible for significant increases in peak flow rate as well as in total volume of 
runoff.  The increased impervious surface area of roofs, driveways, streets, and other paved 
areas results in a significant change in these runoff characteristics.  Hollis (1975), in a study of 
data for 61 streams, found that a 20 percent impervious area increase in an undeveloped basin 
could result in a 10-fold increase in the 1-year return period peak flow and as much as a 2-fold 
increase in the 100-year peak flow.  Thus pre-development high-frequency flows, such as the 1 
to 5 year peak flow, were increased considerably more on a percentage basis than low-
frequency flood peaks such as the 100-year flood.  An approximate quantification of this effect 
on Thomas Creek will be discussed below. 
 
The increase in flood peak flows is also accompanied by an increase in flood hydrograph 
volumes.  The greater surface flows are likewise accompanied by lesser opportunity for 
infiltration and groundwater recharge in the source areas.  With less groundwater recharge, 
there may be less stream base flow, depending on whether the aquifer is normally influent to the 
stream.  This is likely to vary seasonally. 
 
To the extent that increased impervious surfaces are not mitigated, the resulting increase in wet-
season stream flows and stream volumes can contribute to increased bank erosion and channel 
incision downstream. 
 
7.2. Detention Ponds for Flood Regulation 
 
Most of the subdivisions in the Thomas Creek Basin are connected to a flood detention pond.  
However, this is not uniformly true - some subdivisions discharge in whole or in part directly into 
the stream.  The detention ponds are typically designed to handle the 10-year and the 100-year 
floods on the lands that they serve.  A total of three detention ponds in the Thomas Creek Basin 
were described in the reports reviewed for this investigation.  There are likely additional 
detention ponds in other subdivisions, e.g., ArrowCreek; however data was not available for a 
complete inventory.  
 
The detention ponds are all built off-channel with respect to Thomas Creek.  They collect street 
runoff and storm drain runoff and meter it into the stream after the local peak runoff rate occurs.  
The subdivision hydrology reports determined the pre-project flow, and then designed a pond 
system to handle the 100-year flow while limiting discharge to the pre-project flow.  However, 
these investigations did not consider the relation of timing of discharge from the ponds to the 
timing of the peak flow in the creek from the upper basin arriving at Timberline Road and 
downstream thereof.  Under some storm circumstances, the discharge from the ponds could 
exacerbate the peaks in Thomas Creek arriving from the upper basin. 
 
Pond designs are generally based on handling the 10- and 100-year storms.  Of the reports 
reviewed, none analyzed the usual spectrum of frequencies or discussed effects on the Thomas 
Creek channel.   
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In every case that we examined, a 24-hour "balanced" storm design was used for pond design.  
In a 24-hour balanced storm, the peak rainfall occurs around the 12th hour; and in these cases 
the peak outflow occurs only a short time thereafter, between 1230 and 1300, depending on 
runoff timing and pond characteristics.  
 
For the upper basin above Timberline Road, a similar "balanced" storm was used in the Nimbus 
(1991) Thomas Creek flood hydrology study, with a resulting peak at Timberline Road at 12.67 
hours.  While the Basin Lag is of the order of 11 hours for this location, the contrived nature of 
the 24-hour balanced storm has the upper basin peaking at Timberline Road at about the same 
time as local runoff is peaking on the fan subdivisions in the independent subdivision reports. 
Thus with this storm pattern, undetained peak flows would be added almost directly to the Creek 
peaks, give or take five to fifteen minutes (±) in timing.   
 
With detention, the peak subdivision outflow is delayed and reduced.   In one case (Saddlehorn 
Unit 5 Detention Pond), the peak outflow was delayed to about 1,400 hours, and the outflow 
hydrograph was essentially constant (within ± 10% of the 1,200 hours flow, out to 2,500 hours).  
In that case, the peak outflow was computed at about 50 percent of the peak inflow.  With 
respect to the creek channel, the undetained peak outflow was replaced with a lower peak but at 
a longer duration.  This peak would presumably be time-wise additive to the peak arriving from 
the upper basin since it was essentially constant for a long enough period.  
 
It is concluded that the 24-hour "standard" design storm does not address the effects of 
stochastic variation in storm duration and intensity to adequately define the contribution to peak 
flows in Thomas Creek.  A design storm that maximizes the potential peak creek flows for the 
existing system of detention ponds would place additional light on this situation. 
 
7.3. Reduced Infiltration and Groundwater Recharge 
 
The increased impervious surfaces associated with development also result in reduced 
infiltration and thus reduced groundwater recharge.   
 
These waters are changed to surface waters, which are routed through the storm drain, street 
and stream systems, including detention ponds where applicable.  Throughout this cycle, the 
opportunity for recharge is limited by both time and available infiltration area to the pond sites 
and the Thomas Creek stream bed itself.  These opportunities are time-wise much more limited 
than under pre-project conditions. 
 
Nevertheless some groundwater infiltration still occurs over the surfaces that are not rendered 
impervious by development.  Also, some of the subdivisions have provided porous-rock lined 
road side ditches instead of curb and gutter; these ditches thus help reduce surface peak flows 
as well as aid in infiltration. 
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7.4. Thomas Creek Drainage Area Map 
 
Figure 7-1 shows a drainage area map for that part of Thomas Creek between the apex at 
Timberline Road and Virginia Street.  Fourteen pre-project drainage areas are shown, based on 
the USGS topographic contours.  These are labeled A through K in circles, with there being 
subdivisions H1 and H2 and I1, I2, and I3.  
 
Under pre-project conditions drainage areas B, J, and K do not directly contribute to Thomas 
Creek until they are intercepted by Virginia Street, where their flows are combined with Thomas 
Creek flows and routed partly to the north with Dry Creek and eventually Boynton Slough, and 
partly to the east into Steamboat Creek.   Under project conditions, hydrology reports indicated 
that some of these areas were diverted to the creek higher up on the fans (sometimes into 
ponds before going to the creek).   
 
The map also shows 1,000-ft. stationing beginning with 0.0 at Timberline Road and ending with 
31.2 at Virginia Street. 
 
The irrigation ditches Steamboat, Last Chance, and Lake Ditches were assumed as 
downstream boundaries of pre-project areas draining directly to the ditches. With development 
these runoff flows were assumed to be partly or wholly diverted to Thomas Creek by storm 
drainage and street systems in conjunction with detention ponds. 
 
The green dashed lines are iso-runoff lines.  A total of six iso-runoff lines were determined and 
are given in the spreadsheet for pre-development and post-development conditions.  Each iso-
runoff line is associated with a set of pre- and post-development unit peak flow factors (peak 
CFS/acre) for 2, 5, 10, 25, 50, and 100 year return periods.    Area-weighted values were 
assigned to each drainage area to determine each area’s peak runoff rate.   
 
7.5. Lateral Transfer of Fan Flows into Stream at Higher Elevation 
 
Alluvial fans typically deposit in a radial fashion as they debauch from the apex.  
 
As the fan expands in area over geologic time, it takes on a conoidal shape, with the contours 
generally perpendicular to the main stream channel(s).  Precipitation directly on the fan surface 
will tend to flow perpendicular to the contours, and thus not contribute to the main stream, which 
typically is also on a radial alignment before breaking down into distributaries on the flatter part 
of the fan, where the stream could no longer transport its full sediment load.  Runoff from 
precipitation on the classic fan is either to small rivulets and gullies as shallow surface flow to 
the toe of the fan, or infiltrates, or some combination thereof.    
 



Figure 7 - 1 
 Thomas Creek Basin Drainage Areas 

 
 
11 x 17” 
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Thomas Creek actually cuts across the contours below the apex (taken as Timberline Road) as 
the result of seismic activity over time, as evidenced by numerous faults in the area.  
Consequently, there are significant fan areas that contribute runoff directly to the stream, unlike 
a more typical radially-draining alluvial fan.  
 
There is a strip on the Thomas Creek alluvial fan that varies between 3,000 and 5,000 feet in 
width that drains directly to the creek. Over this reach the creek has become deeply incised, and 
drainage towards the creek has become well defined.  However, there remain some areas of the 
fan that are removed from the stream that did not drain directly to it under predevelopment 
conditions.  These areas were remnant radial fan areas that drained perpendicular to the 
contours as described above, and did not join the stream until the toe of the fan. Also, these 
waters tended to primarily contribute to groundwater rather than runoff because the soils were 
locally more permeable, as evidenced by minimal surface drainage patterns on the USGS 
maps.  
 
With the development of individual subdivisions, some of these off-channel lands were diverted 
into the Creek's tributary area higher up on the fan.  These flows were "urbanized" in the 
process of diversion, i.e., increased in magnitude for both peak flow and volume.  This occurred 
due to introduced imperviousness, with consequent reduction in infiltration.  The surface flows 
from these lands were then combined with those from the directly-draining lands into the storm 
drainage networks of the various subdivisions.  
 
The extent of this type of diversion has not been definitely determined.  However it has been 
observed in some of the subdivision reports, for a strip parallel to the stream between Thomas 
Creek and Whites Creek.  For this investigation, this type of diversion has been assumed for the 
entire strip.  
 
While this type of diversion is not a diversion out of the creek's drainage area, diverting it to the 
main channel further upstream than under predevelopment conditions exposes the intervening 
channel reach to potential additional long term stress in terms of erosion and sediment 
transport.  
 
7.6. Water Quality  
 
Urbanization opens an opportunity for new pollutants to enter an area's water resource systems.  
These pollutants may be automobile-related, such as oils and lubricants and possibly some 
heavy metals; or they may come from lawn fertilizers and pesticides or other household 
chemicals.   
 
After a potential initial surge in TSS due to suburban construction, TSS may actually decrease 
with urbanization as lawn grasses or other mulch tend to lower the opportunity for direct erosion.  
This may even lower the erosion hazard below pre-project conditions.  Nevertheless street dirt 
tracked in by vehicles and atmospheric deposition provides a new source of TSS in the street, 
where they may attract charged particulates.   
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Pollutants transported to the creek may affect in-stream beneficial uses, depending on their 
toxic effects on stream biota.  
 
8. ESTIMATE OF PEAK FAN FLOWS FOR PRE- and POST- DEVELOPMENT 

CONDITIONS 
 
8.1. General 
 
The multiple subdivision drainage systems and detention pond systems are hydraulically 
complex when considered in the overall basin context.  While a computer model with extended 
simulation would be an ideal tool for analyzing basin-wide relations, such a study would require 
more resources than were available for this investigation. 
 
This section addresses an approximate evaluation of the effects of subdivision development on 
runoff from the alluvial fan traversed by Thomas Creek.  Two approaches were taken.  First, the 
subdivision reports prepared by the developers were used to estimate unit peak discharge rates 
for the respective subdivisions.  However, to obtain a more comprehensive evaluation, USGS 
regionalized investigations were selected as the basis for estimating the effect of urbanization. 
 
8.2. Subdivision Hydrology Investigations 
 
The new subdivisions built on the fan have a series of independent or partially dependent 
hydrology reports in which were investigated the pre- and post-project 10- and 100-year floods, 
including routing them through detention ponds in most cases.  Reports were available for 6 of 
the subdivision units in the Thomas Creek Basin.  From these were derived estimates of unit 
peak runoff (CFS/acre) for the 10- and 100-year return interval under the following conditions: 
 

 Pre-Development 
 Post Development with pond 
 Post Development without pond 

 
The derived average values can be multiplied by a Thomas Creek fan tributary area to 
determine the approximate value of peak runoff under these various conditions.  These 
subdivision areas varied between 6.7 and 184 acres.  The following Table 7-1 lists unit runoff 
values derived from these reports: 
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TABLE 7 - 1 
SUBDIVISION AVERAGE UNIT RUNOFF RATES 

 
SUBDIVISION AVERAGE UNIT RUNOFF RATES 

FOR SIX SUBDIVISIONS 

PRE- 
DEVELOPMENT 

WITH DETENTION POND     NO DETENTION 

q10 q100 q10 IN q10 OUT q100 IN q100 
OUT 

Q10 q100 

CFS/ac CFS/ac CFS/ac CFS/ac CFS/ac CFS/ac CFS/ac CFS/ac 
0.41 0.84 0.35 0.09 0.84 0.17 0.66 1.28 

 
 
It should be noted that the subdivision studies were based entirely on the Natural Resource 
Conservation Service (NRCS) hydrology methods as provided in NRCS computer models, 
either TR-55 or TR-20.  The original NRCS hydrology method is somewhat hypothetical but is 
nevertheless widely used, and is cited for planning in the Washoe County Drainage Manual.   
 
NRCS methodology estimates are frequently subject to large deviations compared to actual 
rainfall-runoff data, and thus using the NRCS estimates introduces a further source of error.  
 
8.3. Generalized Regional Investigations 
 
The limited subdivision estimates do not include a full spectrum of return periods.  It would also 
be desirable to have the 2-year, 5-year, 25-year, and 50-year frequency information.  The lower 
end of this return-period range is of particular interest with respect to water quality and Thomas 
Creek channel-forming discharges.  Another problem is that they are not comprehensive in 
covering the entire area.  Therefore a brief literature review was undertaken to scan several 
reference works in which either regression equations or estimating curves were derived. 
 
The following publications were reviewed: 

 
 The Effect of Urbanization on Floods of Different Recurrence Interval, G.E. Hollis, Water 

Resources Research, June, 1975. 
 
 Flood characteristics of Urban Watersheds in the United States, USGS WSP 2207, Sauer, 

V.B., W.O.Thomas, Jr., V.A. Stricter, and K.V. Wilson, 1983. 
 
 Methods for Estimating Magnitude and Frequency of floods in the Southwestern United 

States, Thomas, Blakemore E., H.W. Hjalmarson, and S.D. Waltemeyer, USGS OFR 93-
419, 1994. 

 
 Nationwide Summary of United States Geological Survey Regional Regression Equations for 

Estimating Magnitude and Frequency of Floods for Ungaged Sites USGS WRI 94-4002, 
Jennings, M.E, W.O.Thomas, Jr., and H.C. Riggs, 1993. 
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 Methods for Delineating Flood-Prone Areas in the Great Basin of Nevada and Adjacent 

States, USGS WSP 2316, Burkham, D.E., 1988. 
 
The procedures of WSP 2207 and WRI 93-419 were selected from these studies and combined 
to estimate pre-development and post-development runoff rates for the alluvial fan area.  
 
A spreadsheet was used to create a set of tables for estimating pre-development and post-
development runoff factors, in CFS/acre.  These factors were developed for return periods of 2, 
5, 10, 25, 50, and 100 years.  
 
After calculation of a set of tables of unit runoff factors for different locations on the fan, the fan 
was divided into six bands of unit runoff, approximately parallel to the contours.  The unit runoff 
bands were then used to apply to the subcatchment drainage areas on the fan to obtain 
weighted peak runoff rates for each of the drainage areas. 
 
The subcatchments were then arrayed in accordance with their spatial sequential inflow to 
Thomas Creek.  In addition, the remote areas that are picked up by the subdivisions upstream 
of their pre-development entry location were assigned to specific concentration points that are 
consistent with the topography. 
 
The analysis was conducted for four arbitrary drainage area sizes: 0.5, 1.0, 1.5, and 2.0 square 
miles.  Most of the subdivisions lie within this band. 
 
8.4. Discussion of USGS-Method 
 
The tabular values using the USGS procedures are of the same order of magnitude as the 
NRCS methods contained in the various subdivision hydrology reports, but in general, the 
USGS methods give significantly smaller unit runoff values.   
 
The tables based on the USGS methods indicate two trends for both pre- and post-development 
cases: 
 

 An increasing runoff rate with decrease in elevation for 25- to 100-year return periods; for 
2- to 10-year return periods the trend is for decreasing runoff rates with decrease in 
elevation. 

 
 An increasing runoff rate as drainage area decreases. 

 
The unit runoff values obtained from the subdivision reports show a tendency for higher runoff 
rates at higher elevations.  However there are only a few data points for this sample, which are 
not enough to argue a trend.  
 
The increase in USGS unit runoff rates with decrease in the subcatchment area was observed 
in trial calculations for areas of 0.5, 1.0, 1.5 and 2.0 square miles.  For purposes of this 
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investigation, the 1.0 square mile values were considered representative of the original drainage 
subcatchments as well as the constructed subdivision subcatchments which supplanted them.  
 
The increase in unit runoff rate with decrease in elevation in the USGS results is attributed to 
the greater influence of snow and snowmelt at higher elevations for these flow magnitudes for 
the Eastern Sierra.  This results in reduced values of the higher magnitude peak flows, as 
compared to peaks from rain-driven storms at lower elevations.  The trend of decrease in unit 
discharge with decline in elevation for the 2- to 10-year unit discharges suggests that, in the 
regional study, snow and snowmelt play a lesser role in the statistics of the lower peak flows.  
 
Considering that the USGS equations are based on actual regional runoff data from the Eastern 
Sierra area, it is believed that these results should be considered more realistic than the NRCS-
method results derived from the subdivision reports, and were therefore used for this 
investigation.  
 
8.5. Thomas Creek Peak Discharge Rates 
 
8.5.1. Flow at the Apex 
 
The peak flows estimated from the USGS equations for rural flows and applied at Timberline 
Road for Thomas Creek result in values that are considerably lower than experienced 
historically at Galena on the basis of a peak flow per unit of drainage area.  It is believed that 
these two streams should not be substantially different in this regard, assuming similar 
vegetation, soils and rock in their upper basins.  The Galena data were believed to be more 
applicable for this purpose than the regional equations.  Therefore the Galena data were ratioed 
for Thomas Creek in proportion to Area 0.8, the recommended formula from the GS regional 
formula for gages on same stream.   
 
The most recently available Galena peak flow series (1956; 1962-1993) was used to update the 
estimates in USGS OFR 93-419.  Flood frequency analysis was performed with the USGS 
program PEAKFQ.  Based on the ratio of drainage areas to the 0.8 power, the following peak 
flows were estimated for Thomas Creek at Timberline Road based on the indicated flows for 
Galena Creek: 
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TABLE 7 - 2 
ESTIMATED THOMAS CREEK PEAK FLOWS AT TIMBERLINE ROAD 

 
 
 
Return 
Period 

 
Qpk 
Galena 
CFS 

Apex 
Qpk 
Thomas 
CFS 

2 72.7 65 
5 240 215 

10 492 440 
25 1,136 1,016 
50 2,031 1,817 
100 3,519 3,148 

 
 
8.5.2. Fan Runoff Flows 
 
As the apex flows pass through the fan area, they pick up additional discharge from adjacent 
land areas as gully flow, overland flow, interflow, and groundwater flow (in general; locally one 
or more components may be missing). 
 
The USGS regression equations were used to estimate runoff from the channel-adjacent areas 
and the fan areas which eventually drain to the three irrigation ditches and/or Virginia Street 
where they are collected and passed by culvert and over-road to the east side of Virginia Street. 
 
The developed-condition flows off the fan are generally classified as (1) directly contributing to 
the basin as in pre-development conditions, and (2) diverted higher up on the fan from previous 
fan runoff to the ditches and Virginia Street.  It is not known to what extent all the developments 
have created the diversion just labeled as flow type (2).  To assist in understanding the potential 
magnitude of this problem, two additional runoff calculations were made.  In one case 50% of 
the remote fan flows were considered as diverted to the main stream; and in the second case 
100% of the remote fan flows were considered as diverted to the main stream.  It is believed 
that the 50% diversion case is a realistic minimum, and the actual will be somewhere between 
50% and 100%.   
 
These estimates do not include the effect of detention ponding for the development condition.  
However, since detention ponds are supposedly required to prevent exceedance of pre-
development flows, the pre-development case can also be considered as an estimate of post-
development fan runoff with detention.  
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8.5.3. Combined and Routed Apex and Fan Flows 
 
8.5.3.1. Without Detention 
 
The Nimbus flood hydrology report of 1991 included a HEC1 study for Thomas Creek Basin.  
Analyses were run for the 100-, 10-, and 2-year storms.  This study subdivided the upper basin 
and the fan contributing areas.  Hydrographs were derived for several inflow points on the 
alluvial fan.  The HEC1 Flood Hydrograph Analysis combined these flows with instream flows 
and routed them downstream to the next collection point.  
 
These results were used to derive a set of combining and routing coefficients.  These 
coefficients were in turn used to derive a set of routing and combining coefficients for the fan 
flows derived from the USGS procedures and the apex flows, proceeding down-fan.  
 
The routing coefficients were derived for the 100-, 10- and 2-year storm cases presented in the 
Nimbus report.  For the present investigation, only the 100-year coefficients were used.  The 10- 
and 2-year coefficients are not greatly different from the 100-year; however they do indicate that 
the 50-year and under return period flows might be refined a bit in future studies, if warranted. 
 
The application of the coefficients derived from the Nimbus study yielded a table of combined 
and routed pre- and post-development flows, assuming no detention.  The post-development 
case is considered for three sub-cases: 1) no remote fan flows; 2) 50% of the remote fan flows 
added; and 3) 100% of the remote fan flows added. 
 
8.5.3.2. Combined and Routed Flows with Detention 
 
The Nimbus flood hydrology study for Thomas Creek was based on a 24-hour storm, as were 
the independently prepared detention pond studies for the subdivisions.  The Nimbus study was 
conducted for conditions as of 1990-91 for a FEMA application, i.e., for then-current 
development conditions, not then-future expected development conditions including ponding.  
However, they both consider balanced N-year storms over their respective drainage basins for 
24 hours.  This affords a limited interpretation of the situation with detention ponds under the 24-
hour standard design storm.  
 
For this case, the pond outflows were considered to be equal to the pre-development fan 
outflows, with the subcases as before of 1) 50% of remote fan runoff added, and 2) 100% of 
remote fan runoff added.  These outflows were combined and routed using the same 
coefficients as derived above from the Nimbus HEC1 study.  There is a somewhat longer delay 
in the pond outflow peaks, to about 1,400 hours in the 24-hour storm as compared to 1,240 
hours for the main stream at the apex, however the pond outflows are relatively constant rather 
than peaked, so that the error in not considering this delay is believed to be small. 
 
Calculations were prepared for the 2, 5, 10, 25, 50, and 100-year frequency cases.  It is noted 
that the less than 100-year cases treat pond outflow in the same way as the 100-year case, 
whereas in fact there may be more storage effect and greater delay in the peak outflow.  
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However, again as a first estimate, it is believed that this effect is relatively small for at least the 
25- and 50-year cases, but may be more significant for the 2- to 10-year cases. 
 
Results for the 5- and 10-year flow are compared in the following tables.  These tables show the 
estimated streamflow in Thomas Creek at various stations along the fan, reckoned from the 
Apex at Timberline Road.  The subcases previously described for handling the remote fan runoff 
are indicated, both without ponds and with ponds.  The last lines compare the percentage 
reduction effect of the ponds on overall stream flow.  This table indicates that the pond effect is 
to reduce the without-pond flows in the creek by as much as 30 percent for the 10-year case.  
The effect is less substantial on the larger flows, and is approximately 10% reduction for the 
100-year case.  



 
TABLE 7 – 3 

THOMAS CREEK ESTIMATED 5 YEAR STREAM FLOWS 
 

THOMAS CREEK – ESTIMATED STREAM FLOWS –CFS 
PRE-DEVELOPMENT, AND POST-DEVELOPMENT 

WITH AND WITHOUT DETENTION PONDS 
5-YEAR FLOOD 

COLLECTION POINT 0 1 2 3 4 5 6 7 
         
STATION 0 8900 12000 18000 20000 25000 28300 31000 
 
WITHOUT DETENTION PONDS 

POST DEVELOPMENT CREEK FLOW 
 +  DIRECT R/O 

215.0 286.2 277.0 313.2 323.9 328.9 309.8 281.6 

         
POST DEVELOPMENT CREEK FLOW  215.0 
+ 50% OF FAN FLOW 

286.2 288.5 323.9 351.7 365.8 350.6 335.1 

         
POST-DEVELOPMENT CREEK FLOW 
 + 100% OF FAN FLOW 

215.0 286.2 300.0 334.6 379.5 402.7 391.4 388.6 

 
WITH DETENTION PONDS 

STREAMFLOW CASE 1 
 -LOCAL FAN ONLY 

215.0 243.0 235.2 241.2 243.7 239.9 224.2 204.3 

         
STREAMFLOW CASE 2  
= CASE 1 + 50% FAN 

215.0 243.0 239.8 245.5 254.8 254.5 240.4 225.4 

         
STREAMFLOW CASE 3 
= CASE 1 + 100% FAN 

215.0 243.0 244.4 249.8 265.9 269.2 256.5 246.5 

PEAK CREEK FLOW – POND CASE 
AS PERCENT OF NO- POND CASE 

         
ONLY LOCAL FAN FLOW 100% 85% 85% 77% 75% 73% 72% 73% 
         
LOCAL + 50% OF REMOTE 100% 85% 83% 76% 72% 70% 69% 67% 
         
LOCAL + 100% OF REMOTE 100% 85% 81% 75% 70% 67% 66% 63% 
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TABLE 7 – 4 

THOMAS CREEK ESTIMATED 10 YEAR STREAM FLOWS 
 

THOMAS CREEK – ESTIMATED STREAM FLOWS –CFS 
PRE-DEVELOPMENT, AND POST-DEVELOPMENT 

WITH AND WITHOUT DETENTION PONDS 
10-YEAR FLOOD 

COLLECTION POINT 0 1 2 3 4 5 6 7 
         
STATION 0 8900 12000 18000 20000 25000 28300 31000 
 
WITHOUT DETENTION PONDS 

POST DEVELOPMENT CREEK FLOW 
 +  DIRECT R/O 

440 560 543 609 630 641 604 549 

         
POST-DEVELOPMENT CREEK FLOW 
+ 50% OF FAN FLOW 

440 560 564 629 682 712 684 655 

         
POST-DEVELOPMENT CREEK FLOW 
 + 100% OF FAN FLOW 

440 560 586 649 735 783 763 761 

 
WITH DETENTION PONDS 

STREAMFLOW CASE 1 
 -LOCAL FAN ONLY 

440 496 480 498 505 500 468 428 

         
STREAMFLOW CASE 2  
= CASE 1 + 50% FAN 

440 496 491 507 530 535 507 479 

         
STREAMFLOW CASE 3 
= CASE 1 + 100% FAN 

440 496 501 517 556 569 545 530 

PEAK CREEK FLOW – POND CASE 
AS PERCENT OF NO- POND CASE 

         
ONLY LOCAL FAN FLOW 100% 89% 89% 82% 80% 78% 78% 78% 
         
LOCAL + 50% OF REMOTE 100% 89% 87% 81% 78% 75% 74% 73% 
         
LOCAL + 100% OF REMOTE 100% 89% 86% 80% 76% 73% 71% 70% 
 
 



9. WATER QUALITY CONSIDERATIONS 
 
Thomas Creek debauches at its apex with relatively pristine water quality.  As the creek 
progresses down the fan, it picks up runoff from urbanized subdivisions en-route.  Stormwater 
from these developments will contain chemicals and other constituents entrained while the 
stormwaters or floodwaters were traversing the street, gutter, and storm drain systems.   
 
Streets typically contain considerable pollutant loads, and hence the first flush from a storm is 
likely to contain higher pollutant loads.  Other pollutants come from lawn herbicides, 
insecticides, fertilizers and other sources.  All of these constituents contribute to reducing the 
water quality of the main stream and degrading its capability for maintaining in-stream beneficial 
uses. 
 
In-stream beneficial uses are enhanced when there is sufficient water in the stream to dilute the 
loads to non-lethal concentrations.  Under high stream flow conditions the potential for 
degrading beneficial uses is thus diminished.  On the other hand, during low flows, the potential 
for degrading beneficial in-stream uses is high.  While each storm will have an accompanying 
volume of runoff water, unless this is mixed with sufficient streamflow, toxic conditions will likely 
occur in the stream, potentially harming stream biota. 
 
After storm and floodwaters reach the streets, curbs, gutters and storm drains, they are no 
longer able to infiltrate, until they reach detention ponds or the creek bed itself.  This means that 
groundwater recharge is reduced, but at the same time street pollutant entry to groundwater is 
also minimized.  Chemicals such as fertilizers, etc., introduced on lawns will still be readily 
infiltrated into the groundwater.  This infiltration of pollutants will be accompanied by some 
infiltrating stormwater, which will help lower concentrations in the groundwater.  The infiltration 
process can do much to improve the quality of downward moving waters in the vadose zone, 
prior to reaching the phreatic surface, depending on soil characteristics. 
 
The degree of infiltration that occurs in flood detention ponds is probably quite small, since 
operationally the ponds need to be emptied immediately after a storm so that they are ready for 
the next storm.  There is just not enough time to effect much infiltration in this interval.  
However, depending on suspended sediment characteristics and the total detention time, there 
may be a significant reduction in TSS outflow due to deposition in the ponds.  Such deposition 
may also include some attached chemical pollutants.   
 
As for the streambed itself as a recharge bed, there are some areas where ground water 
recharge does occur and other locations where the groundwater discharges to the stream, at 
least seasonally.  The quality of infiltrated waters in the creek bed will be strongly influenced by 
dissolved solids in the creek waters, as modified by any soluble rocks or soils in the flow path. 
 
Thus a myriad of physical processes control not only stormwater runoff and infiltration to 
groundwater, but also the resultant water quality characteristics along the various flow paths. 
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While the water quality data available for Thomas Creek are limited spatially and temporally, 
there are some data, which permit a coarse evaluation of the water quality hazards in the basin.  
The results of two analyses will be presented in the next two sections.  
 
In the first case, NPDES data for 11 storm events in a Reno residential neighborhood in 1992-
93 will be applied to the same day mean daily flows in Thomas Creek.  This will give a very 
rough idea of the potential for exceedance of beneficial use criteria in the stream.   
 
In the second case, water quality data from 60-odd samples taken in Thomas Creek at the apex 
and in Galena Creek downstream of low density subdivisions will be compared.  The Galena 
Creek water quality reflects the effect of subdivision pollutants as compared to the pristine 
Thomas Creek flow at the Apex.  It is considered likely that the Thomas Creek flows, if 
measured at a similar location (downstream of subdivision development), would reflect similar 
results. 
 
9.1. Case 1 - Application of the 1992-1993 NPDES Data to Thomas Creek 
 
A total of eleven storms were subjected to outfall sampling for an 86-acre residential area in 
Reno over the period 2/12/92 to 1/21/93.  Eighteen pollutants were measured, including various 
forms of P and N, BOD, TSS, TDS, and 9 metals (48 Month Update Report, September 1994). 
 
The storm volumes were also determined, and the constituents were reported for each storm as 
mg/l, lb/storm, and lb/acre.   
 
While these values are for an area of denser population in an older district of Reno, their 
application to the Thomas Creek area would give an indication of an upper limit on the 
concentrations that might be expected in Thomas Creek for this type of land use. 
 
The reported data did not include the time-line data for the storm events, other than the date on 
which they occurred.  The storms may have been anything from a 1-hour to a 24-hour event.  
Basically the pollutants reaching the stream would be mostly transported from the streets, 
gutters and storm drains.  
 
Since the Thomas Creek flows at the apex are relatively pristine, the mathematics of combining 
these very minor concentrations with those from the urban data can be simplified by ignoring the 
apex concentrations for a first estimate.  This results in a small error of underestimation of total 
load and concentrations, but it is not believed to be significant for present purposes. 
 
The urban data as converted to lb/acre were multiplied by the total acreage of the Thomas fan 
area (including the remote fan areas that drained to Virginia Street and/or the ditches under pre-
project conditions) to yield lb of pollutant over the fan.  The volume of the storm over the original 
urban area was increased by the ratio of the area of the fan draining to Thomas Creek to the 
area of the original urban area.  
 
The volume of Thomas Creek water to consider mixed with the storm water cannot be exactly 
estimated since only mean daily creek flow data for the day are available, and since the storm 
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length is not known except that it was reported for a specific calendar date.  By mixing the storm 
water with one full day (24 hours) of creek flow, an estimate of the minimum concentrations is 
obtained, given that the same urban area pollution source loads would occur in the Thomas 
Creek residential areas.  
 
To develop a reasonable estimate of an upper limit of potential concentration in the creek, the 
storm water volume was mixed with 2 hours of Thomas Creek mean daily flow.  This is probably 
more severe than if the actual creek hourly flows could be matched with the hourly (or shorter 
period) storm runoff, since Thomas Creek flow itself would likely be much higher than mean 
daily at the time of maximum storm runoff. 
 
The following table shows the average, maximum, and minimum loads on the fan, and the 
resulting concentrations for the eleven storms under the 24- and 2-hour assumptions:  
 

TABLE 7 - 5 
THOMAS CREEK ESTIMATED CONTAMINANT LOADS 

 
THOMAS CREEK AT VIRGINIA STREET 

ESTIMATED MEAN WATER QUALITY FROM ELEVEN STORMS 1992-93 
BASED ON THOMAS CREEK MEAN DAILY FLOW AND 

CONCENTRATED OVER 24 HOURS AND 2 HOURS 
  24 HOUR 2 HOUR  24 HOUR 2 HOUR  24 HOUR 2 HOUR
 AVG AVG AVG MAX MAX MAX MIN MIN MIN 
 LB/FAN MG/L MG/L LB/FAN MG/L MG/L LB/FAN MG/L MG/L 
          
Ortho Phosphate mg/l 16.9 0.3 0.3 50.0 0.6 0.6    
Total Phosphate mg/I 35.8 0.6 0.8 92.7 2.1 2.9    
NO2-N mg/I 1.3 0.0 0.0 4.3 0.1 0.1    
NO3-N mg/I 28.2 0.4 0.5 96.4 1.1 1.2    
NH4-N mg/I 40.4 0.6 0.8 113.9 1.8 2.4    
TKN mg/I 221.2 3.5 4.4 628.4 10.2 12.0    
BODs mg/I 2497.8 37.3 48.2 6349.6 108.6 148.0    
TDS mg/I 2934.5 54.2 72.9 12017.6 182.4 248.5    
TSS mg/I 14216.8 202.6 259.5 79690.1 940.2 1281.3    
Silver mg/I 0.0 0.00017 0.00020 0.0 0.00064 0.00087    
Arsenic mg/I 173.9 0.00917 0.01151 1906.5 0.02039 0.02294 0.074 0.003 0.00479
Cadmium mg/I 58.9 0.00171 0.00205 646.9 0.00545 0.00613 0.009 0.000 0.00038
Chromium mg/I 224.2 0.02050 0.02569 2451.3 0.08089 0.11024 0.060 0.002 0.00385
Copper mg/I 2479.1 0.05197 0.06314 27236.2 0.10987 0.14505 0.048 0.001 0.00188
Mercury mg/I 9.3 0.00012 0.00014 102.1 0.00030 0.00039 0.000 0.000 0 
Nickel mg/I 588.8 0.01206 0.01432 6468.6 0.03824 0.04301 0.061 0.002 0.00357
Lead mg/I 502.1 0.09121 0.10840 5447.2 0.43773 0.49235 0.290 0.012 0.016 
Zinc mg/I 15744.8 0.37406 0.45043 172950 1.23056 1.38412 1.38463 0.05995 0.10043

 
NOTE: The minimum value blanks reflect cases of no data reported for a particular storm. 
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The following table indicates the beneficial use standard given in the reference NPDES reports 
for 1992-1993, limited to the constituents sampled in the 48-month report, which were used in 
the above analysis: 
 

TABLE 7 - 6   
BENEFICIAL USE CONTAMINANT STANDARDS 

 
BENEFICIAL USE STANDARD FOR  

NPDES REPORTS 
1992-1993 

 50%  100% 
Ortho Phosphate mg/l 0.025 0.075 
Total Phosphate mg/I 0.05 0.15 
NO2-N mg/I 0.02 0.06 
NO3-N mg/I 1 3 
NH4-N mg/I 0.01 0.03 
TKN mg/I ns ns 
BODs mg/I 1.5 4.5 
TDS mg/I 250 750 
TSS mg/I 12.5 37.5 
Silver mg/I 0.025 0.075 
Arsenic mg/I 0.1 0.3 
Cadmium mg/I 0.005 0.015 
Chromium mg/I 0.008 0.024 
Copper mg/I 0.1 0.3 
Mercury mg/I 0.001 0.003 
Nickel mg/I 0.00707 0.015 
Lead mg/I 0.025 0.05 
Zinc mg/I 0.1 0.3 

 
The averages for the eleven storms after dilution with Thomas Creek waters are outside the 
beneficial use criteria for all elements but the following, for both the 24- and 2-hour 
concentrations: NO2, NO3, TDS, Silver, Arsenic, Cadmium, Chromium, Copper, and Mercury.  
This also holds true for the maximum storm concentrations, except NO2, which is exceeded for 
both the 24-hour and the 2-hour concentrations. 
 
Ortho Phosphate, Total Phosphate, BOD and TSS are out of the standard by approximately an 
order of magnitude for the averages and for the maximum concentrations calculated. 
 
Of the metals, Nickel, Lead and Zinc exceed the beneficial use standards by significant amounts 
but less than an order of magnitude. 
 
Considering that the original urban area in Reno was older, with greater density of habitation, it 
is likely that the Thomas Creek area pollutant loads will be less and the corresponding 
infringement on beneficial uses will be less.  While this comparison is very approximate, it does 
indicate that there is not a great surplus of water in Thomas Creek for dilution of pollutants, 
since so many concentrations exceed the standard and several others are close.   
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This is a very simplified analysis, and the comparison is basically limited to a concentration point 
at Virginia, where all the influxes are accumulated.  Concentrations along the fan will be less 
than indicated at Virginia.  The detention ponds will accumulate some part of the TSS, and this 
will also include some of the other pollutants that become attached to the settled particles. 
 
It can be visualized that there may be a conflict in stream objectives between minimizing the 
increase in peak flows and consequent increase in bed and bank erosion potential, and 
providing sufficient dilution water in the stream to minimize encroachment on beneficial use 
standards.   From the point of view of the beneficial use standards, it would probably be 
desirable for the pond outflows to peak at the same time that the creek's flow from the upper 
basin is peaking locally, at least on the basis of this study.  However there are different 
dynamics in the high and mid-fan area.   
 
9.2. Case 2 - Comparison of Water Quality in Galena Creek and Thomas Creek  
 
The Galena Creek water quality measurement site is located downstream of relatively low 
density urban development higher up on the fan.  This development preceded that of the 
Thomas Creek Basin.  The upper basins of these two creeks bear some hydrologic similarity, 
although Galena is somewhat larger.  Galena Creek's upper basin is also subject to somewhat 
more anthropogenic sources of potential pollution than Thomas Creek's upper basin, because of 
the presence of the Mount Rose Highway, and the existence of ski recreational facilities in the 
upper basin.  However, there are no significant urban developments mapped in either creek's 
upper basin (i.e., that part above the fan apexes, approximately 6,000 feet elevation).  
 
The following table compares the water quality statistics of the two streams over the period 1989 
to 1998. The total number of samples taken for the period was 62 and 63 for Thomas and 
Galena Creeks respectively.  Not all samples were complete for all constituents.  The statistics 
shown are for the data reported.  
 
Galena waters are generally higher in most of the measured constituent concentrations.  TDS 
and Conductivity may possibly reflect a difference in geology in the two basins.  In general, 
however, there appears to be no practical difference in the average statistics for the two 
streams, with the exception of fecal streptococci, fecal coli, and e-coli.  These groups do show 
significantly greater values for Galena than for Thomas Creek.  This may reflect the presence of 
faulty septic leaching fields or leaking septic tanks on the Galena fan, or possibly a higher 
animal population in the upper basin. 
 
The following table compares the mean statistics for the average, median and mode, and 
maximum and minimum values for Thomas Creek and Galena Creek. 
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TABLE 7 - 7 
THOMAS CREEK AND GALENA CREEK CONTAMINANT COMPARISONS 

 

COMPARISON OF AVERAGE STATISTICS FOR 
THOMAS CREEK AND GALENA CREEK 

FOR 62 AND 63 SAMPLES RESPECTIVELY FOR 1989 - 1998 

 THOMAS CREEK GALENA CREEK 
Water Quality 
Parameter and 
Unit 

Avg. Med'n Mode Max. Min. Avg. Med'n Mode Max. Min. 

             

TEMP 'C'  6.02 6 1.5 16.8 -3.5 6.47 5.2 5 16 -3.5 

DISSOLVED  O2 Mg/l 10.01 9.9 10.1 16.3 5 10.44 10.2 10.2 19 8.1 

CONDUCT UM/CM  97.67 100 100 116 72 125.79 118 96 206 74 

pH LAB  7.99 8 8.2 8.5 7.2 8.03 7.9 8.2 8.5 7.3 

pH LAB OR FIELD 8.10 8.115 7.98 8.47 7.85 8.20 0 8.2 8.56 7.95 

pH FIELD NTU 7.87 7.93 7.8 8.87 7.09 7.95 7.51 7.73 8.93 7.34 

TURBID   
 

4.22 3.8 3.8 10 1.2 3.79 2.8 3.1 38 0.8 

COLOR PL-CO  15.69 13 12 45 3 12.69 12 12 60 3 

TDS  ppm 88.94 91 95 107 55 95.63 93 121 147 53 

TSS  ppm 9.69 9 6 32 0 7.11 5 4 40 0 

BICARB AS HCO3 Mg/l 58.18 61 61 68 41 57.19 59 76 85 22 

CO3 as CO3 Mg/l 0.95 0 0 10 0 2.48 0 0 12 0 

ALKAL as CaCO3 Mg/l 49.37 50 50 60 34 53.43 52 64 210 22 

ALKAL BICARB as mg/l
CaCO3 

47.48 49 50 56 20 51.15 48 62 210 18 

ALKAL CARB as Mg/l
CaCO3 

1.93 0 0 20 0 4.07 0 0 20 0 

N TOTAL Mg/l 0.33 0.29 0.33 1.02 0.1 0.44 0.42 0.55 1.02 0.17 

NITRITE AS N Mg/l 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.02 0.01 

NITRATE Mg/l as N 0.03 0.02 0.02 0.56 0 0.14 0.09 0.03 0.42 0 

N,AMMON DISS MG/L N 0.10 0.1 0.1 0.1 0.04 0.10 0.1 0.1 0.12 0.04 

NH3-NH3 UNIONZD Mg/l 0.00 0.001 0.002 0.005 0.0001 0.00 0.002 0.002 0.006 0.0003

N-TOTAL KJELDAHL Mg/l 0.29 0.26 0.2 1.01 0.09 0.29 0.24 0.24 0.98 0.08 

 
 
10. RECOMMENDATIONS 
 
10.1. Stream Gaging and Water Quality Sampling  
 
A comprehensive review of the water resource systems in the STM is recommended with the 
objective of supplementing the existing hydrological instrumentation network to cover data gaps 
that presently exist.    
 
For example, on Thomas Creek, the stream gage at the Apex should be reactivated, and new 
stream gages should be installed at select locations along the creek's path through the fan.   
Water quality collection should continue at the Apex, and additionally at least one and preferably 
two data collection points should be added between the Apex and Virginia Street.   
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In addition, several recording rain gages should be installed high up on the fan to develop better 
data for design and operations.   Precipitation characteristics at this altitude are considerably 
different from those at the airport.  
 
This program should also include a review of the hydrogeological database in conjunction with 
water supply plans, to determine where additional monitoring wells are needed for monitoring 
ground water flows and ground water quality.  Impairment of groundwater quality by 
stormwaters carrying street pollutants is of particular concern and requires careful monitoring, 
especially from recharge facilities. 
 
This type of network reinforcement should also be undertaken for other important streams in the 
STM.   A network enhancement as proposed will require additional equipment and installation, 
additional staff hours in data collecting, processing and analysis, and implementation of a staff 
training program. 
 
10.2. Prepare a Comprehensive Operations Model for STM Drainage System 
 
High water supply demand in this arid area combined with limited STM water resources will 
require increasingly more stringent technological management of the area's water resources.  
Pressures will come not only from population growth including new in-migration, but also from 
state and federal mandates requiring non-degradation of stream waters, and also requiring 
stream restoration and habitat improvement. 
 
We have seen in the analysis of Thomas Creek water quality that the volume of water available 
in the creek for dilution is not over-abundant.  It is clear that maintaining beneficial use 
standards for in-stream use will require careful management of stormwaters and flood waters.   
 
These pressures should be recognized and planning begun to develop a STM-wide computer 
model for storm and flood water routing, storage and disposition.  While imported water will 
continue to be an important supply source, management and control of these highly variable 
sources of bulk water will be needed to respond to these new pressures and demands on 
WCWRPD. 
 
Such a model should include the entire existing system of streets, gutters, channels, pipes, 
detention ponds, and creeks, with data sources including the existing and enhanced 
hydrological network recommended above.  It should also include a GIS linkage for handling 
spatial data.   The model should be capable of simulating water quality throughout the system, 
as well as flows and volumes. 
 
Recognizing this long-term need is a first step.  Next the requirements or specifications for the 
model need to be determined.  This step would form a framework for examining existing models 
and determining any additional features needed for the STM.  To the extent feasible, an effort 
would be made to utilize existing modeling.  Data for the model would come from existing 
construction drawings, subdivision reports, the existing County GIS and other local, state, and 
federal reports, as well as the hydrometeorological network.  Model testing and verification, and 
training, would also be key parts of the program.   
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 10.3. Review Flood Plain Mapping Status 
 
Thomas Creek was mapped in the 1994 FEMA maps but was not included for detailed flood 
plain mapping in the 1999 draft update.  It is recommended that Thomas Creek and any other 
creeks where development has occurred since the 1994 mapping be added to the update using 
“detailed methods", since there will be significant changes in flood characteristics with 
development. 
 
10.4. Review of Best Management Practices Implementation Procedures for Maintaining 

Beneficial Use 
 
The present detention ponds in the STM were implemented primarily to control flood peak 
increases due to urbanization.  Water quality considerations were generally not a design 
parameter for these ponds.   
 
As EPA and state water quality requirements become more stringent, there will be pressures 
from various sources to adopt more and more so-called “Best Management Practices”, such as 
extended detention ponds, end-of-pipe water-treatment devices, infiltration basins, etc.   A 
problem with many of these practices is that their implementation commonly does not address 
whether or not they relieve beneficial use impairment.  Emphasis is placed on capturing surface 
waters long enough for sedimentation to occur thereby "improving" water quality.  However, it is 
frequently found that the chemicals attached to depositing sediment particles are not bio-
available, and instead toxic chemicals in solution that are bio-available are not removed and are 
passed into the stream system.  
 
Infiltration is commonly thought to be a way to "improve" surface water quality.  A problem in an 
urban setting is that concentrations of certain metals such as lead and arsenic, which are 
common constituents of street and highway runoff (even after the removal of lead from 
gasoline), can be a considerable hazard if allowed to enter groundwater drinking water supplies.  
Such chemicals in solution can arrive at the phreatic surface in the aquifer without dilution and 
form slugs of toxic waters that may eventually reach well supplies.  It may be better to discharge 
these materials to surface waters where there is a much greater volume of water available and 
better opportunity for dilution, and less chance for impairment of beneficial uses. 
 
This proposed review of Best Management Practices should aim for improvement in County 
procedures for evaluating infiltration practices as regards their potential effect on groundwater 
supplies, with an eye towards future likely regulation.  
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Appendix 1 

Extract from Lee and Jones-Lee  
Procedure for Developing Stormwater Infiltration 

 Best Management Practices 
 
Stormwater infiltration schemes are included in the EPA classification of Class V Injection Wells.  
The EPA is currently in the process of developing regulatory programs for control of pollution by 
Class V injection wells.  These regulations are being promulgated under the 1986 amendment 
to the Safe Water Drinking Act.  The proposed regulations will require pretreatment to conform 
to drinking water MCLs.  The agency is considering additional regulations for stormwater and 
subsurface drainage facilities.  There are a large number of potential problems associated with 
infiltration of stormwaters, and selection of this technique should only be after careful evaluation 
of all the ramifications. 
 
Following is an extract from a paper by Lee and Jones-Lee (1998) outlining a procedure for 
developing stormwater runoff infiltration BMPs.   These recommendations are suggested to 
WCWRPD for consideration (from Development of Appropriate Stormwater Infiltration BMPs: 
Part I, Potential Water Quality Impacts, Monitoring, and Efficacy Evaluation, G. Fred Lee and 
Anne Jones-Lee, Ground Water Protection Council 98 Annual Forum, September, 1998): 
 
“Review Existing Water Quality Characteristic Data for the Stormwater Runoff and 
Receiving Waters” 
 

 Determine if there is an exceedance of a receiving water quality standard that is caused 
by or contributed to by the stormwater runoff. 

 
 Determine if a real water quality use impairment (pollution) of the receiving water is 

occurring in the receiving waters for the stormwater runoff that is due to constituents in 
the stormwater runoff. 

 
 Evaluate whether administrative exceedance of water quality standards is occurring. 

 
 If a water quality standard violation occurs without a significant use impairment of the 

receiving waters, then petition the regulatory agencies for a variance from having to meet 
water quality standards in the runoff/receiving waters based on there being no use 
impairment occurring in the receiving waters due to the stormwater runoff-associated 
constituents. 

 
“Determine the Cause of the Pollution and the Source of the Pollutant” 
 

 If water quality use impairment is found in the receiving waters for the stormwater runoff, 
determine the specific causes of the use impairment and through forensic studies, 
whether the toxic/available form of the specific constituent(s) responsible for the use 
impairment is derived from the stormwater runoff of concern. 
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 Determine if the constituents responsible for the use impairment can be controlled at the 
source through source control. 

 
 Evaluation of the Potential Use of Stormwater Infiltration as a Water Quality BMP 

 
 If it is found that chemical constituents in the urban area and/or highway stormwater 

runoff are causing real, significant use impairments of the receiving waters for the runoff, 
then consider whether stormwater infiltration is a viable, cost-effective BMP for managing 
the water quality problems associated with direct discharge of stormwater runoff to 
surface waters. 

 
 Conduct the necessary field studies to evaluate the permeability of the area and the 

physical and chemical character of the aquifer solids and groundwaters into which the 
stormwater could be infiltrated. 

 
 If the area available for stormwater infiltration has sufficient permeability to infiltrate the 

stormwater with little possibility of stormwater bypass which could cause violations of 
water quality standards in the receiving waters for the stormwater runoff due to the 
constituents in the bypassed water, then evaluate the groundwater hydrology of the 
aquifer system to determine the direction of flow of the groundwaters that would receive 
the infiltrated stormwater. Pay particular attention to any existing or potential individual or 
municipal water supply wells that exist now or could be developed in the future that would 
intersect the groundwater plume created by the infiltrating stormwater. 

 
 Evaluate the aqueous environmental chemistry of the constituents of concern in the 

infiltrated groundwaters with respect to their potential transport and transformations 
through the vadose zone and the saturated aquifer to existing as well as possible water 
supply wells that could be constructed in the future. 

 
 If the groundwater hydrology is such that within one mile of the infiltration basins, the 

groundwaters will be discharged to surface water systems, then evaluate the potential for 
the constituents in the infiltrating stormwater to be present in the groundwater discharged 
to surface waters at concentrations that could be adverse to aquatic life or other 
beneficial uses of these waters. 

 
 If it appears that the potential pollutants in the stormwater runoff will not cause water 

quality problems for domestic water supplies that could be developed on adjacent or 
nearby properties to the infiltration trench/basin and there are no potentially significant 
surface water quality problems associated with the discharge of the infiltrated stormwater 
to surface waters, then proceed with the design and construction of the infiltration 
trench/basin. It may be necessary to pretreat the stormwater runoff to remove certain 
constituents before infiltration of the runoff into the groundwater system in order to protect 
groundwater and aquifer quality. 

 
 Develop and implement water quality and aquifer quality monitoring programs that will 

assess the build-up of chemical constituents within the surface sediments of the 
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infiltration basin and within the aquifer. Also, monitor the chemicals and pathogens 
present in the infiltrated water within the near water table groundwater just down gradient 
of the infiltration trench/basin and along the path of the plume that will be developed from 
the infiltrating stormwater mixing with the groundwaters that occurs under the infiltration 
trench/basin. 

 
 Establish a contingency fund of sufficient magnitude to ensure that funds will be available 

throughout the life of the infiltration project to address plausible, worst-case failure 
scenarios of the infiltration system and pollution of the groundwaters. 

 
“Detection of Future Stormwater Runoff Water Quality Problems” 
 

 Develop an ongoing monitoring/evaluation program to search for subtle and new water 
quality use impairment associated with stormwater runoff to nearby surface waters if the 
stormwater is not completely infiltrated. Also consider subtle and new water quality 
problems that could develop associated with the infiltration of stormwater runoff-derived 
constituents into the aquifer system.  

 
 Appropriate adoption of this program will provide the necessary information to ensure that 

any development of a stormwater runoff BMP, including infiltration, will be justified based 
on direct discharge of the stormwater runoff to surface waters causing significant adverse 
impacts to the beneficial uses of these waters. It will also ensure that the infiltration of 
stormwater runoff will not cause significant water quality problems due to the chemical 
constituents and pathogenic organisms in the infiltrated waters. 

 



Appendix 2 
Discussion of Approximate Methods and Reference Papers 

 
The Hollis Paper 
 
Hollis collected data from a number of earlier researchers, including Leopold, and consolidated 
them into a new graphical relationship.  (Leopold's work was seminal in this regard but later 
studies including this one are based on more data and are preferred to the Leopold study 
(USGS Circular 554).  Hollis plotted flood recurrence intervals from 0.1 year to 200 years versus 
Percentage of Basin Paved (i.e., impervious, including roofs).  The graph contains mapped 
isopleths of the ratio of Peak discharge after urbanization to Peak discharge before 
urbanization.  Ratios between 1 and 4 were reasonably represented by the data in the 
continuous return-period span of 1 to 100 years.  Between 0.1 and 1 year, only two data points 
were available; these were used to construct isopleths of obviously lesser reliability.  However, 
this was the only reference addressing this return-period span. 
 
Hollis revisited this research in several later papers (published in England and not immediately 
available) but according to advice from Len Wright on the SWMM-Users Group, only minor 
additions were made in the later studies.  
 
Sauer, et al - USGS WSP 2207 
 
The study analyzed peak flows at 269 gaging stations in 31 states.  No sites in Nevada were 
considered and only 3 in California and 2 in Arizona.  Thus, there is a bias towards Eastern U.S. 
conditions.  However it does address urban hydraulics with greater detail than the Hollis study.  
Return periods studied were 2, 5, 10, 25, 50, 100, and 500 year.  QU - urban discharge - was 
regressed against QR - rural discharge - and several parametric variables:  
  
 Drainage Area,  
 Slope,  
 Rainfall Intensity,  
 Basin Storage,  
 Basin Development Factor,  
 Impervious Area, and  
 Lag time.   

 
The regression equations were logarithmic in form; in exponential form the above explanatory 
variables resulted in a factor that was multiplied times the QR or Rural Q value.  The rural Q 
value took into account all local effects, which then justified use of the equations throughout the 
United States.  The QR values are determined outside the scope of WSP 2207. 
 
Three sets of equations were derived, two being seven parameter sets and one being three 
parameters.  Not all variables were used in a set.  Slope and Lag time were not used in the 
same sets.  The calculated results are comparable for the three methods.  
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The three parameter set is considered adequate for the purposes of the present study.  This set 
uses the parameters Area, Basin Development Factor, and Rural Discharge. 
 
Basin Development Factor (BDF) is a somewhat subjective parameter - the drainage area is 
divided into three equal parts and each part is ranked 0 or 1 for four hydro factors depending on 
whether the hydro factors are less than or greater than 50%.  Multiple regression techniques 
showed that it was a significant variable in all three equation sets.  
 
The four factors are (1) Channel Improvements; (2) Channel lining; (3) Storm drains or Sewers; 
and (4) Curb and Gutter Streets.  The maximum BDF is 4*3 = 12, and the minimum is 0.  A 
value of 12 indicates full urbanization of the basin, and a value of 0 indicates no urbanization. 
 
The paper did not include a methodology for estimating QR - rural discharge (i.e., pre-
development).  It noted that while setting BDF to 0 such a result would be obtained. 
 
To estimate QR, other studies were reviewed. 
 
 
 Thomas, B.E., et al, USGS OFR 93-419 
 
This study investigated flood magnitude and frequency in nine arid Western States, centering on 
the Great Basin of Nevada.  This area was divided into 12 semi-homogeneous areas for 
regression studies.  Zone 5 included the east slope of the Sierras and all of the Truckee 
Meadows area. 
 
Different regression equations were derived for each of the 12 zones. For Zone 5 (including 
South Truckee Meadows) the significant variables were found to be:  
 

 Drainage area, 
 Elevation, and 
 Latitude. 

 
 
Jennings, M.E., et al USGS WRI 94-4002 
 
This report is a compilation of the peak flow estimating equations derived for each of the 50 
states by the USGS state offices.  For Nevada, the report quoted a study by Christensen, R.C., 
and Spahr, N.E., 1980, Flood Potential of Tonopah Wash and Tributaries, eastern part of 
Jackass Flats, Nevada Test Site, southern Nevada:  USGS WRI 80-963. 
 
Four regression equations are given for all of Nevada.  Principal variables are Area, Elevation, 
and Latitude.  These are the same variables as used by Thomas et al.  
 
While this report provides a comprehensive national picture, it is believed that Thomas et al 
study is more applicable for the present purpose. 
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Burkham, USGS WSP 2316 
 
This paper describes alternative methodologies for estimating floods in the Nevada area and 
vicinity, but no actual parametric equations are included.  
 
Additional references are cited in all these reports; however it is believed that the Sauer, et al 
and the Thomas, et al reports are adequate for the purposes of this investigation. 
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Appendix 3 
Subdivision Reports for South Truckee Meadows 

 
No. SUBDIVISION NAME UNIT # 
1 SOUTHWEST VISTA UNIT 1 
2 SOUTHWEST VISTA UNIT 2 
3 SADDLEHORN UNIT 1 
4 SADDLEHORN UNIT 2 
5 SADDLEHORN UNIT 3 
6 SADDLEHORN UNIT 4 
7 SADDLEHORN UNIT 5 
8 SADDLEHORN UNIT 6 
9 SADDLEHORN UNIT 7 
10 SADDLEHORN UNIT 8 
11 SADDLEHORN UNIT 9 
12 SADDLEHORN UNIT 10 
13 FIELDCREEK RNCH UN 1A&1B 
14 FIELDCREEK RNCH UN 8,9,10 
15 FIELDCREEK RNCH UN 5,6,7 
16 GALENA MEADOWS  
17 GALENA TERRACE   
18 ARROWCREEK  PH 1 
19 ARROWCREEK  PH 2 
20 CURTI RANCH UN 2 
21 COTTONW'D CR ESTATES UH 1 
22 COTTONW'D CR ESTATES UN 2 
23 COTTONW'D CR ESTATES UN 3 
24 COTTONW'D CR ESTATES UN 4 
25 COTTONW'D CR ESTATES ALL - MP 
26 PINE TREE RANCH ALL - MP 
27 MONTREUX ALL - MP 
28 STERLING RANCH DET PD UN 1 
29 STERLING RANCH  UN 1 
30 STERLING RANCH  UN 2 
31 GALENA CANYON  ALL - MP 
32 WEDGE MEADOWS  
33 LANCER ESTATES 8&9 
34 ST JAMES’S VILLAGE  
35 ECCLES RANCH  
36 SCOTCH PINE  
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Appendix 4 
General References – 

South Truckee Meadows Storm Drainage and Flood Flows 

 
Item 
No. 

 
Report Title, Authors, Date 

1 Washoe County Flood Control Master Plan Concept Level 
Report - Volume 1, Kennedy/Jenks/Chilton, 1991 

2 Southeast Truckee Meadows Flood Control Regional 
Facilities - Preliminary Design, Kennedy/Jenks, 1997 

3 Water Quality Conditions in Steamboat Creek, Washoe 
County, Nevada, 1987-1991, by John E. Reuter and Charles 
R. Goldman, Institute of Ecology, UC Davis, 1993 

4 Steamboat Creek Restoration Plan, by Jeff Codega / 
WESTEC, 1996, revised 11/11/98 (latest) 

4a Do, Executive Summary, (10pp), 1996, revised 1/15/98 
(latest) 

5 Washoe County Urban Stormwater Management Program, 
Vol. I, Institutional and Regulatory Aspects, CH2M Hill, 
Robert Pitt, Cooper Associates, Consulting Engineering 
Services, June 1982 

6 do, Volume II, Street Particulate Data Collection and 
Analyses,  August 1982 

7 do, Volume III, Urban Stormwater Pollutant Discharges,  
November 1992 

8 do, Volume IV, Public Works Practices and Program 
Review,  June 1983 

9 1995-2015 Washoe County Comprehensive Regional Water 
Management Plan, Washoe County Department of Water 
Resources, March 1997 

10 Preliminary Whites Creek Basin Management Study (final 
report), Cella Barr Associates, August 1994 

11 FEMA Preliminary Flood Restudy for Washoe County, 
Nevada and Incorporated Areas, June 30, 1999 

12 FEMA 1994 FIRMs for most of project area, dated 
September 30, 1994; 1994 report not available from FEMA; 
this is (Jan 2000) "current effective FIRM", total of 20 map 
panels (see marked up index map) 

13 90% submittal Master Drainage Report for Geiger 
Grade/Toll Road Improvement Project, Washoe County, NV, 
for NDOT, RTCWC, and Washoe County by Stantec 
Consulting, Inc., January 1999, (Note: EXTRACT Only on 
hand: T/C and pp. 1-2)  
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Item 
No. 

 
Report Title, Authors, Date 

14 Whites Creek Detention Facility Feasibility Study, Washoe 
County, prepared for NDOT by Nimbus Engineers, June 
1993.  (Note: EXTRACT only on hand: pp 1, 13-14) 

15 Southeast Truckee Meadows Flood Control Master Plan, 
prepared for Nevada Tri-Partners, Nimbus Engineers, 
Revised September, 1995 (Note: Missing Appendixes B 
through E) 

16 Investigation of Truckee Tributary Water Rights, Final 
Report, Sierra Hydrotech, to Donald Mahin, Washoe County 
Department of Water Resources, 11/17/99 

17 USDA, Soil Conservation Service, Soil Survey of Washoe 
County, NV, Southern Part, undated.  Accompanying 
orthophoto soils maps dated 1974, compiled 1978 

18 EPA TMDL Case Study Truckee River, NV, August, 1994 
19 Steamboat Creek Restoration Plans (untitled) - 17 sheets 

(AutoCad files), dated various 1994-1995 
20 Southeast Truckee Meadows Flood Control Financial Plan, 

Letter, Kennedy/Jenks Consultants to Leonard Crowe, 
WCDWR, 5/7/97 by Lynn H. Orphan 

21 SETM Flood Control Master Plan, Note to Lynn Orphan, 
Kennedy/Jenks, 6/25/97 

22 Implementation Plan for Damonte Ranch Drainage District 
and The Southeast Truckee Meadows Flood Control Master 
Plan, undated, 3 pages, accompanying 2 maps: 1), DRDD 
Subareas and Phases, 2), DRDD Sub-areas, (Fax date 
6/26/97) 

23 Board of County Commissioners Agenda item: 
Approve contract with KJC to develop STM flood control 
impact fee; resolution to reimburse cost of flood control 
facilities and appurtenances out of bond proceeds; To John 
A. MacIntyre, County Manager, from John M. Collins, 
Manager, dated 7/29/97 

24 Southeast Truckee Meadows Flood Control Impact Fee, 
KJC Job No. 977017.01, Technical Memorandum, from 
Lynn Orphan, KJC to Leonard Crowe, WCDWR, 10/7/97 
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Item 
No. 

 
Report Title, Authors, Date 

25 Southeast Truckee Meadows Flood Control Impact Fees, 
Operation and Maintenance User Fee Evaluation, KJC 
977017.01, Technical Memorandum, from Loren Murray, 
KJC to Leonard Crowe, WCDWR, 10/10/97 
 

26 Southeast Truckee Meadows Specific Plan Impact Fee - 
Land Use Assumptions (Public Hearing Item for County 
Commission agenda), 10/10/97 

27 Damonte Ranch Detention Basins Construction Cost 
Estimate, from G. Armstrong, Nimbus Engineers to L. Crowe 
(fax), 10/16/97 

28 Southeast Truckee Meadows Specific Flood Control Impact 
Fee for the southeast Truckee Meadows Flood Control 
Master Plan, Memo from Leonard Crowe to Washoe County 
Planning Commission, 10/16/97 

29 Adoption of Resolution Initiating a Development Code 
Amendment, Staff Report, 10/16/97, Prepared by W. Dean 
Diederich - Resolution 97-12 

30 Staff Report, Inspection Fees, Washoe County District 
Attorney, 11/6/97 - Southeast Truckee Meadows Specific 
Plan Area Drainage Impact Fees, 11/6/97, To Leonard 
Crowe from Maddy Shipman, Asst. DA. 

31 Capital Improvement Plan for the Southeast Truckee 
Meadows Flood Control Impact Fee, 10/16/97, Planning 
Commission Action - by Leonard E. Crowe, Water 
Resources Planning Manager 

32 Southeast Truckee Meadows Specific Plan Master Flood 
Control Plain, Washoe County, NV, Appendix D, pp. 7D-3, -
5, and -7 ONLY, 9/16/97; Note: Remainder of this report 
missing.  

33 Ordinance amending Ch. 110 of Washoe County Code ...to 
add Drainage Impact Fees to be imposed within the 
Southeast Truckee Meadows Specific Plan Area 
(SETMSPA), passed 1/13/98 

34 Washoe County Water Service Ordinance 3/2/98, Rev 0. 
35 Summary page of impact fee, user and debt service fee, and 

Sparks Agreement  
36 Spanish Springs Valley Stormwater and Drainage Facilities, 

Graphical summary of fees 
37 Hydrologic Analysis Exhibit "1" for Thomas Creek, Dry 

Creek, and the Boynton Slough, Washoe County, NV, 
Prepared for FEMA, Nimbus Engineers, Revised November, 
1991 
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38 Southeast Truckee Meadows Flood Control Master Plan, 
Nimbus Engineers, Revised September, 1995 

39 Bill No._____, Ordinance No._____, Summary: Adopts user 
charges for provision of stormwater drainage and flood 
control service within the unincorporated area of Washoe 
County and provides procedures for its enforcement, 
8/30/99, Revision 1 

40 Orthophoto Map Series, 10' pixels, TIFF Format CD-ROM 
41 Do, 4' pixels 
42 GIS ArcInfo coverages: Parcels, Streams, Street 

Centerlines, Ditches, FEMA, planned land use, 20' contours 
from DEM 

43 Flood Control and Stormwater Master Plan, South 
Meadows/Double Diamond Ranch, Reno, NV, Second Draft, 
3/9/95 

44 Washoe County, NV Hydrologic Criteria and Drainage 
Manual - Draft, 1996 

45 Washoe County Urban Stormwater Management Program, 
Volumes I - IV, 1992-1993 

46 Soil Survey, South Washoe County, no date, circa 1980 

47 Water Quality Conditions in Steamboat Creek, Washoe 
County, NV 1987-1991, Institute of Ecology, University of 
California, Davis CA, 1993 

48 Fluvial Geomorphology Study, Steamboat Creek Restoration 
Project, Phase I and II, 1994 

49 Washoe County Stormwater Discharge Permit Water Quality 
Sampling Reports (extracts): 
Eighteen Month Report, March 1992 
Twenty Four Month Update, September, 1992 
Forty Eight Month Update, September, 1994 



Appendix 5 
Thomas Creek Inflow Graphs – 2 to 100 Year Occurrences 
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ECO:LOGIC Engineering 
 
 
SOUTH TRUCKEE MEADOWS FACILITY PLAN – PHASE I 
TECHNICAL MEMORANDUM NO. 8 
 
 
SUBJECT:  Recommended Water Supply Components and Evaluation Approach 
 
PREPARED BY: John Enloe 
 
DATE:  September 2000 
 
 
1. INTRODUCTION 
 
In December 1999, the Washoe County Regional Water Planning Commission (RWPC), in 
cooperation with the South Truckee Meadows General Improvement District (STMGID) 
commissioned ECO:LOGIC to develop a water, wastewater and storm water facility plan for the 
South Truckee Meadows.  In July 2000, ECO:LOGIC submitted the draft report, “Phase 1 – 
Assessment of Current and Future Conditions”.  The report presented project goals and 
objectives, a description of the existing systems, summarized existing water demands and 
developed estimates of build-out water demands based on approved land uses, summarized 
existing water rights, and presented an overview of water supply options and constraints.   
 
As described in the Phase 1 Scope of Work, this report identifies recommended water supply 
components to evaluate in Phase 2, and presents the recommended evaluation approach.  
Topics addressed in this report include: 
 

 Overall evaluation approach 
 Water supply / demand matrix 
 Tributary yield approach  
 Water supply components recommended for evaluation 
 Example water supply scenarios 
 Recommended instream flow evaluation approach 
 Wastewater implications 
 Information needed from others 
 Alternatives not considered 

 
2. OVERALL EVALUATION APPROACH 
 
Opportunities to increase water supplies to the South Truckee Meadows include expanded use 
of the groundwater resource, expansion of existing Truckee River surface water supplies, and 
conversion of the local creek resources from agricultural irrigation to municipal water supplies or 
other beneficial uses.   
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To develop a water supply plan, estimates of future water requirements must be determined and 
compared against available water supplies.  From the prior report, build-out water demands 
have been estimated to range from 12,210 to 14,899 acre feet per year, equivalent to an 
average day demand of 10.9 to 13.3 MGD.  Peak day demands are estimated to range from 
25.8 to 31.6 MGD.  In the South Truckee Meadows, surface water availability varies throughout 
the year and between years.  For example, in any given year, any of four water supply 
conditions may occur: 
 

1. A normal supply from both the tributary creeks and the Truckee River system; 
2. A limited supply on the tributary creeks while there is a full supply from the Truckee River 

system; 
3. Conversely, a limited supply from the river system while the tributary creek flows are 

normal, or;  
4. A limited supply from both the tributary creeks and the Truckee River system. 

 
To fully evaluate available water supplies versus demands, a water supply / demand matrix will 
be prepared.  The matrix will include both potable and effluent reuse water demands, and will be 
used to evaluate several water supply scenarios based on the timing of available water.  This 
water supply / demand matrix will be designed to withstand a 10-year drought cycle (the actual 
drought of 1987-94, with 1987-88 added to the cycle), consistent with the water supply reliability 
required by the Comprehensive Regional Water Management Plan.  Normal water years will 
also be evaluated. 
 
The availability of surface water supplies in the South Truckee Meadows is highly dependent on 
the yield of the tributary creeks.  Determining the yield of a tributary creek right will be a complex 
analysis, since the yield of a particular water right may be different for each water supply 
scenario.  Each water right has a diversion priority, a particular place of diversion, and the 
availability of water may be dependent upon the actual diversion of water rights with a higher 
priority.  The yield analysis will consider the available flow, unavailable flow, the water required 
to continue to serve agricultural areas, the historic consumptive use, the water rights priority and 
the water rights implications of a new point of diversion.   
 
Furthermore, when a particular water supply component has implications to the Truckee River, 
tests will be developed and applied to determine if there are potential water right impacts to 
downstream users or discharge permit implications to Truckee Meadows Water Reclamation 
Facility (TMWRF).  These specific tests will be defined during the Phase 2 evaluation.  
 
To match the timing constraints of the different water supplies available in the South Truckee 
Meadows, six water supply components are recommended for evaluation.  The Phase 2 
analysis will combine appropriate water supply components and facility options into scenarios, 
which provide flexibility and make efficient use of the surface and groundwater resources when 
they are available.  Each water supply scenario will be evaluated using the 10-year design 
drought and the water supply / demand matrix to determine the quantity and timing of available 
water versus demand.   
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Several of the water supply components have different facility options.  Evaluation of the 
alternative facility options will identify different implementation impacts for a particular scenario, 
such as the estimated cost of the facilities to develop the water supply, ongoing operation and 
maintenance costs, instream flow considerations or regional wastewater implications. 
 
With regard to instream flow considerations, the approach for Phase 2 is to expand upon the 
site specific evaluation performed on the sample segment of Thomas Creek, and evaluate the 
drainage basin and stream channel characteristics for each creek with a proposed diversion.   
Evaluation of possible impacts resulting from reduced non-irrigation season diversions from 
Galena and Browns Creeks to Washoe Lake will also be investigated. 
 
In addition to the water right and creek instream flow considerations, local and regional 
wastewater implications associated with the 6 water supply components will be addressed.   For 
example, the regional wastewater plan recommends that Huffaker Reservoir continue to be 
utilized for effluent storage for both TMWRF and South Truckee Meadows Water Reclamation 
Facility (STMWRF).  One of the water supply scenarios will consider the feasibility, 
consequences and potential benefits of using Huffaker Reservoir for water supply purposes, and 
present the total impact and estimated cost to the region based on both regional wastewater 
and water supply requirements.  Storage facilities other than Huffaker Reservoir will also be 
considered. 
 
The following sections more fully describe the recommended water supply components and 
evaluation approach.   
 
3. WATER SUPPLY / DEMAND MATRIX 
  
To fully evaluate available water supplies versus demands, a monthly water supply / demand 
matrix will be prepared, covering a 10-year drought cycle.  The 10-year drought cycle will be 
based on the actual drought of 1987-94, with 1987-88 added to the cycle, consistent with the 
Comprehensive Regional Water Management Plan.  A few representative normal years will also 
be evaluated. 
 
The matrix will evaluate available water supplies versus demands in the South Truckee 
Meadows, including potable and effluent reuse water demands, estimated water consumption 
and flow to STMWRF.  Estimates of groundwater usage by private and domestic well owners 
will also be taken into consideration.  Monthly water demands at build-out of the approved land 
uses will be based on historical usage patterns.  As a base case, monthly demands will be 
consistent from year to year.  Demand variations such as affects of mandatory water 
conservation can be incorporated into the matrix as a variable to determine the sensitivity of 
water supply scenarios to variations in demand.   
 
Information on water supply availability will be developed primarily from available data and will 
be incorporated into the matrix.  The water supply options consist of the following components: 

 
 Firm and interruptible supplies from the Truckee River; 
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 Local groundwater resources, including additional supplies that may be developed with 
artificial recharge; and 

 10  years of historical average monthly flow for the tributary creeks. 
  

Significant amounts of data have been collected on the local groundwater resources within the 
South Truckee Meadows.  Much of this information has been incorporated into groundwater flow 
models developed several years ago, and is summarized in various reports.  However, because 
the hydrogeology of the Mount Rose aquifer is highly complex and may be influenced by the 
numerous faults, additional investigation and data will be required to fully understand the 
groundwater flow regime.  As identified in the prior Phase 1 report, several issues will influence 
the long-term development and utilization of the groundwater resources along the Mount Rose 
fan.  These issues include the influence faults have on groundwater flow in the aquifer and the 
magnitude of the groundwater resource, the potential for localized total dissolved solids (TDS) 
build-up resulting from effluent reuse practices, the importance of maintaining a useable 
monitoring-well network, and the need for a full-scale aquifer storage and recovery test.   
 
The issue of most importance to this Facility Plan is the effect of faulting.  Because the 
groundwater resources may be significantly affected by faults, it is prudent to undertake 
investigations specifically designed to determine their influence.  If it is determined that the 
effect of faulting is significant, then the sustainable yield of the aquifer will be less than previous 
estimates indicate.  On the other hand, a compartmentalized aquifer may improve the efficiency 
of aquifer storage and recovery programs in this area.  Under this condition, the injected water 
may not move quickly beyond the recovery wells.   
 
To understand the effect of faulting, a two-tiered investigation approach is recommended.  To 
develop information that can serve as the basis for the facility planning effort in Phase 2, the first 
level of investigation will consist of further evaluation of the aquifer in the vicinity of the STMGID 
No. 1, 2 and 3 Wells.  Since this portion of the STMGID well field is roughly in the middle of the 
aquifer system, more detailed evaluation of this aquifer block may allow inferences to be drawn 
that can be extrapolated and applied to similar areas elsewhere within the aquifer system. The 
additional evaluation would generally involve a comparison between the volume of water 
pumped from the wellfield and the volume of water calculated from the observed cone of 
depression.  The analysis may help answer the question of whether the groundwater pumped to 
date was derived from storage or captured groundwater flow.  It would also be instructive to 
develop a detailed simulation model of the aquifer in this vicinity and compare model scenarios 
that consider and ignore horizontal flow barriers (faults).  This recommended approach will 
provide the basis from which to estimate certain groundwater resource properties for the Facility 
Plan, such as the sustainable yield of the aquifer, the potential for aquifer storage and recovery, 
and the drought back up the groundwater resource will provide. 
 
The second evaluation would involve development and initiation of a long-term groundwater 
investigation program on the Mount Rose fan.  Such a program could be conducted by the 
Washoe County hydrogeology staff, and would consist of investigations specifically designed to 
determine the influence of faults.  This might involve drilling a sufficient number of observation 
wells to define the hydraulic gradient and distribution of aquifer properties.  It may also entail 
construction of a test well and monitoring wells specifically located to document the presence of 
a fault, and to evaluate whether or not it impedes groundwater flow.  In addition, the existing 
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monitoring well network should be augmented with strategically placed wells.  Given a suitable 
monitoring well network equipped with accurate data logging equipment, the sources and 
magnitude of local recharge to the aquifer might be quantified with a high degree of confidence.  
With this long-term groundwater resource investigation and monitoring program in place, 
estimates used in the Facility Plan can be updated as better information becomes available, and 
the Plan updated accordingly. 
 
With regard to the surface water supplies in the South Truckee Meadows, determining the 
available flow from the tributary creeks for water supply or other beneficial uses will involve a 
complex water right and yield analysis, and a determination of recommended instream flow 
requirements.   These issues are discussed in detail in subsequent sections of this report. 
 
4. TRIBUTARY YIELD APPROACH 
 
In order to determine the viability and potential capacity of various water supply scenarios that 
include a tributary creek component, a stream flow yield analysis is required.  This stream flow 
yield analysis must take into consideration the following: 
 
 Historical return flows 
 Stream flow data analysis 
 Decreed and permitted points of diversion 
 Water righted acreage that will continue to be irrigated 
 Water righted acreage that will no longer be irrigated 
 Desired instream flows by stream segments 
 Time of year that diversion will take place 
 Proposed points of diversion  
 Monitoring and enforcement 
 
These water rights issues will limit the amount of water that may be available for water supply 
purposes from any given stream.  The following process is recommended to develop an answer 
to the critical questions of what water rights are expected to be acquired for water supply 
purposes, and how much water will be available to provide water service? 
 
1.  Compile monthly stream flow data for those years identified in the Regional Water Plan as 
the 8 year historic drought plus two additional years of drought resembling 1987 and 1988 (the 
10 year design drought).  Add to this data, several representative normal water flow years.   
 

Utilizing existing reports, compile data for Thomas, Whites, Steamboat and Galena 
stream flow gauge data and the release data from Washoe Lake. Then, evaluate and if 
necessary modify estimates of missing data and other non-gauged stream flow data. The 
Water Master, Unites States Geological Survey (USGS) and Washoe County have some 
limited records of Washoe Lake Reservoir and Galena Creek Ditch Company diversions 
of Galena and Browns Creek flows to Washoe Lake, as well as historical spot stream 
flow measurements that will be useful in the estimation process. This monthly data will be 
utilized for each year of the 10-year design drought, plus a few representative normal 
years. 
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2.  Define the availability of water rights and the extent of water flow represented by shares in 
the Washoe Lake Reservoir and Galena Creek Ditch Company. 
 

Some basic water rights work must be completed to determine how Galena and Browns 
Creek flows represented by the shares in the Washoe Lake Reservoir and Galena Creek 
Ditch Company can be utilized independent of the irrigated acreage noted under the 
decree.  This includes determining the flow and volume of water, which may be diverted 
from Galena and Browns Creek if it is not diverted to Washoe Lake. 

 
3.  Incorporate the instream flow recommendations by stream segment as determined by Chad 
Gourley. 
 

The instream flow recommendations will define minimum flows to satisfy environmental 
considerations that will be unavailable for water supply purposes at a particular point of 
diversion.  If for instance there is insufficient water to meet the designated instream flow 
requirements in a particular creek segment, but there is water available in the stream at 
that point to meet the water right as it was historically utilized, then it will be determined if 
water can be diverted farther downstream where instream flows are being met. 

 
4.  Obtain copies of digital files for the State Engineer’s Decree Maps and Washoe County land 
division maps.  Enter these maps into a GIS system and identify water right priorities relating to 
parcels served by Steamboat, Galena, Whites and Thomas Creek. 
 

In order to fully evaluate the water available to provide a water supply it is recommended 
that a GIS data file be developed. The GIS output will be utilized for defining water use by 
priority in areas that will continue to be irrigated, in areas which water rights are assumed 
to become available, and for the purpose of evaluating the water rights implication of a 
particular point of diversion. The layers will include the State Engineer’s map of decree 
claim locations, the decreed water rights priorities, the presently irrigated acreage and 
County parcel maps.   

 
The parcels that will remain irrigated and therefore continue to divert water from each 
creek will be identified, and for those parcels the total acre footage, water flows and 
priorities from each creek will be calculated.  For the remaining areas that will not 
continue to be irrigated, it is assumed that these water rights will be available for water 
supply purposes.  For these areas, the evaluation will identify acre footage and priorities 
by creek system. 

 
5.  Establish historic consumptive use assumptions for water rights. 
 

In order to determine if the available supply is adequate to meet the diversion schedule, 
the historic consumptive use of the water right must be estimated.  A conservative 
assumption will be utilized recognizing that particular water right holders may choose to 
go to the State Engineer to get a determination in excess of this assumption.  If this were 
to happen, the total amount of available water would not change, but the lower priority 
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water rights would get less water under their rights and the higher priority water rights 
would get more.  Requirements for monitoring and enforcement will be identified. 

 
6.  Compare the available water determined by the stream flow analysis to each available water 
right priority. 
 

A delivery or demand schedule at proposed points of diversion will be developed for each 
scenario. The schedule will identify the required flow in the segment of the creek to 
satisfy each priority and the associated decreed and permitted point of diversion. 

  
7.  For each scenario, identify the water supply associated with each water right priority.   
 

At this point in the analysis, the available flow, the unavailable flow, the water required to 
continue to serve agricultural areas, the historic consumptive use, the water rights priority 
and the water rights implications of a new point of diversion will be combined and 
compared over the 10 year design drought, plus several representative normal years.    

 
Based on the preceding stream flow yield analysis and the water supply / demand matrix, 
individual water supply components will be combined into water supply scenarios.  Those 
scenarios that provide a full supply of water will be further analyzed. Scenarios that do not 
provide a full supply of water will be eliminated from further evaluation.  If a water supply 
component cannot be effectively utilized to supply demands due to timing constraints, this water 
will be accounted for and a determination made whether this water might be useful for other 
purposes such as the Water Quality Settlement Agreement supply. 
 
The recommended water supply components that will be combined into water supply scenarios 
are more fully described in the following section. 
 
5. WATER SUPPLY COMPONENTS RECOMMENDED FOR EVALUATION 
 
Peak day build-out water demands have been estimated to range from 25.8 to 31.6 MGD.   
Existing groundwater production capacity within the Washoe County and STMGID service areas 
is approximately 14.5 MGD, with 7.5 MGD of planned future capacity.  The current wholesale 
agreement with Sierra Pacific provides for up to 7.8 MGD of supply capacity.  Between these 
two supply components, approximately 29 MGD of peak capacity will be available in the South 
Truckee Meadows.   
 
The planned 29 MGD peak capacity figure does not consider water rights availability, or where 
future development will occur in relation to system production capacity.  The potential loss of 
existing well capacity due to water quality concerns with arsenic and nitrates, operational 
limitations and redundant capacity requirements will also influence the required capacity.  The 
actual capacity will be determined as part of the Phase 2 evaluation, and will be based on these 
constraints, as well as the ability to integrate system operations, and specific water supply 
scenario facility options.  It is reasonable to conclude that additional production capacity on the 
order of 10 MGD  will be needed to meet future build-out demands.   
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Based on knowledge of the available information and constraints presented in the Phase 1 
report, “Assessment of Current and Future Conditions”, six water supply components have been 
developed and are recommended for detailed evaluation in Phase 2 of this facility planning 
effort.  Each of the water supply components has facility options that will influence the 
implementation and cost of developing that water supply. 
 
The six water supply components recommended for evaluation are summarized as follows: 
 
1.  Current Wholesale Supply from Sierra Pacific 
Utilize the current 5,400 GPM (7.8 MGD) treated water wholesale supply from Sierra Pacific.  
This water supply can be used either as a base load supply or as a peak supply as long as 
deliveries stay within the contracted capacity and dedicated water rights. 
 
2.  Expanded Wholesale Supply from Sierra Pacific 
Expand upon the existing treated water wholesale supply from Sierra Pacific.  This water supply 
component is essentially the same as Supply #1; however, additional facility capacity 
(production and transmission) is required to deliver amounts in excess of 5,400 GPM (7.8 
MGD). 
 
3.  Interruptible Wholesale Supply from Sierra Pacific 
This is a proposed new service, consisting of a non-firm, interruptible delivery from Sierra Pacific 
using tributary or other water rights diverted through Chalk Bluff or Glendale, and delivered 
through existing facilities.   This water supply component would be used principally for off-peak 
service, and must be used in combination with other water supplies that provide peak capacity 
and drought backup when this supply is deficient.   
 
4.  Maximize Well Production and Groundwater Recharge Capability 
Develop additional wells to effectively utilize the available groundwater resource on the Mount 
Rose fan, and/or in other appropriate areas outside the Washoe County and STMGID service 
areas.  This groundwater supply component may be used in several different ways, including: 

1. As a base load supply, with a normal monthly delivery schedule; 
2. As an on-peak supply, with greater peak delivery capacity in drought and non-drought 

conditions; 
3. Aquifer storage and recovery (ASR), as either a base load supply, on-peak or drought 

supply; 
4. A “rest and pump” scenario, a multi-year groundwater pumping strategy to provide a 

drought backup water supply (more groundwater pumping during drought years, and less 
during times of abundant surface water supplies). 

 
5.  Water Supply from Creeks for New WTP, no Storage 
This water supply component would divert available flows directly from the creeks to supply a 
new South Truckee Meadows surface water treatment plant (WTP).  The treatment plant would 
be utilized to supply off-peak demands and/or groundwater recharge requirements, and may 
operate at a reduced capacity during peak periods based on water availability and minimum 
instream flow requirements.  No seasonal storage of raw water is included in this supply option. 
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6.  Water Supply from Creeks for New WTP, with Storage 
This water supply component would divert available flows from the creeks to supply a new 
South Truckee Meadows surface WTP, including diversion to a raw water storage facility such 
as Huffaker Reservoir, Alexander Lake or a new facility.  The facility may operate seasonally or 
as drought backup. 
 
Each of the water supply components have different timing considerations, facility options and 
requirements, estimated costs to develop the supply, ongoing operation and maintenance costs, 
water rights, yield and drought supply issues, regional wastewater implications, and creek 
instream flow considerations.  Tables 1 through 6 summarize the specific issues associated with 
each water supply component.  Recommended facility options are also detailed for each supply 
component.  



TABLE 8-1 
Component 1 - Current Wholesale Supply from Sierra Pacific 

Concept 
Utilize the current treated water wholesale supply from Sierra Pacific.  This water supply can 
be used either as a base load supply or as a peak supply as long as deliveries stay within the 
contracted capacity and dedicated water rights. 

Facility Requirements 
The 5,400 GPM (7.8 MGD) capacity is based on the currently approved wholesale agreement 
and identified improvements. 

Water Rights 
Uses conventional Truckee River and/or groundwater rights dedication requirements. 
Account for any return flow requirements. 

Drought Back-up 
Part of the 119,000 AF normal year supply supported by the Truckee River Operating 
Agreement  (TROA).  Drought water supplies are provided by upstream reservoirs. 

Wastewater 
Implications 

Provide for any requirements for make-up return flows. 

Use of Tributary Creeks 
Account for water flowing through the creek system to make up for effluent that does not 
return to the Truckee River from the use of direct diversion surface rights. 

Creek Instream Flows No proposed diversion of tributary creeks. 
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TABLE 8-2 
Component 2 - Expanded Wholesale Supply from Sierra Pacific 

Concept 
Expand upon the existing treated water wholesale supply from Sierra Pacific.  This water supply 
component is essentially the same as Supply #1; however, additional facility capacity (production and 
transmission) is required to deliver amounts in excess of 5,400 GPM. 

Facility Requirements 
Determine the additional production and transmission improvements required to supply demands greater 
than 5,400 GPM. 

Water Rights 
Uses conventional Truckee River and/or groundwater rights dedication requirements. 
Account for any return flow requirements. 

Drought Back-up  
Part of the 119,000 AF normal year supply supported by TROA.  Drought water supplies are provided by 
upstream reservoirs. 

Wastewater Implications Provide for any requirements for make-up return flows. 

Use of Tributary Creeks  
Account for water flowing through the creek system to make up for effluent that does not return to the 
Truckee River from the use of direct diversion surface rights. 

Creek Instream Flows No proposed diversion of tributary creeks. 
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TABLE 8-3 
Component 3 - Interruptible Wholesale Supply from Sierra Pacific 

Concept 

This is a proposed new service, consisting of a non-firm, interruptible delivery from Sierra Pacific using 
tributary or other water rights diverted through Chalk Bluff or Glendale, and delivered through existing 
facilities.   This water supply component would be used principally for off-peak service, and must be used 
in combination with other water supplies that provide peak capacity and drought backup when this supply 
is deficient.   

Facility Requirements 
Determine off-peak capacity available to South Truckee Meadows under both Sierra Pacific wholesale 
scenarios #1 and #2.  Additional Sierra Pacific facilities may not be required to deliver this water supply.  
May require distribution improvements in the South Truckee Meadows to deliver water to places of use. 

Water Rights 
Use tributary creek rights for dedication.  When right is deficient, interrupt wholesale service.  When direct 
diversion water rights are utilized, account for any return flow requirements. 

Drought Back-up 
This would serve as a new, partial requirement water supply, which would not rely on the 119,000 AF 
normal year supply supported by TROA.  Quantify how much surface water may be available from 
different sources (and which months) during design drought.   

Wastewater Implications 

Provide for any requirements for make-up return flows for direct diversion rights.  Tributary diversions to 
be based on historic consumptive use, therefore there will be no return flow.  This option may reduce 
flows in the river between Chalk Bluff or Glendale WTP and Vista.  Ensure that water quality discharge 
requirements for TMWRF are met. 

Use of Tributary Creeks 
Account for water flowing through the creek system that reaches the Truckee River.  This tributary flow 
may be used in exchange for a like amount of Truckee River water diverted at Glendale. 

Creek Instream Flows No proposed diversion of tributary creeks.  
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TABLE 8-4 
Component 4 - Maximize Well Production and Groundwater Recharge Capability 

Concept 

Develop additional wells to effectively utilize the available groundwater resource on Mount Rose fan, and/or in 
other appropriate areas outside the Washoe County and STMGID service areas.  This groundwater supply 
component may be used in several different ways, including: 

1. As a base load supply, with a normal monthly delivery schedule; 
2. As an on-peak supply, with greater peak delivery capacity in drought and non-drought conditions; 
3. Aquifer storage and recovery (ASR), as either a base load supply, on-peak or drought supply; 
4. A “rest and pump” scenario, a multi-year groundwater pumping strategy to provide a drought backup water 

supply (more groundwater pumping during drought years, and less during times of abundant surface water 
supplies). 

Facility Requirements 

Identify need for new wells and/or modifications to existing wells.  Identify improvements required to deliver treated 
surface water to recharge sites (including domestic well areas), or to allow wells to rest.  Evaluate feasibility of 
“exchange agreement” concept identified by STMGID (off-peak supply in exchange for agreed upon peak supply). 
Evaluate the need for groundwater treatment improvements.  Evaluate the feasibility of using the ditch system to 
recharge diverted creek water during the non-irrigation season.  Consider Galena / Browns diversion to Whites 
Creek during the non-irrigation season. 

Water Rights 
Based on use of existing County / STMGID groundwater rights. 
To enhance groundwater supplies with recharge, combine with water supply components that have excess water 
available during off-peak periods, such as supply component #3 or #5. 

Drought Back-up 
County and STMGID groundwater rights can be timed to provide drought supplies, and do not rely on TROA 
drought supplies.  To augment available groundwater, quantify how much surface water may be available from 
other supply components. 

Wastewater Implications 
Groundwater does not require water rights for make-up return flows.  Tributary supplies used to augment 
groundwater will be based on historic consumptive use, and will not require make-up return flows.  If Component 
#3 is used, ensure that water quality discharge requirements for TMWRF are met. 

Use of Tributary Creeks 
Account for water flowing through the creek system that reaches the Truckee River.  Tributary flow may be diverted 
directly from the creeks to a WTP or may be used to offset Truckee River water diverted at Chalk Bluff or Glendale 
for recharge purposes. 

Creek Instream Flows 

If tributary flows are used for recharge, develop and evaluate two proposed diversion schedules and instream flow 
requirements by creek segment.  Evaluate the feasibility of using creek flows to provide recharge water to ditches 
during the non-irrigation season.  Consider diversion of non-irrigation season flows from Galena and Browns Creek 
to Whites / Thomas Creek / ditch system.  Consider potential impacts to Washoe Lake if no diversion from Galena 
Creek.   
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TABLE 8-5 
Component 5 – Water Supply from Creeks for New WTP, No Storage 

Concept 

This water supply component would divert available flows directly from the creeks to supply a new 
South Truckee Meadows surface WTP.  The treatment plant would be utilized to supply off-peak 
demands and/or groundwater recharge requirements, and may operate at a reduced capacity during 
peak periods based on water availability and minimum instream flow requirements.  No seasonal 
storage of raw water is included in this supply option. 

Facility Requirements 

Requires construction of a WTP and related transmission and distribution improvements.  Two 
approximate diversion locations are recommended: one at the top of the fan at Timberline Road area; 
the other using Steamboat ditch diversions (runoff water quality unknowns) with the WTP located, for 
example, near the geothermal facilities.  Identify distribution improvements to allow passive and/or 
direct groundwater recharge during off-peak periods.  Consider Galena / Browns diversion to Whites 
Creek during the non-irrigation season.  Consider need for and possible benefits of augmenting the 
creek water supply to the WTP with Truckee River water via the ditch system. 

Water Rights 

For the tributary creek rights, determine the point of diversion, place of use and priority, and estimate 
historical consumptive use.  Identify and quantify which rights will remain in irrigation (small irrigated 
parcels), and which rights may be available for future M&I use.  Determine the water rights 
implications of changing the point of diversion.  Identify monitoring and enforcement needs. 

Drought Back-up Determine yield of “available” creek rights for design drought, based on diversion schedule, timing and 
diversion locations. 

Wastewater Implications 

Evaluate the need to accelerate the planned effluent intertie from TMWRF necessary to supply 
STMWRF demands.  Creek rights are presently being used to supplement effluent demands.  If 
additional effluent from TMWRF were available, then creek rights would be freed up for potable water 
use.  Consider effluent reuse to Far West Capital SB geothermal power plants, or other consumptive 
use. 

Use of Tributary Creeks Requires diversion of available flows from all creeks to provide a water supply during both the 
irrigation and non-irrigation season.   Account for water continuing to serve irrigation requirements. 

Creek Instream Flows 

Develop and evaluate two proposed diversion schedules and instream flow requirements by creek 
segment, which will also consider diversion of non-irrigation season flows from Galena and Browns 
Creek to Whites / Thomas Creek / ditch system.  Consider potential impacts to Washoe Lake if no 
diversion from Galena Creek.   
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TABLE 8-6 
Component 6 – Water Supply from Creeks for New WTP, with Storage 

Concept 
This water supply component would divert available flows from the creeks to supply a new South 
Truckee Meadows surface WTP, including diversion to a raw water storage facility such as Huffaker 
Reservoir, Alexander Lake or a new facility.  May operate seasonally or as drought backup. 

Facility Requirements 

Requires construction of a WTP and related transmission and distribution improvements.  Determine 
the storage volume required for water supply purposes, and compare with capacity of Huffaker 
Reservoir.  Evaluate the cost of lining Huffaker Reservoir to reduce losses.  Several points of 
diversion will be evaluated, including creek / ditch diversion points (runoff water quality unknowns), 
creek diversion into effluent mains during the non-irrigation season, or an exchange of Truckee River 
raw water at Glendale WTP (may want to integrate with improved river diversion for Glendale WTP) 
into the effluent main or a new main.  WTP location will be considered near Huffaker Reservoir or 
alternate storage site.  Identify distribution improvements, including facilities to allow passive and/or 
direct recharge.  Consider Galena / Browns diversion to Whites Creek during the non-irrigation 
season.  Consider need for and possible benefits of augmenting the creek water supply to the storage 
/ WTP site with Truckee River water via the ditch system. 

Water Rights 

For the tributary creek rights, determine the point of diversion, place of use and priority, and estimate 
historical consumptive use.  Identify and quantify which rights will remain in irrigation (small irrigated 
parcels), and which rights may be available for future M&I use.  Determine the water rights 
implications of changing the point of diversion.  Identify monitoring and enforcement needs.  

Drought Back-up Determine yield of “available” creek rights based on diversion schedule, timing and diversion 
locations. 

Wastewater Implications 

Evaluate alternatives to effluent storage at Huffaker Reservoir, i.e. Alexander Lake, alternative storage 
locations, winter discharge from TMWRF and STMWRF (including minimum effluent storage needs), 
effluent reuse to geothermal power plants, or other winter consumptive use.  Evaluate modifications to 
the planned effluent distribution system from TMWRF necessary to supply STMWRF peak day 
demands.  Determine diurnal storage needs at STMWRF. 

Use of Tributary Creeks 

Requires diversion of available flows from all creeks to provide a water supply during both the 
irrigation and non-irrigation season.   Account for water continuing to serve irrigation requirements, 
and water flowing through the creek system that reaches the Truckee River.  This tributary flow may 
be used in exchange for a like amount of Truckee River water diverted at Glendale. 

Creek Instream Flows 
Develop and evaluate two proposed diversion schedules and instream flow requirements by creek 
segment, which will also consider diversion of non-irrigation season flows from Galena and Browns 
Creek to Whites / Thomas Creek / ditch system.  Consider potential impacts to Washoe Lake.  
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6. EXAMPLE WATER SUPPLY SCENARIOS 
 
A primary issue of importance in developing a water supply for the South Truckee Meadows is 
the timing of available water.  For example, the tributary creeks have considerable flow during 
the late spring runoff period, typically peaking during the months of May and June.  The flow 
tapers off in July and August, the months of peak water demand.  Without some form of storage, 
it may be difficult to fully utilize the available flows to serve demands.  However, if the tributary 
creek water supply component can be re-timed or combined with other water supply 
components, a full water supply can be developed.   
 
The existing water systems in the South Truckee Meadows rely heavily on the local 
groundwater resources.  Approximately 9,259 AF of groundwater rights are owned by Washoe 
County or dedicated in the STMGID service area.  This compares to a total annual pumpage of 
3,902 AF (equivalent to a 3.5 MGD average demand) in 1999.  In the future, the water systems 
will rely on the local groundwater resources to an even greater extent.  As such, emphasis must 
be placed on better understanding this complex system to properly manage the resource, and to 
leverage its capabilities to provide a flexible and reliable water supply plan for the South 
Truckee Meadows.  
 
In addition to the groundwater resource providing a base water supply component, the ability to 
efficiently utilize the capabilities of Sierra Pacific’s system, primarily Truckee River supplies and 
upstream drought storage, will also be a key water supply component.  Variations to how this 
supply is utilized, which may include capacity in excess of the current 7.8 MGD wholesale 
supply or an interruptible supply based on water availability, will provide key building blocks for a 
flexible and reliable water supply. 
 
To illustrate how these water supply components may be combined into different supply 
scenarios, three conceptual water supply examples are provided.  These examples do not 
represent specific water supply recommendations.  Alternative water supply scenarios will be 
developed during the Phase 2 work, and will be  based on the water supply / demand matrix, 
water availability and other constraints.  It should also be noted that the demand curve shown is 
a representation of the average day demand during each particular month.  Facility capacity will 
need to be planned to provide the necessary peak capacity when daily demands are in excess 
of the average monthly demand. 
 
Exhibit 1 is a combination of the groundwater resource (Component #4), expanded wholesale 
delivery from Sierra Pacific (Component #2), and use of the proposed new interruptible service 
from Sierra Pacific (Component #3).   During certain times of the year, tributary water flows from 
the creeks to the Truckee River.  This tributary flow may be used in exchange for a like amount 
of Truckee River water diverted by Sierra Pacific at their Chalk Bluff and/or Glendale water 
treatment plants and delivered through existing facilities to the South Truckee Meadows.  This 
supply capacity will likely be in excess of the demand at certain times, and as such, may also be 
available as a groundwater recharge supply.  In addition to the interruptible supply, the South 
Truckee Meadows would rely on the firm wholesale supply provided by Sierra Pacific, as well as 
groundwater production capacity to meet peak demands.  The water supply components and 
general facility requirements for this example are shown in Exhibit 1.  A conceptual 
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representation of how each supply component would be used in combination to meet annual 
demands is also depicted. 
 
Exhibit 2 is a combination of expanded wholesale delivery from Sierra Pacific (Component #2) 
and the groundwater resource (Component #4).  However, in this example, direct diversion of 
available flows from the tributary creeks (Component #5) is also considered.  In addition to the 
improvements required to fully develop the groundwater resource, a new surface water 
treatment plant would be needed.  Possible locations for the treatment plant are shown in 
Exhibit 2.  Like Exhibit 1, a conceptual representation of how each supply component would be 
used in combination to meet annual demands is shown. 
 
Exhibit 3 is a complex scenario combining the groundwater resource (Component #4), existing 
wholesale delivery from Sierra Pacific (Component #1), use of the proposed new interruptible 
service from Sierra Pacific (Component #3) and diversion of tributary creek flows to storage at 
Huffaker Reservoir or other storage facility (Component #6).   In this example, it is assumed that 
Huffaker Reservoir is used for water supply purposes, and that both TMWRF and STMWRF can 
discharge to the river during the winter. The water supply components and one of the possible 
facility options are shown in Exhibit 3. 
  
Any water supply scenario involving raw water storage at Huffaker Reservoir will be complex 
because the reservoir is currently being used for effluent storage.  Alternative storage sites for 
effluent or raw water will be considered if required storage volumes are substantially different 
(more or less) than that provided by Huffaker Reservoir.  If Huffaker Reservoir is considered for 
raw water storage, the consequences to the regional wastewater system such as winter 
disposal to the Truckee River and impacts to the design and operation of the effluent reuse 
system must be considered.  These issues are discussed in greater detail in a subsequent 
section of this report. 
 
7. RECOMMENDED INSTREAM FLOW EVALUATION APPROACH 
 
The approach for Phase 2 is to expand upon the site specific evaluation performed on the 
sample segment of Thomas Creek.  Based on the water supply components and recommended 
facility options, two approximate diversion locations are proposed for detailed evaluation: one 
near the top of the fan above most residential development, the second generally located at the 
creek intersections with Steamboat Ditch.   Two different diversion schedules will also be 
developed, one being environmentally sensitive with minimum potential impacts, the second 
geared more toward water supply needs, with identification of the potential environmental 
consequences. 
 
The recommended approach to assessing the impact of diversion scenarios on streams in the 
South Truckee Meadows is based on the assumption that organisms in an ecosystem are 
generally adapted to the naturally-variable flow regimen found in that system.  Also, it is 
assumed that flows that generally mimic this naturally-occurring variability will continue to 
perpetuate the ecosystem.   
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For each stream with a proposed diversion, it is recommended that the geologic and 
geomorphic setting of each stream be evaluated to characterize both the drainage basin and 
stream channel characteristics.  This assessment will allow stream channel segments to be 
organized into geomorphically similar units for analysis. These stream segments will start at the 
headwaters (or possibly below the proposed diversion sites), and continue to the confluence 
with Steamboat Creek.  Approximately 3 or 4 geomorphically distinct segments will be identified 
for each of the streams proposed for diversion.  Each segment is an important ecosystem 
component and should be evaluated for instream flows.  
 
In order to assess the impact that proposed diversion scenarios might have on any given stream 
segment, two principal tasks must be accomplished.  First, the natural variability of the flow 
regimen must be quantified according to five fundamental characteristics: (1) magnitude, (2) 
timing, (3) frequency, (4) duration, and (5) rate of change.  The proposed degree of change 
under a given diversion scenario then must be quantified for each characteristic.  Second, the 
segment of channel being considered must be described in terms of both the physical and the 
biological parameters that are likely to be influenced by the changes in hydrology.   
 
The important physical parameters can be measured in the field.  They include channel 
geometry, channel slope, instream habitats, and particle size distribution.   Hydraulic modeling is 
used to provide rating curves (i.e., water elevation for different flow quantities) at each site, 
which can then be used to estimate the velocity of different flows, incipient motion of bed 
materials, and the frequency of substantial bedload movement. 
 
Current biological data is lacking for the streams proposed for diversion.  A biological 
assessment should be performed for each South Truckee Meadow stream. This assessment 
should include 1) an aquatic survey of invertebrates and fish for the entire stream system (from 
the headwaters to the confluence with Steamboat Creek), 2) a riparian vegetation survey of 
each geomorphic reach, and 3) a survey of terrestrial wildlife such as birds, mammals, reptiles 
and amphibians. These surveys will identify the biological resources that are supported by 
stream flows and aid in the assessment of diversion impacts to the system. 
 
Evaluation of possible impacts resulting from reduced non-irrigation season diversions from 
Galena and Browns Creeks to Washoe Lake should also be investigated.  To properly assess 
the present effect of diversions to Washoe Lake and the subsequent impact of diminishing or 
ceasing those diversions, it is necessary to establish a monthly water budget for the lake.  A 
thorough water budget would include an accounting of all water that enters and leaves the lake.  
It would be necessary to analyze water budget scenarios for normal, dry, and wet years, and 
then compute the ceased diversions as a percentage of the total monthly water budget.  
Depending on the proposed diversion scenario, if the volumes of water amount to only a small 
percentage of the total stored volume, effects to the lake would probably be inconsequential.  
However, if the ceased diversions are a substantial proportion of the stored volume, more 
detailed and complex analyses may be needed to assess the potential impacts. 
 
In addition to the instream flow evaluations, further study is recommended to determine the 
cumulative effects of storm water detention basins which discharge to the creeks.  As identified 
in the prior Phase 1 report, since there is no integrated plan addressing storm water facilities, it 
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is likely that peak flows from successive developments may combine and produce unintended, 
detrimental effects.  Storm water routing models should be applied to each stream to assess the 
influence that detention/retention ponds (of various design) would have on the flow.  The timing 
of releases from ponds may tend to increase the magnitude of flooding rather than decrease it, if 
the correct design is not incorporated.   
 
8. WASTEWATER IMPLICATIONS 
 
The six recommended water supply components and facility options have varying degrees of 
impacts to local and regional wastewater issues.  An issue common to many components is the 
need to account for any requirements for make-up return flows to the Truckee River.  Make-up 
return flows may be required for direct diversion Truckee River water dedicated for service in the 
South Truckee Meadows for which the wastewater effluent is treated and disposed through 
STMWRF.  If tributary water rights are used, it will be assumed that the diversion will be limited 
to the historic consumptive use and therefore will not require make-up rights.  The tributary yield 
matrix may be used to determine the water rights dedication requirement when make-up flows 
are required.  The recent State Engineer decision on the use of tributary water rights for make-
up return flows will also be taken into consideration. 
 
In addition to the return flow issue, water supply scenarios may have impacts on planned 
wastewater treatment, disposal and effluent reuse systems.  For instance, if Huffaker Reservoir 
is considered for surface water storage rather than for effluent storage, then consideration must 
be given toward the ability to discharge additional amounts in the winter, including flows from 
STMWRF.  Even if a favorable discharge permit is obtained from Nevada Division of 
Environmental Protection (NDEP) allowing winter discharges up to 46 MGD, it is likely that some 
volume of effluent storage will continue to be required to meet summer reuse irrigation 
demands.  Alternative storage sites for either effluent or raw water will be considered in Phase 
2.  Maintaining the operational flexibility for the wastewater treatment plants to discharge some 
amount to effluent storage rather than only to the Truckee River is an important consideration. 
 
Potential modification to the planned effluent reuse system in the South Truckee Meadows must 
also be evaluated.  Development is continuing to proceed at a rapid pace, including sites 
presently under construction and planned to use treated effluent for their irrigation requirements 
(Manogue High School and St. Mary’s Hospital).   Because the present effluent water supply is 
not sufficient to meet their irrigation demands, these customers are planning to use the limited 
potable water capacity for irrigation.  Consideration should be given to accelerating the planned 
intertie pipeline between TMWRF and STMWRF to provide the necessary effluent to meet 
ongoing reuse irrigation demands.  The intertie pipeline is currently planned for construction in 
2009.   
 
It is also suggested that future effluent customers coming on line now be notified that their 
irrigation supply will be treated effluent at some point in the future, and that they consider 
installing all of the necessary facilities now to allow a simple transition from potable water to 
effluent at that time. 
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9. INFORMATION NEEDED FROM OTHERS 
 
To thoroughly evaluate the various water supply components and facility options, information 
and support will be needed from the following outside sources: 
 
Sierra Pacific – Information will be required to determine the necessary production and 
transmission facilities within Sierra Pacific’s system to deliver water in excess of the present 
5,400 GPM (7.8 MGD) wholesale supply contract.  One or two alternative demand conditions 
will be provided to Sierra Pacific for analysis.  It is envisioned that Sierra Pacific will identify the 
necessary improvements and supply conditions for their system, similar to the supply conditions 
specified in the current wholesale agreement with Washoe County.  In addition to this analysis, 
Sierra Pacific will be requested to provide available capacity information during off-peak periods.  
This data will be used to evaluate the potential capacity of the proposed interruptible wholesale 
supply, Component #3. 
 
Carollo Engineers / Reno / Sparks / Washoe County – As discussed, water supply scenarios 
may have impacts on planned wastewater treatment, disposal and effluent reuse systems.  The 
possible use of Huffaker Reservoir for surface water storage is an obvious example.  Based on 
the information available, some volume of effluent storage will continue to be required to meet 
summer reuse irrigation demands.  The actual volume of effluent storage required might be less 
than the volume provided by Huffaker Reservoir if additional winter discharges are allowed.  
This reservoir capacity information will be obtained from Carollo based on their prior work on the 
Regional Reuse Alternatives.  Alternative storage sites for either effluent or raw water will be 
considered in Phase 2, and will consider the required storage volumes for both uses.  Potential 
modification to the planned effluent reuse system in the South Truckee Meadows must also be 
evaluated.  Ongoing evaluations for both the South Truckee Meadows Facility Plan and the 
Regional Wastewater Plan will need to be closely coordinated. 
 
10. ALTERNATIVES NOT RECOMMENDED FOR FURTHER ANALYSIS 
 
Based on the work conducted in Phase 1, several other possible alternatives were considered.  
Because of implementation issues, limited information or other factors, the following alternatives 
are not recommended for further analysis at this time. 
 
1.  Direct diversion of creeks for potable water supply purposes below Steamboat or Last 
Chance Ditch.   
 
Based on very limited water quality data, it is recommended that diversion of the tributary creeks 
at a point below the ditches and above the confluence with the Truckee River not be considered 
for potable water supply purposes.  It is likely that the potential for contamination from urban 
runoff is significant, which may render the water quality unsuitable for a potable water supply, at 
least during certain times of the year.  If it can be demonstrated that the water quality concerns 
are not significant, the Facility Plan can be updated and modified accordingly. 
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2.  Use of spreading basins for artificial recharge. 
 
Artificial recharge to the aquifer using low-tech methods such as spreading or ponds requires 
relatively large plots of land with physical properties that enhance recharge potential.  There are 
limited areas in the South Truckee Meadows with the potential to be effective for this purpose.  
Changing land use and residential development is further limiting this recharge option.  In 
addition, some of the prime surface recharge sites (i.e. golf courses) are currently being utilized 
for disposal of high-quality treated effluent.  Under the current regulations, this land use is 
incompatible with artificial recharge of the aquifer.  Future efforts should be undertaken to 
preserve recharge areas and integrate them into planned land uses. 
 
3.  Use of Washoe Lake as raw water storage for potable supplies. 
 
As documented in Technical Memorandum No. 4 of the prior Phase 1 report, Washoe Lake has 
a combined storage capacity of 36,900 AF.  The regulated capacity is approximately 19,768 AF.  
The lakes have been empty at times, including a portion of the time period being utilized as the 
design drought.  The hydrologic budget for the lake shows that approximately 95% of the total 
inflow is lost to evaporation and valley evapotranspiration.  As a drought back-up water supply, 
storage of water in Washoe Lake would be very inefficient.  Water quality issues are also a 
concern.  Therefore, use of Washoe Lake as raw water storage for potable supplies is not 
recommended for evaluation.  This is not intended to mean, however, that Washoe Lake will not 
be considered in the Phase 2 evaluation for other water purposes, such as make-up return flows 
or water quality augmentation. 
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ECO:LOGIC Engineering 

 
SOUTH TRUCKEE MEADOWS FACILITY PLAN  
PHASE II – WATER SUPPLY AND FACILITY PLAN ELEMENTS 
 
Executive Summary 
 
 
1. INTRODUCTION 
 
In 1999, Washoe County through the Regional Water Planning Commission, the Department of 
Water Resources and the South Truckee Meadows General Improvement District (STMGID), 
commissioned ECO:LOGIC Consulting Engineers to update the water and wastewater facility 
plans for the South Truckee Meadows.  The prior water and wastewater facility plan, completed 
in 1984, identified the need to supplement the local groundwater resource with surface water 
supplies from the creeks and/or the Truckee River.  Subsequent investigations as recent as 
1991 examined the cost and preliminary siting of a surface water treatment plant in the South 
Truckee Meadows, without addressing complex water 
rights issues, or resolving if such a facility would be 
preferable to a Truckee River based supply. 
 
This Facility Plan provides a comprehensive water 
supply plan for build-out of the planning area, together 
with the major infrastructure requirements for the water 
distribution, wastewater collection and effluent reuse 
systems.  The major goals of the Facility Plan are to:    
 

1. Utilize the creek resources to their highest and 
best beneficial uses, and balance beneficial M&I 
uses with instream flow requirements for 
recharge, wildlife, riparian habitat, aesthetics 
and quality of life.  

 
2. Ensure that recommended plans for water 

supplies and facilities conform to regional 
wastewater disposal / water quality requirements 
at the South Truckee Meadows Water 
Reclamation Facility (STMWRF) and Truckee 
Meadows Water Reclamation Facility (TMWRF). 

 
3. Allow development to proceed in a phased approach, keeping upfront capital costs low 

and total water service costs competitive, and provide reliable and economical utility 
service to the South Truckee Meadows (STM). 
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4. Promote system integration, conjunctive use and expand reclaimed wastewater service         
to maximize the efficient use of water resources and facilities. 

 
The South Truckee 
Meadows study area 
encompasses an area 
stretching from just north of 
Double Diamond Ranch 
south to Pleasant Valley, 
east to the Virginia Foothills 
and west to Galena Forest.  
 
2. WATER SUPPLY  
 PLAN 
 
 Several water supply 
components are available in 
the South Truckee 
Meadows, including Truckee 
Meadows Water Authority 
(TMWA) wholesale supplies 
from the Truckee River, 
groundwater, conversion of 
local tributary streams 
(Thomas, Whites, Galena 
and Steamboat Creeks) from 
agricultural irrigation to 
municipal use, and 
reclaimed water.  The water 
supply plan addresses the 
natural variability of surface 
water and groundwater 
supplies during drought, and 
recognizes the needs of over 

1,700 domestic well owners who share the local groundwater resource.    
 
Twelve different water supply scenarios were evaluated.  Some of the initial scenarios were 
ambitious, such as providing raw water 
storage reservoirs for the creeks, or 
maximizing low-cost groundwater 
development.  These options were 
eliminated from further consideration due 
to their relatively high cost and the inability 
of the Mount Rose fan aquifer to sustain 
considerably more groundwater pumping 
over the long-term.   

 
Table ES-1 

Build-out Water Supply Requirements 
 
Municipal demand 15,469 AFA 

Domestic wells 3,324 AFA 

Total water supply needed 18,793 AFA 
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The twelve water supply scenarios were reduced to the best three, and evaluated based on their 
ability to satisfy water management objectives, adaptability to changing conditions, public 
acceptance and present worth cost.  The water supply plan approved by the Steering 
Committee, the RWPC and STMGID Local Managing Board is a composite of the best aspects 
of the three scenarios. 
 

Initially, a “creek exchange” concept is utilized, which allows Washoe County and STMGID to 
expand water service through the existing wholesale facilities without immediately constructing a 
surface water treatment plant for the creeks.  The creek exchange concept monitors water from 
Thomas, Whites and Galena Creeks, which flows to the Truckee River via Steamboat Creek.  
An equal amount and flow rate of water would then be diverted from the Truckee River by 
TMWA at the Glendale Water Treatment Plant.  This water would be treated and delivered to 
Washoe County / STMGID via the existing wholesale water delivery points.  Creek exchange is 
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inefficient in making use of the available water resources, but offers a short-term means to 
provide expanded water service while creek water rights and connection fees are accumulated. 
 
Prior to the wholesale demand level exceeding the existing contract maximum of 5,400 gallons 
per minute, the initial 2 million gallon per day (MGD) phase of the lower water treatment plant 
should be in service.  Washoe County should begin the site evaluation / acquisition process, 
and secure the water treatment property as soon as possible.  The lower water treatment plant 
utilizes the combined flows from Thomas and Whites Creeks, which historically have been used 
for flood irrigation of local ranches.  Diversions from the creeks would occur at or below where 
they cross Steamboat Ditch, which helps maintain the natural upstream creek ecosystems and 
flows.  During late summer and drought periods when flows in the creeks are diminished, 
unused treatment plant capacity is available to treat “secondary groundwater”.  Secondary 
groundwater is a term used to indicate groundwater of lesser quality, which will require 
treatment to meet water quality standards.   
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The secondary groundwater supply includes three existing and three new wells proposed in 
areas where the groundwater does not satisfy the drinking water standard for arsenic.  This area 
is generally considered east of South Virginia Street and north of Damonte Parkway.  The wells 
will be piped directly to the water treatment plant, and will provide a secondary water supply 
during drought periods to supplement the creeks.  Two additional 2 MGD increments of water 
treatment plant capacity will be required to meet build-out demands, timed so that the 5,400 
gallon per minute TMWA wholesale supply capacity is not exceeded.  It should be noted that the 
water supply plan reduces the long term reliance upon groundwater pumping by about 2,600 
acre feet compared to the amount that is currently dedicated to STMGID and Washoe County 
for present and future service. 
 
An upper 3 MGD water treatment plant located on Galena Creek is also recommended, which 
relies on Galena Creek non-irrigation season diversions as its primary water supply.  An upper 
water treatment plant is not required immediately, however, it is an integral component of the 
approved water supply plan.  An upper treatment plant keeps more water in Galena Creek in the 
winter rather than diverting it to Washoe Lake; and it does not require a transfer of water from 
one creek to another.  Most importantly, it offsets winter groundwater pumping and provides 
recharge water to the upper Mount Rose fan area. 
 
The conjunctive use of available surface water and groundwater, enabled by both an upper and 
lower water treatment plant coupled with reduced dependence on winter groundwater pumping, 
results in a highly efficient use of water resources.  Furthermore, implementation of the water 
supply plan will reduce long-term water level declines associated with groundwater development 
needed to supply the area.  
 

Nevertheless, future declines in 
water levels of more than 40 
feet should be anticipated in 
certain locations within the 
planning area, which will affect 
a number of domestic wells in 
the South Truckee Meadows.  
Most of these wells are 
shallower than the municipal 

wells and may be adversely impacted by a lowering of the water table.   Using South Truckee 
Meadows as a “case study”, the Washoe County Groundwater Task Force is currently 
investigating the consequences of groundwater development and the responsibilities of both 
municipal and domestic well owners for any required mitigation actions.   

Table ES-2    Municipal Water Supplies Required 
to Meet Build-out Demands 

6,900 acre-feet per year from municipal wells 

6,700 acre-feet from creeks  

1,800 acre-feet of wholesale supplies from TMWA 

 
The estimated cost to implement the build-out water supply plan element is approximately $33.3 
million, of which $1,839,000 is allocated to existing users.  Existing users are responsible for 
their proportionate share of arsenic treatment costs related to three existing wells.  The balance 
of the cost is associated with water supply facilities required to serve new growth. 
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Cost

Purchase Property 1 acre @ $100,000/acre (Upper WTP) $100,000 $100,000
10 acres @ $50,000/acre (Lower WTP) $500,000 $42,000 $458,000

3 MGD Upper Water Treatment Plant 3 MGD @ $2.38/gpd $7,140,000 $7,140,000
6 MGD Lower Water Treatment Plant 6 MGD @ $2.07/gpd $12,420,000 $1,043,000 $11,377,000
Blending Facility for Double Diamond Well #2 $188,000 $188,000
Install 8 monitoring stations 8 @ $50,000 $400,000 $400,000
Whites & Thomas Creeks Diversion to WTP Faciltities $2,600,000 $2,600,000
Galena Creek Diversion & Pump Station $859,000 $859,000
Increase Wholesale Capacity to 5,400 gpm (Reduce later to a max of 4,400gpm) $810,000 $810,000
Completion of Existing Wells (5) $3,750,000 $3,750,000
Additional Primary GW in Double Diamond 1 @ $850,000 $850,000 $850,000
3 Additional GW Wells for Treatment 3 wells @ $400,000/well $1,200,000 $1,200,000
Re-Drill Double Diamond #2 $250,000 $250,000
Transmission Lines to WTP from Secondary GW Wells $2,222,000 $566,000 $1,656,000

Total = $33,289,000 $1,839,000 $31,450,000

Table ES-3

New GrowthExisting Users

Estimated costs do not include water rights, facilities for artificial recharge, or area-specific water distribution improvements such as new 
tanks or pipelines.

ESTIMATED CAPITAL COSTS FOR MAJOR WATER SUPPLY FACILITIES
SOUTH TRUCKEE MEADOWS FACILITY PLAN - PHASE II

Recommended Water Supply Plan Capital Costs Cost Allocation

 
 
A number of water rights and water policy issues must be resolved to move forward with 
implementation of the water supply plan, including:   
 

 Analysis of the creek exchange concept 
 Development of an overall tributary water rights dedication policy 
 Galena Ditch / Washoe Lake evaluation 
 Ditch consolidation 
 Evaluation of Steamboat Creek water rights 
 Use of groundwater 
 TMWA wholesale service contract 

 
Selectively addressing these key issues one-by-one will allow development to proceed in a 
phased approach, will provide for system integration and conjunctive use, and will maximize the 
efficient use of water resources and facilities. 
  
3. WATER DISTRIBUTION FACILITY PLAN 
 
Implementation of the water supply plan to serve the needs of the region through build-out 
necessitates improvements to the water distribution system.  Additional improvements are also 
required to achieve the goal of an efficient, integrated water system that enhances service and 
reliability.   
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Figure ES-4   Integrated Water System 
Pressure Zones 

Using an integrated build-out water model of the system, a long-term water distribution facility 
plan has been developed that integrates the systems and reconfigures the existing tank and 
operational service zones to make efficient use of existing and planned facilities.  The water 
distribution facility plan identifies $10.3 million in recommended improvements to serve existing 
customers and meet the needs of new development.  
 
Existing system improvements are those improvements necessary to reconfigure the pressure 
zone boundaries, and provide an integrated water system, thereby improving operating 
efficiency and redundancy.  These facilities generally include distribution and transmission 
piping, and the necessary pressure reducing valves required to re-zone the existing systems.   
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Improvements required by growth are those 
facilities necessary to meet water demands in 
excess of existing demands.  These include 
new storage tanks and flow control valves, and 
distribution and transmission piping required to 
meet increased demands.   
 
A significant portion of the maximum day 

demand is located in the lower elevations of the South Truckee Meadows, including the Double 
Diamond, Damonte and Curti Ranches, and the lower Geiger areas.  Likewise, a significant 
amount of the peak supply capacity is located near the upper portions of the system.  The result 
is the need to transfer water from the upper system to the lower system to help meet peak day 
demands.  With implementation of the water supply plan element, peak capacity will be 
available from these wells since most of the wells south of Mount Rose Highway can be rested 
during the winter with supplies provided by the upper Galena water treatment plant.   

Table ES-4   Facility Plan Water 
Distribution Improvements 

Existing System: $2.028 million 

New Development:  $8.274 million 

Total  $10.302 million 

 
4. EFFLUENT REUSE FACILITY PLAN 
 
In addition to the municipal water supply requirements, a significant demand exists for irrigation 
water.  The likely source of supply of this water is reclaimed effluent.  Currently, the South 
Truckee Meadows effluent reuse system uses surface water from Whites and Thomas Creek 
and treated effluent to produce irrigation water that is distributed to several users located south 
of the South Truckee Meadows Water Reclamation Facility.    Existing users include Double 
Diamond, South Meadows Business Park and ArrowCreek common areas, and the Wolf Run 
and ArrowCreek Golf Courses.  The current reuse irrigation demand is approximately 1,724 
acre-feet annually.  Based on wastewater flow projections, the creek water currently being used 
to supplement the STMWRF effluent supply may no longer be required for irrigation of existing 
sites after about 2004.   
 
Potential reuse sites and estimated demands have been identified.  These sites were split into 
different categories, which represent their relative likelihood of using effluent for irrigation.  The 
existing and potential reuse sites have an estimated annual irrigation demand of 6,127 acre-
feet.  This compares to approximately 10,000 acre-feet for the projected build-out wastewater 
flows to STMWRF. 
 
Backbone facilities required to serve the reuse sites have been identified, consisting of $5.685 
million in transmission mains, pump station improvements and storage.  An additional $2.676 
million may be needed to provide future filtration improvements at STMWRF. 
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Figure ES-5 Facility Plan 
Effluent Reuse Improvements 

If reclaimed water is not used for irrigation, a substantial portion of this demand will be required 
from water resources planned to supply municipal water demands, including groundwater.  
Washoe County should actively promote improvements to the reclaimed water system to 
provide these irrigation water supply needs.  Likely near-term uses include a portion of the 
Callamont Golf Course irrigation requirement, Montreux Golf Course drought backup, Callahan 
Park irrigation, and common area irrigation for Saddlehorn, Montreux, Callamont and St. 
James’s Village.  The use of reclaimed water would free up approximately 650 AF of 
groundwater presently used and/or planned for irrigation, and would provide backbone facilities 
to allow the continued orderly expansion of the reuse system to other identified irrigation sites. 
 
5. SEWER INTERCEPTOR FACILITY PLAN 
 
The wastewater collection system facility plan element compiles and evaluates existing planning 
studies for sewer interceptor improvements within the South Truckee Meadows.  Using available 
data, a build-out model of the major sewer interceptors required to serve the planning area has 
been prepared.  Two build-out flow scenarios have been developed, both with and without the 
conversion of existing septic systems to the municipal sewer system.   
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The sewer interceptor model provides a good representation of the performance of the South 
Truckee Meadows sewer system at build-out using planning level wastewater flows and 
estimated diurnal variations of flows.  Although a useful tool, the build-out model in its present 
state has some limitations.  Foremost, accurate flow data was not available to calibrate the 
model to actual flows.  Therefore, modeled flows at the build-out condition may not represent 
“real world” conditions.   

 

 
Table ES-5    Proposed Interceptor Peak Flows / Cost Estimate 

Proposed Interceptors 
Peak Flow With Septic Systems  
(MGD) 

Peak Flow Without Septic Systems 
(MGD) 

Damonte Ranch 8.87 7.74 

Mount Rose 0.77 0.77 
Pleasant Valley 
Phase 1 

8.40 6.85 

Pleasant Valley  
Phase 2 

5.56 4.27 

 

Preliminary Cost Estimate $26.6 million $22.1 million 

The sewer model indicates that there are several areas of the existing system that may be out of 
capacity at build-out conditions, including the Montreux and Steamboat Lift Stations, and the 
Damonte Ranch Interceptor.  In addition, the potential flow from parcels that currently have 
septic systems has a significant impact on pipes that will have insufficient capacity at build-out. 
 
It would be prudent for the Department of Water Resources to pursue additional data collection 
and analysis efforts to create a calibrated wastewater flow model and confirm the potential 
areas of deficiency identified in the analysis.  Because the sewer interceptor model is not 
calibrated, the capacity problems identified should be viewed as indications of potential problem 
areas in the build-out condition. 
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6. CONCLUSIONS 
 
The Facility Plan for the South Truckee Meadows addresses build-out water supply, water 
distribution, wastewater collection and effluent reuse requirements.  Recommended facilities are 
identified, including estimated costs and allocations between existing and new customers.     

 

Table ES-6   Facility Plan Cost Estimates / Cost Allocation 

Facility Plan Element 
Existing  
Customers 

New Customers Total Cost 

Water Supply $1.839 $31.450 $33.289 million 

Water Distribution $2.028 $8.274 $10.302 million 

Effluent Reuse  $8.361 $8.361 million 

Wastewater Collection $4.51 $22.1 $26.6 million 

 

1 Represents interceptor replacement costs associated with sewering of existing septic systems 

Implementation of the Facility Plan is essential for Washoe County to continue to serve existing 
and approved development in an efficient manner.  The next steps required to implement the 
Plan include the following: 
 
1. Update the Washoe County and STMGID connection fees and rates to reflect the 

anticipated future costs. 
 
2. Develop a specific water rights dedication policy for South Truckee Meadows to include 

the tributary creek water resources. 
 
3. The water treatment plant sites should be evaluated, followed by acquisition of the lower 

treatment plant property. 
 
4. Continue to evaluate and implement a local groundwater management plan that 

addresses the needs of both municipal and domestic well uses. 
 
5. Promote and encourage expansion of the effluent reuse system, including appropriate 

changes to current policies.  
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ECO:LOGIC Engineering 

 
 
SOUTH TRUCKEE MEADOWS FACILITY PLAN - PHASE II 
TECHNICAL MEMORANDUM NO. 1 
 
 
SUBJECT:  Phase 1 Review Comments 
 
PREPARED BY: John Enloe, P.E. 
 
DATE:  September 13, 2001 
 
 
1. INTRODUCTION 
 
In December 1999, the Washoe County Regional Water Planning Commission (RWPC) in 
cooperation with the South Truckee Meadows General Improvement District (STMGID) 
commissioned ECO:LOGIC Engineers to develop a water, wastewater and storm water facility 
plan for the South Truckee Meadows.  The scope of work for preparing the Facility Plan was 
divided into two phases.  The work products for Phase 1 consisted of two reports:  
 
Phase 1 - Assessment of Current and Future Conditions, July 2000, and  
Phase 1 - Recommended Water Supply Components and Evaluation Approach,         
September 2000   
 
ECO:LOGIC received written comments on the two draft reports from the Washoe County 
Department of Water Resources technical staff, the South Truckee Meadows Facility Plan 
Steering Committee and from the STMGID and RWPC members.  The purpose of this 
memorandum is to summarize and respond to each of the comments received on the Phase 1 
draft reports.  Final Phase 1 reports will incorporate these comments as noted, and will be 
reproduced and included in the Phase 2, Task D5 Final Report. 
 
The following information summarizes the comments received on each of the Phase 1 reports.  
The information is organized by report section, with the corresponding page number and 
comment description.  As appropriate, a response to each comment is provided. 
 
2. PHASE 1 – ASSESSMENT OF CURRENT AND FUTURE CONDITIONS, July 2000 
 
2.1 Executive Summary: 
 
Page E-1: Typographical errors, wording – to be corrected in Final Report. 
 
Page E-2: Typographical errors, wording – to be corrected in Final Report. 
 
Page E-3: Typographical errors, wording – to be corrected in Final Report. 
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2.2 Technical Memorandum 1: 
 
Page 1-1: Identify approximate number of domestic wells in study area - 1875, based on 

Washoe County GIS database. 
 
Page 1-2:   Wording – to be corrected in Final Report. 
 
Page 1-6:  SPPCo has an intertie to the Thomas Creek/ArrowCreek system to provide 

backup water north of Zolezzi.  The last sentence of first paragraph in Section 4 
isn’t quite accurate – Sierra Pacific will continue to plan to provide water service to 
areas north of Zolezzi Lane.  If Washoe County provides water service to portions 
of this area, it will be accounted for in demand projections and facility 
requirements. 

 
Page 1-6:  Define maximum day demand and describe how it was determined – Methodology 

will be described in detail in Final Tech Memo #4, and in Phase 2 Task A6 
Technical Memorandum. 

 
Page 1-8:   Are there sufficient water rights to meet build out demands? – The water rights 

required will be quantified as part of the Phase 2 evaluation.  Other RWPC work 
will determine if sufficient water rights are available. 

 
Page 1-9: Will NDEP require septic to sewer conversion? – For Phase 2 build-out sewage 

flow projections, it is assumed that all septic systems in the study area will be 
connected to STMWRF.  

 
Page 1-9:  Well 2 is used as backup to Well 3, therefore it is not correct to add two capacities 

– comment noted, Table 1-3 to be corrected in Final Report. 
 
Page 1-10: How does groundwater pumping capacity relate to sustained yield? - 22 MGD is 

the peak pumping capacity of the wells, not the long term sustained pumping 
capacity.  The current estimate of the perennial yield of the groundwater basins 
within the study area is on the order of 14,000 acre-feet per year.  For comparison, 
this perennial yield amount corresponds to an average pumping rate of 
approximately 12.5 MGD.  Capturing 100% of the perennial yield is unrealistic and 
would result in significant water level declines.  Phase 2, Task A4, Technical 
Memorandum will address this issue. 

 
Page 1-11:   Can the groundwater system pump at capacity indefinitely? – No, see response to 

1-10. 
 
Page 1-12:  Table 1-4, add percentage column - comment noted, Table 1-4 to be corrected in 

Final Report. 
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Page 1-13:  Define secondary recharge - water that enters the ground as a result of another 
use, such as infiltration of septic tank effluent.  This definition will be added in the 
Final Report. 

 
Page 1-15:   Table 1-6, add headers - comment noted, Table 1-6 to be corrected in Final 

Report. 
 
Page 1-18:  Wording – to be corrected in Final Report. 
 
Page 1-22:  Wording – to be corrected in Final Report. 
 
Exhibit 2: Add Steamboat water system - comment noted, Exhibit 2 to be corrected in Final 

Report. 
 
2.3 Technical Memorandum 2: 
 
Page 2-1: Check ArrowCreek well production capacity – comment noted, ArrowCreek #1 

capacity changed to 300 GPM, ArrowCreek #2 capacity changed to 700 GPM. 
 
2.4 Technical Memorandum 3: 
 
Page 3-1: Check ultimate build-out wastewater treatment capacity – comment noted, the 

Carollo estimate of build-out capacity should be reported as 12.5 MGD, rather than 
“in excess of 15 MGD”.  The Phase 2 evaluation will further refine this flow 
estimate. 

 
Page 3-9: Wording – to be corrected in Final Report. 
 
Page 3-9: Steamboat water system should be included under Virginia City Foothills – 

comment noted, to be corrected in Final Report. 
 
General: Add summary Table of existing wastewater ERUs – Wastewater ERUs will be 

accounted for in Final Report, and in Phase 2 Task A6 Technical Memorandum. 
 
2.5 Technical Memorandum 4: 
 
Page 4-1: Steamboat water system should be added to the discussion - comment noted, to 

be corrected in Final Report. 
 
Table 4-1: The notes don’t appear to be properly referenced in the table - comment noted, 

Table 4-1 to be corrected in Final Report. 
 
2.6 Technical Memorandum 6: 
 
Figure 6-6: Formatting problem - comment noted, Figure 6-6 to be corrected in Final Report. 
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2.7 Technical Memorandum 7: 
 
Page 7-2: Wording – to be corrected in Final Report. 
 
Page 7-4: Wording – to be corrected in Final Report. 
 
Page 7-6: Correct Thomas Creek maximum flow data – 117 CFS corrected to 53 CFS per 

Widmer data. 
 
Page 7-15: Galena basin tends to get hit more often by thunderstorms than Whites or Thomas 

basins – comment noted, will consider in Phase 2 detention basin evaluation. 
 
2.8 Appendix A: 
 
2.8.1. Poor photocopy quality of Figures 1 and 2 – comment noted, to be corrected in 

Final Report. 
 
2.9 Phase 1 - Recommended Water Supply Components and Evaluation Approach, 

September 2000.   
 
Page 19: Modify language regarding alternative storage site evaluation to be consistent with 

page 20 - comment noted, to be corrected in Final Report. 
 
 
3.0 STEERING COMMITTEE / RWPC MEETING COMMENTS: 
 
1. In Phase 2, for the basin yield water budget, compare with 1984 CH2MHill work - 

comment noted, information to be provided in Final Report. 
 
2. Quantify estimated usage from domestic wells in overall water resource budget, including 

community wells and Steamboat Water Company - comment noted, information to be 
included in Phase 2 evaluations and Final Report. 

 
3. Include summary table of wastewater ERUs in TM #3 - comment noted. 
 
4.  In Phase 2, investigate common area irrigation up on Mount Rose fan, compare with 

regional water requirements and edit TM#4 as necessary - comment noted, information 
to be added in Final Report. 

 
5. In Phase 2, compare estimated water usage to water rights dedication requirements - 

information to be provided in Final Report. 
 
6. In Phase 2, assume a hypothetical growth rate to provide financial comparison of 

alternatives - comment noted. 
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SOUTH TRUCKEE MEADOWS FACILITY PLAN – PHASE II 
TECHNICAL MEMORANDUM NO. 2 
 
 
SUBJECT:  Tributary Water Availability Analysis 
 
PREPARED BY: Susan Oldham, Esq. 
   Rod Hall, P.E. 
   Mike Buschelman, P.L.S., W.R.S. 
   John Enloe, P.E. 
   Lisa Haldane, P.E. 
    
DATE:  September 28, 2001 
 

1. SELECTION OF TRIBUTARY STREAMS 

The following stream systems are located within the South Truckee Meadows Facility Plan 
Study Area: 
 

 Thomas Creek 
 Whites Creek 
 Galena Creek 
 (South) Browns Creek 
 Steamboat Creek 
 Dry Creek 

 
All of the above creeks were considered for potential water supplies, with the exception of Dry 
Creek, which was not considered due to limited seasonal flows upstream of the Steamboat 
Canal.  After crossing under Steamboat Canal, Dry Creek serves as a ditch system. 

2. CREATION OF DATA SET 

Daily and monthly data sets have been developed for Thomas Creek, Whites Creek, Galena 
Creek, Browns Creek, Washoe Lake discharge and historic storage and inflow to the Washoe 
Lakes.  The data sets and their development are described in the following sections: 
 
 Sources of Data and Previous Analyses 
 Selection of Period 
 Review of Recorded Data and Flows Estimated in Previous Analyses 
 Analysis and Calculation of Streamflow Information 
 Resulting Recommended Streamflow Estimates 
 Evaluation of Recommended Streamflows 
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2.1. Sources of Data and Previous Analyses 

The sources of data and previous analyses utilized in preparation of recommended stream flows 
include Washoe County’s descriptions of stream gaging stations and their records (provided in 
the Washoe County Department of Water Resources report prepared by Michael C. Widmer, 
dated June 21, 2000, and entitled “Statistical Generation and Analysis of Streamflow Data for 
Galena, Whites, Thomas and Hunter Creeks, Truckee Meadows, Washoe County, Nevada”).   
Mr. Widmer also furnished files with daily streamflow observed and developed data for Thomas, 
Whites and Galena Creeks.   Miscellaneous data collected by Washoe County were furnished at 
several times during the past 15 years. 
 
U.S. Geological Survey (USGS) data for Whites Creek and Galena Creek are available from 
annual “Water Resources Data” reports prepared by the USGS and also from commercial 
services that provide electronic data files.   USGS periodic measurements of Galena Ditch flow 
were provided to Sierra Hydrotech. 
 
Miscellaneous data collected by the Federal Water Master were furnished to Sierra Hydrotech. 
 
Description of stream gaging stations and stream gaging records along with estimated and 
observed daily and monthly streamflows are provided in two reports prepared for Sierra Pacific 
Power Company in December 1987 by Murray, Burns & Kienlen and Sierra Hydrotech.  The 
reports are entitled “Calculated and Observed Historic Daily and Monthly Streamflows for 
Whites, Thomas and Evans Creeks” and “Calculated and Observed Monthly Streamflows for 
Galena Creek”. 
 
In addition to the above sources of streamflow data and streamflow estimates, the USGS 
prepared two open-file reports. Report 84-433 entitled “Water-Resources Appraisal of the 
Galena Creek Basin, Washoe County, Nevada” was prepared for the Nevada Division of Water 
Resources, dated 1984 and is authored by Terry Katzer, Timothy J. Durbin and Douglas K. 
Maurer.   The scope from the report’s introduction states:  “The scope of the requested appraisal 
was to develop water budgets for the Galena Creek drainage basin and Galena Creek ground-
water basin.”  Open-file Report 84-465 entitled “Hydrology of Washoe Valley, Washoe County, 
Nevada was prepared in cooperation with the Washoe County Regional Administrative Planning 
Agency, dated 1984 and is authored by Freddy E. Arteaga and William D. Nichols.  This report 
provides estimates for monthly rates of evaporation from the Washoe Lakes.  
 
2.1.1.  Previously Developed Data Used For Report 

 

2.1.1.1.  Thomas Creek, Description and Data 

 
A continuous Thomas Creek stream gaging station was operated by Washoe County from May 
1982 through December 1996.  The station was washed out by the January 1997 flood.  The 
gage was at an elevation of 5,960 feet and located at the mouth of Thomas Creek Canyon, 
above Thomas Creek Road, four miles upstream from Steamboat Canal and four miles west of 
Steamboat, Nevada. (SE ¼ SW ¼, Section 27, T.18N, R.19E.)   The drainage area is 
approximately 7.5 square miles. 
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Thomas Creek daily and monthly data are available from records and previous data estimates 
as follows: 
 
 Daily streamflow estimates prepared by Sierra Hydrotech for the period October 1965 

through April 1982  (estimates prepared December 1987). 
 Daily streamflow estimates prepared by Washoe County for the period October 1961 through 

April 1982 and for the period January 1997 through September 1998 (estimates prepared 
1999-2000). 

 Periodic daily streamflow records collected by the Federal Water Master for the period July 
1977 through October 1983. 

 Daily streamflow records collected by Washoe County for the period May 1982 through 
December 1996. 

 

2.1.1.2.  Whites Creek, Description and Data 
 
A continuous Whites Creek stream gaging station was operated by the U.S. Geological Survey 
from October 1961 through September 1966.  The station was reinstalled by Washoe County 
and operated for the period May 1982 through March 1983 and for the period beginning in June 
1987 and continuing until the present.  The gage elevation was listed by the USGS as 5,955 feet 
and by Washoe County as 5,980 feet, so the County gage may be about 400 feet upstream 
from the USGS gage site.  The site(s) is above Thomas Creek Road, four miles upstream from 
Steamboat Ditch and four miles west of Steamboat, Nevada.  (SE ¼ NW 14, Section 34, T.18N, 
R.19E.)  The drainage area is approximately 8.2 square miles. 
 
Whites Creek daily and monthly data are available from records and previous data estimates as 
follows: 
 
 Daily streamflow estimates prepared by Sierra Hydrotech for the period October 1960 

through September 1961 and for the period October 1966 through April 1982 and for the 
period October 1982 through September 1985  (estimates prepared December 1987). 

 Daily streamflow records collected by the USGS for the period October 1961 through 
September 1966. 

 Daily streamflow estimates prepared by Washoe County for the period October 1961 through 
April 1982 and for the period April 1983 through May 1987 (estimates prepared 1999-2000). 

 Periodic daily streamflow records collected by the Federal Water Master for the period July 
1977 through September 1982. 

 Daily streamflow records collected by Washoe County for the period May 1982 through 
March 1983 and for the period June 1987 through September 1999. 

 Periodic daily streamflow records collected by Washoe County and total monthly streamflow 
amounts estimated by Washoe County (using the periodic daily streamflow records) for the 
period April 1983 through September 1983. 
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2.1.1.3.  Galena Creek, Description and Data 
 
Two continuous stream gaging stations have been operated on Galena Creek by the USGS.  
One station was operated by the Federal Water Master.   
 
The gage “Galena Creek near Steamboat” was operated by the USGS from October 1961 
through September 1994.   This gage elevation was 5,592 feet and located approximately one-
half mile west of Callahan Ranch Road, approximately one mile upstream from its confluence 
with Jones Creek, 3.5 miles upstream from its mouth (confluence with Steamboat Creek) and 
4.5 miles southwest of Steamboat, Nevada. (SW ¼ SW ¼ Section 2, T.17N, R.19E.)  The 
drainage area was approximately 8.5 square miles. 
 
The gage “Galena Creek at Galena State Park” is currently operated by the USGS and began 
operation in October 1984.   The gage elevation is 6,320 feet and located in the Galena Creek 
Regional Park, 0.2 miles west of State Highway 431 and 3.5 miles northwest of Washoe City. 
(SE ¼ NW ¼ Section 9, T.17N, R.19E.)  The drainage area is 7.69 square miles. 
 
A gage, “Lower Galena Creek near Pleasant Valley School”, was operated by the Federal Water 
Master during each irrigation season from March 1977 through September 1985.  The gage 
elevation was 4,900 feet and located 0.4 miles southwest of the Pleasant Valley School and 
about one mile upstream from its mouth (confluence with Steamboat Creek).  (SW ¼ SW ¼ 
Section 7, T.17N, R.20E.) 
 
Galena Creek daily and monthly data are available from records and previous data estimates as 
follows: 
 
 Daily streamflow records collected by the USGS for the Galena Creek near Steamboat gage 

during the period October 1961 through September 1994 and for the USGS Galena Creek at 
Galena State Park gage during the period October 1984 through September 1999. 

 Daily streamflow estimates prepared by Washoe County for the Galena Creek at Galena 
State Park gage location for the period October 1961 through September 1984 (estimates 
prepared 1999-2000). 

 Daily streamflow estimates prepared by Sierra Hydrotech for the Galena Creek at Galena 
State Park gage location for the period October 1961 through September 1984 (estimates 
prepared December 1987). 

 Daily streamflow records collected by the Federal Water Master for the Lower Galena Creek 
near Pleasant Valley School gage during each irrigation season from March 1997 through 
September 1985. 

 

2.1.1.4. (South) Browns Creek 
 
Periodic streamflow measurements (single “spot” measurements) on (South) Browns Creek at 
an elevation of approximately 5,000 feet, where the Creek enters Pleasant Valley, were made 
during the period March 1983 through September 1987.   These streamflow measurements 
were not included in the material provided by Washoe County.   The measurements were not 
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required and would not have been useful for any hydrologic data development described in this 
report.  There are two drainages and stream systems known as “Browns Creek” within the 
South Truckee Meadows study area.   For the purposes of this study, the stream system lying 
south of Galena Creek is referred to as “(South) Browns Creek”.   Refer to Section 8.2, 
Description of Whites Creek Water Rights, for further discussion of a ditch system also known 
as “Browns Creek”. 
 

2.1.1.5. Galena and (South) Browns Diversion to Washoe Lake 
 
Periodic measurements of the Galena Ditch diversion from Galena Creek at the Galena Creek 
Regional Park were conducted by the USGS during the period June 1984 through May 1995.   
These data have been used in the analysis conducted for this report. 
 
Periodic measurements of the total Galena Ditch, including (South) Browns Creek, diversion into 
Little Washoe Lake have been conducted by Washoe County.  These data are collected in the 
SW ¼ NW ¼ Section 23, T.17N, R.19E, in Washoe City near U.S. Highway 395.  Data for the 
period May 1982 through June 1987 have been used in the analysis conducted for this report.  
The County is currently collecting additional data.  However, more recent data (than those 
through June 1987) are not currently available. 
 
To summarize, Galena and (South) Browns diversion data records are available as follows: 
 
 Periodic streamflow measurements of the Galena Ditch diversion for the period June 1984 

through May 1995. 
 Periodic streamflow measurements of the flow provided by the combined Galena Creek and 

(South) Browns Creek diversions for the period May 1982 through June 1987. 
 

2.1.1.6. Washoe Lake 
 
The Federal Water Master operates a stream gaging station on Steamboat Creek just below the 
dam on Little Washoe Lake.  This is located a few hundred feet north of U.S. Highway 395 in the 
NW ¼ of Section 24, T.17N, and R.19E. 
 
Washoe Lake daily and monthly outflow data are available from records as follows: 
 
 Monthly streamflow records for January 1977 through December 1980 collected by the 

Federal Water Master. 
 Daily streamflow records collected by the Federal Water Master for January 1981 through 

December 2000. 
 
The USGS has operated lake elevation gaging stations on each portion of the Washoe Lakes.   
 
The gage “Little Washoe Lake near Steamboat, Nevada” is located near the dam on Little 
Washoe Lake, just south of the U.S. Highway 395 crossing of Steamboat Creek.  Monthly lake 
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elevation observations are available beginning in April 1963 and continuing to the present.  Daily 
lake elevations were observed during the 1971 through 1982 water years. 
 
The gage “Washoe Lake near Carson City, Nevada” location has changed over the years and is 
currently at the south end of the lake in Washoe Lake State Park, very close to the southeast 
corner and just north of East Lake Boulevard. Monthly observations are available beginning in 
April 1963 and continuing to the present.  Daily lake elevations have been observed since 
March 1995. 

2.1.2. Selection of Period 

The period selected for streamflow to be developed for this investigation was based upon 
availability of data, availability of previous estimates of streamflow, desirability of a common 
period for all data, and necessity to cover the two recent drought periods of 1976 - 1977 and of 
1987 through 1994.    Using these criteria, the basic period to be covered by streamflows was 
set as water years 1962 through 1996. 
 
There are exceptions to the selected period and these are described as follows: 
 
 Thomas Creek streamflow estimates are extended through water year 1998 because the 

estimates prepared by Washoe County included the 1997 and 1998 water years.   It should 
be noted that the observed Thomas Creek data end with December 1996. 

 Whites Creek streamflow begins with water year 1961 because estimates by Sierra 
Hydrotech included the 1961 water year.   The Whites Creek data continue through the 1999 
water year because the data collected by Washoe County extend through the 1999 water 
year.   In fact, Washoe County continues to collect streamflow data for Whites Creek. 

 Galena Creek streamflow for the USGS “near Steamboat” gaging station stops with water 
year 1994 because that is when the gaging station was terminated.   While these data do not 
include the 1995 water year, they do cover nearly all months of the 1987-1994 drought 
except for October 1994 (calendar year).  In the next month (November 1994), it started to 
rain. 

 Galena Creek streamflow for the USGS “State Park” gaging station continue through the 
1999 water year because those data continue to be collected by the USGS. 

 (South) Browns Creek streamflow estimates continue through 1998 to coincide with the 
period for Thomas Creek streamflow.   As described later in this report, (South) Browns 
Creek streamflow estimation procedures rely heavily upon Thomas Creek streamflow 
information. 

 Galena Ditch diversion estimates stop with water year 1994 because their estimation relies 
upon data from the Galena Creek near Steamboat gaging station.  That station was 
discontinued at the end of the 1994 water year.  As noted above, while these data do not 
include the 1995 water year, they do cover nearly all months of the 1987-1994 drought 
except for October 1994 (calendar year).  

 Washoe Lake monthly outflow data do not begin until the 1977 water year. The daily outflow 
data begin with the 1981 water year.   Both continue through the 2000 water year.    These 
are the periods for which data were obtained from the Federal Water Master.   Estimation of 
data for periods before 1977 would require considerable effort.   Because most of the recent 
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drought periods are covered by the Water Master’s data, it is not warranted for this project to 
expend the effort required to develop a full data set for years before 1977.   However, as 
noted in the next item, rough estimates of lake outflow were prepared for 1975 and 1976 
water years.   These estimates of 1975 and 1976 lake outflow were made using lake storage 
for guidance. 

 Washoe Lake inflow and storage data were calculated beginning with the 1975 water year.  
This beginning was based upon the desire to conduct water supply studies beginning with 
1975 and the lack of Washoe Lake outflow data before 1977.   

2.1.3. Review of Recorded Data and Flows Estimated in Previous Analyses 

Recorded Data 
 
Recorded data were accepted as the best representation of streamflows for the periods of 
record and no adjustments to the data appeared justified.   The two Galena Creek records 
(USGS gages “at State Park” and “near Steamboat”) do not always match, particularly when 
diversions to Galena Ditch were occurring.   However, at this point in the analysis, it was not 
possible to justify any adjustment of the data records. 
 
Estimated Flows 
 
Streamflows previously estimated by Washoe County were reviewed and compared to observed 
flows on neighboring streams.  In the case of Galena Creek, the flows were also compared to 
the USGS record at the “near Steamboat” gage.   These comparisons suggested the following 
general items: 
 
 Washoe County’s annual streamflow estimates were generally reasonable. 
 Washoe County’s daily flow estimates tended to have some month-to-month discontinuities 

(that is, flows on the last day of one month might not compare well with flows on the first day 
of the following month). 

 Washoe County’s daily flow estimates, while having an overall range that was generally 
reasonable, sometimes had a range during individual months that was smaller than would be 
expected.  That is, Washoe County daily flow estimates during a particular May might range 
between 14 and 17 cubic feet per second (cfs) when, based upon observed daily flows for 
other basins, they would be expected to range from 11 to 18 cfs. 

 Winter flows during the 1976–1977 drought appeared to be exceptionally low when 
compared to other streams and with observed flows during winters of the 1987-1994 
drought. 

 
Based upon this review, streamflow estimates presented in this report were developed as 
discussed in the following section. 

2.1.4. Analysis and Calculation of Streamflow Information 

Based upon the review of data described above, observed streamflows were combined with 
estimated streamflows developed as described in this section.   Streamflows developed as 
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described in this section were developed for each day of the described periods, including 
February 29 during leap years. 
 
2.1.4.1.  Thomas Creek 
 
Estimates of Thomas Creek daily streamflows were developed for the periods without Thomas 
Creek streamflow records using the following procedures: 
 
 The monthly flow pattern was adjusted so that its deviation from the mean flow pattern more 

closely matched the deviation of Galena Creek monthly flow from the mean flow pattern for 
Galena Creek.  This relies upon an assumption that Galena Creek flow estimates are 
relatively good.   Such an assumption seems warranted because Galena Creek flows before 
1984 are based upon observed flows at the USGS “near Steamboat” gage.   (See the later 
section that discusses adjustments to Galena Creek flows.) 

 Annual and monthly relationships were developed between Thomas Creek and Whites 
Creek and between Thomas Creek and Ash Canyon Creek. 

 During periods when there is a record of Whites Creek flow, flows were adjusted to more 
closely conform to the relationships with Whites Creek flows. 

 During periods when there is a record for Ash Canyon Creek, flows were adjusted to more 
closely conform to the relationships with Ash Canyon Creek.  Ash Canyon Creek is a 5.2 
square mile drainage basin located in the Carson Range west of Carson City.   The USGS 
has been operating a gaging station on Ash Canyon Creek since July 1976. 

 Because periodic streamflow observations by the Federal Water Master had been used in 
developing Sierra Hydrotech estimates of 1977 to 1982 streamflow, the Sierra Hydrotech 
estimates of streamflow were used to adjust the 1977 to 1982 daily and annual estimates by 
Washoe County. 

 
Using the above procedures, Thomas Creek daily streamflows were estimated for the period 
October 1961 through April 1982 and for January 1997 through September 1998.  Recorded 
daily streamflow during the period May 1982 through December 1996 was combined with the 
estimated streamflow to provide a set of daily flows for the period October 1961 through 
September 1998. 
 
2.1.4.2.  Whites Creek 
 
Estimates of Whites Creek daily streamflows were developed for the periods without Whites 
Creek streamflow records using the following procedures: 
 
 The previous estimates by Sierra Hydrotech for the 1961 water year continue to appear 

reasonable.  As these are the only estimates available, they have been adopted for this 
report. 

 The streamflow estimates prepared by Washoe County for the water years 1967 through 
1971, 1973 and 1979-1981 were not modified and were adopted for this report. 

 Streamflow estimates prepared by Washoe County for periods other than noted in the 
previous bullet were compared to streamflows for other basins (including Sagehen Creek 
and Blackwood Creek), to precipitation recorded at Mount Rose and Reno, and to 
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streamflow estimates previously prepared by Sierra Hydrotech.  Utilizing these comparisons, 
the Washoe County estimates were adjusted. 

 
Using the above procedures, Whites Creek daily streamflows were estimated for the period 
October 1960 through September 1961, for October 1966 through April 1982 and for April 1983 
through May 1987.  Recorded daily streamflow during the period October 1961 through 
September 1966, for May 1982 through March 1983, and for June 1987 through September 
1999 was combined with the estimated streamflow to provide a set of daily flows for the period 
October 1960 through September 1998. 
 
2.1.4.3. Galena Creek near Steamboat 
 
The USGS recorded flows of Galena Creek near Steamboat were adopted for this study as 
representative of such Galena Creek flows during the period October 1961 through September 
1994. 
 
Galena Creek at the Galena Creek Regional Park (“Galena Creek at Galena State                                
Park”) 
 
 
Estimates of Galena Creek daily streamflows at the Galena Creek Regional Park were 
developed for periods without Galena Creek streamflow records using the following procedures: 
 
 Based upon an estimate of Galena Creek channel loss presented in the USGS Open-File 

Report 84-433 and the streamflow records for the USGS “near Steamboat” gage, streamflow 
estimates were prepared for Galena Creek just below the diversion to Galena Ditch. 

 During each month, the adopted Galena Creek streamflow estimate was based upon 
weighting factors applied to (i) the Washoe County estimates, (ii) the previous estimates by 
Sierra Hydrotech, and (iii) the “near Steamboat” gage record that had been adjusted for 
channel loss as noted in the above bullet.  Such weighting factors varied between giving 
100% weight to one of the streamflow estimates and giving equal weight to all three of the 
streamflow estimates. 

 During late fall through early spring, when Galena Ditch diversion normally occurs, the 
Washoe County estimates of streamflow are usually greater than either recorded flows at the 
“near Steamboat” gage or the recorded flows plus estimated stream channel losses.   Since 
such condition is reasonable and no substantial justification was found for different 
estimates, such as the earlier estimates by Sierra Hydrotech, the Washoe County estimates 
of Galena Creek flow were normally accepted during the late fall through early spring period. 

 Washoe County streamflow estimates for a few late fall through early spring seasons were 
not adopted.   In such years, which include 1976 and 1977, comparison with precipitation 
and with streamflows from other basins suggested that weight should be given to previous 
estimates by Sierra Hydrotech.  In these cases, the most common approach was to give 
approximately equal weight to the Washoe County estimates and the previous Sierra 
Hydrotech estimates. 

 During June through October, diversions to the Galena Ditch are normally zero or small.  
During these months, the “near Steamboat” record adjusted for channel loss is probably a 
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reasonable indicator of flow near Galena Creek Park.   The adopted estimates of streamflow 
for this June through October period was normally based upon a heavy bias towards the 
“near Steamboat” flow record adjusted for channel loss and the previous estimates by Sierra 
Hydrotech. 

 Beginning with 1982, some observations of diversion to Little Washoe Lake are available.   
These observations were used to a modest extent when selecting the final procedure for 
estimation of Galena Creek streamflow. 

 
Using the above procedures, Galena Creek daily streamflows for the Galena Creek Regional 
Park location were estimated for the period October 1961 through September 1984.  Recorded 
daily streamflow during the period October 1984 through September 1999 was combined with 
the estimated streamflow to provide a set of daily flows for the period October 1961 through 
September 1999. 
 
2.1.4.4.  Galena Ditch Diversion from Galena Creek 
 
Galena Ditch diversion estimates were prepared for the period October 1961 through 
September 1994 using the following procedure: 
 
 Reviewing records for the “near Steamboat” gage, the starting date and probable ending 

date for diversion through the Galena Ditch were established.   The starting date is normally 
relatively easy to identify because the gage record indicates a substantial reduction in flow 
between two days in sequence.   The ending date is often less easy to identify, so it was 
somewhat more arbitrarily set as the end of May or June.   The type of year and pattern of 
recorded flow was also used in setting the date for the end of diversion. 

 The Galena Creek flow for the Galena Creek Regional Park location was compared to both 
the recorded flow for the “near Steamboat” gage and the calculated sum of “near Steamboat” 
gage flow plus estimated channel loss.  When both comparisons showed a substantial 
difference, the estimated Galena Ditch diversion was based upon the “near Steamboat” plus 
loss difference.   If the differences were smaller, the estimated Galena Ditch diversion was 
based upon both differences.  Whenever flow for the Galena Creek Park location was larger 
than the recorded “near Steamboat” flow, some diversion would be calculated.   The one 
exception to this is that when calculated diversion went to zero during the late spring, Galena 
Ditch diversion was not re-initiated unless both differences were greater than zero. 

 
Because it was necessary to include 1995 in the data set, the 1995 diversion was estimated as 
equal to the 1993 diversion.   Any error in such assumption will have no impact upon upcoming 
estimates of M&I water supplies because the impact of such an estimate follows the end of any 
critical water supply period. 
 
2.1.4.5.  (South) Browns Creek 
 
Using an annual precipitation map for the South Truckee Meadows/Mount Rose area and 
annual runoff versus monthly precipitation relations that were discussed in the December 1987 
report by Sierra Hydrotech, relationships were developed to (i) relate annual runoff of (South) 
Browns Creek above the diversion to Little Washoe Lake to the annual flow of Galena Creek at 
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Galena Creek Regional Park and (ii) relate annual runoff of (South) Browns Creek above the 
diversion to Little Washoe Lake to the annual flow of Thomas Creek.  Monthly flows for (South) 
Browns Creek were based upon monthly relationships to Galena and Thomas Creek.   Finally, 
the daily (South) Browns Creek flow above the diversion to Little Washoe Lake was based upon 
the daily pattern of Thomas Creek flow during each month.   Utilizing this procedure, daily flow 
estimates were prepared for (South) Browns Creek for the period October 1961 through 
September 1998. 
 
2.1.4.6.  Outflow from Little Washoe Lake to Steamboat Creek 
 
Little Washoe Lake’s outflow to Steamboat Creek data are those data that have been obtained 
by the Federal Water Master.   These data provide (i) monthly outflow data for the period 
beginning with October 1976 and continuing through September 1980 and daily outflow data for 
the period beginning October 1980 and continuing through September 2000. 
 
2.1.4.7.  Galena Ditch Supply to Little Washoe Lake 
 
The Galena Ditch supply to Little Washoe Lake is provided by the Galena Ditch diversions from 
Galena Creek and from (South) Browns Creek.   
 
The Galena Ditch diversion from Galena Creek is as described above.  The Galena Ditch 
diversion from Browns Creek is estimated to be all the calculated Browns Creek flow during the 
season defined by the diversion from Galena Creek and limited to no more than the estimated 
diversion from Galena Creek. 
 
Substantial loss occurs along the Galena Ditch and such loss is assumed to be excluded from 
inflow to Little Washoe Lake.    Based upon observations made by Mike Buschelman and upon 
the 1982-1987 measurements made by Washoe County, it is estimated that about one-third of 
the Galena Creek-Browns Creek supply to Galena Ditch is lost and about two-thirds of the 
supply reaches Little Washoe Lake. 
 
Using the estimated Galena Ditch supplies from Galena and Browns Creek and the estimates of 
ditch loss, the Galena Ditch 1975 through 1995 supplies to Little Washoe Lake were calculated. 
  
2.1.4.8.  Washoe Lake Storage and Inflow 
 
Using storage versus elevation tables prepared by the USGS, relationships between each lake’s 
elevation and storage were developed.   These relationships were then applied to the observed 
historic elevations and used to calculate each lake’s end-of-month storage.   The end-of-month 
storages were then added together to provide end-of-month storage for the combined Washoe 
Lake. 
 
Using the storage versus elevation tables prepared by the USGS, relationships between each 
lake’s elevation and surface area were developed.   These relationships were then applied to 
the observed historic elevations and used to calculate each lakes end-of-month surface area.   
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The end-of-month lake surface areas were then added together to provide end-of-month surface 
area for the combined Washoe Lake. 
 
Table No. 5 of the USGS Open-File Report 84-465 provides the following estimates for monthly 
lake surface evaporation: 
 
 January 0.10 feet  July  0.78 feet 
 February 0.15   “  August 0.68    “ 
 March  0.28   “  September 0.46    “ 
 April  0.40   “  October 0.28    “ 
 May  0.57   “  November 0.14    “ 
 June  0.69   “  December 0.09    “ 
           Total 4.62 feet 
 
The above estimates of lake surface evaporation were reduced by estimated historic 
precipitation on the lake surface to provide a “first” estimate of historic net evaporation loss rate 
for the combined Washoe Lakes. 
 
Using historic Washoe Lake Outflow (#7), historic monthly change in Washoe Lake storage, 
historic monthly average lake surface area and estimated historic monthly net evaporation loss 
rate; the historic monthly inflow to Washoe Lake was calculated.    When this estimate of inflow 
was calculated as negative or when this inflow was calculated as less than the estimated inflow 
from Galena Ditch (#8), the estimated historic net evaporation loss and loss rate were adjusted 
to make inflow-outflow-loss balance with change in storage.   Finally, the estimated inflow from 
Galena Ditch (#8) was subtracted from the calculated total inflow to provide an estimate of 
historic non-Galena Ditch inflow to the Washoe Lakes. 

2.1.5. Resulting Recommended Streamflow Estimates 

Streamflow estimates for Thomas Creek, Whites Creek, Galena Creek, Galena Ditch, (South) 
Browns Creek, Galena Ditch inflow to Little Washoe Lake, Washoe Lake storage, non-Galena 
Ditch inflow to Washoe Lakes and Washoe Lake outflow that are recommended for use in the 
South Truckee Meadows project investigations are summarized in the tables contained in 
Appendix A which present monthly observed and estimated flows.  

2.1.6. Evaluation of Recommended Streamflows 

The following Table 2-1 compares annual flow estimates developed and recommended in this 
investigation to those developed by Washoe County.  This table indicates the general 
agreement of each set of flow estimates. 
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Washoe Recom. Difference Washoe Recom. Difference Washoe Recom. Difference

Co Est Estimates (in %) Co Est Estimates (in %) Co Est Estimates (in %)
(ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)

1962        2,443        2,250 -8.6         6,627         3,273 -102.5         6,692          7,188 6.9
1963        3,776        3,678 -2.7         6,295         5,669 -11       12,617        11,799 -6.9
1964        2,739        2,724 -0.6         4,459         4,206 -6         8,010          7,101 -12.8
1965        4,064        4,116 1.3         6,808         6,326 -7.6       13,903        13,820 -0.6
1966        2,492        2,597 4         4,022         4,204 4.3         6,914          6,347 -8.9
1967        3,938        3,940 0.1         6,586         6,587 0       13,347        17,924 25.5
1968        2,622        2,623 0         4,253         4,256 0.1         7,494          6,266 -19.6
1969        4,142        4,141 0         6,949         6,949 0       14,256        12,869 -10.8
1970        3,371        3,373 0.1         5,771         5,770 0       10,825          9,059 -19.5
1971        3,629        3,628 0         6,040         6,038 0       11,977        10,616 -12.8
1972        2,384        2,384 0         3,787         4,086 7.9         6,711          7,049 4.8
1973        2,688        2,689 0         4,210         4,209 0         7,563          7,915 4.4
1974        4,680        4,678 0         7,462         6,839 -8.3       11,223        10,962 -2.4
1975        2,884        2,884 0         5,207         5,421 4.1         8,070          9,826 17.9
1976        1,879        1,752 -7.2         2,936         3,406 13.8         3,443          5,078 32.2
1977           760        1,144 33.6         1,272         2,256 43.6         1,903          3,309 42.5
1978        2,607        2,228 -17         4,230         4,183 -1.1         7,435          6,902 -7.7
1979        2,355        2,211 -6.5         3,774         3,776 0.1         6,292          6,126 -2.7
1980        3,336        3,251 -2.6         5,512         5,520 0.1       10,651          9,283 -14.7
1981        2,078        1,783 -16.5         3,294         3,294 0         5,076          4,966 -2.2
1982        4,414        4,599 4         7,958         7,849 -1.4       16,759        17,045 1.7
1983  - - - -  - - - - - - - -       10,633       10,613 -0.2       21,924        21,069 -4.1
1984  - - - -  - - - - - - - -         6,989         7,001 0.2       14,358        13,939 -3
1985  - - - -  - - - - - - - -         4,766         4,766 0  - - - -  - - - - - - - -
1986  - - - -  - - - - - - - -         6,763         6,765 0  - - - -  - - - - - - - -
1987  - - - -  - - - - - - - -         3,679         3,680 0  - - - -  - - - - - - - -

Averages 3,013 2,984 -1 5,395 5,267 -2 9,889 9,846 0

Table 2-1
Comparison of Recommended Annual Flow Estimates to Washoe County Estimates

Thomas Creek Whites Creek Galena Creek

Water 
Year

 
 
The following sections offer observations regarding those years that have the larger differences: 
 
2.1.7. Thomas Creek 
 
Table 2-1 provides a numerical comparison that also indicates general agreement between the 
Sierra Hydrotech and Washoe County estimates. 
 
The relationship between Thomas Creek and Whites Creek is a primary reason that Thomas 
Creek flows during the 1962-1966 period differ from estimates prepared by Washoe County.  
(The following section discusses Whites Creek.) 
 
Estimates of Thomas Creek flow during October of 1975 (calendar year) were larger than 
seemed justified based upon the previous seasonal flows, flows from other basins, or 
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precipitation.   The recommended reduction in October flow is the entire reason that 1976 water 
year flow shows a decrease with the recommended estimate.  Recommended flows during other 
months (other than October) of 1976 water year are generally greater than those recommended 
by Washoe County. 
 
Estimates of Thomas Creek flow during 1977 are generally greater than the Washoe County 
estimates.  Comparison of Thomas Creek flows to those from other basins and to Thomas 
Creek recorded flows for somewhat similar precipitation conditions suggested the recommended 
Thomas Creek flows. 
 
The 1978 through April 1982 recommended Thomas Creek flows are based upon a monthly 
evaluation of Thomas and a resulting weighting of Washoe County estimates and previous 
estimates by Sierra Hydrotech.   This period has relatively small annual flow differences 
between estimates.   However, there is a general tendency for the recommended estimates to 
be less than Washoe County estimates during summer through winter and about the same 
during the spring. 
 
2.1.8. Whites Creek 
 
A comparison of Whites Creek recommended annual flow estimates versus the annual 
estimates by Washoe County in Table 2-1 indicates that, except for 1962, there is general 
agreement between the two estimates.  The 1962 recommended Whites Creek annual flow is 
that recorded by the USGS. 
 
The recommended Whites Creek flows during 1962 through 1966 are those recorded by the 
USGS and that is the reason for annual flow differences during this period.   The 1972 
recommended Whites Creek flows are greater than the Washoe County estimates during the 
winter months because the Washoe County estimates appeared lower than would be expected 
from comparison with flows on other streams and with precipitation. 
 
The 1974 recommended November and January Whites Creek flows are substantially lower 
than the Washoe County estimates.   Such recommended flows are based upon comparison 
with flows on other streams and with precipitation.   October through April of 1975 has the 
reverse condition, with recommended Whites Creek flow being larger than the Washoe County 
estimates. 
 
The winter 1976 and all of 1977 recommended Whites Creek flows are greater than the Washoe 
County estimates.   Again these recommended flows are based upon comparison with flows on 
other streams and with precipitation. 
 
2.1.9. Galena Creek 
 
A comparison of Galena Creek recommended annual flow estimates versus the annual 
estimates by Washoe County in Table 2-1 indicates general agreement between the two 
estimates.   
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Table 2-1 indicates more variation between the two sets of estimated Galena Creek flow that 
exists with the Thomas and Whites Creek flow estimates.  This variation results from the 
recommended flows being based upon a month-by-month comparison of estimated flows to the 
USGS recorded flows from the “near Steamboat” gage.    Although the flow estimates differ 
when compared on an annual basis, the flow estimates for the entire 23-year period have 
essentially the same average and have essentially the same average difference between the 
two sets of estimates. 
 
2.1.10.  Summary of Basis for Recommendation 
 
The above sections of this report have discussed concepts that were applied in developing the 
recommended streamflows for each stream.   This section has also discussed the comparison 
of recommended streamflow estimates to those previously estimated by Washoe County and 
illustrated the general agreement between the two estimates. 
 
Additional (in addition to the early work by Washoe County and Sierra Hydrotech) investigation 
conducted for this project and the review of results from this current investigation suggests that 
the recommended streamflows are reasonable estimates and their use for investigation of water 
development in the South Truckee Meadows is warranted. 

3. RULES FOR CHANGING THE POINT OF DIVERSION OF WATER RIGHTS 

3.1. Local Perspective 
 
The water rights from ditches or canals that take water directly from the Truckee River are less 
complicated to analyze than tributary water rights.  These direct rights are backed up with 
storage from Lake Tahoe and Boca Reservoir and releases from storage have historically been 
at a level that can serve all water rights. Those releases remain at that level until all water in 
storage has been depleted, therefore all but the earliest priority water rights become deficient at 
the same time. After storage from Lake Tahoe and Boca runs out, the only water rights being 
served are the very early priority 40 cfs M&I right and the Pioneer Ditch rights.  We therefore 
often say that the priorities for Truckee Meadows direct diversion irrigation water rights don’t 
matter unless the right is a Pioneer Ditch right. This is a very unique situation that resulted from 
the very early use of water and storage for hydroelectric purposes.   
 
3.2. Tributary Water Rights 
 
The tributary streams in the South Truckee Meadows were the first sources utilized for irrigation 
in the Truckee Meadows. Only after these streams had been fully appropriated were ditch 
systems added to deliver water to the South Truckee Meadows.  The tributary stream water 
rights often have priorities senior to the Pioneer Ditch water rights, but there is less water 
available under these rights because of the nature of the source and the limited amount of 
storage on those systems.  
 
Under Nevada water law, the Orr Ditch Decree, priorities and the “no injury rule” combine to 
determine the relative rights to remove water from a stream at a new point of diversion.  This 
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section will discuss the general principles of the no injury rule that we have applied to water 
rights on the tributary streams systems considered in this report. 
 
The Orr Ditch Decree states at page 88 “Persons whose rights are adjudicated hereby, their 
successors or assigns, shall be entitled to change, in the manner provided by law the point of 
diversion and place, means, manner or purpose of use of the waters to which they are so 
entitled or of any part thereof, so far as they may do so without injury to the rights of other 
persons whose rights are fixed by this decree.”  (Emphasis added)  All of the water rights 
associated with the tributary streams considered in this report were adjudicated and decreed in 
the Orr Ditch Decree. 
 
When we consider whether to add a water treatment facility or other water supply facility, we 
need to consider the implications of changing the point of diversion from the location where the 
original irrigation occurred to a new location where the facility would divert water.  The change in 
a point of diversion may only be approved if it meets the test of no injury to the water rights of 
other persons.  Injury can take a number of forms and is highly dependent upon the 
circumstances involved with the change.  The courts have denied changes where there is injury 
to junior appropriators including the interference with return flows from a more senior 
appropriator where the point of diversion of the senior appropriator remains above the junior 
appropriator.  Courts have generally refused to deny the change based on injury to something 
other than a water right such as an increase in ditch fees and they have refused to allow an 
objection where the only injury is that it stops the waste of water, which would inure to the 
benefit of a junior appropriator. 
 
There is normally no injury where a senior upstream water right holder wishes to move his point 
of diversion farther upstream. Nor would there be injury if a junior priority upstream water right 
holder wanted to move his point of diversion farther upstream. These examples assume that 
there is no change to return flows, but if water is being diverted into a municipal system where 
the effluent is land applied, and therefore does not return to the stream then there could be 
injury to downstream users under some conditions. In order to prevent injury to downstream 
users we recommend that only the historic consumptive use portion of the water right be 
diverted for municipal purposes and to leave the portion that would have returned to the stream 
in the stream. 
 
The rules are more complicated where a senior downstream appropriator desires to change his 
point of diversion to a point above a junior upstream appropriator.  In this case the junior 
appropriator had been required to bypass flows to serve the senior right at times of deficiency 
but there were times in which the senior appropriator relied upon the return flows from the junior 
priority appropriator.  Therefore the rules would be different based on the conditions.  If there 
were enough water to serve both appropriators no adjustment of the diversion would be 
necessary.  At times when there is only enough water to serve the senior appropriator, the 
senior appropriator would continue to be able to divert the water from his new point of diversion.  
At times when there is sufficient water to serve the senior priority water right holder at the new 
point of diversion but not enough to serve the senior and the junior water right holder, the senior 
water right holder would be required to bypass flow to the extent the senior right would have 
been made up solely from the return flows from the upstream right at its old location.   
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The same would generally be true if an equal priority water right holder desires to change his 
point of diversion to a point above another water right holder of even priority. If there were 
enough water to serve both appropriators no adjustment would be necessary.  If there was not 
enough to serve both, the appropriator that moved upstream would be required to bypass flow 
to the extent that the right would have been made up solely from the return flows from the 
upstream right at its old location. 
 
When a junior downstream appropriator desires to change his point of diversion to a point above 
a senior upstream appropriator, the rules would be different based on the conditions.  If there 
were enough water to serve both appropriators no adjustment of the diversion would be 
necessary.  At times when there is only enough water to serve the senior appropriator, the junior 
appropriator could not take water from his new point of diversion to the extent necessary to 
serve the senior water right appropriator with his full diversion. 

4. RULES FOR DIVERSION OF TRIBUTARY WATER RIGHTS INTO STORAGE OR AS A 
DIRECT DIVERSION FROM THE RIVER 

Under the proposed rules of the Truckee River Operating Agreement (TROA), water from 
tributary streams may be stored.  When such water is stored as M&I Credit Water (municipal 
drought supplies under TROA), the customers who rely on this right as a part of their 
commitment will count against the 119,000 af of demand supported by TROA.  When the water 
is stored as Water Quality Credit Water (water quality dilution flows for the Truckee Meadows 
Water Reclamation Facility (TMWRF) under TROA), the water could be re-timed to improve 
water quality at the TMWRF facility.  In either event the mechanism for storage is the same. 
 
The draft TROA allows for the storage of tributary water rights where water under those rights is 
delivered to the Truckee River below Farad Gage and above Vista Gage to serve downstream 
rights which would otherwise have been satisfied by release or pass through of water for 
Floriston Rates or by releases from the upstream reservoirs for other downstream purposes. 
This type of storage involves an exchange and delivery of water to Vista for a retention of a 
release or pass through of water from the upstream reservoirs. 
 
Section 7.A.3(c) of the draft TROA specifically allows the storage of tributary water rights.  
Section 7.A.3(c) states “In addition to Credit Water Establishment using other sources of 
Changed Diversion Rights, Credit Water may be Established using Changed Diversion Rights 
with an original point of diversion from a tributary whose confluence with the Truckee River is 
downstream from the Farad Gage and upstream of the Vista Gage, utilizing the procedures of 
Section 7.A.3(a) (retention of Floriston Rate Releases) at such times when water is available 
under such tributary right to satisfy downstream rights which would otherwise have been 
satisfied by Release from or Pass-Through from Truckee River Reservoirs, Donner Lake and 
Independence Lake.”  Also pursuant to Section 7.A.5(e), the amount of such exchange could 
interfere with the flows at Sparks Gage designated as 275 cfs from June to October and 120 cfs 
from November through May so long as the designated amount is reached before Vista. Before 
such an exchange is utilized, the impact on water quality of the reduction of water in the stream 
from the upstream reservoir to Vista should be investigated. 
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A similar type of exchange would allow Truckee River water to be diverted at the Glendale 
Water Treatment Facility in exchange for tributary stream consumptive use water added to the 
Truckee River at Vista.  This exchange concept requires monitoring tributary stream water to 
ensure that the consumptive use water reaches the Truckee River.  Truckee River diversions at 
the Glendale Water Treatment Facility would be limited to the timing and volume of tributary 
stream water entering the river at Vista.  This type of exchange should not be utilized to the 
extent that reduced flow would deteriorate water quality between the Glendale Water Treatment 
Facility and Vista.  The impact would likely be less during cooler months.  
 
The only other diversions below the point where water from Whites Creek and Thomas Creek 
enter Steamboat Creek are diversions to Hidden Valley Country Club, Rosewood Lakes 
Municipal Golf Course and the Bella Vista Ranch.  A monitoring operation would therefore need 
to measure flow at the following locations in order to utilize this type of exchange for Thomas 
and Whites Creeks: 
 
Whites Creek – at the discharge to Steamboat Creek by: 
 

 Brown’s Creek, aka South Diversion 
 Howards Creek, aka North Diversion 

 
Thomas Creek – at the discharge to Steamboat Creek by: 
 

 G.R. Holcomb Ditch, aka South Diversion 
 
Steamboat Creek: 
 

 Caesar Ramelli Ranch, aka Bella Vista Ranch diversion upstream of Short Lane 
 Hidden Valley Country Club Golf Course diversion 
 Rosewood Lakes Golf Course Diversion 
 Steamboat Creek flows upstream of TMWRF 

 
It would be particularly difficult to monitor Galena Creek water rights through the Pleasant Valley 
area where many individuals have rights to Galena Creek water.  We therefore recommend that 
this type of exchange only be utilized for water rights from Whites Creek, Thomas Creek, and 
the rights below the confluence of Steamboat Canal and Steamboat Creek.  Figure 2-1 shows a 
graphical layout of possible monitoring locations. 
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Figure 2-1
Monitoring Locations for Tributary Creek Exchange

 

5. RULES FOR MAKE UP WATER RIGHTS FOR EFFLUENT REUSE 

Water on the Truckee River has historically been used upstream, the unused portion returned to 
the river, and then reused downstream.  The State Engineer has always allowed the full face 
value of former agricultural water rights to be changed to municipal use but, to the extent that 
the effluent associated with the surface water rights has been land applied and therefore is not 
returned to the river, the State Engineer has required water purveyors to provide water rights to 
make up for the return flows that would have occurred had the wastewater been treated by a 
facility that returns water to the Truckee River. This has been a workable solution to Truckee 
River direct diversion water rights because all water rights in the Truckee Meadows have 
essentially the same quantity and the same timing as any other water right because they are 
supported by release of water from upstream storage in Boca Reservoir and Lake Tahoe.     
 
Many tributary water rights are used and reused along the tributary stream and unused tributary 
water may also be reused by diversions on the Truckee River.  The tributary rights differ from 
direct diversion water rights because they are not supported by large upstream storage, 
therefore, in some years, on some streams, certain water rights may be curtailed while other 
water rights are still served.  In this type of stream system, it is more typical that changes to 
water rights be allowed based upon diversion of the historic consumptive use of the water right.  
In this manner the down stream users are assured of the same water supply that they would 
have had in the absence of the change.  If the effluent associated with the diversion to M&I use 
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is land applied or otherwise reused there is no requirement to make up flow to downstream 
users because that flow was never deficient.   For these reasons we will assume that any use of 
tributary water for land application will be diverted based upon the historic consumptive use of 
water and therefore there will be no need to provide water rights for the purposes of making up 
the return flow. 
 
Even though we assume that tributary water rights will be used based on their historic 
consumptive use, another possible use for water under tributary water rights is to use these 
rights to make up return flows when direct diversion surface water rights are land applied or 
delivered out of the basin.  The rules for make up are still under negotiation in TROA and under 
the 6700 agreement, but, since tributary water rights provide water at different timing than direct 
diversion surface water rights, yield analyses must tell us how many acre feet of a tributary 
water right would be required if a make up requirement occurred in a normal year when the 
direct diversion water rights are receiving their full right.   We will not be able to perform this 
yield analysis until the TROA provisions are fully negotiated (if the TROA provisions are not 
complete, we will provide the best information at the time of the Phase 2 report). 
 
6. GEOGRAPHIC INFORMATION SYSTEM 
 
6.1. Introduction 
 
The Orr Ditch Decree adjudicated all of the water rights in the Truckee Meadows including water 
delivered from the ditches and water delivered from the Tributaries.  The maps, which were 
prepared as part of the decree, map all of the claims of various sources on one map.  In order 
for us to determine how water was historically delivered from the tributary creeks it is necessary 
to isolate the claims associated with those creeks to one set of maps.  In recent years, the 
Nevada State Engineer’s office has been preparing the Orr Ditch Decree maps in digital format.  
The State Engineer’s maps were prepared separately with no ability to look at a larger region or 
a ditch or a stream system.  Combining these maps and isolating the claims associated with 
each creek lead to an understanding of how water was historically delivered within each stream 
system.  We encourage the County to continue to develop this valuable information system 
which will be usable for many purposes including support for applications to change, 
determination of historic consumptive use, determination of ways to combine ditches and other 
important purposes. 

6.2. Description of Layers 

The U.S. District Court utilized plane table survey maps to produce the water right culture maps 
to support and illustrate the location of water-righted acreage.  The plane table surveys were 
conducted by the U.S. Reclamation Service between 1902 and 1913, approximately.  The plane 
table survey maps were later used by the U.S. District Court as water right acreage 
determination maps in 1920 to support the Orr Ditch Decree (also known as the Truckee River 
Decree).  These decree maps located and illustrated water righted acreage associated with 
each ranch’s land ownership.  In most cases, each ranch contained numerous acres of water-
righted lands.   
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As ranches within the Truckee Meadows have been subdivided, it became increasingly difficult 
to determine the precise location of water righted versus non-water righted lands.  In addition, 
water right values began to increase at a substantial rate causing a need to accurately define 
the location and title of appurtenant water rights.  The Nevada State Engineer, the Federal 
Water Master and Washoe County have been working cooperatively since 1994 to update the 
Orr Ditch Decree (also known as the Truckee River Decree) culture maps.  These updated 
maps provide a determined and accurate location of the decreed water rights appurtenant to 
modern lot configurations and roadways.   
 
The Orr Ditch Decree Determination Maps have been prepared in a digital format utilizing 
AutoDesk AutoCAD (computer aided drafting and design) program.  Several layers of 
information have been entered into the database to develop these Determination Maps.  The 
following is a brief summary of the layers utilized by the Nevada State Engineer to develop the 
current Determination Maps that are being utilized in the South Truckee Meadows Tributary 
Water Availability Analysis.   
 

 Plane Table Survey Map Irrigated Acreage 
 Orr Ditch Decree Water Right Acreages 
 Orr Ditch Decree Water Right Claim Boundaries 
 Public Land Survey System 
 Historical Aerial Photography Illustrating Irrigated Lands and Ditch Systems 
 Coordinate Geometry Mapping of Modern Lot Configurations and Roadways 
 Selected Stream, Ditch and Drainage Channels 
 Water Right Acreage Polygons 
 Dry Acreage Delineation 
 Applications to Change and Stripped Acreage Delineation 
 Working and Draft Calculations for Water Righted Acreage 
 Water Right Title References Affecting Specific Claims 
 Washoe County Assessor Parcel Numbers 
 Labels for Street Names and Other Needed Features 
 Title Block and Map Boundary Layout 
 

The water right mapping developed for the Tributary Water Availability Analysis required the 
combination of 34 separate maps into a single composite water right map. Ms. Gail Prockish, 
Geographic Information System technician, of Washoe County Department of Water Resources 
worked with Mr. Bob Zeisloft, Nevada State Engineer's office Mapping Manager, to purge work 
in progress data from final data.  Ms. Prockish continues to standardize the data on each final 
layer for each of the 34 maps to produce a composite water right map capable of analyzing 
water supply options.  Additional information not included on the Orr Ditch Decree Maps has 
been digitized and added to the composite water right map.   
 
The following layers of the composite water right map will provide the data to analyze the 
variables in each of the water supply options provided in this report. 
 

 Orr Ditch Decree Water Right Acreage 
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 Orr Ditch Decree Water Right Claim Boundaries 
 Public Land Survey System 
 Coordinate Geometry Mapping of Modern Lot Configurations and Roadways 
 Points of Diversion, Stream, Ditch and Drainage Channels 
 Dry and Stripped Acreage Delineation 
 Labels for Street Names and Other Needed Features 
 

Figure 2-1 depicts the water rights for Whites Creek and Thomas Creek.  Figure 2-2 depicts the 
water rights for Galena Creek, Steamboat Creek and Washoe Lake.   Lands that are anticipated 
to remain irrigated in the build-out condition are shaded dark green on both figures.  The claim 
boundaries are preliminary and should be used for planning purposes only.  Final claim maps 
will be released from the Nevada State Engineer’s office. 
 
The creeks and ditches shown on these figures are derived from the Washoe County GIS 
database.  They do not necessarily reflect the exact locations of the various creek branches. 

7. DETERMINATION OF WHAT LANDS WILL REMAIN IRRIGATED 

Stantec Consulting, Inc. is under contract with the Washoe County Regional Water Planning 
Commission to provide an assessment and mapping of the Truckee River and tributary decreed 
water rights potentially available for future water supplies.   
 
We have met with Bob Firth, part of the Stantec team, to review preliminary information specific 
to the tributary claims.  We have utilized that information together with physical inspections and 
more specific information to arrive at the following estimates of lands to remain in irrigation.   
 
Thomas Creek 
 
The areas indicated to remain in irrigation under Claims 719 and 720 in the Stantec work were 
physically inspected.  This inspection, in conjunction with an evaluation of future planned land 
use, was used to determine what lands would remain irrigated. 
 
The Casazza Ranch (Claim 718) was more complex.  A meeting was held with Don Casazza to 
determine the long-range plan for water right distribution as the ranch property is sold.  Based 
on this meeting, an acreage was calculated which would remain in irrigation. 
 
There is no existing ranchette type irrigation from Thomas Creek east of Virginia Street.  We 
recommend that this situation continue and that future land use planning for this area not 
incorporate ranchette type irrigation. 
 
Whites Creek 
 
No lands are determined to remain in irrigation. 
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Galena Creek 
 
All of the water rights above the Galena Creek narrows are committed to either ranchette or golf 
course irrigation. 
 
The Galena Creek water rights below the narrows are either owned by the United States or 
would be utilized for ranchette type irrigation, with the exception of Claims 652-654, which have 
been previously stripped.  If existing agricultural lands are developed in these areas, we are 
assuming that it would be ranchette type development, which would continue to be irrigated. 
 
Steamboat Creek 
 
Steamboat Creek water rights associated with upper Steamboat Creek, Pleasant Valley and 
Steamboat Valley will remain in ranchette type development and will continue to be irrigated. 
 
Steamboat Creek water rights associated with Claims 700-712 and Washoe Lake and Ditch 
Company shares 660, 668-670 are anticipated to become available for municipal and industrial 
supply. 

8. DESCRIPTION OF TRIBUTARY WATER RIGHTS 

8.1. Description of Thomas Creek and Alexander Lake Water Rights 

The Orr Ditch Decree divides Thomas Creek flows equally between two ranches with the same 
senior priority, the Casazza Estate Ranch and the G. R. Holcomb Estate Ranch.  Each ranch 
receives an equal diversion of flow up to 7.75 cfs to meet the decreed water right (the duty) of 
each ranch.   
 
Excess and flood flows from Thomas Creek water over and above 15.5 cfs are directed to two 
junior priority claims on the G. R. Holcomb Estate Ranch (Claims 730 and 731) and a storage 
right in Alexander Lake for use on Claims 711 and 712 on the Caesar Ramelli Ranch (Claim 
718).  
 
The water of Thomas Creek is divided by a diversion structure located 400 feet below the Last 
Chance Ditch. The decreed irrigation water rights served by these two diversions are shown in 
Tables 2-2 and 2-3. 
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Max Diversion Potential M&I 
cfs ac-ft ac-ft

458 w/ditches 
on

875.2 w/ditches 

off(1)

1866 75a 401(2) 401

5/1/1867 225 25(2) 25

5/1/1868 222 112(2) 112

1873 486 390(2) 390

1386 w/ditches 
on

1803.2 
w/ditches off

Table 2-2
Casazza Estate Ranch Diversion (north branch)

Priority Claim

8/5/1859 718 7.75 381

Total 1309

 
 

(1) The decree sets forth the amount of water that can be diverted from Steamboat Canal, Last 
Chance Ditch, Lake Ditch and Thomas Creek.  If no water is available from the ditches, this claim 
has priority to all of the 7.75 cfs diversion from Thomas Creek up to 875.2 acre feet. 
 
(2) The combined duty from the ditches and Claims 75a, 225, 222 and 486 cannot exceed the total 
acre footage stipulated under the Truckee River Decree. 
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Max Diversion Potential M&I 
cfs ac-ft ac-ft

8/5/1859 719 7.75 + excess 633 530

8/5/1859 720 554 554

1876 730(3) 1314(2) 1314

Alexander Lake

500 (1)

4/1/1890 731(3) 1142(2) 1142

10/14/1889 711 & 712 1294(1) 1294

Total 5437 5334

10/14/1889 713 25 500

Claim

Table 2-3
G. R. Holcomb Estate Ranch Diversion (south branch)

Priority

 
 
 
(1) Storage capacity for Alexander Lake is assumed to be 500 af.  Alexander Lake is allowed to 
utilize Thomas Creek water to "fill and keep filled", within priority, throughout the year to maintain a 
full reservoir and supply water to acreage under Claims 711 and 712.  An additional source of 
water for the Caesar Ramelli Ranch Claims 711 and 712 is Steamboat Creek.  
  
(2) An additional source of water for the Claims 730 and 731 is Waste and Flood Waters.  Thomas 
Creek provides excess waters to these two claims. 
 
(3) Claims 730 and 731 are served by both Thomas and Whites Creeks.     

 
The decreed water rights to Thomas Creek are fairly straightforward. The flow is split between 
Casazza Estate Ranch Diversion and G. R. Holcomb Estate Ranch Diversion up to 15.50 cfs (a 
maximum of 7.75 cfs per diversion).  The excess and return flows are directed to the G. R. 
Holcomb Estate Diversion to satisfy Claims 730 and 731 and to satisfy junior priority 
supplemental storage Claim 713, known as Alexander Lake on the Caesar Ramelli Ranch.   
 
There are no Thomas Creek return flows from the Casazza Estate Ranch and G. R. Holcomb 
Estate Ranch diversions except for Caesar Ramelli Ranch under Claim 713.  Return flows from 
Claims 719 and 720 provide a primary source of water to Claims 730 and 731.   Waste and 
drain flows from the Caesar Ramelli Ranch under Claim 713 will flow into Steamboat Creek.  
Downstream water right holders on Steamboat Creek utilize the Caesar Ramelli Ranch return 
flows from both Steamboat Creek (primary source) and Thomas Creek (supplemental source).  
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Claim 718
458 af w/FR

875.2 af w/o FR
381 af M&I

Claim 75a
401af

Claim 225
25 af

Claim 222
112 af

Claim 486
390 af

77 af irrig

8/5/1859 1866 5/1/1867 5/1/1868 1873

Claim 719
633 af

8/5/1859
530 af M&I

Claim 730
1314 af

Claim 731
1142 af

Claims 711 
and 712
1294 af
4/9/1891

103 af irrig.

Claim 713
Claim 720

554 af
8/5/1859

1876 4/1/1890 See 711&712
10/14/1889
Alexander 

Lake

Figure 2-4
Thomas Creek Water Rights

Anticipated to Remain in Irrigation

Potential for Conversion to M&I Use

FR = Floriston Rates
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It appears that all of the water from the claims associated with Thomas Creek will come 
available for purchase or dedication for the provision of municipal water service except 77 acre 
feet (af) under Claim 718 and 103 acre feet (af) under Claim 719. These acre footages 
represent acreage that will continue to be irrigated by small ranchettes presently receiving water 
from Thomas Creek.  
 
If ownership of Claims 718, 719, and 720 are obtained, municipal water servers would have the 
discretion to change the 50/50 split in order to deliver the water in the most efficient manner 
possible while maintaining flows.   
 
As Truckee River water rights are acquired under Claims 75, 75a, 225, 222 and 486 for water 
service, care should be taken to ensure that any ownership interest in the Thomas Creek water 
is acquired as an integral part of these rights. 
 
As Steamboat Creek water rights are acquired under Claims 711 and 712 for water service, 
care should be taken to ensure that any ownership interest in the storage and supplemental 
Thomas Creek water under Claim 713, Alexander Lake, is acquired as an integral part of these 
rights.   
 
Also when claims 730 and 731 are acquired the deed should not specify the water of a particular 
creek but rather water from any and all sources. 

8.2. Description of Whites Creek Water Rights 

The Orr Ditch Decree divides Whites Creek equally between two Ranches, the Brown Ranch 
and the Howard Ranch until those ranches are fully served then sends the excess water to two 
claims on Holcomb Estate Company Ranch, which is served from excess waters from Whites 
and Thomas Creek.  The water of Whites Creek is divided by a diversion structure located ¾ of 
a mile above the Steamboat Ditch.  The Orr Ditch Decree reflects this split by naming the 
southern diversion ditch as Brown’s Creek and the northern diversion ditch as Howards Creek. 
The decreed irrigation water rights on the two creeks are as follows: 
 

Max
Potential 

M&I
Priority Claim Diversion ac-ft ac-ft

1858 715/715a 14.28 1,860 1,860
Total 1,860 1,860

Table 2-4
Brown’s Creek

 
(1) Claims 730 and 731 are supplied by both Whites and Thomas Creek. 
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Diversion +
Potential 

M&I
Priority Claim Excess ac-ft ac-ft

1858 716 12.03 1,922 1,922
1858 717 2.25 360 360
1876 730(1) 8.2 1,314 1,314
1890 731(1) 7.15 1,142 1,142
Total 4,738 4,738

Table 2-5
Howards Creek

 
 
The decreed water rights to White’s Creek are fairly straightforward. The flow is split between 
Brown’s and Howards Creek up to 14.28 cfs in each branch to serve the 1,858 rights.  There are 
no return flows between the two creeks. When water is deficient all return flow within the Brown 
Ranch was subsequently diverted within that ranch until Claim 715 was fully served.  Similarly 
when water is deficient all return flows within the Howard Ranch were subsequently diverted 
within the ranch until all of claims 716 and 717 were fully served.  When the flow exceeds 28.56 
cfs in Brown’s and Howards Creeks, the excess flows is diverted in the Howards Creek Branch 
to serve two claims that receive their duty of water from a combination of sources that include 
the excess flow in Whites Creek and the excess flow in Thomas Creek.  The flow in Claim 715, 
715a 716 and 717 share the right to have the flow of White’s Creek divided equally between 
Brown’s Creek and Howards Creek.  Figure 2-5 depicts the Whites Creek water rights. 
 
It appears that all of the water from the claims associated with Whites Creek will come available 
for purchase or dedication for the provision of water service. There are no small ranchos 
presently receiving water from Whites Creek and we do not anticipate that such parcels will 
subsequently be approved in this area. If ownership of claim 715a were obtained, municipal 
water servers would have the discretion to change the 50/50 split in order to deliver the water in 
the most efficient manner possible while maintaining flows. 
 
If Brown’s or Howards Creek water rights are acquired for water service, care should be taken to 
ensure that any ownership interest in Claim 715a is acquired as an integral part of the rights 
from claims 715, 716 and 717.  Also when claims 730 and 731 are acquired the deed should not 
specify the water of a particular creek but rather water from any and all sources. 
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Claim 717
360af 

Claim 716
1922

Claim 730
1314 af

Claim 731
1142 af

1858 1858 1876 1890

Claim 715
and 715a
1860 af

1858

Whites Creek Water Rights
FIGURE 2-5

Anticipated to Remain in Irrigation

Potential for Conversion to M&I Use

 



 

8.3. Description of Galena Creek Irrigation Water Rights 

Galena Creek is separated into three basic regions of irrigation.  The upper region is located on 
the historical Callahan Ranch.  The lower region is located in Pleasant Valley after Galena 
Creek leaves the Callahan Ranch and flows through a narrow canyon.  The third region is along 
Steamboat Creek in Steamboat Valley where Galena or Steamboat Creek collectively or 
individually satisfy decreed water rights.  Tables 2-6 and 2-7 summarize the water rights for 
property served by Galena Creek above its confluence with Steamboat Creek.  

Potential 
M&I

Priority Claim ac-ft ac-ft
1860 650, 647, 648 270 0
1865 647 ½, 649, 646, 651 870 0
Total 1,140 0

Table 2-6
Galena Creek above the narrows

 
 

Potential 
M&I

Priority Claim ac-ft ac-ft
1858 652 270 270
1858 655 180 0
1861 654 36 36
1861 656 180 0
1862 653 319 319
1862 657 90 0
1863 658 68 0
1865 659 599 0
Total 1,742 625

Galena Creek below the narrows
Table 2-7

 
 
The upper region or Callahan Ranch area has developed into a large lot residential community 
with a golf course.  Both the residential lots and the golf course utilize Galena Creek decreed 
water rights as a source of water for irrigation.  The priority for diverting Galena Creek water 
within the upper region is 1860 and 1865.  It appears that unless effluent is delivered to this area 
as described below, very few if any of these water rights will be available for municipal water 
service. 
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The region below the narrows in Pleasant Valley is a mixture of large lot residential and irrigated 
pasture.  A large volume of Galena Creek decreed water rights have been stripped off the 
residential subdivision and moved downstream to the Damonte Ranch for irrigation purposes.  A 
large volume of Galena Creek decreed water rights are owned by the U.S. Forest Service but 
are being utilized for irrigation purposes on pasturelands in Pleasant Valley.  The priority for 
diverting Galena Creek water within the lower region is 1858 to 1865.  It appears that because 
of the ownership in the Forest Service, only about 600 af of the Galena Creek water rights 
associated with this area will be available for purchase.   
 
The region along Steamboat Creek is served both by Steamboat Creek water and by Galena 
Creek water. The priorities for these water rights are 1860 to 1867.  In the spring there is plenty 
of water from both creeks to serve these rights but from July to October at times when Washoe 
Lake water is limited or empty, the water rights in this area have higher priorities than many of 
the water rights above the narrows.  What this means is that at times when Washoe Lake is not 
available, which can sometimes go on for multi-year periods, the upstream 1865 water rights 
may be required to bypass flow to the downstream users and the uses in the Callahan Ranch 
area would be severely limited. We therefore believe that the golf course above the narrows will 
want to acquire additional water supplies and we recommend that the County pursue delivery of 
effluent to the golf course so that the upstream water rights can be combined with the few rights 
available below the narrows for M&I purposes.  Figure 2-6 depicts the flow diagram for Galena 
Creek. 
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Claim 675
14 af 1866

Claims 650,
647 & 648

270 af

Claims 647½
649, 646 & 

651
875 af

Claim 646 1/2  
104 af

Claim 655
180 af
1858

Claims 
656 

180 af
1861

Claim 657
90 af
1862

Claim 658
68 af
1863

Claim 659
599 af
1865

Claims 676-679  
660,662                   10 

shares Washoe
5 af 1860

81 af 1862
19 af 1863
137 af 1865

Claims 680-683
64.6 af 1861
179.6 af 1862
94.5 af 1863
101.3 af 1865

1860 1865 1883 Claim 652
270 af
1858

Claim 654
36 af
1861

Claim 653
319 af
1861

Claims 684-686     
660,663                   10 

shares Washoe
150.8 af 1862
147.8 af 1863
259.4 af 1865

Claims 687-688&A  
660,664

Claims 692-694  
660,666

175 af 1863
98.5 af 1865
35.8 af 1866 

298.8 af 1862
6.75 af 1863
100.8 af 1865

Claims 689-691
89.9 af 1862
148.2 af 1863
26.9 af 1865

Claims 696&1/2-697
178.4 af 1862
205.2 af 1863
62.4 af 1865

Claims 698&a
Claims 699&a

228 af 1867

20 shares Washoe

FIGURE 2-6
Galena Creek Water Rights

Steamboat or Galena RightsGalena Rights Only

Anticipated to Remain in Irrigation

Potential for Conversion to M&I Use



 

8.4. Description of Steamboat Creek, Washoe Lake and (South) Browns Creek, Galena 
Ditch Rights 

Steamboat Creek receives water via multiple sources from its headwaters to the confluence with 
the Truckee River.  There are several state decrees that govern the use of waters tributary to 
Steamboat Creek along with the Orr Ditch Decree.   
 
Flows in Steamboat Creek are regulated by a dam and overflow structure at the outlet of 
Washoe Lake.  The Washoe Lake dam is capable of storing water for release to downstream 
irrigators. The priorities for storing Steamboat Creek water within Washoe Lake are 1864, 1889 
and 1912. 
 
Galena Creek and (South) Brown’s Creek are diverted by means of the Galena Ditch system to 
provide up to 114 cubic feet per second of water flow for storage in Washoe Lake Reservoir and 
irrigation purposes along Steamboat Creek.  Both Galena and (South) Brown’s Creek drainages 
are tributary to Steamboat Creek downstream of Washoe Lake.  The Galena Ditch system 
provides a transportation system for Galena and (South) Brown’s Creek water to Washoe Lake 
above the dam for storage purposes. The priority for diverting Galena Creek and (South) 
Brown’s Creek water for Washoe Lake storage is 1889. 
 
There are numerous diversions from Steamboat Creek that provide stream flows and privately 
stored water to decreed water right irrigators within Pleasant Valley, Steamboat Valley and the 
South Truckee Meadows. The priorities for diverting Steamboat Creek water range from 1859 to 
1895. 
 
The Orr Ditch Decree provides for water rights associated with the Washoe Lake Reservoir and 
Galena Creek Ditch Company shares.  Those rights include: 
 
 660a---114 cfs of the water remaining after other irrigation water rights are served 

(hereinafter referred to as “remaining water”) in Galena Creek and 114 cfs of the water 
remaining water in (South) Brown’s Creek both for irrigation stock domestic and mechanical 
purposes with a priority of 1889. 

 
 660b---all remaining water flowing into Washoe Lake from the streams flowing from the 

mountains west and southwest of Washoe Valley for storage in Washoe Lake and Lower 
Washoe Lake for irrigation purposes with a priority of 1889. 

 
 660c---all remaining water flowing into Washoe Lake from the streams flowing from the 

mountains west and southwest of Washoe Valley for storage in Washoe Lake and irrigation 
purposes with a priority of 1864. 

 
 660d---the right to draw from Washoe Lake the amount below the low water mark of the 

original lake 5,000 acre feet of water for irrigation of the lands of the shareholders with a 
priority of 1912. 
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 661 to 672---the right to irrigate with water withdrawn from Washoe Lake in proportion to 
their shares. These owners have the following direct irrigation water rights in combination 
with their Washoe Lake shares.   

 

Claim Acres Irr. ac-ft Claim Acres Irr. Shares

1862 L.A.L. Green 673-674 106.7 481.0 660,661 106.7 15

1866 Ella M. Bailey 675 3.0 14.0 None 0.0 0

1860-65 D. Ferretto Estate & others 676-679 53.5 242.0 660,662 53.5 10

1861-65 U.S. Hanson 680-683 97.7 440.0 None 0.0 0

1862-65 J.G. & P.W. Ferretto 684-686 124.0 558.0 660,663 119.2 10

1863-65 A.A. Neilson 687-688 68.5 309.0 660,664 71.5
See AC 
Neilson

1862-65 Tachino 689-691 58.7 265.0 660,665 58.7 10

1862-65 A.C. Neilson 692-694 90.3 407.0 660,666 88.8 20

1862-65 H.C. Neilson 696-697 99.1 446.0 660,667 99.1 20

1868
Nevada Steamboat Springs 

Company
698-698a 42.3 191.0 None 0.0 0

1868 T.M. Branton 699-699a 8.1 37.0 None 0.0 0

1860-61 James S. Lyons 700-701 166.1 748.0 660,668 166.1 25

1860-95 Holcomb Brothers 702-706 1,445.1 5,977.0 660,669 1,445.1 80

1862-90 G.H. Holcomb Estate 707-708 354.0 1,416.0 660,670 354.0 10

1860-91 Caesar A. Ramelli 709-712 916.7 3,668.0 None 0.0 0

Total Washoe Lake Shares 671 2,562.7 200

Permit No. 2559, late 
irrigation

672 547.3

Total 3,633.8 15,199.0 3,110.0

Galena  or Steamboat Washoe Lake

Steamboat Only Washoe Lake

Table 2-8
Galena Ditch, Steamboat Creek and Washoe Lake

Decreed OwnerPriority
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Steamboat Rights Only

FIGURE  2-7

Steamboat, Steamboat/Galena, Washoe Lake Water Rights

Steamboat or Galena Rights

Claim 675

14 af 1866

Claims 676-679

660, 662

10 shares Washoe 

5 af 1860

81 af 1862

19 af 1863

137 af 1865 Claims 700, 700 1/2, 701

Claims 680-683 660, 668
64.6 af 1861 25 shares Washoe

179.6 af 1862 691 af 1860

94.5 af 1863 57 af 1861

101.3 af 1865 Claims 702-706

Claims 684-686 660, 669
660, 663 80 shares Washoe

10 shares Washoe 620 af 1860

150.8 af 1862 52 af 1861

147.8 af 1863 3581 af 1890

259.4 af 1865 1724 af 1895

Claim 674 Claims 687-688&a Claims 692-694 Claims 707-710

441 af 660, 664 660, 666 660, 670
1859 10 shares Washoe

Claim 673 175 af 1863 299 af 1862 1330.9 af 1860

40 af 98.5 af 1865 7 af 1863 800 af 1862

1862 35.8 af 1866 101 af 1865 1659.1 af 1890

Claims 689-691 Claims 712, 713

660, 665 1165 af 1889

10 shares Washoe 129 af 1891

89.9 af 1862

148.2 af 1863

26.9 af 1865

Claims 696 1/2 - 697

660, 667

10 shares Washoe

178.4 af 1862

205.2 af 1863

62.4 af 1865

Claims 698&a

Caims 699&a

228 af 1867

20 shares Washoe660, 661    
15 shares 
Washoe

Steamboat Rights Only

Anticipated to Remain in Irrigation

Potential for Conversion to M&I Use



 

The lands served by these rights historically received a combination of flow from (South) 
Brown’s Creek, Galena Creek, Steamboat Creek and Washoe Lake, including water accruing 
during the irrigation season and water occurring during the wintertime and non-irrigation season.  
The combination of water supplies from the remaining water of these sources provided a 
relatively firm supply to the lands, which were located at the crossroads of all these creeks and 
stream systems.   Generally, water was delivered from (South) Brown’s and Galena Creek in the 
winter to Washoe Lake.  In the spring and prior to July 1, water was delivered to the extent 
available from the flow in Steamboat Creek which consisted of the unused run-off and irrigation 
return flows from (South) Brown’s and Galena Creeks, the flow discharged from Washoe Lake 
in excess of the amount that could be stored, and local run-off and irrigation return flows that 
accrued to Steamboat Creek.  When flow in Steamboat Creek becomes deficient, Washoe Lake 
water storage is released to the extent required to make up for this deficiency.  Again, that 
storage was utilized by upstream owners and the irrigation return flows from those owners 
accrued to downstream owners.  
 
Today, an owner of these rights can construct a water supply from any combination of these 
waters and water storage rights and need not be served by the same combination of rights 
delivered to a particular property so long as the total amount of water does not exceed a 
combined duty from all of these sources of 3,110 acres of land or 15,199 acre feet of water. The 
decree confirms the rights owned by the Washoe Lake and Galena Ditch Company to be all 
remaining water up to 114 cfs from (South) Brown’s and Galena Creeks.  The Decree does not 
specify the season of use to be winter but only specifies that the entitlement come after all other 
users. During times when other irrigators are not diverting, this right has a first priority, during 
times when irrigators are diverting water; this water right has the lowest priority on the stream.  
The control over Washoe Lake dam would then become an additional bonus because the 
releases could be managed in a manner consistent with the water quality purposes for TMWRF.  
As Steamboat Creek water rights Claims 673 through 708 are dedicated for various purposes, 
Claims 661 through 672 (as appropriate) should also be dedicated as well as Claims 660A-D 
and shares of stock associated with those rights.  To the extent a Washoe Lake shareholder 
chooses to divert water from Galena Ditch and does not allow his water to flow to Washoe Lake, 
the Washoe Lake shareholder would be entitled to a lesser share of Washoe Lake storage. 

8.5. Steamboat Canal Water Rights 

Steamboat Canal was constructed in 1878 to provide Truckee River water to satisfy Orr Ditch 
Decree water rights throughout the southern portion of the Truckee Meadows.  Boca Reservoir 
was completed in 1937 and turned over to the Washoe County Water Conservation District in 
1942 providing upstream storage of Truckee River drainage water for irrigation purposes within 
the Truckee Meadows.  The Steamboat Canal originally terminated north of the Mount Rose 
Highway.  The Damonte Family acquired Truckee River decreed water rights in the late 1940's 
and early 1950's and transferred these rights to their ranch in South Truckee Meadows.  The 
Damonte Family extended the Steamboat Canal southerly and delivered Truckee River water to 
Steamboat Creek near the intersection of Rhodes Road and U.S. Highway 395 South.  This 
Canal extension provided the Damonte Ranch with upstream storage of Truckee River water 
from Boca Reservoir for irrigation. 
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Steamboat Canal is a potential source of supplemental water for a municipal water treatment 
facility in the South Truckee Meadows.  Any Truckee River direct diversion water right can 
potentially be changed to a point of diversion along the Steamboat Canal, therefore there is no 
need to analyze particular water rights.  The main limitation appears to be the delivery capacity 
of the canal.  The Federal Water Master has informed us that there is at least 30 cfs of 
additional capacity in the canal that could be used for delivery water to a South Truckee 
Meadows municipal water treatment facility.  The canal, however, only carries water from April 
15 (+/-) to October 15 (+/-); therefore deliveries of water would be limited to the season that the 
canal carries water.  During droughts, and at times when the irrigation water rights in the 
Truckee Meadows are cut off, we will assume that water would not be delivered through the 
Steamboat Canal.  Although TROA drought supplies could potentially be carried in the canal, we 
believe that the transportation losses would be unacceptably high if this was the only water 
carried in the ditch and therefore it would not be an efficient use of drought supply. 

9. DIVERSION SCHEDULE ASSUMPTIONS 

The Orr Ditch Decree on page 87 states “ Water for irrigation is allowed to be used at any time, 
provided that the amount applied to the land during any calendar year shall not exceed the 
quantity in acre feet allowed to the land.  And “No owner or person or party entitled to the use of 
water under this decree shall be allowed to use for irrigation during any calendar month more 
than twenty-five per cent of the quantity of direct water in acre feet hereby allowed for the land 
for the season.  Based on the authority set forth in the decree, the State Engineer has allowed 
irrigation water rights to be changed to a 12 month diversion schedule for M&I purposes, but the 
diversion has been limited to the acre foot entitlement to be applied to the land pursuant to the 
terms of the decree.  We refer to the acre-foot entitlement that the State Engineer has allowed 
as the “face value” of the right.  During drought years, the “face value” of the right has been 
diverted during the spring months when water is available at the rate of no more than twenty-five 
percent in one month. 
 
Depending upon the water rights from tributary streams that are acquired and the wintertime 
demand for water, this same diversion schedule may be utilized for the tributary rights except 
that the diversion would be limited to the historic consumptive use of the water.  However, 
because these streams may have more limited flow than a direct diversion Truckee River Water 
Right and because tributary and downstream water rights may have relied upon the flow from 
these creeks in the winter, we recommend that the analysis be done in a manner that does not 
change the historic diversion period of the rights.  In other words, irrigation season rights should 
be diverted during the irrigation season and wintertime diversion water rights should be diverted 
during the winter.  The result is a somewhat conservative analysis because the State Engineer 
may in fact approve a 12-month diversion schedule for certain creeks.  Water rights holders 
have the right to divert the water on its original diversion schedule. 

10. CONSUMPTIVE USE ASSUMPTIONS 

Potential consumptive use estimates are based upon previous investigations conducted by the 
Desert Research Institute and previous water balance type investigations conducted when 
developing a method to model the hydrologic aspects of the Truckee Meadows.   The water 
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balance/hydrologic model investigations were part of efforts to develop a model that could be 
used for investigation of Truckee River operations. 
 
Utilizing consumptive use information previously developed, the following analysis was 
conducted for this report. 
 

1. Previous work had developed relationships between average monthly temperature and 
potential consumptive use. 

   
2. Historic temperature data for Reno and Carson City were used to establish three monthly 

temperature regimes – average, cold and hot.   The “cold” and “hot” regimes are not the 
extremes of record, but are representative of approximately the coldest 25% and 
warmest 25% seasons. 

 
3. Historic precipitation data were used to establish three precipitation regimes – average, 

dry, and wet.  The regimes are based upon irrigation season precipitation and not upon 
total year precipitation.   The “dry” and “wet” regimes are not extremes of record, but are 
representative of approximately the driest 25% and wettest 25% seasons.    

 
4. Precipitation was also calculated for two locations.   The Galena Creek water rights that 

serve the first irrigation diversions from Galena Creek serve an area with average annual 
precipitation of about 13 inches.    The lower elevation area served by Thomas Creek has 
an average annual precipitation of about nine inches.  Precipitation data sets for each of 
these two areas were prepared. 

 
5. For irrigation, a four acre-feet per acre water right was assumed.  It was assumed that 

the net available water would be 85 percent of those four acre-feet.   When a full 
seasonal supply is available, this results in potential consumptive use being 40.8 inches. 

 
6. Soil moisture was assumed to provide the potential for holding six inches of water.  This 

soil moisture could be filled by either surplus precipitation or surplus irrigation. 
 

7. Using the above assumptions and data, a monthly water balance was calculated 
involving consumptive use, precipitation, irrigation supply and soil moisture.  These 
monthly water balances were calculated for each mix of the three temperature data sets 
and the six (two sets of three) precipitation data sets. 

 
The water balance calculations provided the seasonal net consumptive use estimates listed in 
the following tabulation.  This tabulation lists seasonal net consumptive use for irrigation in the 
Galena Creek higher elevation service area and in the Thomas Creek service area.  The 
tabulation indicates the relationship between seasonal consumptive use and duration of the 
water supply.   In the shortest water supply seasons, full irrigation supply may be available only 
through June.  In good water supply seasons, the irrigation supply will last throughout the 
irrigation season. 
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Average Minimum Maximum

(Inches) (Inches) (Inches)

Full Year 38.7 35.5 40.8

Through June 17.6 15.8 17.9

Through July 26.6 24.8 26.9

Through August 34.7 32.8 34.9

Through September 38.7 35.5 39.4

Full Year 38.9 37.6 40.8

Through June 17.9 17.9 17.9

Through July 26.9 26.9 26.9

Through August 34.9 34.9 34.9

Through September 38.9 37.6 39.4

Consumptive Use Galena Creek Higher Elevation 
Service Area

Consumptive Use for Thomas Creek Service Area

Water Supply Season

Table 2-9
Estimated Range of Consumptive Use

 
 
 

The table assumes that the water supply season can range between the end of June and a full 
year.   
 
Finally, it should be noted that the calculations that produced the above table assume that 
available soil moisture is fully depleted by the end of the season.  Thus, there is a potential to 
supply up to an additional six inches of water and store such supply in the soil over the winter.   
Such an activity would reduce the supply provided by precipitation and would increase surface 
runoff during the winter. 
 
Again, the State Engineer may approve consumptive use in an amount that is greater than we 
have anticipated here.  We believe that if such a determination were made, it would tend to 
determine which rights could be utilized and would not substantially change the amount of water 
available under all of the rights suggested for acquisition. 

11. SUMMARY 

In summary, streamflow data for each stream has been assembled.  The historic use of water 
from the stream as well as how changes to historical use or the historic point of diversion can be 
accomplished without injury to the water rights of others has been analyzed.  The rights that 
may come available for different types of municipal uses and the consumptive use fraction that 
would likely be divertible has been identified.  Essentially, a process has been developed which 
now is being utilized to evaluate the water supplies that can be delivered to various purposes 
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under the available water rights.  As scenarios are developed, the demand for tributary water 
will change.  For instance, a scenario that involves a treatment plant on the Steamboat Canal, 
direct use of groundwater rights, recharge of groundwater during the winter that tries to 
maximize the use of tributary water rights for summer peaking will have a different demand 
pattern than a scenario with maximum delivery of wholesale water on peak and use of Tributary 
rights only for groundwater recharge and for conjunctive use with the groundwater. 
 
If a scenario involves a treatment plant above Steamboat Canal, then this analysis would be 
combined with the evaluation of the minimum recommended instream flows for Thomas and 
Whites Creeks performed by Otis Bay.  Technical Memorandum No. 3 discusses the instream 
flow evaluation methodology and recommends specific stream flow and diversion criteria for 
each creek.  The recommendations apply to the sections of Thomas and Whites Creek below 
Timberline Road and generally above Steamboat Canal.  Instream flows will be accounted for 
as a demand on the tributary creeks.  The quantity of water represented by the instream flows 
will generally not be available for diversion between Timberline Road and the vicinity of 
Steamboat Canal.  
 
When water is remaining that does not serve M&I purposes in a particular scenario, the yield 
that water can provide for other municipal purposes will also be evaluated.  These purposes 
include water quality augmentation in the Truckee River or makeup return flows. 
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Appendix B – Tributary Water Availability Analysis 
File List 

 

 



Recommended Water Supply Plan Tributary Creek Diversion Schedule 
 
To evaluate the potential water supply that could be provided by the local 
tributary creeks, information has been developed that indicates the variability 
and reliability of water supplies provided by Thomas Creek, Whites Creek, 
Galena Creek and Steamboat Creek.  This information is based upon results 
from earlier work including: Phase 2, TM 2: “Tributary Water Availability 
Analysis” and Phase 2, TM 7: “Preliminary Water Supply Scenario 
Evaluation”.   

 
Constraints on Use of Creek Supplies 
 
Based on review and discussions regarding these local tributary creeks, creek 
use in the Recommended Water Supply Plan is constrained by the following:    

 
 Diversion from Thomas and Whites Creeks is limited to a location at or 

below Steamboat Ditch.  Minimum in-stream flow recommendations were 
not applied in this reach of the creeks due to the alteration of the natural 
stream channel. 

 Volume of water available for diversion from Thomas Creek is limited to 
the consumptive use portion of water rights that are anticipated to be 
available for municipal and industrial use; 

 Diversion schedule for Thomas Creek is based on the historic irrigation 
schedule; 

 Volume of water available for diversion from Whites Creek is limited to the 
consumptive use portion of water rights that are anticipated to be available 
for municipal and industrial use;  

 Diversion schedule for Whites Creek is proposed as a 12-month diversion 
schedule when water is available for Whites Creek; 

 Galena Creek diversions for M&I use is limited to the consumptive use 
portion of historic winter diversions to the Galena Ditch.  Galena Creek 
irrigation season rights were not relied upon; and, 

 Location, poor water quality and limited data for Steamboat Creek limit the 
practical use of Steamboat Creek as a direct diversion water supply to the 
surface water treatment plants.   

 
Constraints on Creek Exchange Concept 
 
The use of creeks as exchange water for subsequent wholesale delivery from 
the Truckee Meadows Water Authority is assumed to be available from 
November through May.  During drought years, exchange water use is 
assumed to be restricted from June through October so as not to impact the 
ability of the Truckee Meadows Water Reclamation Facility to meet Truckee 
River water quality standards.  Additional months are also assumed to be 
unavailable for the exchange concept based on historic flows in the Truckee 
River between 1987 and 1994. 



 
Use of Steamboat Ditch to supplement creek water for a proposed STM WTP 
is based upon the historical operation of the ditch from 1987 to 1994. 
 
Constraints on Use of Galena Creek Supplies 
 
Use of Galena Creek rights that are available during the irrigation season and 
that are located below the “narrows” is not practical unless upper Galena 
Creek rights are obtained.  Two scenarios were  considered and rejected:   
 
1. Using the exchange concept for Galena Creek rights is impractical due to 

the difficulty in monitoring diversions through Pleasant Valley.   
 
2. Changing the point of diversion of Galena Creek rights from below the 

narrows to above the narrows was not considered practical unless the 
upper Galena Creek irrigation season rights were obtained.  This is due to 
the potential difference in yield between the upper and lower rights that 
occurs as a result of return flow entering the creek below the narrows. 

 
Galena Ditch historically contributes to the water rights stored in Washoe 
Lake.  Some assumptions have been made in how irrigation water rights 
stored in Washoe Lake could be served while allowing 100% diversion of 
winter Galena Ditch flows (less stock water) to a surface water treatment 
plant.  These assumptions reduce the amount of Steamboat Creek water that 
would be available for M&I purposes.  
 

Attached are several memos from Rod Hall explaining in detail how he analyzed 
the use of various tributary creek rights. 
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SUBJECT:  Instream Flow Evaluation  
 
PREPARED BY: Tyler Allred, Otis Bay LLC 
   Chad Gourley, Otis Bay LLC 
 
DATE:  September 14, 2001 
 

1. PRIMARY TASK AND ASSUMPTIONS 

This document summarizes an assessment of the instream flows needed to sustain the existing 
channels and maintain the biological integrity of two streams in the South Truckee Meadows 
area: Whites Creek and Thomas Creek.  Our approach is centered on the assumption that 
organisms in an ecosystem are generally adapted to the naturally variable flow regimen that has 
existed in the past in those stream systems.  It is further assumed that flows that generally 
mimic the naturally occurring variability will continue to perpetuate the ecosystem.  We 
recognize that the natural range of variability in flow conditions may not provide optimal 
conditions for any organism, but the organisms that persisted in these streams in the past have 
been able to tolerate the conditions and should be able to survive if those conditions continue to 
occur. 

2. STUDY SITES 

A complete characterization of the streams (Whites Creek and Thomas Creek) was not 
possible, due to budgetary constraints.  Thus, it was necessary to divide each stream into 
geomorphically similar segments and then select representative reaches within each segment 
for detailed evaluation.  Each stream was divided into 2 geomorphically distinct segments 
between Timberline Road and Steamboat Ditch, and 1 segment below Steamboat Ditch.  A total 
of six study reaches were identified and detailed analyses were completed for each reach.  
Below Steamboat Ditch, the channels of both streams have been altered greatly by human 
activities, and it is extremely difficult to make recommendations for these reaches.  Thus, our 
recommendations are primarily applicable to stream segments upstream of Steamboat Ditch. 

3. FIELD MEASUREMENTS 

Several important physical parameters were measured in the field, at each of the six study 
reaches, using standard techniques.  Channel and floodplain surveys provided detailed 
topographic data and allowed quantification of the channel geometry and channel form 
parameters, including: channel width, channel depth, channel slope, bankfull channel 
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dimensions, floodplain and valley geometry, degree of incision, etc.  The particle size 
distribution of channel bed materials was determined using Wolman pebble counts at each 
surveyed reach.  Data collected in the field were used as inputs for subsequent computational 
analyses.  

4. HYDROLOGIC ANALYSES 

In order to make instream flow recommendations that will sustain the existing ecosystem, it is 
necessary to begin with a characterization of the streamflows that have sustained the system in 
the past.  Limited flow data exist for Whites and Thomas Creeks, but some measured 
streamflow data were available for both streams, and these data were analyzed.  The natural 
variability of the flow regimen was quantified according to five fundamental characteristics: (1) 
magnitude, (2) timing, (3) frequency, (4) duration, and (5) rate of change.  Additionally, longer 
synthetic records (reconstructed from surrounding gage data by other researchers) were also 
analyzed.  Log-Pearson Type III analyses were used to provide flood magnitude and frequency 
estimates, and to guide recommendations for high flow periods.  Flow duration relations were 
used to describe the duration of the entire range of flows found in the system, and to guide 
recommendations for low flow periods.  Dimensionless flow duration relations were also 
constructed for Whites and Thomas Creeks, and compared with similar relations from several 
relatively unaltered streams in the area.  These hydrologic analyses provide a foundation for our 
instream flow recommendations. 

5. COMPUTATIONAL METHODS 

Data from the field surveys were used to construct hydraulic models (HEC-RAS) of each study 
reach, and these models were calibrated using discharge measurements made in the field.  The 
hydraulic models were then used to simulate a wide range of flow conditions in the channel, 
from low flow to bankfull discharge.  Outputs from the hydraulic models were used to compute 
shear stresses in the channel at various discharges.  Thresholds for movement of bed particles 
were also computed, in order to determine the quantity of water required for initiation of bedload 
transport.   

6. FLOW VARIABILITY OF WHITES CREEK AND THOMAS CREEK 

Despite the similarity in drainage basin size (8.0 versus 7.4 square miles) and their close 
proximity to each other, Whites Creek’s mean annual flow of 7 cubic feet per second (cfs) is 
substantially greater than Thomas Creek’s mean annual flow of approximately 4.4 cfs.  
Streamflow is extremely variable in both streams from month to month and from year to year.  
For example, monthly streamflow in Thomas Creek near Timberline Road has been as low as 
34 acre-feet (August, 1994) and as high as 1638 acre-feet (January, 1997) for the period of 
record from 1961 to 1998 (based on the synthetic flow record).  Likewise, total annual 
streamflow in Thomas Creek has ranged from a low of 1145 acre-feet in 1977, to a high of 6839 
acre-feet in 1997 (Figure 1).   
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Figure 3-1   Annual Discharge for Thomas Creek near Timberline Road 

Annual Discharge - Thomas Creek
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7. PRESERVING NATURAL FLOW VARIABILITY 

Two components of the natural flow variability should be preserved intact because of their 
importance to proper ecosystem function.  First, diversion should not occur during periods of 
extreme low streamflow because these periods already produce great stress for many 
organisms.  During these low flow periods, depleting streamflow by diverting water from the 
channel could increase temperatures and decrease oxygen levels, and could be very 
detrimental to many organisms.  Second, diversion should not occur during periods of relatively 
high streamflow because these periods are largely responsible for shaping and maintaining the 
channel.  If the streamflow variability during high and low flow periods is preserved intact, and 
diversion amounts are moderate during other times, the biological integrity of the system should 
be maintained.  

al flow variability should be preserved intact because of their 
importance to proper ecosystem function.  First, diversion should not occur during periods of 
extreme low streamflow because these periods already produce great stress for many 
organisms.  During these low flow periods, depleting streamflow by diverting water from the 
channel could increase temperatures and decrease oxygen levels, and could be very 
detrimental to many organisms.  Second, diversion should not occur during periods of relatively 
high streamflow because these periods are largely responsible for shaping and maintaining the 
channel.  If the streamflow variability during high and low flow periods is preserved intact, and 
diversion amounts are moderate during other times, the biological integrity of the system should 
be maintained.  

8. SPECIFIC INSTREAM FLOW RECOMMENDATIONS 8. SPECIFIC INSTREAM FLOW RECOMMENDATIONS 

In order to provide water for human use while maintaining a nearly natural range of flow 
variability, we propose a diversion scenario that preserves periods of both high and low flow, but 
allows moderate diversion during all other times.   

In order to provide water for human use while maintaining a nearly natural range of flow 
variability, we propose a diversion scenario that preserves periods of both high and low flow, but 
allows moderate diversion during all other times.   
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Low Flow Periods 
 
Based on results of all field and computational methods, we recommend that no streamflow 
depletion should occur when the streamflow in each channel is at or below the 90% exceedance 
level (the low flow cutoff).  In other words, diversion from the stream should cease when the 
discharge is at or below the lowest 10% of the period record.  Under this scenario, diversion 
from Thomas Creek would cease when streamflow is at or below 1.45 cfs, and diversion from 
Whites Creek would cease when streamflow is at or below 2.8 cfs.  These recommendations will 
ensure that periods of biological stress due to low streamflow are not worsened by diversion. 
 

High Flow Periods 
 
Based on results of all field and computational methods, we recommend that no streamflow 
depletion should occur when streamflow is at or above the 3% exceedance level.  In other 
words, diversion from the stream should cease when discharge is at or above the highest 3% of 
the period of record.  Under this scenario, diversion from Thomas Creek would cease when 
streamflow was at or above 14 cfs, and diversion from Whites Creek would cease when 
streamflow was at or above 25 cfs.  These recommendations will ensure that periods of 
relatively high flow, which shape and maintain the stream channel, are preserved intact.  
Channel geometry should remain relatively unchanged. 
 

Other Periods 
 
Based on our measurements and observations of these streams, we recommend that diversion 
amounts should be limited to 30% of that portion of the streamflow above the low flow cutoff.  An 
example is outlined below: 
 

 

If 
 
streamflow in Whites Creek is equal to 5 cfs, 
 
and 
 
the low flow cutoff is 2.8 cfs (as outlined above) 
 
then 
 
the diversion amount would be equal to 30% of the streamflow 
above the low flow cutoff, or 30% of (5 cfs minus 2.8 cfs) = 0.66 
cfs. 
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Figure 3-2  Annual Diversion Volumes for Whites Creek near Timberline Road 
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Application of these diversion recommendations to the synthetic flow record for Whites Creek 
produces annual diversion volumes that range from a low of 100 acre-feet in the 1977 water 
year, to a high of 1,316 acre-feet in the 1982 water year (Figure 3-2). 

Figure 3-3   Annual Diversion Volumes for Thomas Creek near Timberline Road 
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Application of these diversion recommendations to the synthetic flow record for Thomas Creek 
produces annual diversion volumes that range from a low of 65 acre-feet in the 1977 water year, 
to a high of 1,122 acre-feet in the 1984 water year (Figure 3-3).   

9. CONCLUSIONS 

The proposed diversion scenario preserves much of the hydrologic variability, while allowing for 
some diversion from both streams.  The magnitude and timing are preserved for both high and 
low flows.  Stress on organisms during periods of low flow will not be worsened by diversion.  
Similarly, channel morphology should not be influenced dramatically because high flows are 
preserved intact.  We believe that these recommendations will preserve the ecological integrity 
of the ecosystem, while also providing some water for human use. 
 



 
SOUTH TRUCKEE MEADOWS FACILITY PLAN - PHASE II 
TECHNICAL MEMORANDUM NO. 4 
 
 
SUBJECT:  Preliminary Results of Groundwater Investigation 
 
PREPARED BY: Dale C. Bugenig 
 
DATE:  January 25, 2002 
 
 
1. PURPOSE 
 
Washoe County and the South Truckee Meadows General Improvement District have acquired 
a total of approximately 9,600 acre-feet per year (AFA) of groundwater rights primarily in 
exchange for commitments to provide service in the South Truckee Meadows.   The estimated 
demand at build-out to be met by groundwater and that is associated with the will serve letters 
and other commitments, not their face value, has been calculated to be 9,105 AFA.   In addition 
to the 9,105 AFA of groundwater extractions that are allocated to municipal wells, approximately 
3,140 AFA of groundwater is projected to be consumed by residents served by individual 
domestic wells within the planning area.  Therefore, net groundwater withdrawals totaling 
approximately 12,245 AFA are required to meet the demand that will be placed on groundwater 
resources at build-out within the South Truckee Meadows area. 
 
The total estimated water-supply demand in the area is approximately 18,800 AFA.  It is obvious 
that additional sources must be exploited to meet this demand.  These sources might include 
surface water from the creeks in the study area, water supplied by the intertie with the Truckee 
Meadows Water Authority, or some other means. 
 

Table 4-1 

WC/STMGID Groundwater Rights Acre-Feet 

Will Serves 6,279 

Committed for Tentative Maps 3,130 

Uncommitted 166 

Total 9,575 

Estimated Demands @ Build-out to be Satisfied by
Groundwater 

Acre-Feet 

Groundwater from within study area  
 Municipal Systems – County & STMGID  9,105 

 Domestic Wells (1,666 AF in model area) 3,140 

Total 12, 245 

ECO:LOGIC Engineering 
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Prior to any groundwater development within an aquifer, a state of equilibrium exists whereby 
groundwater flow through the aquifer is balanced by recharge.  The exploitation of groundwater 
resources as a source of water supply must be accompanied by changes within the 
groundwater flow system.  The most readily-apparent change is a lowering of the water table, 
referred to as drawdown.   Drawdown is influenced by aquifer properties transmissivity and 
coefficient of storage, the hydraulic gradient, and the location of wells relative to discharge 
areas.  Under certain circumstances, drawdown can be large, particularly if groundwater 
extractions are substantial compared to the groundwater flux.  Drawdown will be negligible only 
if groundwater extractions are small compared to the total available resource.  At some point in 
time, so long as groundwater extractions do not exceed the average annual recharge to the 
aquifer, the conditions in the aquifer will ultimately achieve a new equilibrium condition whereby 
groundwater extractions are balanced by the groundwater flux through the system that wells can 
capture.  Once this occurs, water levels cease to decline, although seasonal fluctuations 
resulting from variations in pumping rates and recharge will persist.  But, over the long term, 
there will be minimal net change in water level once the new equilibrium condition has been 
achieved.   It can take many years or decades to reach this new steady-state condition.  
 
The magnitude of the groundwater resources within the aquifer beneath the South Truckee 
Meadows and possible changes due to increased exploitation of the resource were previously 
investigated through a computerized groundwater flow model developed for Washoe County by 
Hydro-Search, Inc. (HSI, 1991).   The investigators concluded that pumping a total of 8,892 AFA 
of groundwater from the Mount Rose / Galena fan area ". . . results in over pumpage of the 
aquifer system." (ibid.).  A better understanding of this statement and the consequences of 
resource development with respect to current water-supply facility planning were sought by 
updating the original model in the context of data and information amassed since 1991.  The 
purpose of this memorandum is to present the results of the current reconnaissance-level 
groundwater model. 
 
2. MODEL FEATURES 
 
2.1. Model Grid 
 
The location of the groundwater model domain is depicted in Figure 4-1.  The current model was 
based on the previous modeling effort undertaken on behalf of Washoe County by HSI, 1991. 
 
Both models utilize the computer code MODFLOW (MacDonald & Harbaugh, 1988).  It employs 
a finite difference grid with a uniform grid spacing of 1,000 feet.  The grid contains 47 rows and 
36 columns.  Figure 4-2a illustrates the model grid and shows the active model cells within the 
grid.  Figure 4-2b displays a perspective of the model grid, viewed toward the northwest.  In 
general, the model represents the portion of the basin below the range front (refer to Figure 4-
1). 
 
The aquifer materials in the South Truckee Meadows comprise alluvial deposits (mixtures of 
sand, gravel, silt and clay) and fractured volcanic rocks.  The current model incorporates two 
layers.   The model makes no explicit distinction between these materials in either layer other 
than the variations in hydraulic properties of the materials. The upper layer (Layer 1) represents 
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the uppermost 200 feet of saturated deposits within the aquifer that is typically exploited by 
individual domestic wells.  The lower layer (Layer 2) represents the deeper portion of the aquifer 
wherein most municipal wells are completed.  The thickness of Layer 2 was extrapolated from 
the depths of the completed production wells.  That is, it assumes that the wells extend to the 
bottom of Layer 2.  The layers are hydraulically connected.  That is, groundwater moves freely 
between them in a manner consistent with aquifer properties. 
 
2.2. Modifications to the Previous Model 
 
The current model retains the three-dimensional grid of the original model, but many aspects of 
the model were modified extensively.  Principal changes include: 
 
 The bottom layer (Layer 3) was disabled.  This layer represented the bedrock beneath the 

currently developed aquifer system.  Virtually no wells are completed in Layer 3.  
Consequently, groundwater conditions within Layer 3 are effectively unknown.  However, 
Layer 3 can be reactivated if and when data become available in the future and there is 
justification to include it. 

 
 The hydraulic conductivity distribution within the aquifer was re-defined.  It incorporates 

subsurface data acquired from exploration and production wells drilled since the previous 
study was completed.  The current model utilizes a distribution of hydraulic conductivity 
based on values from every completed municipal water supply well and several other wells 
in the area for which there are reliable data.  The individual values were established through 
analysis of data from formal aquifer stress tests performed on the wells.  The distribution of 
hydraulic conductivity within the model was determined by interpolating between well 
locations where the hydraulic conductivity was known.  An inverse distance-weighted 
method was used to interpolate between the well locations with known values of hydraulic 
conductivity and the interpolated values were assigned to the model cells.  The hydraulic 
conductivity distribution is provided in Figure 4-3. 

 
 The top of Layer 1 was defined as the water table as interpreted from 1979-80 water level 

measurements.  The initial saturated thickness of Layer 1 was arbitrarily assumed to be 200 
feet to allow the model to separate the portion of the aquifer where domestic wells are 
typically completed from the deeper portion of the aquifer where most municipal wells are 
completed. 

 
 The top of Layer 2 was defined as the bottom of Layer 1.  The bottom of Layer 2 was defined 

by interpolation between the depths of completed municipal and exploratory wells.  In 
concept, this is the same as the previous model.  However, the elevations of the top of 
Layer 2 / bottom of Layer 1 differ from the previous model. 

 
 The current model incorporates the net groundwater withdrawals from individual domestic 

wells within the model domain.  The total net groundwater withdrawals from domestic wells 
within the South Truckee Meadows study area were calculated to be 3,140 AFA.  Many 
domestic wells are located outside of the model domain and only 1,666 AFA of groundwater 
extractions via domestic wells are considered by the model.  Secondary recharge from 
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residential septic tank effluent is factored into this amount, so that it represents the net 
groundwater withdrawals.   

 
 The western-most portion of the southern model boundary was extended southward to 

include the wells at St. James’s Village. 
 
 The model explicitly incorporates the effects of numerous faults that act as impediments to 

groundwater flow.  Many faults are known to exist within the model domain.  Water level data 
and the results of aquifer-stress tests obtained since 1991 clearly show that faults impede 
the flow of groundwater moving eastward in the Mount Rose and Galena fans.  However, 
this effect is not clearly defined for every known or suspected fault throughout the model 
domain. 

 
2.3. Model Calibration to Background Water Level Conditions 
 
Water-level data for the South Truckee Meadows provided by Washoe County Department of 
Water Resources (DWR) for the period 1979–1982 were presumed to represent background 
conditions in the aquifer prior to large-scale groundwater exploitation via municipal wells.  The 
water table elevations for each cell in the model for 1979-82 conditions were calculated by linear 
interpolation between the measured water levels.  The water table is depicted in Figure 4-4.  At 
best, the potentiometric surface defined by the data is only an approximation of the water table 
at that time.  The data represent measurements from wells of different depths over a period of 
three years.  Furthermore, the water table may be influenced by vertical gradients that are 
known to exist in the aquifer. 
 
The model presumes that the1979-82 water-level data represent a steady-state condition in the 
aquifer at that time, but it is unlikely that conditions in the aquifer were in true equilibrium then.  
However, groundwater development in the South Truckee Meadows in the late 1970s / early 
1980s was primarily a result of the domestic wells and these captured a relatively small 
proportion of the total groundwater flux through the aquifer.  With this in mind, the 1979-82 data 
represents the closest approximation of a steady-state condition that is available for this area. 
 
Given the large amount of data available for the study area and confidence in the aquifer 
properties, a somewhat arbitrary target of 20 feet was selected for calibration of the model to the 
observed water levels.  The general calibration procedure involved: 
 
 Changing the recharge fluxes along the model boundaries.  Recharge to the aquifer 

originating in the mountains cannot be calculated directly by an independent method that has 
a high degree of certainty.  However, recharge can be evaluated indirectly on the basis of 
known aquifer properties and observed gradients.  Once a preliminary distribution of 
recharge along the model boundary was attained, the recharge fluxes were varied by trial 
and error until a satisfactory reproduction of the observed water levels was obtained.  This 
process is believed to provide more reliable estimates of recharge than assuming a value for 
recharge and varying the aquifer properties to match existing gradients. 
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 Incorporating horizontal flow barriers (faults).   Barriers were added interactively to improve 
on the initial calibration. 

 
 Minimizing modifications to the hydraulic conductivity distribution.  Aquifer properties were 

not changed significantly because of the high level of confidence in these components of the 
model.  Hydraulic conductivity was modified sparingly only after the recharge fluxes were 
changed and horizontal flow boundaries were added. 

 
The simulated water levels in Layer 1 for background conditions are provided in Figure 4-5 and 
are compared to the observed water levels in Figure 4-6.  If the model is generally 
representative of conditions in the aquifer, then a plot of observed and simulated levels should 
fall on a line with a one to one slope.  From the comparison provided in Figure 4-6, the plot of 
observed and simulated water levels fall along such a line. 
 
Another test of how well a model is calibrated is a comparison of the mean error (the average 
difference between observed and simulated water levels) with the maximum head difference 
across the model domain.  If the model provides a credible representation of the aquifer, the 
mean error should be less than five percent.  For the simulation of background conditions, the 
mean error was 12.5 feet, compared to a difference in the head across the model of 
approximately 1,350 feet, or approximately 0.9%. 
 
The information provided in Figure 4-6 also clearly shows that there are instances where the 
model does not meet the calibration goal.  Some of the problem areas probably relate to large 
vertical and horizontal gradients in the aquifer, the different depths of the wells where 
measurements were taken, the three-year period over which measurements were taken, and 
the interpolated values for the hydraulic conductivity, especially where data are sparse.   The 
largest error is for wells completed in the rocks of the Steamboat Hills.  The hydrogeology of the 
geothermal reservoir is very complex.  Very little effort was expended to improve the model in 
this area because it is generally impractical to expect that a model will represent all areas of the 
domain equally well.  However, given the small mean error and the good overall correlation 
between observed and simulated water levels, we conclude that the model portrays the aquifer 
under background conditions well enough that it is suitable for planning purposes. 
 
The objective of this current modeling effort was a reconnaissance-level analysis of the aquifer 
that will provide a sense of which water-supply options are appropriate for this area.  It is our 
opinion the model meets this objective, but it is probably not suitable for the purpose of 
optimizing withdrawals from specific wells.  Additional work is obviously required to perfect a 
model that more completely replicates groundwater conditions in this area, especially if the 
purpose of the model is to manage the distribution of pumping in the County and STMGID’s well 
fields.  Washoe County DWR has plans to undertake a comprehensive modeling effort in the 
near future.  The next generation model is expected to benefit from this recent modeling effort. 
 
2.4. Estimates of Available Groundwater Resources 
 
The current model results suggest the combined recharge from the mountains to the alluvial 
aquifer in the South Truckee Meadows is approximately 17,000 AFA.  Of this, the groundwater 
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recharge from the Carson Range to the Mount Rose / Galena fan areas is approximately 13,900 
AFA, a value that is consistent with the estimate of recharge determined from the previous 
model of the aquifer (HSI, 1991).  The remainder of 3,100 AFA is groundwater recharge to the 
southeastern Truckee Meadows from the Virginia Range that has little influence on the 
hydrogeologic conditions west of U.S. 395.  By comparison, the demand on the groundwater 
resources available from the Mount Rose / Galena Fan aquifer at build-out is 12,245 AFA, 
approximately 88% of the estimated recharge to the aquifer.     
 
3. MODEL PREDICTIONS 
 
3.1. Steady State Model 
 
The model was employed to examine effects that might arise from the groundwater withdrawals 
allocated to meet build-out conditions in the South Truckee Meadows. 
 
An initial steady-state simulation of pumping 9,105 AFA from municipal wells (refer to Section 1) 
and 1,666 AFA from domestic wells (a total of 10,771 AFA) was run to examine the long-term 
drawdown in the aquifer resulting from pumping this amount of groundwater.  The results are 
shown in Figures 4-7a and 4-7b.  These figures indicate more than 40 feet of drawdown over 
most of the Mount Rose and Galena Fans once the aquifer attains a new equilibrium or steady 
state condition.  The results are not totally unexpected, given the results of the previous 
groundwater model prepared for the County and the changes in water levels observed to date. 
 
In addition to the drawdown throughout the model domain, the anticipated drawdown in specific 
municipal wells was investigated.  Note that Figures 4-7a and 4-7b depict the average 
drawdown in each of the cells making up the model.  For a model cell containing a pumped well, 
the average drawdown in the cell (with dimensions of 1,000 feet on a side for this particular 
model) is not the same as the drawdown in a well with a radius of several inches to one foot.  
The drawdown in a well will be greater than the average drawdown in the model cell containing 
a well.  Therefore, the drawdown in a cell with a well must be adjusted to reflect the diameter of 
a particular well. 
 
Why is this important?  It is desirable to maintain the pumping level in a well at an elevation 
above the top of the well screen or perforations.  When drawdown is excessive and the pumping 
level is drawn down below the top of the screen, there is a potential for cascading water, which 
can result in air becoming entrained in the discharge.  Air in the discharge is a nuisance to the 
consumer.  Furthermore, it can reduce the “wire to water” efficiency of the pump, increasing the 
per gallon cost to deliver water.  Exposing the screen to the atmosphere can accelerate 
corrosion of the well screen if the well was not constructed with corrosion resistant materials.  
Also, if the pumping level reaches the pump intake, air will be introduced and cavitation will 
result.  The consequence is that the production from an affected well would need to be reduced.  
 
A series of steady-state simulations were undertaken to estimate the average long-term 
drawdown that might be experienced in the aquifer.  These simulations assumed groundwater 
withdrawals of 50%, 60%, 70%, 80%, 90% and 100% of the build-out municipal groundwater 
demand.  The drawdowns for most of the municipal water-supply wells within the study area 
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were evaluated for each simulation.  The results are summarized in Table 4-2.  It should be 
recognized that the drawdown value represented in the table represents the average drawdown 
in the well.  When the well is not pumped, the drawdown will be less than that listed in the table 
and when the well is pumped, drawdown will be greater.   
 



 
 

Screen Static Level Available
WELL Depth Interval Depth Drawdown

feet b.l.s. feet b.l.s. feet 100% Eff. 90% Eff. 100% Eff. 90% Eff. 100% Eff. 90% Eff. 100% Eff. 90% Eff. 100% Eff. 90% Eff. 100% Eff. 90% Eff.
STMGID 1 530 260-520 90 170 45 50 59 65 73 81 89 99 107 119 127 141
STMGID 2 515 255-505 132 123 55 62 72 80 89 99 110 122 131 145 161 179
STMGID 3 590 240-580 160 80 41 45 58 65 78 87 99 110 123 136 157 174
STMGID 5 760 400-750 298 102 101 112 124 137 152 169 173 192 199 221 216 241
STMGID 6 650 250-640 101 149 79 88 96 106 113 126 130 144 147 163 168 187
STMGID 11 720 380-680 230 150 68 75 86 96 108 120 129 143 153 170 180 200
THOMAS CREEK 686 400-680 303 97 73 81 91 101 112 124 130 144 150 167 167 185
DOUBLE DIAMOND 2 183 100-175 0
DOUBLE DIAMOND 1 428 114-425 0
ARROWCREEK 1 510 320-500 210 110 34 38 45 50 57 64 66 74 68 76 82 91
ARROWCREEK 2 610 260-600 95 165 32 36 45 50 60 67 74 82 87 97 152 169
ARROWCREEK 3 700 440-700 331 109 79 87 96 106 112 125 130 145 147 164 173 192
MT. ROSE 3 223 120-210 22 98 66 74 76 84 89 99 96 107 107 118 113 126
MT. ROSE 5 "Cinder" 800 400-780 231 169 66 73 79 87 92 102 105 117 119 133 120 133
MT. ROSE 6 755 540-740 306 234 52 57 38 43 45 50 52 58 59 65 87 96
ST. JAMES'S 1 700 260-620 195 65 65 72 77 86 91 101 104 116 118 131 123 137
ST. JAMES'S 2 605 350-590 242 108 76 84 97 107 115 127 132 147 150 167 153 170
TESSA W 780 400-760 281 119 69 77 84 93 98 109 113 125 127 141 137 152
TESSA E 735 440-710 219 221 66 74 78 87 93 103 106 118 120 133 129 143
CALLAMONT N 810 400-800
CALLAMONT S 910 400-900

Notes: Indicates drawdown is within 10 feet of the available drawdown to the top of the well screen.
Indicates drawdown is within equal to or greater than the available drawdown to the top of the well screen.
The drawdown represents the average of the non-pumping and pumping conditions.  When the well is off, the decline
will be less.   When the pump is on, the decline will be greater.

90% Buildout 100% Buildout50% Buildout 60% Buildout 70% Buildout 80% Buildout

Table 4-2  Simulated Drawdown in Municipal Water-Supply Wells in the South Truckee Meadows
Well Data Steady-State Water-Level Decline, average of pumping & non-pumping conditions (feet)

4553 AFA 5463 AFA 6374 AFA 7284 AFA 8195 AFA 9105 AFA
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From the information presented in Table 4-2, it is apparent that most municipal wells in the study 
area may experience excessive drawdown at 100% of the build-out demand that is expected to 
be satisfied by pumping groundwater from the aquifer in the South Truckee Meadows.  It can be 
deduced that pumping 9,105 AFA from the municipal wells may result in over pumping the 
aquifer.  This inference is consistent with the conclusion drawn from the previous modeling effort 
that pumping a total of 8,892 AFA of groundwater from the Mount Rose / Galena fan area ". . . 
results in over pumpage of the aquifer system (HSI, 1991)."   
 
It is also apparent from Table 4-2 that at 50% of build-out (4,553 AFA), few wells should be 
affected by excessive drawdown.  The anticipated drawdown in specific production wells can 
easily be mitigated by modifying how pumping is distributed among the various wells.  STMGID 
and Washoe County wells currently withdraw approximately 4,700 AFA of groundwater and the 
observed drawdowns in the municipal wells are presently within acceptable limits.  Therefore, 
the model appears to be consistent with the empirical data associated with 50% of build-out. 
 
Table 4-2 shows that, as groundwater extractions increase, more wells can be expected to 
experience drawdown that may not be acceptable.  These results were discussed with the 
Regional Water Planning Commission and the STMGID Local Managing Board.  A consensus 
was reached that it is likely that the municipal wells can reliably supply up to approximately 80% 
of the municipal build-out water-supply demand allocated to groundwater resources in addition 
to the demand placed on the aquifer by individual domestic wells.  Note that 80% of the build-
out demand equates to approximately 7,284 AFA, or roughly 75% of the total of the groundwater 
rights that have been acquired by Washoe County and STMGID.   The remaining 25% represent 
an asset that might be usable elsewhere within the Truckee Meadows.  
 
At 7,284 AFA, there is a possibility that more than half of the municipal wells may experience 
potentially excessive drawdown.  Each well must be evaluated individually to determine if the 
projected drawdown will result in operational problems.  This level of analysis, however, is 
beyond the scope of this investigation. 
 
From the steady-state model results, it is apparent that any analysis of the water-supply 
alternatives for the South Truckee Meadows planning area should consider that the reliable 
groundwater supply from the municipal wells in the area is in the range of 7,284 AFA, over and 
above the net withdrawals from the individual residential wells.  
 
3.2. Transient Model 
 
A preliminary transient model was utilized to further assess the groundwater supply.  The model 
is preliminary in the sense that it was not calibrated to the changes in water level associated 
with the increase in groundwater extractions and changes in land uses that have occurred since 
the late 1970s / early 1980s.  However, it still is instructive because it describes how the aquifer 
might react to a future hypothetical groundwater resource development scenario.  The steady-
state model results indicate that municipal wells can provide 7,284 AFA on a sustained basis.  
The effect of pumping them at higher rates for a limited time was assessed through the use of 
the transient model. 
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The pumping scenario that was investigated specified: 
 

 The municipal wells are pumped for 30 years at a rate equivalent to 80% of the build-out 
demand (7,284 AFA) that has been allocated to the municipal wells. 

 After 30 years of pumping at this rate, groundwater withdrawals are increased to 100% of 
the build-out groundwater demand (9,105 AFA). 

 The pumping rate is decreased to 7,284 AFA after pumping 9,105 AFA for three years. 
 

The municipal well groundwater extraction rates listed above can be viewed as representing two 
variations of one scenario.  For all practical purposes, these two variations are indistinguishable 
in the model.  For either variation, the consumptive use of groundwater by residents served by 
domestic wells is assumed to be 1,666 AFA. 
 
In the first variation, the municipal wells are pumped at 9,105 AFA.   Of this amount, a total of 
1,821 AFA originate as water injected into the aquifer as part of an aquifer storage and recovery 
(ASR) program.  Therefore, the net withdrawal of groundwater from the aquifer is 7,284 AFA.  
After 30 years of pumping under these conditions, it is specified that the 1,821 AFA of water 
supplied through ASR become unavailable, a situation that might arise in the worst years of a 
protracted drought.   The municipal groundwater extraction rate from wells in the South Truckee 
Meadows is increased to 9,105 AFA (100% of the build-out demand that has been allocated to 
wells) to make up the difference.  After three years at this higher rate, the groundwater 
extractions are returned to the previous net withdrawal rate of 7,284 AFA. 
 
The second variation assumes no ASR program and the municipal well groundwater extractions 
are specified at 7,284 AFA for 30 years.  Due to drought conditions that reduce the availability of 
water from other sources, the wells are called upon to meet a higher proportion of the water-
supply demand within the South Truckee Meadows.  As a result, the groundwater withdrawals 
are increased to 9,105 AFA for three years, after which they are reduced to the previous rate of 
7,284 AFA. 
 
The results of the transient simulation are shown in Figures 4-9, 4-10, 4-11 and 4-12.  These 
represent hydrographs for four representative wells in the South Truckee Meadows.  From the 
hydrographs, the short-term increase in net groundwater withdrawals results in a relatively small 
increase in drawdown that is reversed once groundwater extractions return to “normal.”  The 
hydrographs also indicate that it may be possible to over pump some wells while under pumping 
others.  What becomes apparent is the need to carefully consider how pumping is distributed 
among the available wells to maximize the available resource. 
 
4. ADDITIONAL WORK TO BE COMPLETED 
 
Modeling related to the water-supply facility planning to date has focused on steady-state 
conditions for which calibration was judged to be satisfactory.  Preliminary transient model runs 
suggest that steady-state conditions are approached in as little as 20 to 30 years after a stress 
is applied to the aquifer.  Therefore, steady-state simulations approximate the conditions that 
might be realized within a realistic planning horizon.  Comprehensive transient modeling is 
required to more rigorously evaluate other model scenarios when stresses on the aquifer are 
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variable and a more comprehensive analysis of a particular water-supply scenario is desirable.  
A comprehensive transient model is also required to better evaluate the performance of specific 
wells and optimize the output from the municipal water-supply well fields operated by Washoe 
County and STMGID.  Such a modeling effort will be undertaken by Washoe County 
Department of Water Resources staff in the near future. 
 
5. SUMMARY 
 
The total water supply demand at build-out within the entire South Truckee Meadows planning 
area is approximately 18,800 AFA.  Of this amount 12,245 AFA have been allotted to 
groundwater sources to be exploited by withdrawals from municipal and individual domestic 
wells within the Mount Rose and Galena alluvial fans.   The remainder (approximately 6,600 
AFA) was expected to be satisfied by sources other than groundwater. 
 
The available groundwater resources and implications of groundwater development within a 
portion of the planning area below the range front were examined through the application of an 
updated groundwater model to a portion of the study area.   This model yielded an estimate of 
approximately 17,000 AFA for the amount of groundwater recharge to the entire South Truckee 
Meadows.  Of this total, 13,900 AFA of groundwater recharge was estimated for the aquifer 
beneath the Mount Rose / Galena alluvial fans, in essence the portion of the aquifer west of 
U.S. 395 where most of the municipal wells are located. 
 
The build-out demand allocated to groundwater resources in the portion of the study area 
examined by the model is 9,105 AFA.  In addition, residents supplied by domestic wells within 
the area investigated by the model are expected to consume 1,666 AFA.  Together, these 
represent a demand of 10,771 AFA that the groundwater resources of the Mount Rose / Galena 
Fan aquifer system were expected to satisfy, or 77% of the groundwater recharge to the portion 
of the study area represented by the model.     
 
The previous model of the aquifer system prepared for Washoe County in 1991 concluded the 
aquifer is over pumped when withdrawals from municipal wells in the South Truckee Meadows 
total approximately 8,900 AFA.  While the current groundwater model of the South Truckee 
Meadows did not clarify “over pumped” within the framework of the previous investigation, it 
suggests that it may be impractical to develop more than 8,950 AFA of groundwater from the 
Mount Rose and Galena alluvial fans on a sustained basis.  This amount represents a 
combination of 7,284 AFA from municipal wells and 1,666 AFA net groundwater withdrawals 
from domestic wells.   In other words, the aquifer appears to be capable of reliably sustaining 
approximately 80% of the build-out demand that was allotted to municipal wells (7,284 AFA 
divided by 9,105 AFA) in addition to the groundwater that is expected to be consumed by 
domestic well owners. 
 
These results clearly show that facility planning in the South Truckee Meadows must include the 
means to make up a shortfall in groundwater supply of approximately 1,820 AFA.  The potential 
sources of this make-up water are beyond the scope of this memorandum, but might include 
surface water supplied from the Truckee Meadows Water Authority, groundwater diverted to the 
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study area from sources elsewhere in the Truckee Meadows, or surface water from the creeks 
within in the South Truckee Meadows.   
 
The model results also indicate that the aquifer can support municipal well pumping of more 
than 7,284 AFA for relatively short periods of time.  The need to pump more than 7,284 AFA 
might arise when one or more of the other sources of water become unavailable, such as during 
a protracted drought period.  In essence, for short periods the supply would exploit groundwater 
in storage within the aquifer.  However, this strategy will require optimization of the distribution 
of pumpage from the municipal wells. 
 
Another outcome of the model is a realization that declines in water levels of more than 40 feet 
should be anticipated for many domestic wells in the South Truckee Meadows.  Most of these 
wells are shallower than the municipal wells and may be adversely impacted by a lowering of 
the water table of this magnitude.   Options to mitigate the impacts to domestic well owners will 
be part of water supply facilities planning for this area.  These mitigation measures might include 
deepening affected wells, providing service through the municipal systems, minimizing water-
level declines through augmentation of natural recharge, or reducing withdrawals from the 
municipal wells.  However, a discussion of mitigation measures is beyond the scope of this 
memorandum. 
 
It is readily apparent that the build-out water demand in the South Truckee Meadows will not be 
satisfied by the groundwater resources available from this area.  Therefore, conjunctive use of 
surface water and groundwater, including aquifer storage and recovery, must be incorporated 
into water-supply facility planning the South Truckee Meadows. 
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SOUTH TRUCKEE MEADOWS FACILITY PLAN - PHASE II 
TECHNICAL MEMORANDUM NO. 5 
 
 
SUBJECT:  Ten Year Monthly Water, Wastewater, and Reuse Demands 
 
PREPARED BY: Dave Hunt, P.E. 
   Lisa Haldane, P.E. 
 
DATE:  June 18, 2002 
 
 
1. PURPOSE 
 
The purpose of this memorandum is to present final water demand factors for system-wide 
demand projections, including influences from common area landscape irrigation.  Presented 
are tables showing monthly water demand patterns for the years 1987-1994, estimated build-out 
wastewater flows, and monthly effluent reuse demands based on existing, proposed, and 
potential reuse sites within the study area. 
 
2. MONTHLY WATER DEMAND PATTERN 
 
2.1. Public Water System Demands 
 
Technical Memorandum No. 4 from Phase I of the South Truckee Meadows (STM) Facility Plan 
developed criteria for projecting build-out water demands for the study area.  The estimated 
build-out water demands for South Truckee Meadows General Improvement District (STMGID) 
and Washoe County Utilities water systems showed an average annual water resource 
requirement of 12,210-14,899 acre-feet annually (AFA).  For the purpose of developing the ten-
year monthly water demand schedule, 14,899 AFA will be used. 
 
2.2. Common Area Irrigation Demands 
 
Tech Memo No. 4 did not account for common area irrigation using potable water within the 
study area.  To account for common area irrigation demands, irrigation meter data was analyzed 
for 1999 and 2000 for the Montreux, ArrowCreek and St. James’s developments.  Based on 
meter data and an estimation of the percentage of the common irrigation system completed for 
each development by the end of 2000, a common area irrigation demand expressed in acre-feet 
per lot (AF/lot) was developed.  Table 5-1 provides this data. 
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Table 5-1 
Common Area Irrigation Data 

  
2000 Usage, 
AF 

% 
Complete 

Buildout 
Common Area
Irrigation 
Demand, AF 

 
# of Lots 
Approved 
on Tentative 
Map 

Buildout Common Area
Irrigation Demand, AF/lot

Montreux 70.5 40 176 558 0.32 
ArrowCreek 56 60 93 1090 0.09 

St. James’s 26 60 43 530 0.08 

 
The 93 AF buildout common area irrigation demand for ArrowCreek includes approximately 68 
AF of reclaimed irrigation and 25 AF of potable irrigation. 
 
A summary of estimated buildout common area potable irrigation demands is provided for the 
following areas: 
 
Montreux      176 AFA 
St. James’s        43 AFA 
ArrowCreek Potable Irrigation     25 AFA 
Double Diamond       10 AFA 
Damonte Ranch       50 AFA 
Existing Meters w/in STMGID Service Area   25 AFA 
(Via Blanca HOA, Fieldcreek, Galena Jct., 
Pine Tree Ranch, Saddlehorn HOA, 
Wedge Meadows) 
 
TOTAL      329 AFA 
 
The demands indicated for Double Diamond and Damonte Ranch is an estimate of potable 
common area irrigation demands based on conversations with County staff.  Most of the 
common area irrigation for these areas will be ultimately provided by reclaimed water. 
 
Based on data from ArrowCreek, St. James’s and Montreux, a unit value of 0.1 AF/lot was used 
to estimate common area potable irrigation demands for the vacant land within the study area 
outside of the specific areas listed above.  The vacant residential lands amount to approximately 
2,400 lots, with an estimated common area irrigation demand of 240 AFA. 
 
Based on these numbers, the estimated buildout potable common area irrigation demand is 570 
AFA. 
 
2.3.  Private Wells and the Steamboat Springs Water System 
 
The final portion of the demand for water resources in the study area includes the demands 
from existing private wells, projected private wells for vacant rural land use parcels, and the 
Steamboat Springs Water System (WS). 
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The Washoe County Comprehensive Regional Water Management Plan estimates that each 
private well has a demand of 1.12 AFA.  There are 1,875 existing private wells in the study area. 
This equates to an annual demand of 2,100 AFA from existing private wells.  Vacant low, 
medium and high density rural land use designations were not accounted for in the Phase 1 
analysis.  There are approximately 932 vacant equivalent residential units in the study area 
within these land use designations.  At 1.12 AFA per ERU, the additional demand from these 
vacant parcels is 1,040 AFA. 
 
The Steamboat Springs WS is a private water system serving approximately 300 residential 
service connections and 3 commercial service connections.  The residential service connections 
include a mix of high density and medium density suburban lots.  Based on the water demand 
factors developed in Tech Memo No. 4 in Phase I, the estimated annual demands for the 
Steamboat Springs PWS is 180 AFA. 
 
2.4. Total Demand for Water Resources in the Study Area 
 
Tables 5-2 and 5-3 summarize the total demand for water resources within the study area, along 
with projections for intermediate period demands in 2010 and 2020.  Phase I of the South 
Truckee Meadows Facility Plan identified a range of demands for each planned land use type.  
Tables 5-2 and 5-3 provide information on what the estimated total water demand would be 
based on which demand factors are used (16,090 AFA vs. 18,790 AFA). 
 

Table 5-2 
Water Demand Projections 
(low range demand factors) 

 Existing 
Demand, 
AFA 

2010 
Demand, 
AFA 

2020 
Demand, 
AFA 

Build-out 
Demand, 
AFA 

Public Water Systems, (County and 
STMGID) 

 3,300   8,500   11,100   12,200  

Common Area Irrigation  150   430   570   570  
Private Wells  2,100   2,400   2,700   3,140  
Steamboat Springs PWS  180   180   180   180  
Total  5,730   11,510   14,550   16,090  

Note: See Appendix A for derivation of demands and growth projections. 
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Table 5-3 
Water Demand Projections 

(high range demand factors) 
 Existing 

Demand, 
AFA 

2010 
Demand, 
AFA 

2020 
Demand, 
AFA 

Build-out 
Demand, 
AFA 

Public Water Systems, (County and 
STMGID) 

 4,000   10,400   13,700   14,900  

Common Area Irrigation  150   430   570   570  
Private Wells  2,100   2,400   2,700   3,140  
Steamboat Springs PWS  180   180   180   180  
Total  6,430   13,410   17,150   18,790  
     
Note: See Appendix A for derivation of demands and growth projections. 

 
 
 
 
 
 
 
 
 
 
 
 
 
The high range demand factors will be used in evaluating the capability of different water supply 
scenarios to meet build-out water demands.  The low range demand factors will be used as part 
of a sensitivity analysis in the more detailed evaluation of the final three alternatives. 
 
The 570 AFA estimated for common area irrigation could be reduced if the effluent distribution 
system were extended to existing and future developments. 
 
2.5. Annual Demand Monthly Water Distribution 
 
To estimate the monthly potable water distribution requirements several methods were 
analyzed.  Years 1987-1994 were evaluated since this represents the design drought period to 
be used in evaluating the water supply scenarios in Task B.  This data is presented in Table 5-4. 
 

Table 5-4 
Percent of Annual Demand Monthly Water Distribution 

% of Annual 
Demand, STMGID

% of Annual 
Demand, 
SPPCo 

% of Annual 
Demand, KJ 

Study 

% of Annual 
Demand, 

JBR/Montgomery 
Study 

January 3.4 4.8 4.8 3.9
February 3.1 4.4 4.5 3.7
March 3.9 5.2 5.2 4.5
April 6.7 8.2 7.0 6.6
May 10.1 10.1 11.0 10.0
June 12.5 11.6 12.1 12.2
July 14.3 13.9 14.5 14.1
August 15.3 13.6 13.8 14.3
September 12.7 11.0 10.0 12.3
October 9.2 7.9 7.0 9.2
November 4.9 4.8 5.1 5.0
December 3.8 4.7 5.0 4.3
TOTAL 100 100 100 100
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The STMGID distribution was calculated based on actual pumping records for each of the years 
1987-1994.  This number represents an average of these years combined.  The Sierra Pacific 
Power Company (SPPCo) distribution was calculated with production data for 1897-1994 
provided to ECO:LOGIC by SPPCo.  This number also represents the average distribution for 
the 1987-1994 time period.  The Kennedy-Jenks demand distribution was taken from the 1991 
“South Truckee Meadows Water Treatment Plant Study” prepared for the Washoe County Utility 
Division.  This distribution used demand factors presented in the “Water Resources Plan 1988-
2008”.  The JBR/Montgomery demand distribution was taken from a facility plan prepared for 
the North Valleys. 
 
Based on an evaluation of the data, the demand distribution from the STMGID well production 
data will be used to develop the monthly water distribution.  The STMGID data better represents 
water usage for residential developments.  Most of the commercial irrigation demands for the 
STM will be satisfied with reclaimed water.  Other single year distributions, such as 1999, which 
had a 17% demand in September, will also be used to test selected water supply scenarios. 
 
2.6. Monthly Water Requirements for the South Truckee Meadows 
 
Tables 5-5 – 5-7 present the monthly water requirements to meet the demands for water 
resources in the STM.  The common area irrigation demands were calculated based on a 
demand distribution for the irrigation season only.  The irrigation demand distribution is 
discussed in more detail in the reuse section of this memorandum. 
 

Table 5-5 
Monthly Water Requirements for Community Water Systems 

% of Annual 
Demand, Potable

% of Annual 
Demand, 
Irrigation 

AF/month, 
Potable

AF/month, 
Irrigation

AF/month, 
Total

January 4.64 0 691 0 691
February 4.28 0 638 0 638
March 5.06 0 754 0 754
April 7.51 4.1 1,119 23 1,142
May 10.33 12.8 1,539 73 1,612
June 11.78 19.3 1,755 110 1,865
July 14.19 25.5 2,114 145 2,260
August 13.95 21.8 2,078 124 2,203
September 10.85 13.4 1,617 76 1,693
October 7.84 3.1 1,168 18 1,186
November 4.87 0 726 0 726
December 4.71 0 702 0 702

 
Total 14,899 570 15,469
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Table 5-6 

Monthly Water Requirements for Existing Individual Wells, Vacant Rural Lots and 
Steamboat Springs WS 

Steamboat 
Springs PWS

Existing 
Individual 

Wells
Vacant Rural 

Lots Total

% of Annual 
Demand, Potable AF/month, AF/month, AF/month, AF/month

January 4.64 8 97 48 154
February 4.28 8 90 45 142
March 5.06 9 106 53 168
April 7.51 14 158 78 250
May 10.33 19 217 108 343
June 11.78 21 247 123 392
July 14.19 26 298 148 472
August 13.95 25 293 146 464
September 10.85 20 228 113 361
October 7.84 14 165 82 261
November 4.87 9 102 51 162
December 4.71 8 99 49 157

Total 180 2,100 1,044 3,324

 
 

Table 5-7 
Total Monthly Requirements for Water Resources in the STM 

 

Public Water 
Systems

Steamboat 
Springs PWS

Existing 
Private 
Wells

Vacant Rural 
Lots Total

AF/month AF/month AF/month AF/month AF/month
January 691 8 97 48 846
February 638 8 90 45 780
March 754 9 106 53 922
April 1,142 14 158 78 1,392
May 1,612 19 217 108 1,955
June 1,865 21 247 123 2,257
July 2,260 26 298 148 2,731
August 2,203 25 293 146 2,666
September 1,693 20 228 113 2,054
October 1,186 14 165 82 1,446
November 726 9 102 51 887
December 702 8 99 49 858

TOTAL 15,469 180 2,100 1,044 18,793
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ESTIMATED BUILD-OUT WASTEWATER FLOW3. S TO SOUTH TRUCKEE MEADOWS 
WATER RECLAMATION FACILITY (STMWRF) 

.1. Areas Sewered to STMWRF 

ded into areas as 
efined in Technical Memo No. 4 in the Phase 1 report.  These areas include: 

 Plan (Wedge, Dorostkar, Duxbury and Peigh properties) 
 Washoe County Remaining Area 

areas will contribute an estimated 235,000 gallons per day on an 
nnual average to STMWRF. 

 Washoe County remaining area.  These areas are shown on Exhibit 7 in the Phase 1 
port. 

 by Agra Infrastructure.  The areas identified in this report to be sewered to STMWRF 
clude: 

 

 
3
 
To estimate the build-out wastewater flows in the STM, the study area was divi
d
 
 South Meadows / Double Diamond Specific Plan Area 
 Southeast Truckee Meadows Specific Plan Area (Damonte) 
 Southwest Truckee Meadows Area

 
The Washoe County remaining area is defined as the vacant parcels within subdivisions with 
approved tentative maps, vacant parcels outside of subdivisions with approved tentative maps, 
and existing vacant residential, commercial, industrial, parks, and schools.  Vacant low, medium 
and high density rural land use designations were not accounted for in the Phase 1 analysis.  
There are approximately 932 vacant equivalent residential units (ERU) in the study area with 
these land use designations.  The Washoe County Utility Division has asked that these vacant 
parcels be added into the estimated build-out wastewater flows to STMWRF.  The flow added 
by these vacant rural parcels, using a flow per ERU of 245, is 228,000 gallons per day on an 
annual average.  Also, the County has plans to sewer the Mount Rose area including the Mount 
Rose Ski Resort area, the Timberline area and the Galena Forest Inn area.  The draft “Mount 
Rose Sanitary Sewer Report” prepared by the Washoe County Department of Water Resources 
indicates that the Mount Rose 
a
 
Also taken into account in estimating the build-out wastewater flows were the areas in 
southwest Reno that are served water by SPPCo and sewered to STMWRF.  These areas 
include the Pecetti Ranch subdivision, the Southwest Vistas subdivision, the site of the future 
Manogue High School, Manogue Business Park, and various other commercial properties along 
the South Virginia Street corridor.  The Whites Creek subdivision, which has 46 lots, is within 
this area also.  This subdivision exists and the wastewater flows are accounted for in the 
existing
re
 
Finally, there are a number of existing septic systems within the study area that are proposed to 
be sewered to STMWRF in the future.  These areas and the associated number of septic 
system were identified in the May 2000 report “Strategies to Reduce the Cost of Converting 
Septic Tanks to Community Sewers in Washoe County (Septic to Sewer Conversion Study)” 
prepared
in
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Galena Forest Estates  754 septics 
Virginia City Foothills  852 septics 
South Meadows   740 septics 
Pleasant Valley   852 septics 
Total     3,198 septics 
 
3.2. Wastewater Flow per ERU 
 
The per capita wastewater flow value used to estimate build-out flows in the STMWRF service 
area is 245 gallons per day per ERU (GPD/ERU) and is based on the “Reno/Sparks/Washoe 
County Regional Wastewater Reclamation Facilities Design Phases I & II” (1999 Regional 
Masterplan) report prepared by Carollo Engineers.  This value is based on a per capita flow rate 
of 101 average GPD per capita (GPDPC) with an average of 2.43 persons per ERU.  This value 
for per capita flows was based on a statistical analysis of STMWRF historical flow data.  
Preliminary Design Memorandum No. 2 in Volume 1 of the Carollo report describes the 
methodology for development of projected per capita values in detail.   
 
To summarize Carollo’s approach, wastewater flows to STMWRF were evaluated for the period 
January 1993 to December 1998 and divided by population served to arrive at a range of values 
for gallons/capita/day.  Population served was obtained by taking the number of ERUs 
connected to the plant and multiplying by 2.43 (the average number of persons/home for 
Washoe County based on 1990 Washoe County Consensus data).  The number of ERUs 
connected to the plant included both residential and commercial/industrial customers.   
 
3.3. Estimated Build-out Wastewater Flow to STMWRF 
 
Table 5-8 summarizes the projected wastewater flows for build-out of the currently adopted land 
use plan in the South Truckee Meadows.  Detailed calculations are shown in Table A-4 of 
Appendix A.  Wastewater flow projections are based on the same assumptions used for 
development of water demands and explained in the text portion of Appendix A.    
 
The estimated build-out wastewater flow is 8.96 MGD, or 10,030 AFA.  The flow rate of 245 
gallons/ERU/day was used for both residential and commercial/industrial planned land uses.  
The number of ERUs/acre for non-residential land use are consistent with values derived for the 
1999 Regional Masterplan (Volume 4, PDM 1, pg 1-16).  
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Calculated 
WW Flow 2010 WW Flows 2020 WW Flows

Build-out WW 
Flow

(avg gpd) (avg gpd) (avg gpd) (avg gpd)
South Meadows/Double Diamond .597 1.971 1.971 1.971
SETM Specific Plan - .991 2.001 2.712
SWTM Area Plan .042 .165 .165 .165
Washoe County Remaining Area .565 1.826 2.677 2.677

Southwest Reno Area (SPPCo water/STMWRF sewer) .043 .183 .183 .183
Future Septic Tank Flows .783
Mt. Rose Ski Area .235 .235 .235
Vacant Rural Land Parcels (>1 acre) .228

Total (avg gallons/day) 1.247 5.371 7.232 8.954
Total (AFA) 1400 6020 8100 10030

Planning Areas

Note: See Appendix A for derivations of flows and growth projections

Table 5-8

Estimated Wastewater Flows to STMWRF

 
Figure 5-1 depicts the projected annual increase in wastewater flows to STMWRF through 2020, 
including a sensitivity analysis of the effect of a change in actual versus projected flows of up to 
10%.  Based on these projections, wastewater flows will exceed plant capacity (currently under 
expansion to 3 MGD) in 2004-2005. 
 
Also depicted in Figure 5-1 is the STMWRF flow projection developed for the 1999 Regional 
Masterplan (Volume 4, PDM No. 1, Figure 1.5).  The rate of increase in flows developed in the 
1999 Regional Masterplan is much lower than projected here for the South Truckee Meadows 
Facility Plan.  The difference can largely be attributed to how commercial and industrial flows 
are handled.  The current facility planning effort applies flow to future commercial and industrial 
acreages.  The 1999 Regional Masterplan assumes that commercial and industrial flows are 
accounted for in the 112 GPCPD flow rate for 2010 and 2015 projections.   
 
Build-out flow projections for the 1999 Regional Masterplan were calculated using future 
planned land uses rather than population projections, and different flow rates/ERU.  This results 
in a build-out flow projection of 12.56 MGD in the 1999 Regional Masterplan versus 
ECO:LOGIC’s current estimate of 8.96 MGD.  
 
These differences in estimates, in addition to the uncertainty of how quickly and where future 
growth will occur in the County, point to the need for flexibility in the facility plan and continued 
tracking of growth to ensure that resources are expended in the most efficient manner.    
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Figure 5-1
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4. EFFLUENT REUSE REQUIREMENTS  
 
4.1. Existing, Future, and Potential Reuse Sites in the STM 
 
The STM effluent reuse system uses diverted surface water and treated effluent to produce 
irrigation water that is distributed to several users located south of the STMWRF.  Surface water 
from Howards (north branch of Whites Creek) and Thomas Creek is sent to the treatment plant 
where it combines with treated effluent.  The reuse water is then pumped to Huffaker Reservoir 
for storage and distributed by the reuse distribution pump facility. 
 
The current annual reuse irrigation demand is 1,724 acre-feet annually (AFA), with an additional 
1,317 AFA proposed for future reuse sites throughout the STM (see Table 5-9).  Figure 5-1 
shows the existing, proposed, and other potential future reuse sites. Table 5-9 summarizes the 
irrigation demands of each reuse site.  The other potential reuse sites were defined in the 
“Reno/Sparks/Washoe County Regional Wastewater Reclamation Facilities Design Phases I & 
II” report prepared by Carollo Engineers. 
 
The South Valley Regional Park is scheduled to begin using reuse water this year.  Manogue 
High School is scheduled to begin receiving reuse water in 2008, with the remainder of the sites 
receiving water in 2010. 
 
Based on current wastewater flow projections and the water balance for the Huffaker Effluent 
Storage Reservoir, the 1,575 AFA surface water rights currently being used to supplement the 
STM reuse demands will no longer be required for irrigation after 2004.   

5-11 



Table 5-9 
STM Existing, Future, and Other Potential Reuse Sites and Demands 

Carollo 
Site No. Reuse Site 

Est. Irrig. 
Acres 

Carollo 
Estimate 
Ac-ft/yr 

Updated 
Estimate 
Ac-ft/yr Comments 

 Existing Reuse Sites     

33 Double Diamond Ranch 150 561 550 Estimate 10 AF of original total will be potable service 

36 ArrowCreek Golf Course 230 861 800 Revised per discussion with WCUD staff 

37 Wolf Run Golf Course 100 374 374 Confirmed as appropriate with WCUD staff 

 Total Existing 480 1,796 1,724  

 Future (Firm) Reuse Sites     

35 South Valley Regional Park 30 112 112 Effluent pipeline constructed to site 

40 Galena High School 15 56 56 Existing site, infrastructure not yet available 

44 Damonte Ranch development (schools, 
parks, etc.) 

125 468 420 Estimate 50 AF of original total will be potable service 

45 Manogue High School 15 56 56 Site under development, infrastructure not available 

46 St. Mary's Hospital 15 56 56 Site under development, infrastructure not available 

47 UNR Satellite Campus 65 243 243 Site under development, infrastructure not available 

New 1 Callamont 100 N/A 374 Tentative map approved June 2001, propose to use effluent 

Total Future  365  991 1,317  

 Subtotal Existing and Firm Sites 845 2,787 3,041  
      
 Other Potential (Soft) Reuse Sites     

32 Bella Vista Ranch 65 245 245 Potential res. development with common space irrigation 

34 Double Diamond, Damonte, White's Creek 
wetlands 

150 561 561 Unable to confirm 

38 Forest Service Site 120 449 0 Site to be sold per Forest Service planning staff 

39 Saddlehorn Open Space 95 356 0 Actual demands far lower, now included in Item New 2 

41 Montreux Golf Course 160 599 355 Actual creek water usage last three years 

42 The Meadows Wetlands 100 364 0 Formerly associated with Galena Meadows, no Tent. Map 

43 Harry Callahan Wetlands 12 468 45 Acreage reduced from 125 to 12 to reflect irrig. area of park 

New 2 Common Area Irrigation for subdivisions N/A N/A 570 See Section 2.2 

New 3 SB Geothermal N/A N/A 1,000 Based on informal inquiry of SB Geothermal 

New 4 St. James’s Resort 200 N/A 748 Two planned 18 hole golf courses 

Total Potential Future 902 3,042 3,524  

Total Reuse Demand 1,747 5,829 6,565  

5-12 



Figure 5-2
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The total existing, future, and potential future reuse demands for the STM is 6,614 AFA.  This 
compares to the approximately 11,000 AFA estimated build-out flows for STMWRF. 
 
4.2. Annual Irrigation Distribution 
 
There are a number of different data sets establishing monthly annual irrigation distributions.  
These are summarized in Table 5-10.  County staff has developed irrigation distributions based 
on design irrigation requirements for ArrowCreek and Wolf Run Golf Courses, 
evapotranspiration data, actual irrigation usage for 1999 and 2000 for the South 
Meadows/Double Diamond area, ArrowCreek common area irrigation, and ArrowCreek Golf 
Course, and 2000 data for ArrowCreek Golf Course alone.  CH2MHill’s “Reno-Stead and 
Lemmon Valley Reuse Facility Plan” provided irrigation distribution data, which was derived 
from evapotranspiration data from the SCS Irrigation Guide. 
 

Table 5-10 
Annual Irrigation Distribution 

 
 Annual Irrigation Distribution, % Monthly 

 
ArrowCreek/
Wolf Run 
Design 

Evapo-
transpira
tion 

1999-2000 
DD/ 
ArrowCreek 

2000 
ArrowCreek 
G.C. 

CH2MHill 
Report 

January 1 0 0.3 0 0.2 
February 1 0 0.2 0 0.3 
March 3 4 1.3 2 0.3 
April 11 9.6 7.4 10.8 3.7 
May 14 14.2 13 18.8 12.5 
June 15 14.4 17 17.5 19.3 
July 19 19.7 16.8 21.6 25.5 
August  18 18.4 16.5 14 21.8 
September 12 13 14.1 11 13.2 
October 3 4.7 9.5 3.9 2.5 
November 2 2 3.2 0.5 0.3 
December 1 0 0.5 0 0.3 

 
It is recommended that the evapotranspiration data provided by the County be used.  This data 
will likely better represent irrigation distribution in the STM.  The 1999-2000 Double 
Diamond/ArrowCreek distribution includes irrigation demands for newer unestablished 
landscape, which does not truly represent a build-out irrigation distribution.  The 2000 
ArrowCreek Golf Course data is more specific to a golf course irrigation pattern. 
 
4.3. Monthly Reuse Requirements for the STM 
  
Table 5-11 presents the monthly reuse requirements for the STM based on a build-out reuse 
demand of 3,041 AFA and an annual irrigation distribution pattern based on evapotranspiration 
as discussed above. 
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Table 5-11 
Monthly Reuse Requirements for the STM 

 

  

Annual 
Irrigation 
Distribution, 
(%) 

Monthly 
Reuse Water 
Demand, (AF) MGD 

January 0 0 0.00 
February 0 0 0.00 
March 4 122 1.28 
April 9.6 292 3.07 
May 14.2 432 4.54 
June 14.4 438 4.60 
July 19.7 599 6.29 
August 18.4 559 5.88 
September 13 395 4.15 
October 4.7 143 1.50 
November 2 61 0.64 

December 0 0 0.00 

Total 100 3,041  

 
5. SUMMARY 
 
The following represents a summary of build-out potable water demands, wastewater flows and 
effluent reuse requirements for the STM: 
 
Potable Demands  18,790 AFA 
Wastewater Flows  11,120 AFA 
Effluent Reuse Demands   6,614 AFA 
 
These build-out values will be used in the overall water balance and evaluation of water supply 
scenarios under Task B. 
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Water Demand and Wastewater Flow Projections 
 
The Washoe County Consensus Forecast provides a population projection for all of Washoe 
County.  The 2000-2020 forecast, adopted in 1999, forecasts a total Washoe County population 
of 448,400 by the year 2020.  The average annual growth rate over this period is projected to be 
1.8%.  The 2020 forecast population for the unincorporated area of the County is 118,800. 
 
The Population Element of the Washoe County Comprehensive Plan further divides this growth 
into Planning Areas, Southeast Truckee Meadows, Southwest Truckee Meadows, Forest, etc.  
Ideally the Planning Area projections would be used to project water and wastewater demands 
for the South Truckee Meadows, but further investigation revealed that this would not be an 
appropriate approach.   
 
The Planning Area boundaries do not coincide with the facility plan service area boundaries.  
One could attempt to calculate the percentage of the relevant Planning Areas that fall within the 
facility plan service area and pro-rate the population by that percentage, but this was 
discouraged by Washoe County Community Development planning staff at the risk of getting too 
far removed from any level of accuracy in projecting population. 
 
The Planning Area projections are estimates that are adjusted to conform to the overall 
projected County growth rate.  Use of these estimates to make an assumption that population 
growth will be evenly distributed over the Planning Area, and using a percentage of the 
population projection to then calculate future equivalent residential units in the facility plan 
service area results in a projection that is not based on real data. 
 
An alternative approach, used for this facility plan, is to look at historical growth trends in water 
and wastewater customers and to project these trends into the future to estimate the 2010 and 
2020 water demand and wastewater flows for the South Truckee Meadows Facility Plan.  
Comparison of the results of this methodology with the Comprehensive Plan population 
projections indicates that the numbers are generally consistent. 
 
Water Service Area 
 
The Facility Plan generally covers the portion of the South Truckee Meadows that is outside of 
the Truckee Meadows Water Authority retail service area boundary.  For planning purposes, the 
water service area is divided into four water demand areas, depicted on Figure A-1 and listed as 
follows: 
 
South Meadows/Double Diamond 
Southeast Truckee Meadows Specific Plan 
Southwest Truckee Meadows Area Plan 
Washoe County Remaining Area 
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These demand areas include both Washoe County and South Truckee Meadows General 
Improvement District water systems.   Following is an analysis of customer growth in each of 
these areas. 
 
South Meadows/Double Diamond: 
 
The first water customers in this area were brought online in 1995.  Between 1995 and 1999, 
the growth in this area was very low, between 20 and 40 units per year.  Then, starting in 2000, 
the area experienced explosive growth.  Based on Washoe County customer counts, 1,190 
residential units and 1,097 multi-family units were connected to the system between January 
2000 and January 2001.  374 Acres of commercial/industrial property have been developed. 
 
There are a total of 4,554 residential units and 796 acres of commercial/industrial property 
approved in this demand area, all of which will be served by municipal water.  At current growth 
rates, the South Meadows/Double Diamond demand area will be built out prior to 2010. 
 
Southeast Truckee Meadows Specific Plan: 
 
There are 7,650 residential units and 383 acres of commercial property approved in the 
Southeast Truckee Meadows Specific Plan area, the first phases of which will be completed 
during 2001/2002.  All future growth will be served by municipal water.  The Damonte Ranch 
development is the most eminent of projects in this area.  The project developer anticipates a 
growth rate of 200-300 residential units, 15-20 acres of commercial/industrial development per 
year.  At this rate, the development will be roughly 70 percent complete by 2020. 
 
Southwest Truckee Meadows Area Plan: 
 
This area is actually a sub-area of the Southwest Truckee Meadows Area Plan called the 
Wedge/Dorostkar/Duxbury/Peigh Specific Plan.  There are 603 residential units and 29 acres of 
commercial property approved in this area; 172 residential units have been completed.  The 
entire area will be served by municipal water.  It is anticipated that this area will be built out by 
2010. 
 
Washoe County Remaining Area: 
 
This area covers the Mount Rose, ArrowCreek, Thomas Creek and STMGID water systems.  
There are also quite a number of individual wells on larger lots.  There is the potential to develop 
a total of 4,637 residential units and 671 acres of commercial property based on the current land 
use plan.  Customer growth in these water systems from 1991 through 2000 has averaged 
12%/year (See Table A-1).  The largest customer base is in the STMGID system, which has 
slowed down over the past three years.  An annual average growth of 355 units/year (9% of 
January 1, 2001 customers) is used to project future growth in this area.  Commercial/industrial 
property is projected at 15 acres/year. 
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A-3 

Tables A-2 and A-3 depict water demand estimates based on low and high demand factors that 
were developed in the South Truckee Meadows Facility Plan Phase I report.   
 
Wastewater Service Area 
 
The wastewater service area is described in Section 3 of the Tech Memo and depicted on 
Figure A-2.  Growth rates for wastewater flow are estimated using the same assumptions as 
were used for water.  Table A-4 depicts the wastewater flow estimates. 
 
 
 
 
   



ECO:LOGIC Engineering 

 
 
SOUTH TRUCKEE MEADOWS FACILITY PLAN - PHASE II 
TECHNICAL MEMORANDUM NO. 6 
 
 
SUBJECT:    Flood Detention Ponds And Effect On Flows  
                       In Thomas Creek 
 
PREPARED BY: Ron Kilmartin, P.E. 
   John Enloe. P.E 
   David Kershaw, P.E. 
 
DATE:  October 31, 2001  
 
 
1. PURPOSE 
 
From the Phase 1 analysis, it was postulated that the potential exists for increased storm water 
runoff from urbanized areas along the alluvial fan, and the influence of that runoff on the stream 
ecosystem could be considerable.  Most of the new subdivisions and developments now being 
approved are required to address the impacts of their development on runoff flow quantity.  The 
benefits realized by incorporating detention ponds into new developments are clear.  The 
detention ponds greatly reduce the rate that storm water is input directly to the stream.  
However, because there is no unified effort made to examine the flow effects on a regional 
basis, it may be possible that the peak flows from successive developments may combine and 
produce detrimental effects. 
 
Using a section of Thomas Creek as a surrogate for development on the alluvial fan in the South 
Truckee Meadows, the purpose of this analysis is to determine if the cumulative effect of land 
development and its associated detention basins has a detrimental impact on overall stream 
channel stability.  The bank full stage typically occurs with the 2- to 5-year flood flows.  For this 
evaluation, 2- to 10-year flood flows were evaluated.  No consideration was given to flood flows 
with a less frequent return period, since the flow contribution from the upper mountain basin 
dominates the total flow regime. 
 
2.   BACKGROUND 
 
Ten years ago the Thomas Creek alluvial fan was essentially undeveloped upstream of 
Steamboat Ditch.  Since then, three major housing projects, a golf course, and two schools have 
been built and now occupy a major part of the Thomas Creek fan.   These projects have caused 
an increase in impervious surfaces on the fan and thus have changed the nature of local runoff 
patterns.  Accompanying this development was the construction of eight floodwater detention 
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ponds, designed to mitigate the increase in peak runoff caused by the increased 
imperviousness. 
 
Several questions have arisen concerning the functionality of the detention ponds in the Thomas 
Creek drainage basin, as follows: 
 
2.1. Are flood detention ponds aiding or abetting flood peaks in Thomas Creek? 
 
Flood detention ponds are often constructed with new developments in order to compensate for 
increased impervious surfaces, which would otherwise result in an increase in peak runoff flow 
rates.  Typically developers are required to assure that the 100-year peak flow rate with 
development will not exceed the pre-development 100-year peak, and the detention pond 
concept is frequently invoked to achieve this goal. 
 
A flood detention pond typically stores the bulk of the flood from its contributing area, and then 
slowly releases the pond volume, usually at a rate equal to or less than the same area would 
have discharged historically.  The contributing area for a detention pond will typically generate 
increased peak flow rates due to the increased imperviousness in the catchment from streets, 
roofs, driveways, shopping centers, etc.   The temporary storage results in a decrease in the 
peak outflow from the area; this reduced flow is spread over a longer period of time on the 
backside of the hydrograph. 
 
With a typical design storm covering the entire basin, the time of concentration for the upper 
basin raises a concern that the release from the detention ponds could result in an increase in 
the creek's peak flow rate, since the pond’s delayed release may now co-mingle with the upper 
basin's peak as it moves through the alluvial fan reach. 

 
2.2. Should flood detention ponds not be used? 
 
If ponds could add to the peak creek flow as discussed above, should they then be omitted?   
For some subdivisions on the Thomas Creek alluvial fan, this consideration was invoked by the 
developer to dispense with construction of detention ponds.  The peak flow from the 
development was thus allowed to enter the stream without regulation, with the objective of 
passing the local peak downstream before the upper basin peak arrived.  

 
2.3. What is happening to the stream considering all developments together?  
 
Developer designs were sometimes made without thorough consideration of effects of other 
developments up or downstream and/or later in time.   It is possible that when all developments 
are considered together there may be cumulative effects, which did not show in the individual 
developers' hydrology investigations. 
 
2.4. What is the effect of basin transfer on basin peaks? 
 
Several developments have occurred where the original drainage boundary line with adjacent 
basins has been moved as part of the construction, resulting in drainage and floodwaters 
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entering the Thomas Creek basin that previously did not, and visa-versa.  How have these basin 
transfers affected Thomas Creek peak flows?   
 
2.5. Are the post-development high-frequency flows greater than pre-development? 
 
Most developer hydrology studies considered only the 100- and 10-year flows.  The higher 
frequency (lower return period) flood flows may have a greater effect on overall channel stability 
for Thomas Creek.    Typically bank full stage occurs with the 2- to 5-year flood, and flows above 
this range spread into the overbank area.  Are the more frequent flood flows greater in 
magnitude than before, and what are the potential consequences to the stream channel if they 
are? 
 
3.   GENERAL APPROACH 
 
These questions involve complex issues in both hydrology and hydraulics; definitive answers to 
every question would require additional base-line data and long-term flow investigations.   
However, general tendencies and preliminary conclusions can be obtained based on the use of 
existing data, maps, and reports.    The following sections summarize the overall approach used 
to develop hydrology and hydraulic data for the study. 
 
Most of the hydrology studies used the NRCS (SCS) TR-55 model or in some cases the 
USCOE HEC1 model.   The present effort was built on this base. 
 
For the upper basin, (i.e., west of Timberline Drive) a study previously completed for FEMA by 
Nimbus Engineers (1990) was used.  That study was the basis for determination of the present 
effective Flood Insurance Rate Map (FIRM).  There has been no development in the upper 
basin since that time.  The upper basin is part of the Toiyabe National Forest and is expected to 
remain substantially free of development effects or major timber harvest in the future.  Therefore 
this study was used as a basis for the present investigation. 
 
The basic data obtained from the available studies included estimates of Natural Resource 
Conservation Service (NRCS) runoff curve numbers, drainage areas, slope, length of flow 
paths, and time of concentration, or basin lag.    
 
3.1. Precipitation Models 
 
A uniform assumption was applied with respect to the precipitation model covering the alluvial 
fan area.  The NRCS Type II rainfall distribution was used throughout the alluvial fan part of the 
basin.    While various permutations with snow are real possibilities for the upper basin, the 
present study was limited strictly to precipitation events on unfrozen ground.  This also 
corresponds to the storm cases used in previous studies. 
 
For the upper basin, the balanced-storm design included in the HEC1 model was used, 
following the original Nimbus study (1990).   At the time of most of the developer hydrology 
studies (early and mid 1990s), the NOAA 1973 Atlas was used as the basis for estimating the 
applicable 10- and 100-year precipitation values.    
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The 1997 draft report of the NWS Southwest Semi-arid Precipitation Frequency Study (SSPFS) 
has since been adopted by Washoe County as a standard in the draft Hydrology Criteria and 
Drainage Manual (HCDM, 1996).    A hydrology update study for Southwest Vista Unit 2, by 
Nimbus Engineers (1998), was conducted with precipitation values from that report.   The 
County furnished Arcview maps of the 2-year and 100-year 24-hour isohyets determined from 
the SSPFS study and these were used for estimating precipitation values on the alluvial fan 
area, based on formulas provided in the HCDM. 
 
Nimbus Engineers re-ran the upper basin model for the present investigation using 2-, 5-, and 
10-year frequency precipitation data taken from the 1973 NOAA Atlas.  The latter values were 
used after first evaluating the SSPFS values in the upper basin.  It was observed that the 
SSPFS values resulted in a 10-year storm flood peak at Timberline Drive in excess of the 
previously estimated 100-year storm flood peak.  A preliminary review of the SSPFS 
precipitation values in the upper basin and comparison with the limited available high-altitude 
intensity data led to the conclusion that the SSPFS values in the upper basin cannot be justified.    
Hence the NOAA Atlas values were used for the upper basin. 
 
The SSPFS intensities are also significantly larger on the alluvial fan area than the NOAA 1973 
Atlas values.   However, there are more intensity data stations at the lower elevations of the 
valley, which likely lend better support to these values than those for the upper basin.  The 
SSPFS values were therefore used on the alluvial fan part of the basin. 
 
The SSPFS isohyets were used to develop a graduated increase in precipitation from 
Steamboat Ditch near the valley floor, up to the apex of Thomas Creek at Timberline Drive.  
These are at respectively El 4,800 +/- and 6,000 +/-, a difference of 1,200 feet over a channel 
distance of about 4 miles.  The following table shows the variation in 24-hour precipitation 
derived from the SSPFS isohyets for various physical locations proceeding up the alluvial fan: 
 

Table 6-1 
Storm Precipitation on Thomas Creek Alluvial Fan 

24-Hour Precipitation - Inches 
SSPFS (1997) 

 
Location 

2 YEAR 5 YEAR 10 YEAR 
SW Vista 1.4 1.79 2.1 
ArrowCreek  
Pkwy 

 
1.5 

 
1.92 

 
2.25 

Saddlehorn 1.6 2.05 2.40 
Upper ArrowCreek 1.7 2.18 2.55 
Timberline Drive 1.85 2.37 2.78 

 
 
The above values were adjusted downward for a total basin storm area of 11.54 square miles 
based on the depth-area reduction curve of the NOAA 1973 Atlas, as given in the Washoe 
County HCDM.  The reduction factor is 0.98.    
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A caveat to the standard design storm model is that it is an expedient design concept that 
probably has only a passing resemblance to real storms in the basin.  Unfortunately there are no 
storm data available for accurate mapping of historic storm events, even for these relatively high 
frequency storms.  The 24-hour basin-wide storm model's manifestation in terms of stream 
hydrographs is equally idealized.  It is useful primarily as a regulatory construct.   In the case of 
Thomas Creek and similarly situated neighboring creeks, a variation in storm centering could 
have significantly different effects compared to the standard design storm.   
 
3.2. Drainage Areas 
 
+ 6-1 shows the pre-project drainage area map for the alluvial fan.  The upper basin is not 
shown (see the 1990 Nimbus report for mapping of the upper part of the basin. 
 
Soil moisture was represented by NRCS curve numbers, which in turn were based on NRCS 
hydrologic soil classes for average antecedent moisture conditions (AMC), and on land use.  
Land use in the alluvial fan area was considered as sagebrush with a grass understory for 
undeveloped conditions.   For developed conditions the curve number was adjusted for urban 
development as determined in the developers' hydrologic reports.  Hydrologic soil class was 
determined from the NRCS Soil Survey of Washoe County, Nevada, South Part (compiled 
1978) for the pre-development case.  Figure 6-5 shows the pre-project sub-basins on the alluvial 
fan and the mapping of hydrologic soil classes.  For the developed areas, the determination of 
soil class as given in the developer reports was used. 
 
Post Development drainage areas are shown on Figure 6-3, along with single-line street 
mapping.  Figure 6-4 shows the Post-Development riparian area, which is outside the areas 
directly handled by the various project facilities.   The riparian area runoff was determined with 
five TR-55 models for reaches A through E. 
 
A total of 28 area hydrograph inputs were included in the Storm Water Management Model 
(SWMM) model for developed conditions and 11 for undeveloped conditions (both numbers 
include the upper basin as one inflow).   These areas are listed in the following table (area code 
numbers correspond to the designations used by the developers for the developed case). 
 
It is noted that the pre-development inflow stream confluences with Thomas Creek differ 
somewhat from the post-development channel locations, some of which are new inflows as a 
result of development.  Table 6-2 shows a listing of alluvial fan drainage areas under pre-
development and for post-development conditions.  It is observed that the total drainage area on 
the alluvial fan that drains to Thomas Creek has increased by 41 percent relative to the original 
fan contributing area, or by 8.7 percent considering the basin as a whole.   

 6 - 5



Figure 6-1  
 

 6 - 6



Figure 6-2  
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Figure 6-3  
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Figure 6-4  
 



 

TABLE 6-2 
DRAINAGE AREAS CONTRIBUTING TO THOMAS CREEK 

PRE-DEVELOPMENT ALLUVIAL FAN DRAINAGE AREAS 

AREA NO DRAINAGE AREA ACRES 

P1 268 
P2 146 
P3 62 

P4 196 

P5 223 

P6 122 

P7 128 

P8 16 

P9 106 

 

P10 7 

 

 TOTAL             1274  

POST-DEVELOPMENT ALLUVIAL FAN DRAINAGE AREAS 

1 SOUTHWEST VISTA #1  120.0 15 ARROWCREEK T5 12.5 

2 SOUTHWEST VISTA #2  128.0 16 ARROWCREEK T6 32.9 

3 RIPARIAN ZONE REACH A 244.0 17 ARROWCREEKT7 32.0 

4 RIPARIAN ZONE REACH B 331.0 18 ARROWCREEK 0.6*T8 25.6 

5 RIPARIAN ZONE REACH C 88.2 19 ARROWCREEK 0.4*T8 17.0 

6 RIPARIAN ZONE REACH D 30.1 20 ARROWCREEK T9 15.2 

7 RIPARIAN ZONE REACH E  13.8 21 ARROWCREEK T10 24.6 

8 SADDLEHORN AREA A  162.5 22 ARROWCREEK T14 30.6 

9 SADDLEHORN AREA B  24.3 23 ARROWCREEK T13+.25*T11 24.8 

10 SADDLEHORN AREA C&D  8.0 24 ARROWCREEK T20 159.0 

11 ARROWCREEK T1  32.9 25 WELCOME WAY 76.8 

12 ARROWCREEK T2  28.1 26 TED HUNSBERGER SCHOOL 33.9 

13 ARROWCREEK T3  25.9 27 SAGE RIDGE SCHOOL 43.6 
14 ARROWCREEK T4  26.3     
      TOTAL (AC) 1791.5 
    
 INCREASE IN DRAINAGE AREA (AC) 517.5 

 
PERCENTAGE INCREASE RELATIVE TO  
ORIGINAL FAN AREA 

 
41 

 

 

 

TOTAL DRAINAGE AREA 
 
PRE-DEVELOPMENT  (AC) 
POST-DEVELOPMENT  (AC) 

 
5946.0 
6463.5 

 
PERCENTAGE INCREASE RELATIVE 
TO TOTAL DRAINAGE AREA 

 
8.7 
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3.3. Runoff Models 
 
Most of the developer runoff models were based on the NRCS program TR-55.  In the case of 
Southwest Vistas Units1 and 2, the HEC1 model was used for runoff computations.  These files 
were used to the maximum extent feasible in combination with EXTRAN’s channel routing.  TR-
55 results were computed at sub-basin outlets, where they were picked up by EXTRAN 
channels.  In the case of the more detailed drainage network modeling of the two HEC1 studies, 
the modeling of the interior systems was accepted (with minor modification) and used for the 2- 
to 10-year storm calculations.  EXTRAN integrated the HEC1 results as inflow hydrographs to 
the two Southwest Vista Detention Ponds. 
 
4.   THE STORM WATER MANAGEMENT MODEL (EXTRAN MODULE) 
 
The EXTRAN module of United States Environmental Protection Agency (EPA) SWMM was 
used for modeling Thomas Creek flows between Timberline Drive and Steamboat Ditch, and for 
natural tributaries and constructed outfalls to Thomas Creek.  The SWMM model also includes a 
RUNOFF module option, however it was decided to use the HEC1 and TR55 studies by the 
developers as base line references. 
 
The EXTRAN module is a hydrodynamic model, based on the unsteady state equations of 
continuity and conservation of momentum, and will function for any network combination of open 
channel and closed conduits.  Streamflow routing is accomplished with volumetric balances in 
small time steps (5 second intervals in these studies), eliminating the need for hydrologic routing 
techniques.  A distinction with steady flow models is that EXTRAN maintains a continuity 
balance considering reach inflow, outflow and storage at every time step.   EXTRAN is a full 
network program in that it can model flows in any link depending on nodal head imbalances.  
Open channels are modeled as HEC2-type natural sections or a variety of standard geometric 
channel shapes.  Detention ponds are modeled as storage nodes, based on area-depth curves.   
 
4.1. Streamflow Resistance 
 
Based on observation at several access points and available aerial photographs, it is believed 
that high vegetation density is maintained throughout the study reach.  Form resistance is likely 
to be locally important, however there is not sufficient information to specifically evaluate local 
form resistance.   
 
The streamflow literature was consulted for reference reaches with high vegetation densities.   
Manning's n values of 0.15 and 0.10 were selected for main channel and overbank, 
respectively, considering both effects of vegetative and probable form resistance.   EXTRAN 
does not allow variation of resistance factors with depth.  The selected Manning's n needs to be 
representative for the range of hydrograph depths expected during the run. 
 
Man-made structures typically provide form resistance.  Developers, as part of their 
development plans, have built several bridges over Thomas Creek.  No attempt was made to 
model bridge constriction or deck geometry in this study.  In all cases the bridges were designed 
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to accommodate the 100-year storm flow.  They are believed to be wide enough so that little or 
no interference will occur with the flows from the 10-year storm and under. 
 
The Steamboat Ditch flume crossing is located at the end of the present study's investigation 
reach.  This opening is relatively smaller than the newly constructed bridge openings and has 
the potential to constrain the smaller flows.  The overhead flume structure itself may force orifice 
flow constriction conditions that could cause a backwater effect locally in Thomas Creek.  The 
horizontal flow constriction of the flume abutments was modeled based on survey data but not 
the overhead flume structure.   For the purposes of this study this potential backwater effect of 
any orifice action is expected to be negligible. 
 
4.2. Stream Cross Sections 
 
Six representative locations along Thomas Creek were selected for developing channel cross 
sections.  At each of these six locations, stretching for approximately 200 to 300 feet along the 
channel, the collected data were used to create digital terrain models (DTM) with the BOSS 
International River Modeling System (RMS).   RMS allows taking of cross sections from the 
DTM and processing the data directly into the standard HEC2 format.  The HEC2 data were 
then exported to the EXTRAN input data set.  Similar sets of data were obtained from Tyler 
Allred and Chad Gourley for the reaches identified in their report as the Upstream and Middle 
Reaches.  These data were similarly processed to HEC2 sections via the RMS model. 
 
A total of 95 sections were taken from the DTMs.  These sections were typically of the order of 
15 to 25 feet apart and gave a good sampling of local stream cross geometry.  However, this 
coverage was for the relatively short DTM reaches.   Between these reaches, typically a 
thousand feet or more, a trapezoidal section was selected with geometric properties that 
appeared to represent an average of the sections from the nearest DTM reaches.  The 
trapezoidal sections were then assigned individual reach lengths in the range of 200 to 300 feet 
between the DTM reaches.  The end elevations of the trapezoidal section reaches were taken 
from a 5-foot topographic file of the ArrowCreek development, supplemented by construction 
drawings, which contained more detailed contours for Southwest Vista and Saddlehorn.   
 
A total of 160 reaches were thus defined for the Thomas Creek channel.  These reaches are 
individually numbered and lie between nodes or junctions defined in the SWMM model.  The 
node characteristics include the invert and ground elevation, which is defined in EXTRAN as an 
overflow level.  Ground elevations were estimated from the cross-sections and were set high 
enough to avoid the overflow condition.   
 
4.3. Subdivision Channel Networks 
 
Channel networks were established for the SWMM based on construction drawings for both 
Saddlehorn and ArrowCreek developments. The pond inflows as computed by HEC1 at the two 
Southwest Vista ponds were modeled in SWMM, together with the pond and outlet facilities.   
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4.4. Detention Ponds 
 
A total of eight detention ponds were modeled in SWMM.  Area-elevation data were taken off 
the developer hydrology reports.  Low level and weir spillways were modeled based on the 
available information.  Pond data were taken from the hydrology reports of the developers; 
however, in the case of the ArrowCreek ponds, the 2-foot as-built contours recently provided 
indicate considerably smaller active pond volumes and different elevations for inverts and 
crests.  The contour map data were substituted for these ponds. 
 
Table 6-3 indicates pond general characteristics as modeled: 
 

TABLE 6-3 
THOMAS CREEK ALLUVIAL FAN DEVELOPMENT 

FLOOD DETENTION POND PROPERTIES 
 

POND 
NO. 

DEVELOPMENT 
OR POND ID 

NODE 
NO. 

MAX EL. INV. EL. 
MAX. 
DEPTH 
FT 

VOLUME 
AF 

1 SADDLEHORN 48210 5339.0 5333.0 6 5.41 
2 ARROWCREEK T5A 48500 5294.0 5286.0 8 1.55 
3 ARROWCREEK T5B 48700 5286.0 5282.0 4 0.98 
4 ARROWCREEK T4 48900 5031.5 5024.0 7.5 2.50 
5 HUNSBERGER SCH. 3090 5173.0 5164.5 8.5 1.47 
6 SAGE RIDGE SCH. 3000 5030.0 5025.0 5 2.66 
7 SOUTHWEST VISTA #1 49200 4795.0 4784.5 10.5 2.90 
8 SOUTHWEST VISTA #2 49500 4810.0 4792.0 18 12.05 
 
 
5.   SIMULATION SERIES AND RESULTS 
 
The SWMM model was used to investigate various combinations of conditions for the 2-, 5-, and 
10-year return period storms. 
 
The pre-development case is the base case against which various development cases are 
compared.  These flows are based on the areas shown in Figure 6-1 and listed in Table 6-2. 
 
The post-development cases are based on the full development of Saddlehorn, ArrowCreek, 
and the Southwest Vistas subdivisions, as well as the Sage Ridge School and the Ted 
Hunsberger Elementary School.  It also includes parts of the Thomas Creek Estates that drain 
to Thomas Creek via Welcome Way or via the Southwest Vistas collection system. 
 
A constant base flow in Thomas Creek of 2 cfs was assumed for all runs. 
 
EXTRAN allows comparison of behavior of the system at numerous points.  To summarize 
representative conditions along the creek, three locations on Thomas Creek were selected for 
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tabulation and discussion.  The full set of data input and output for all runs will be placed on a 
CD-ROM for the County's permanent files. 
 

1. Saddlehorn Development Outfall (Reach 52100) 
 

2. ArrowCreek Emergency Access Bridge (Reach 55010) 
 

3.  Steamboat Ditch (Reach 56130) 
 
These three reaches are each downstream of one or more major inflows from the various 
projects including detention pond outflows, as well as local riparian inflows.   
 
5.1. Peak Flows – Pre-Development and Post-Development 
 
Table 6-4 shows the peak flows for the 2-, 5-, and 10-year storms at the tabulated stations for 
both pre-development and post-development conditions.   It also shows the ratio of the post-
development peak flow to the pre-development peak flow.  This ratio is generally about 1.3, 
rising to 1.6 and 1.7 for the downstream sites at the 2-year return period.    
 
 

                                       Table 6 - 4 
PRE AND POST DEVELOPMENT PEAK FLOWS 

REACH 
NUMBER 

U/S 
NODE 

THOMAS CREEK  
GEN. LOCATION 

PRE DEV 
PEAK 
CFS 

POST 
DEV 
PEAK 
CFS 

RATIO 
POST/ 
PRE 

     

  2 YEAR CASE   

     

52100 430901 SADDLEHORN O/F 105 137 1.3 

55010 460101 AC EA BRIDGE 102 166 1.6 
56130 471401 SB DITCH D/S 96 163 1.7 
      
  5 YEAR CASE   
     

52100 430901 SADDLEHORN O/F 496 544 1.1 

55010 460101 AC EA BRIDGE 501 665 1.3 

56130 471401 SB DITCH D/S 495 665 1.3 
      
  10-YEAR CASE   
      
52100 430901 SADDLEHORN O/F 665 774 1.2 
55010 460101 AC EA BRIDGE 684 883 1.3 
56130 471401 SB DITCH D/S 649 873 1.3 

 

 6 - 14



 
 
Table 6-5 shows the 24-hour hydrograph volume for both pre- and post-development conditions.  
It also shows a column for the increase in 24-hour volume, and the ratio of post- to pre- 
development.  The volume ratio also tends to trend higher for the lowest return period.  It is 
noted that the hydrographs all have substantial flow rates at hour 24; indicating considerable 
volume remains to flow through the system.  However, the pre- and post-development 
hydrographs tend to converge by hour 24, so that there is probably little difference in the 
hydrographs after hour 24. 
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Table 6 - 5 
PRE- AND POST-DEVELOPMENT 24-hr VOLUMES 

PRE DEV POST  

24-HR 24-HR INCREASE 

VOLUME VOLUME  
REACH 
NUMBER 

U/S NODE 
NUMBER 

THOMAS CREEK  
GEN. LOCATION 

AC FT AC FT AC FT 

 
RATIO 
POST/ 
PRE 

       

  2 YEAR STORM CASE   

       

52100 430901 SADDLEHORN O/F 53 57.3 4.3 1.08 

55010 460101 AC EA BRIDGE 54.6 69.7 15.1 1.28 

56130 471401 SB DITCH D/S 52.7 70 17.3 1.33 
       

  5 YEAR CASE    

       

52100 430901 SADDLEHORN O/F 177 184 7.0 1.04 

55010 460101 AC EA BRIDGE 177 207 30.0 1.17 

56130 471401 SB DITCH D/S 174 207 33.0 1.19 
       

  10-YEAR CASE    
       

52100 430901 SADDLEHORN O/F 201 204 3.0 1.01 

55010 460101 AC EA BRIDGE 208 242 34.0 1.16 

56130 471401 SB DITCH D/S 208 244 36.0 1.17 

 
 
Figures 6-5 through 6-12 show hydrographs for pre-development and post-development 
conditions.  There are 3 sets of hydrograph figures for each site, arranged in order by return 
period.   Following are some observations on these figures: 
 
The double peak indicated in the 2-year figures represents the local peak followed by the upper-
basin peak.  In these cases the peaks are not superimposed, but the upper-basin hydrograph is 
augmented by the backside of the local hydrograph.  For the 5- and 10-year return periods the 
local peak under pre-development conditions is relatively much lower than the upper-basin 
peak, and the post development hydrograph is single peak, completely absorbing the local 
inflows. 
 
The backside of the hydrographs show that, in most cases, significantly higher post-
development flow rates continue out to about storm hour 20:30 +/-.  The flow duration curve 
would thus be increased for the total storm.   This would contribute to a general increase in the 
annual flow duration curve.   
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It is not statistically realistic to quantitatively argue from a design storm duration change to an 
annual duration curve change, but it can be qualitatively implied that the annual flow duration 
curve would also increase.  This implies that the channel would be subject to a somewhat higher 
flow-duration regime than in the past, resulting in greater channel erosion hazard. 

 
5.2. Alluvial Fan Peak Inflows 

 
A more direct measure of impact to the development flows themselves can be achieved from a 
consideration of the alluvial fan flows only for pre-development and post-development 
scenarios.  To perform these studies, the inflow from the upper basin at Timberline Drive was 
removed from the EXTRAN input data set.    This left only the inflows from the alluvial fan area.  
These results are shown for the peak flows in Table 6-6: 
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Figure 6-5    2-year Storm Hydrograph - Thomas Creek at ArrowCreek 
Emergency Access Bridge 
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Figure 6- 6    2-year Storm Hydrographs - Thomas Creek at 
Steamboat Ditch 
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Figure 6-7    5-year Storm Hydrographs - Thomas Creek at Saddlehorn 
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Figure 6-8    5-year Storm Hydrographs - Thomas Creek at 
ArrowCreek Emergency Access Bridge 
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Figure 6-9    5-year Storm Hydrographs - Thomas Creek at Steamboat Ditch 
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Figure 6-10    10-year Storm Hydrographs - Thomas Creek at Saddlehorn 
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Figure 6-11    10-year Hydrographs - Thomas Creek at ArrowCreek  
Emergency Access Bridge 
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Figure 6-12    10-year Hydrographs - Thomas Creek at Steamboat Ditch 
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Table 6 - 6 
COMPARISON OF PEAK FLOWS FOR ALLUVIAL FAN INFLOWS ONLY 

RATIO 
POST/ 
PRE 

THOMAS 
CREEK 
REACH 
NUMBER 

THOMAS 
CREEK 
U/S 
NODE 
NUMBER 

THOMAS CREEK 
GEN. LOCATION 

PRE DEV 
PEAK 
 
 
CFS 

POST 
DEV 
PEAK 
 
CFS 

 
- 

     
  2 YEAR STORM CASE   
       
52100 430901 SADDLEHORN O/F 41 101 2.5 
55010 460101 AC EA BRIDGE 49 170 3.5 
56130 471401 SB DITCH D/S 46 158 3.4 
      
  5 YEAR CASE   
      
52100 430901 SADDLEHORN O/F 125 177 1.4 
55010 460101 AC EA BRIDGE 139 321 2.3 
56130 471401 SB DITCH D/S 121 313 2.6 
      
  10 YEAR CASE   
      
52100 430901 SADDLEHORN O/F 223 250 1.1 
55010 460101 AC EA BRIDGE 263 438 1.7 
56130 471401 SB DITCH D/S 236 434 1.8 

 
 
The same general trend as observed in Table 6-4 is greatly accentuated in this table, wherein 
only local fan inflows are considered.  The two-year case in particular stands out, with increases 
of 150% downstream of Saddlehorn, and on the order of 250% in the two downstream tabulated 
stations.  These increases are believed to be partly due to unregulated discharges from the 
developments, and partly due to the increase in drainage area diverted to the Thomas Creek 
Basin. 
 
A possible additional cause of the increases in peak flows may be ineffective regulation by the 
existing ponds under low flow conditions, for which they were generally not designed.  However, 
the pond outlet facility design data available for this study was limited, and more detailed 
modeling of low flow outlets might show increased effectiveness in peak reduction. 
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5.3. Post-Development Without Ponds 
 
To compare the overall effectiveness of the pond system on peak flows in Thomas Creek, the 
developed network model was modified to eliminate storage volume at the storage nodes.  This 
in effect removed the detention ponds.  Results of these studies are presented in Table 6-7.  
This table shows the absolute peak and the 10-minute printout peak for conditions with and 
without detention ponds.  The table shows that the changes in Thomas Creek flows and 
volumes are so small as to be realistically negligible.   
 
The maximum difference of 7 cfs for the 10-year storm downstream of the ArrowCreek 
Emergency Access Bridge was only 0.8% of the flow in the stream.  While there were a few 
locations where the ponds had a nominal effect on flow volume passing the reach, the effect 
was generally negligible.  This parameter, however, is likely to be less affected by the pond 
system than the peak flow rate. 



TABLE 6-7 
COMPARISON OF DEVELOPED CONDITION WITHOUT PONDS 

    PEAK FLOW IN STREAM DIFFERENCE 
THOMAS CREEK 24 HOUR FLOW 
VOLUME 

  

  
24 HOUR VOL. 

VOLUME 
INCREASE 

  

  

ABS PK 
WITH 
PONDS 

10 MIN 
WITH 
PONDS 

ABS PK 
WITHOUT 
PONDS 

10 MIN 
WITHOUT 
PONDS 

ABS. 
WITH- 
W/O 

10 MIN 
WITH- 
W/O W/ 

PONDS 
W/O 
PONDS 

 W/O PONDS 

GENERAL 
LOCATION 

  

REACH
NO. 

CFS CFS CFS CFS CFS CFS AC FT AC FT AC FT 

            

                                                                                     2 YEAR STORM    

            

SADDLEHORN  52100 137 137 137 136 0 1 57.3 57.3 0.0 

AC EMERG. AC BRG 55010 170 166 168 164 2 2 69.7 70.7 1.0 

STEAMBOAT DITCH 56130 164 163 162 161 2 2 70.0 70.5 0.5 

             

                                                            5 YEAR STORM                   

            

SADDLEHORN  52100 544 545 544 544 0 1 184.0 184.0 0.0 

AC EMERG. AC BRG 55010 667 665 663 661 4 4 207.0 208.0 1.0 

STEAMBOAT DITCH 56130 666 665 668 667 -2 -2 207.0 207.0 0.0 

             

                                                              10 YEAR STORM     

            

SADDLEHORN  52100 738 727 735 725 3 2 208.0 208.0 0.0 

AC EMERG. AC BRG  * 55020 903 887 896 880 7 7 242.0 242.0 0.0 

STEAMBOAT DITCH 56130 903 873 902 872 1 1 244.0 244.0 0.0 

 * REACH 55020 SUBSTITUTED FOR 55010 BECAUSE OF TRANSIENT     

 ABSOLUTE PEAK (NEXT REACH DOWNSTREAM)    

 FLOW IN THESE TWO REACHES WITHIN 1-2 CFS ALL RUNS     
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6.   CONCLUSIONS 
 
Reviewing the questions asked initially, what can be concluded? 
 
6.1. Are flood detention ponds aiding or abetting flood peaks in Thomas Creek? 
 
The integrated studies of the inflows to Thomas Creek including regulated and unregulated 
inflows indicate that increases in peak flow rates are occurring in the 2- to 10-year flow range.   
In general, the ponds as a group are not effective in reducing peak flows in Thomas Creek in the 
low flow range.  They may, however, be effective in the reaches of channels immediately 
downstream of the detention ponds.  While the high return period storms were not considered in 
this study, it is probable that they function more efficiently for such storms. 

 
6.2. Should flood detention ponds not be used? 
 
The post-development peaks in Thomas Creek are higher than pre-development in the 2-year to 
10-year range.  Evidently the existing ponds are not doing enough to restrain peak flows of 
Thomas Creek to historic unregulated values.  This would appear to argue for additional 
regulation, particularly of project runoff that is currently unregulated. 
 
6.3. What is happening to the stream considering all developments together? 

 
The 2-, 5-, and 10-year flows in Thomas Creek are higher than pre-development and the ponds 
do not appear to be significantly influencing flows or volumes in this range.   
 
6.4. What is the effect of basin transfer on basin peaks? 
 
The increase in drainage area diverted to Thomas Creek with development is approximately 518 
acres.  This is an increase of 41 percent for that part of the stream contribution between 
Timberline Drive and the Steamboat Ditch.  It is apparent that this increase in contributing area 
is a significant factor in the cause of the increase in peak runoff.   The increased area not only 
brings an increased areal contribution, it also brings increased run off from impervious surfaces 
due to development. 
 
6.5. Are the post-development high-frequency flows greater than pre-development? 

 
Yes, post-development peak flows range from 10 to 70 percent higher than pre-development 
flows at the same point in the stream (Table 6-4).   

 
Chad Gourley and Tyler Allred evaluated the results of these storm runoff simulations, and their 
comments follow: 
 
The results suggest that the frequently occurring storm events (2- to 10-year) would produce 
substantially more stream flow following development of the South Truckee Meadows area.  
Runoff from the 2-year storms may increase up to 3.5 times the pre-development condition, and 
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runoff from the 10-year storm may increase up to 1.8 times the pre-development condition.  
These results are of concern. 
 
The instream flow recommendations developed for the South Truckee Meadows have centered 
on the need to retain as much of the naturally occurring hydrology as possible.  The scientific 
literature has demonstrated that streams typically size their channel to pass the frequently 
occurring runoff events that occur in a given basin, often between the 1.5-year and 10-year peak 
discharge.  If the frequent events are changed substantially, it is reasonable to expect that the 
stream channel would be reworked to accommodate the new larger discharges.  The existing 
channel could respond in several ways, but the most likely responses would be; (1) channel 
widening with rapid bank erosion in some areas and excessive deposition in others, or (2) 
channel downcutting and abandonment of the existing floodplain, with an associated lowering of 
the local water table immediately adjacent to the creek.  Researchers have documented these 
responses in many locations. 

 
Channel widening by bank erosion often leads to an excessively wide, shallow channel, with 
little structure and almost no diversity of aquatic habitats.  Diversion of water from such a 
channel can make a bad condition even worse, by diminishing flows to a point where almost no 
habitat is available.  When widening occurs, water temperature often increases and oxygen 
levels often decrease.  These changes in the aquatic environment can cause existing species to 
die off because they are unable to survive the new channel conditions. 
 
Channel downcutting frequently occurs when discharge increases substantially in a steep basin.  
The results can be catastrophic to stream ecosystems, particularly when the downcutting lowers 
the local water table enough to kill existing streamside vegetation.  Flora found along streams 
typically requires a water table that is quite near the surface.  When the groundwater level is 
lowered, many plants cannot extend their roots deep enough to reach the new water table, and 
these plants simply die and are replaced by other species that can tolerate the drier conditions.  
The character of a stream and its associated riparian area can be entirely changed by 
downcutting. 

 
The Gourley-Allred Tech Memos for both Phase I and Phase II studies described the disconnect 
between measured flow data at the Timberline Drive gage and various return period flow 
estimates based on regional USGS studies and comparisons with Galena Creek.  The nature of 
this disconnect is that the regional studies indicate a potential for much higher flows than the 
site data.  There is a similar disconnect between the historical flow records measured at 
Timberline Drive and the result of this compilation of event-type studies. 
 
7.   RECOMMENDATIONS 
 
Improved detention/retention capability should be evaluated and designed into all development 
that occurs in the South Truckee Meadows area. The detention ponds should be designed in 
such a way as to prevent increases to the frequently occurring streamflow events, particularly 
those events in the 1.5- to 10-year recurrence interval range. 
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There are several currently unregulated streams from various development projects.  It is 
recommended that these streams be evaluated in a system context to determine if regulation by 
new detention ponds would be beneficial. 
  
These studies indicate that the ponds are not performing adequately for the 2- to 10-year flows 
when considered on a total system basis.  The question then arises concerning performance 
under maximum design conditions, i.e., the 100-year flow.   It is therefore recommended to 
investigate the 100-year flow on the same preliminary basis as the current study to determine 
adequacy of regulation when the entire system is considered. 
 
The present investigation is based on design storm events similar to the hydrologic studies.  No 
attempt has been made to calibrate these studies to the basin. It could be useful to conduct a 
long-term simulation (e.g., 50 years) based on a calibrated rainfall-runoff model, such as SWMM 
RUNOFF or HSPF, with hydrograph outputs supplied to the current SWMM EXTRAN module.  
This would require the development of a long-term precipitation model for the basin. 

 
The advantage of such an investigation would be that the output flow series would enable 
development of long-term flow duration curves, which may be of value for estimating effects of 
higher flows on channel stability and erosion throughout the alluvial fan reach.  Such curves, 
and the accompanying hydraulic model, could also be of value in deriving suitable storm 
drainage management programs to comply with increasingly stringent EPA water quality 
requirements. 

 
It is believed that a reliable rainfall-runoff model would yield substantially better (i.e. more 
appropriate) flow data for use in design improvements for the current detention system or for 
design of new detention ponds.    
 
8. NOTE ON DRAINAGE SYSTEM CAPACITIES AS MODELED 
 
The EXTRAN model was developed in a step-wise fashion with the 10-year set of flows, testing 
each new set of elements in nineteen sequential test runs.  It was found that in some cases, the 
channel capacity and/or pipe capacity as given on the construction drawings was not adequate 
to contain the 10-year flow.  In such cases the capacity was set large enough in the EXTRAN 
model to ensure passage to peak flow without overtopping.  These instances are documented in 
the input data sets for the test runs and may be of interest in determining future system 
improvements. 
 
Steamboat Ditch was considered the downstream limit of this study, however the study did not 
include an investigation into the complex hydrology and hydraulics of Steamboat Ditch itself.  
There is a 4-foot wide stoplog slot on the downstream side of the flume.  This would discharge 
most of the ditch flow into the creek if the slots were fully open. 
 
In addition to irrigation water diversion from the Truckee River, the ditch also accepts overland 
flow from the foothills that it passes through.  The ditch slopes to the south for delivery of 
irrigation waters ultimately to the Steamboat area.  Under flood conditions with full irrigation flow, 
floodwaters would decrease freeboard and could locally overtop the ditch, particularly if the 
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flume stoplogs are closed.  If the stoplogs are not closed, the ditch discharges into Thomas 
Creek.  Presumably there are similar stoplogs at other flume crossings. 
 
The Southwest Vistas detention ponds accept a considerable portion of the overland flow that 
previously went direct to the ditch.  These waters now reach Thomas Creek on a different time 
schedule as compared to the pre-project schedule in a typical event-type storm. 
 
These considerations may imply changes in the peak flow and flow-duration curve for the reach 
downstream of Steamboat Ditch, with potentially increased erosion hazard and flood damage.  It 
may be desirable to review this effect on local flow conditions in any future studies of this reach. 
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SOUTH TRUCKEE MEADOWS FACILITY PLAN -, PHASE II 
TECHNICAL MEMORANDUM NO. 7 
 
  
SUBJECT:  Preliminary Water Supply Scenario Evaluation 
 
PREPARED BY: John Enloe, P.E. 

David Kershaw, P.E. 
Dave Hunt, P.E. 
Roderick Hall, P.E. 

   Lisa Haldane, P.E. 
   Dale Bugenig 
   Fred Fahlen, P.E. 

Susan Oldham 
   Mike Buschelman 
 
DATE:  February 17XX, 2002 
 
 
1. PURPOSE: 
 
Twelve preliminary water supply scenarios have been developed and evaluated, with ongoing 
review by Washoe County Department of Water Resources staff and the South Truckee 
Meadows Steering Committee.  This Technical Memorandum summarizes the approach used to 
evaluate preliminary water supply scenarios for the South Truckee Meadows Facility Plan.  The 
water supply scenarios are evaluated based on water availability to meet build-out demands, 
priority of water use, water supply constraints and estimated costs.  The water supply scenarios 
are ranked, and three scenarios are recommended for further detailed evaluation. 
 
2. BUILD-OUT DEMANDS: 
 
Each water supply scenario is required to satisfy a demand curve based on estimated monthly 
build-out demand of the planning area for a 10-year period.To test each of the water supply 
scenarios, 10 years of monthly water demands are used, based on the estimated build-out 
demand of the planning area.  The build-out demand is estimated to be 15,469 acre-feet per 
year.  This does not include 3,041 acre-feet of non-potable demand for existing and “firm” sites 
to be supplied by reclaimed water, or approximately 3,324 acre-feet of demand from the 
Steamboat Springs water system and domestic wells.  For a complete description of the 
methods used to estimate the build-out water demands, refer to Technical Memorandum No. #5. 
 
For each of the ten years, monthly demands were estimated and compared against the 
available water supplies and facility capacity.   No effort was made to reduce demands through 

ECO:LOGIC Engineering 
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implementation of water conservation measures.  For each of the water supply scenarios, facility 
capacity was also checked against the production capacity required to meet peak day demands.   
 
3. WATER SUPPLIES: 
 
The water supplies and water rights considered to meet the projected build-out demand include 
local groundwater resources,; the tributary creeks (Thomas, Whites, Galena and Steamboat 
Creeks) and Truckee Meadows Water Authority (TMWA) wholesale supplies.  The TMWA 
supply consists predominantly of Truckee River water, and may also include a groundwater 
component.  To quantify the amount of surface water available from the tributary creeks and 
Truckee River, historical flow data from the ten-year design drought is used.  The historical 
record is based upon flow data from 1987 through 1994, with 1987 and 1988 repeated after 
1994.   Following is a brief description of each of the water supplies available to the South 
Truckee Meadows. 
 
3.1. TMWA Wwholesale 
 
Washoe County currently has a wholesale water supply agreement with TMWA to supply water 
to the Double Diamond and Damonte Ranch areas.  South Truckee Meadows General 
Improvement District (STMGID) does not have a wholesale water supply agreement with 
TMWA, but could enter into a similar contract.  Water supply capacity is presently limited to a 
maximum of 5,400 gallons per minute (GPM“gpm”), which if taken at a constant year-round 
supply, equates to a supply of approximately 8,700 acre feet of water per year.  Truckee River 
water rights must be dedicated for service under this agreement.  An additional water rights 
dedication is also required for a return flow component, since wastewater is treated at the South 
Truckee Meadows Water Reclamation Ffacility (STMWRF) and does not return to the river.  The 
wholesale water supply can be expanded beyond 5,400 gpmGPM, and capacities up to 10,000 
gpmGPM were evaluated.  
   
3.2. Tributary Creeks 
 
To evaluate the potential water supply that could be provided by the local tributary creeks, 
information has been developed to indicate the variability and reliability of water supply provided 
by Thomas Creek, Whites Creek, Galena Creek and Steamboat Creek.   This information is 
based upon results from earlier work and the Tributary Water Availability Analysis presented in 
Technical Memorandum No. #2. 
 
Potential water supplies associated with selected South Truckee Meadows water rights are 
presented in Table 7-1.  It should be noted that the analysis period of 1975 through 1995 
includes a proportionately greater number of dry years than would be expected to occur during a 
longer analysis period.    Therefore, results are probably modestly biased to indicate high 
probability of low water supplies.  However, in terms of a water supply project design, this period 
includes the years that must be used to estimate a dependable water supply. 
 
Water right claims that have the most dependable supply are the Galena Creek rights having an 
1858 or 1861 priority date.   These rights, when used on an irrigation schedule, will receive 
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almost their entire water supply during even the driest years.  Galena Creek was investigated 
using only an irrigation schedule to serve M&I demand.   The winter priority of Galena Ditch 
would substantially reduce annual water supplies if an M&I demand schedule is used. 
 
   
Water right claims that have the least water supply are those served by Steamboat Creek water 
(not including storage released from Washoe Lakes).   Even the highest priority right (Claim 709 
with March 1860 priority date) receives its full supply during only one year out of the 21 
analyzed and receives no water from Steamboat Creek during July through September. This 
does not include the rights along Steamboat Creek that have a claim on Galena Creek water 
and that are expected to remain in irrigation.   
 
Thomas Creek’s 1859 water rights receive a fairly dependable water supply as late as July-
September.   These rights receive less than their total right, but some supply is available during 
most years.  Whites Creek rights receive a fairly dependable water supply and the annual water 
supply is improved if an M&I schedule is used for diversion.    
 
Figures 1X through 5X in Appendix AX present an estimate of available water for M&I uses over 
a 12-month period for Galena Creek, Thomas Creek, Whites Creek and Steamboat Creek.  The 
available water in the average flow year and driest flow year in the analysis period from each 
surface water source is included in each figure. 
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Insert new Table 1 and renumber other tables and text appropriately. 
 
 

Demand Chance
Claim M&I Priority Schedule Full Right

Number Amount Date Used Received
No. (ac-ft) (% of Yrs) (ac-ft) (% of Right) (ac-ft) (% of Right)

718 308.6 1859 Irrig. 22 192 62 287 93
75a 324.8 1866 Irrig. 8 29 9 165 51
225 20.3 1867 Irrig. 8 2 10 6 28
222 90.7 1868 Irrig. 8 8 9 26 28
486 315.9 1873 Irrig. 3 0 0 50 16

719&720 878.0 1859 Irrig. 3 270 31 529 60
711&712 1047.2 1891 Irrig. 0 0 0 23 2
Subtotal 2985.5 501 17 1086 36

718 308.6 1859 M&I 50 266 86 309 100
75a 324.8 1866 M&I 17 158 49 263 81
225 20.3 1867 M&I 17 8 40 13 65
222 90.7 1868 M&I 17 30 33 55 61
486 315.9 1873 M&I 3 84 27 163 52

719&720 878.0 1859 M&I 0 0 0 477 54
711&712 1047.2 1891 M&I 0 0 0 0 46
Subtotal 2985.5 546 18 1280 43

Summary of Potential Water Supplies Associated With Selected South Truckee Meadows Water Rights

Thomas Creek

Thomas Creek

Water Right

Table 7-1

Available Annual Supply During More Than
90 Percent

of Study Years
50 Percent

of Study Years
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730 1064.3 1876 Irrig. 3 72 7 116 11
731 925.0 1890 Irrig. 0 0 0 82 9

Subtotal 1989.4 72 4 198 10

730 1064.3 1876 M&I 3 34 3 323 30
731 925.0 1890 M&I 0 0 0 130 14

Subtotal 1989.4 34 2 453 23

715&715a 1506.6 1858 Irrig. 13 635 42 1141 76
717 291.6 1858 Irrig. 8 103 35 195 67
716 1556.8 1858 Irrig. 8 553 36 1041 67

Subtotal 3355.0 1291 38 2377 71

715&715a 1506.6 1858 M&I 27 1090 72 1402 93
717 291.6 1858 M&I 8 180 62 254 87
716 1556.8 1858 M&I 8 967 62 1356 87

Subtotal 3355.0 2237 67 3012 90

652 200.2 1858 Irrig. 100 200 100 200 100
654 25.9 1861 Irrig. 100 26 100 26 100
653 229.7 1862 Irrig. 41 149 65 225 98

Subtotal 455.8 375 82 451 99

647-48-50 194.4 1858 Irrig. 92 194 100 194 100
649-46-51 626.4 1861 Irrig. 17 65 10 316 50

652 200.2 1858 Irrig. 92 200 100 200 100
654 25.9 1861 Irrig. 92 26 100 26 100
653 229.7 1862 Irrig. 36 151 66 226 98

Subtotal 1276.6 636 50 962 75

700 162.0 Apr 1860 Irrig. 3 6 4 36 22
702 167.7 Apr 1860 Irrig. 3 6 4 37 22

700 1/2 335.5 May 1860 Irrig. 3 12 4 30 9
703 334.5 May 1860 Irrig. 3 12 4 30 9
701 41.0 1861 Irrig. 3 1 2 1 3
704 42.1 1861 Irrig. 3 1 3 1 3
705 2900.6 1890 Irrig. 3 0 0 58 2
706 1396.4 1895 Irrig. 3 0 0 0 0
707 648.0 1862 Irrig. 3 17 3 22 3
708 499.0 1890 Irrig. 3 0 0 10 2
709 1078.0 Mar 1860 Irrig. 3 37 3 450 42
710 844.9 1890 Irrig. 3 0 0 17 2

Subtotal 8449.8 92 1 692 8

Table 7-1  (Continued)

Galena Creek

Galena Creek, With Montrose Rights

Steamboat Creek

730 and 731 Both Thomas and Whites Creeks

730 and 731 Both Thomas and Whites Creeks

Whites Creek

Whites Creek
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3.3. Groundwater 
 
Washoe County and STMGID currently operate 19 wells that supply water to the South Truckee 
Meadows.  Several more production wells are planned in the area, including two Tessa wells, 
two Callamont wells, two STMGID wells, two in ArrowcreekArrowCreek and two in St. JamesSt. 
James’s Village.  At present, the annual withdrawal of groundwater from these wells is 
approximately 4,700 acre- feet, which compares to 9,575 acre feet of water rights dedicated or 
committed for service.   
 
Efficient use of the groundwater resource is essential for any water supply scenario.  Technical 
Memorandum #No. 4 presents the results from a preliminary groundwater modeling 
investigation conducted to provide a better understanding of the opportunities for conjunctive 
use of surface and groundwater resources in the South Truckee Meadows.  Results from this 
investigation show that the useable groundwater resource is less than what was originally 
believed to be available.  These findings are summarized as follows: 
 
The build-out demand allocated to groundwater resources in the portion of the study area 
examined by the model is 9,105 acre-feet annually (AFA).  In addition, residents supplied by 
domestic wells within the area investigated by the model are expected to consume 1,666 AFA.  
Together, these represent a demand of 10,771 AFA that the groundwater resources of the 
Mount Rose / Galena Fan aquifer system was expected to satisfy, or 77% of the groundwater 
recharge to the portion of the study area represented by the model.   
   
As groundwater extractions increase, more wells can be expected to experience drawdown that 
may not be acceptable.  Results from a detailed investigation that evaluated long-term pumping 
amounts from 50% to 100% of the build-out demand were reviewed with Washoe County 
Department of Water Resources staff, the Regional Water Planning Commission and the 
STMGID Advisory BoardLocal Managing Board.  A consensus was reached that it is likely that 
the municipal wells can reliably supply up to approximately 80% of the municipal build-out water 
supply allocated to groundwater resources in addition to the demand placed on the aquifer by 
individual domestic wells.  80%Eighty percent of the build-out demand equates to approximately 
7,284 AFA, or roughly 75% of the groundwater rights that have been acquired by Washoe 
County and STMGID.   The remaining 25% represent an asset that might be usable elsewhere 
within the Truckee Meadows. 
 
These results show that the Facility Plan for the South Truckee Meadows Facility Plan must also 
include the means to make up a shortfall in groundwater supply of approximately 1,820 AFA.  
The potential sources of this make-up water include surface water supplied from the Truckee 
Meadows Water Authority (TMWA), groundwater rights transferred from the study area to 
locations elsewhere in the Truckee Meadows, and surface water from the creeks within in the 
South Truckee Meadows.   
 
From a long-term planning perspective, water supply scenarios for the South Truckee Meadows 
should be based on a reliable groundwater supply from the municipal wells in the area of 
approximately 7,284 AFA.   However, the model results also indicate that the aquifer can 
support municipal well pumping of more than 7,284 AFA for relatively short periods of time.  The 
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need to pump more might arise when one or more of the other sources of water become 
unavailable, such as during a protracted drought period.  In essence, for short periods the 
supply would exploit groundwater in storage within the aquifer.  The short-term increase in 
groundwater withdrawals results in a relatively small increase in drawdown that is reversed once 
groundwater pumping returns to “normal.”  It is apparent that Washoe County and STMGID 
must carefully consider how pumping is distributed among the available wells to maximize the 
available groundwater resource. 
  
Another outcome of the model is a realization that declines in water levels of more than 40 feet 
should be anticipated for many domestic wells in the South Truckee Meadows.  Most of these 
wells are shallower than the municipal wells and may be adversely impacted by a lowering of 
the water table of this magnitude.   Options to mitigate the impacts to domestic well owners 
might include deepening affected wells, providing service through the municipal systems, 
minimizing water-level declines through augmentation of natural recharge, or reducing 
withdrawals from the municipal wells. 
 
4. WATER SUPPLY SCENARIOS: 
  
Available water supplies can be used in different combinations and order of priority to satisfy the 
projected build-out demands.  To evaluate these options, four general “Lines” of water supply 
scenarios have been developed.  Important aspects of each of the water supply scenarios are 
summarized in Figure 7-1, Scenario Evaluation Flow Chart, and Table 7-1, Water Supply 
Scenario Summary.  Line 1 Scenarios maximize use of the local groundwater resource, with the 
balance of the supply made up from the creeks and TMWA wholesale deliveries.  Line 2 
Scenarios evaluate the creeks with treatment and wholesale capacity as the primary water 
supplies, with groundwater used for peaking.  Line 3 Scenarios also evaluate the creeks and 
wholesale capacity, emphasizing year-round use of creek resources using a water exchange 
concept with TMWA together with a water treatment plant (WTP).  Lastly, Line 4 Scenarios 
maximize the use of the creek resources by incorporating raw water storage to improve the 
consistency of supply to a new treatment plant. 
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INSERT TABLE 1 AND FIGURE 1 
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1
Minimize TMWA Wholesale 
Supply with New STMWTP

3 1 2 5,400 gpm 8 MGD 2,200 gpm No - $3,775,000 $25,834,000 $18,911,000 12

2
New STMWTP and 
Minimize Groundwater Use*

2 1 3 5,400 gpm 8 MGD 2,200 gpm Yes - $4,473,000 $29,877,000 $22,464,000 6

3
Creek Water as Exchange 
Water

2 1 3 10,000 gpm - - Yes - $5,043,000 $17,622,000 $13,265,000 2

4
New STMWTP with Raw 
Water Storage (no 
carryover), Minimize GW

2 1 3 5,400 gpm 8.6 MGD - Yes
Yes       

(1,800 ac-ft)
$4,489,000 $71,202,000 $60,072,000 10

5
Groundwater and Wholesale 
Only

2 n/a 1 5,400 gpm - 2,800 gpm No - $4,175,000 $9,619,000 $7,101,000 8

6
New STMWTP, Constant 
Wholesale

1 2 3 5,400 gpm 8 MGD 2,200 gpm Yes - $4,648,000 $29,877,000 $22,267,000 7

7
Creek Water as Exchange, 
Max. Groundwater

3 2 1 10,000 gpm - - No - $4,175,000 $13,579,000 $9,930,000 9

8
New STMWTP with Raw 
Water Storage (carryover)

3 1 2 5,400 gpm 3.7 MGD 200 gpm No
Yes       

(2,500 ac-ft)
$4,531,000 $82,913,000 $69,708,000 11

9
New STMWTP and 
Exchange Water

2 1 3 5,400 gpm 4 MGD 2,200 gpm Yes - $4,815,000 $22,897,000 $18,191,000 3

10
Upper WTP, Reclaimed 
Water for Montreux & 
Callamont

2 1 3 5,400 gpm
3 MGD 

Upper loc.
2,600 gpm No - $4,683,000 $19,565,000 $14,989,000 4

11
New STMWTP and 
Exchange Water, 12-Month 
M&I schedule

2 1 3 5,400 gpm 4 MGD 2,200 gpm Yes - $4,991,000 $22,897,000 $18,250,000 5

12
New WTP with Creek 
Exchange & Steamboat 
Ditch

2 1 3 5,400 gpm 8 MGD 2,200 gpm Yes - $4,194,000 $29,877,000 $22,358,000 1

TABLE 7-2

Major Infrastructure ImprovementsWater Supply Priority

WATER SUPPLY SCENARIO SUMMARY
SOUTH TRUCKEE MEADOWS FACILITY PLAN - PHASE II

Cost Estimates
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Figure 7-1 
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gpm AF/Mo AF/Year(2)

Existing 5,400 715 8,700
Maximum(1) 10,000 1,325 16,100

gpm Peak Month (AF)(3)

Pumping Limit 

(AF/Yr)(4)

Existing 9,645
Future 4,900
Total Build-out 14,545 1,466 7,284

AF/yr
2,280
1,060
9,105
12,445

(3) 75% of Total Planned Production Capacity
(4) Limited to 80% of Build-out Municipal GW Demand per Steering Committee guidance

Table 7-3
Water Supplies and Constraints Used for Scenario Development

Wholesale Water Supplies

Municipal Well Supplies

(1) Water Treatment, Production and Distribution Improvements Required
(2) Reflects delivery capacity, actual delivery would depend on water rights dedications.

7. Use of Galena Creek rights that are below the “narrows” is not deemed feasible unless upper 
Galena Creek rights are obtained due to difficulty in regulating diversions by downstream users in 
Pleasant Valley.

8. Galena Ditch historically contributes to the water rights stored in Washoe Lake.  Some 
assumptions have been made in how irrigation water rights stored in Washoe Lake could be served 
while allowing 100% diversion of winter Galena Ditch flows (less stock water) to a surface water 
treatment plant.  These assumptions reduce the amount of Steamboat Creek water that would be 
available for M&I purposes. 

Tributary Supply Constraints

Groundwater Demands:

3. Galena Creek diversions for M&I use is constrained to historic winter diversion flows unless 
Montreux irrigation rights are obtained.

4. Galena Creek summer diversion must occur above the “narrows” if Montreux irrigation rights are 
obtained due to the difficulty in regulating diversions by downstream users in Pleasant Valley.

5. Use of creeks as exchange water for delivery as wholesale is assumed to be available from 
November through May.  During drought years, exchange water use is restricted from June through 
October due to assumed TMWRF minimum flow requirements in the Truckee River.  Additional 
months are not available for the exchange concept based on historic flows in the Truckee River 
between 1987 and 1994.

6. Use of Steamboat Ditch to supplement creek water for a proposed STM WTP is limited to the 
historical operation of the ditch from 1987 to 1994.

1. Below Steamboat Ditch, diversion from Thomas and Whites Creeks is constrained by the 
consumptive use portion of either the historic irrigation flows or, in scenario 11, proposed 12-month 
diversion schedule when water is available.

2. Above Steamboat Ditch, diversion from Thomas and Whites Creeks is constrained by 
recommended minimum instream flows and the consumptive use portion of the historic irrigation 
flows.

Existing Private System/Domestic Wells:
Future Private System/Domestic Wells:
Build-out Municipal Wells:
Total Build-out
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A total of twelve water supply scenarios have been developed, evaluated and reviewed.  Each 
scenario is developed to satisfy a number of different constraints.  The constraints, which are 
summarized in Table 7-2, include water rights and water availability, facility limitations 
associated with using a particular water resource, and other scenario specific constraints.  For 
example, water rights and their relative priority, as well as instream flow recommendations 
presented in Technical Memorandum #Memorandum No. 3, limit the amount of water available 
for diversion from the tributary creeks.  Another example of a facility constraint is the 5,400 
gpmGPM wholesale service contract between TMWA and Washoe County.  This capacity can 
be expanded, but additional water production and transmission improvements will be required 
within TMWA’s system to increase their wholesale delivery capacity beyond the current contract 
amount. 
 
In addition to the constraints, cost estimates have been developed for major facilities and annual 
operation and maintenance (“O&M”) expenses.  Major facilities are specific to each water supply 
scenario, and may include water treatment and groundwater production facilities,; projected 
TMWA improvements to increase wholesale supply capacity, transmission mains, water supply 
pump stations, and raw water conveyance and storage facilities.  Table 7-3 summarizes the 
capital and O&M cost-estimating criterion.  Table 7-4 presents the details of estimated capital 
costs for each of the twelve water supply scenarios. 
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Property Acquisition $50,000 /acre

8 MGD STM Water Treatment Plant $1.96 /gpd capacity

Formula for Other WTP Sizes ($/gpd) (($1.242x107)(XMGD/6MGD)0.8)/X gpd

Expand TMWA Capacity (>5400gpm) $1.53 /gpd capacity*

Pump Station ($15,570xHP-0.442)xHPx1.35x1.24

Transmission System Piping

Piping - Rural $6.00 /dia-inch/ft.

Piping - In Town $7.50 /dia-inch/ft.

Storage Reservoir - Earthen Dam/Spillway Const. $28.00 /yd3

Groundwater O & M $0.50 /1,000 gallons

8 MGD Water Treatment Plant O & M $0.60 /1,000 gallons

4 MGD Water Treatment Plant O & M $1.00 /1,000 gallons

TMWA Wholesale Water

Customer Charge $4.54 /meter per month

Demand Charge $9.473 /1,000 gpd per month

Commodity Charge $0.869 /1,000 gallons

Total Cost for Continuous Delivery of 5400 gpm $1.18 /1,000 gallons

*  Preliminary estimate, final cost to be determined by TMWA.

TABLE 7-4
Water Supply Scenario Unit Costs

South Truckee Meadows Facility Plan - Phase II

Operation & Maintenance Costs Unit Costs

Capital Improvement Costs Unit Costs
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Scenario - 1: Minimize TMWA Wholesale Supply and Construct 8 MGD Treatment Plant
Purchase Property 11 acres @ $50,000/acre $550,000
8 MGD Water Treatment Plant $15,680,000
Increase Capacity to 5400 gpm $959,000
Construction of Additional Delivery Capacity (Increase to 7600gpm to meet Max Day) $4,840,000
Galena Ditch Transmission Line $1,305,000
Completion of Required Wells (5) $2,500,000

Total = $25,834,000

Scenario - 2: New 8 MGD STMWTP and Minimize Groundwater Use
Purchase Property 11 acres @ $50,000/acre $550,000
8 MGD Water Treatment Plant 8MGD @ 1.96/gpd $15,680,000
Increase Capacity to 5400 gpm $959,000
Construction of Additional Delivery Capacity (Increase to 7600gpm to meet Max Day) $4,840,000
Transmission Costs up Mt. Rose $4,043,000
Galena Ditch Transmission Line $1,305,000
Completion of Required Wells (5) $2,500,000

Total = $29,877,000

Scenario - 3: Creek water Delivered as Exchange Water, Min. GW
Increase Wholesale Capacity to 5400 gpm $959,000

(TMWA 10,000 gpm max. delivery)
Construction of Additional Delivery Capacity (Increase to 10,000gpm) $10,120,000
Transmission Costs up Mt. Rose $4,043,000
Completion of Required Wells (5) $2,500,000

Total = $17,622,000

Scenario - 4:  New STMWTP with Storage, Min. GW, No Carryover
Purchase Property 13 acres @ $50,000/acre $650,000
8.6 MGD Water Treatment Plant 8.6MGD @ 1.93/gpd $16,565,000
Storage Facility (1,800 af) 1,500,000 yd3 @ $28/yd3 $42,000,000
Pumps to/from Storage Facility $780,000
Transmission to/from Storage (20" dia) 20,000 ft @ $120/ft $2,400,000
Increase Wholesale Capacity to 5400 gpm $959,000
Transmission Costs up Mt. Rose $4,043,000
Galena Ditch Transmission Line $1,305,000
Completion of Required Wells (5) $2,500,000

Total = $71,202,000

Scenario - 5: Maximize Groundwater Supply and Wholesale
Increase Wholesale Capacity to 5400 gpm $959,000
Construction of Additional Delivery Capacity (Increase to 8200gpm to meet Max Day) $6,160,000
Completion of Required Wells (5) $2,500,000

Total = $9,619,000

Scenario - 6: New 8 MGD STMWTP and Max TMWA
Purchase Property 11 acres @ $50,000/acre $550,000
8 MGD Water Treatment Plant 8MGD @ 1.96/gpd $15,680,000
Increase Wholesale Capacity to 5400 gpm $959,000
Construction of Additional Delivery Capacity (Increase to 7600gpm to meet Max Day) $4,840,000
Transmission Costs up Mt. Rose $4,043,000
Galena Ditch Transmission Line $1,305,000
Completion of Required Wells (5) $2,500,000

Total = $29,877,000

TABLE 7-5
PRELIMINARY CAPITAL COSTS FOR MAJOR FACILITIES

SOUTH TRUCKEE MEADOWS FACILITY PLAN - PHASE II
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Scenario - 7: Creek water Delivered as Exchange Water, Max. GW
Increase Wholesale Capacity to 5400 gpm $959,000
Construction of Additional Delivery Capacity (Increase to 10,000gpm) $10,120,000
Completion of Required Wells (5) $2,500,000

Total = $13,579,000

Scenario - 8:  New STMWTP with Storage, Min. GW, Carryover & Constant TMWA Supply
Purchase Property 5 acres @ $50,000/acre $250,000
3.7 MGD Water Treatment Plant 3.7MGD @ $2.28/gpd $8,437,000
Storage Facility (2,500 af) 2,351,500 yd3 @ $28/yd3 $65,842,000
Pump Station to/from Storage Facility $780,000
Transmission to/from Storage (20" dia) 20,000 ft @ $120/ft $2,400,000
Increase Wholesale Capacity to 5600 gpm $1,399,000
Galena Ditch Transmission Line $1,305,000
Completion of Required Wells (5) $2,500,000

Total = $82,913,000

Scenario - 9: New 4 MGD STMWTP with Creek Water Exchange
Purchase Property 5 acres @ $50,000/acre $250,000
4 MGD Water Treatment Plant 4 MGD @ $2.25/gpd $9,000,000
Increase Wholesale Capacity to 5400 gpm $959,000
Construction of Additional Delivery Capacity (Increase to 7600gpm to meet Max Day) $4,840,000
Transmission Costs up Mt. Rose $4,043,000
Galena Ditch Transmission Line $1,305,000
Completion of Required Wells (5) $2,500,000

Total = $22,897,000

Purchase Property 5 acres @ $50,000/acre $250,000
3 MGD Water Treatment Plant 3 MGD @ $2.38/gpd $7,140,000
Increase Wholesale Capacity to 5400 gpm $959,000
Construction of Additional Delivery Capacity (Increase to 8000gpm to meet Max Day) $5,720,000
Thomas & Whites Creeks Transmission Line $960,000
Completion of Required Wells (5) $2,500,000
Effluent Pipeline to Callamont & Montreux GC $2,036,000

Total = $19,565,000

Purchase Property 5 acres @ $50,000/acre $250,000
4 MGD Water Treatment Plant 4 MGD @ $2.25/gpd $9,000,000
Increase Wholesale Capacity to 5400 gpm $959,000
Construction of Additional Delivery Capacity (Increase to 7600gpm to meet Max Day) $4,840,000
Transmission Costs up Mt. Rose $4,043,000
Galena Ditch Transmission Line $1,305,000
Completion of Required Wells (5) $2,500,000

Total = $22,897,000

Purchase Property 11 acres @ $50,000/acre $550,000
8 MGD Water Treatment Plant 8MGD @ 1.96/gpd $15,680,000
Increase Wholesale Capacity to 5400 gpm $959,000
Construction of Additional Delivery Capacity (Increase to 7600gpm to meet Max Day) $4,840,000
Transmission Costs up Mt. Rose $4,043,000
Galena Ditch Transmission Line $1,305,000
Completion of Required Wells (5) $2,500,000

Total = $29,877,000

Scenario - 10: Upper 3 MGD WTP with Creek Water Exchange, Montreux Water Rights & Instream 

Scenario - 11: New 4 MGD WTP with Creek Water Exchange, 12-Month Irrigation Schedule

Scenario - 12: New 8 MGD WTP with Creek Water Exchange & Steamboat Ditch

TABLE 7-5  Continued
PRELIMINARY CAPITAL COSTS FOR MAJOR FACILITIES 

SOUTH TRUCKEE MEADOWS FACILITY PLAN - PHASE II
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4.1. Key Findings 
 
Based on the outcome of each particular water supply scenario, modifications were made to try 
to improve upon the prior results.  The evaluation considers whether or not the scenario satisfies 
the projected build-out demand during the 10-year design period, how efficiently the available 
water resources are used, and compares the estimated capital and O&M costs of the required 
major facilities.  Using this approach, several key lessons were learned from the results of early 
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scenarios, and the latter scenarios were developed based on these findings.   Key findings from 
the water supply scenario evaluation are summarized as follows: 
 

 9,000 Aacre-feet of groundwater pumping from municipal wells on the Mt. RoseMount 
Rose fan is not sustainable over the long-term.  This eliminates the Line 1 scenarios, 
which maximize low cost groundwater pumping. 

 
 The tributary creeks do not provide more than 1 – 1.5 MGDMGD towards the maximum 

day supply during drought.  Steamboat Ditch supports the creek flows in most years, but 
it too is not a reliable supply during drought under its present operation. 

 
 To reliably meet maximum day demands, supplies must be met mostly by wholesale 

deliveries and groundwater. 
 

 Because of the variability in creek flows, scenarios that include a South Truckee 
Meadows (STM) water treatment plant will result in redundant peak capacity. 

 
 Scenarios that incorporate raw water storage facilities to make efficient use of the creek 

resources are considerably more expensive relative to other options. 
 

 Galena Creek water rights – these are high priority and relatively high yield rights that are 
not readily usable for an M&I supply unless the uppermost Galena Creek rights currently 
used for golf course irrigation are also converted to M&I.  Conversion of these rights 
would allow a single, upper diversion point for conveyance of flows to a surface water 
treatment plant. 

 
 Further analysis of the impacts of the exchange concept on Truckee River water quality 

in the June through October period may increase the amount of usable creek water 
significantly.  Exchange water scenarios as currently developed do not divert water from 
the Truckee River during this time period. 

 
4.2. Scenario Ranking 
 
To evaluate the relative merits of the twelve water supply scenarios, ECO:LOGIC performed a 
ranking of alternatives, which considers such factors as public acceptance, regional water 
issues and utility issues.  Listed below are the ranking criteria and weighting, as well as major 
bullet points of issues considered under each criterion.  Table 7-5 summarizes the individual 
scores of each water supply scenario for each ranking category.  
 
1. Public Acceptance/Quality of Life (15%): 

 Concerns about paying for PCE remediation costs by introducing wholesale water 
supplies in areas currently served exclusively by groundwater. 

 Perception that Truckee River water may be of lesser quality than groundwater. 
 Concern over reduced water flowing in creeks. 
 Concern over impacts to domestic wells. 
 Concern over siting of new water treatment plant in STM. 
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 Perception on golf courses that effluent on golf courses is unacceptable as irrigation 
water supply. 

 
2. Water Quality Issues (5%): 

 Vulnerability of Steamboat Ditch to contamination. 
 Possible impacts to water quality in Truckee River due to decreased flows between 

Glendale WTP and Steamboat Ditch in scenarios with exchange concept. 
 
3. Compatible with Water Management Objectives (5%): 

 Maximize use of water resources. 
 Maximize use of effluent to reduce potable water demands. 
 Sustainability of proposed groundwater pumping. 
 Impacts to domestic wells. 

 
4. Reliability (5%): 

 Diversity of supply. 
 Redundancy provided by interties between systems. 
 Flexibility of operation. 

 
5. Water Rights Considerations (15%): 

 Efficiency of usage of water rights. 
 Lost opportunity if creek supplies not used. 
 Groundwater pumped exceeds sustainable long term pumping. 

 
6. Implementation Capability (10%): 

 Inter-agency agreements required. 
 State Engineer must approve an atypical diversion concept. 
 Acceptance among project partners. 
 Permitting obstacles. 
 Sustainability of proposed level of groundwater pumping. 

 
7. Capital Cost (25%): 

 Projects ranked relative to one another. 
 
8. O&M Cost (5%): 

 $3.5 – $4.0 million: rank = 5 
 $4.0 – $4.5 million: rank = 4 
 $4.5 – $5.0 million: rank = 3 
 >$5.0 million: rank = 2 

 
9. Operational Simplicity (5%): 

 Management complexity of creek diversions. 
 Monitoring of streamflows for scenarios with exchange water. 
 Well field management of scenarios with high groundwater pumping. 

 
10.  Adaptability to Changing Conditions (10%): 
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 Flexibility in phasing of improvements. 
 Benefits achieved by deferring major capital improvements. 
 Benefit of lower capital cost increments, such as increasing wholesale supply 

incrementally, as opposed to large capital outlays necessitated by treatment plant 
construction. 

 
 
 
INSERT TABLE 5 
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Figure 7-2 

Env./Public Issues
15%

Criteria 1 Criteria 2 Criteria 3 Criteria 4 Criteria 5 Criteria 6 Criteria 7 Criteria 8 Criteria 9 Criteria 10

Scenario
Public Acceptance 

/Quality of Life
Water Quality 

Issues

Compatible 
with Water 

Management 
Objectives Reliability

Water Rights 
Considerations

Implementation 
Capability

Capital    
Cost

O&M       
Cost

Operational 
Simplicity

Adaptability 
to Changing 
Conditions Total Rank

Criteria Weight 15 5 5 5 15 10 25 5 5 10 100

Scenario 1: 1 5 1 1 1 1 3 5 1 2 40 12

Scenario 2: 3 5 3 3 3 4 3 4 4 2 64 6

Scenario 3: 4 3 2 3 3 3 4 2 5 5 72 2

Scenario 4: 2 5 4 5 5 1 1 4 3 1 51 10

Scenario 5: 1 5 1 1 1 1 5 4 1 5 55 8

Scenario 6: 3 5 2 3 2 4 3 3 4 2 59 7

Scenario 7: 1 3 1 1 1 1 5 4 1 5 53 9

Scenario 8: 2 5 3 5 5 1 1 3 3 1 49 11

Scenario 9: 3 3 4 3 5 4 3 3 3 4 71 3

Scenario 10: 3 3 5 4 4 2 4 3 2 2 66 4

Scenario 11: 3 3 4 4 4 2 3 3 3 4 65 5

Scenario 12: 3 2 4 4 5 5 3 4 3 4 74 1

South Truckee Meadows Facility Plan

Ranking of Preliminary Alternatives

Utility Issues
55%

Regional Issues
30%

1 (worst), 5 (best)

1. Maximize creeks w/8 MGD WTP, 2. Maximize County/STMGID GW pumping 
capacity, 3. Minimize TMWA supply (5400 gpm)

1. Maximize creeks w/8 MGD STMWTP, 2. Maximize TMWA supply (5400 gpm), 
3. Peak with County/STMGID pumping capacity

1. Creek Water as Exchange Water, 2. Maximize TMWA supply (10,000 gpm), 3. 
Peak with County/STMGID pumping capacity

1.  Maximize creeks w/8.6 MGD STMWTP w/storage, 2. Maximize TMWA 
supply (5400 gpm), Peak with County/STMGID pumping capacity

1. Maximize County/STMGID pumping capacity, 2. TMWA supply (5400 gpm) 

1. Maximize TMWA supply (5400 gpm), 2. Maximize creeks w/8 MGD STMWTP, 
3. Peak with County/STMGID pumping capacity

1. Maximize County/STMGID pumping capacity, 2. Maximize creeks as 
Exchange Water, 3. TMWA supply (10,000 gpm)

1. Maximize creeks w/3.7 MGD STMWTP w/storage, 2. maximize 
County/STMGID pumping capacity, 3. TMWA supply (2225 gpm)

1. Maximize creeks w/4.0 MGD STMWTP & Exchange, 2. TMWA supply (7600 
gpm), 3. Peak with County/STMGID pumping capacity 

1. Maximize creeks w/3.0 MGD STMWTP & Exchange,  Montreux on effluent, 
2. TMWA supply (5400 gpm), 3. Peak with County/STMGID pumping capacity 

1. Maximize creeks w/4.0 MGD STMWTP & Exchange, 12 mo div. schedule, 2. 
TMWA supply (5400 gpm), 3. Peak with County/STMGID pumping capacity 

1. Maximize creeks w/8.0 MGD STMWTP & Exchange, incl. Steamboat Ditch, 2. 
TMWA supply (5400 gpm), 3. Peak with County/STMGID pumping capacity
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An analysis was performed by adjusting the criteria weighting for several of the key evaluation 
factors to test the sensitivity of the ranking results.  Specifically, the criteria weighting for capital 
cost, public acceptance and water rights considerations was varied by up to 10 points.  Based 
on the ranking values and criteria weightings considered, the best six scenarios remained 
consistent.  They are: Sscenarios 12, 3, 9, 10, 11 and 12.  The total point score for these six 
scenarios ranges from 74 to 64 points, out of a possible score of 100. 
 
4.3. Scenarios Recommended for Detailed Evaluation: 
 
Considering the similarities and differences between the best six scenarios, ECO:LOGIC 
recommends that scenarios 3, 10 and 12 be retained for detailed evaluation. 
 
Scenario 3 utilizes the creek exchange concept without the construction of a new water 
treatment plant.  Under this scenario, creek water is monitored and allowed to flow to the 
Truckee River through Steamboat Creek.  Concurrently, TMWA would deliver a like quantity and 
flow rate of water to the South Truckee Meadows as an exchange.  The section of river between 
Glendale Water Treatment Plant and the confluence with Steamboat Creek would be slightly 
deficient in flow (up to approximately 20 cfs), but the flow rate in the Truckee River below 
Steamboat Creek would remain unchanged.  This alternative also requires the construction of a 
new pump station and pipeline to deliver water to the upper fan areas to reduce long-term 
groundwater pumping requirements. 
 
Scenario 10 utilizes the creek exchange concept and includes a relatively small water treatment 
plant located on the upper Mt. RoseMount Rose fan.  The upper treatment plant eliminates the 
facilities needed to pump water up from the lower fan area.  Instream flow limits on Whites and 
Thomas Creek reduces the amount of water supply diverted to the treatment plant.  
Improvements to the effluent reuse system to supply both Montreux and Callamont golf courses 
with reclaimed water are also required.  Galena Creek and groundwater rights presently used 
for irrigation would be converted to M&I supplies. 

 
Scenario 12 utilizes the creek exchange concept to a lesser extent, and includes a new water 
treatment plant located low on the Mt. RoseMount Rose fan supplied by both the tributary 
creeks and Steamboat Ditch.  Steamboat Ditch improves the consistency of supply to a new 
water treatment plant.  Options to maintain Steamboat Ditch supply during a severe drought 
should be investigated.  This alternative also requires the construction of a new pump station 
and pipeline to deliver water to the upper fan areas to reduce long-term groundwater pumping 
requirements. 
 
These three recommended scenarios retain a broad spectrum of water supply options for further 
detailed evaluation.  These options include a range of water treatment plant (WTP) alternatives, 
from no new WTP with expanded TMWA wholesale delivery capacity, to a small WTP located 
toward the top of the Mt. RoseMount Rose fan, or a large WTP supplemented with water from 
Steamboat Ditch, located near the bottom of the Mt. RoseMount Rose fan.   Detailed evaluation 
based on an irrigation diversion schedule for the tributary creeks is recommended as a 
conservative approach.  However, the 12 month M&I diversion schedule can also be evaluated, 
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which makes for a better year-round water supply if proposed changes to the season of use are 
approved by the State Engineer. 
 
The three recommended scenarios will continue to consider the creek exchange concept, will 
utilize South Truckee Meadows groundwater pumping to the full extent practical, and will 
consider the feasibility of a portion of the County’s and STMGID’s groundwater rights being 
delivered through TMWA.  Specific groundwater recharge needs and effluent reuse issues will 
also be evaluated in more detail. 
 
4.4. Options No Longer Considered: 
 
Two water supply options that will not be considered further are scenarios that include raw water 
storage reservoirs (Line 4 scenarios) and scenarios that rely on 9,000 AF of long-term 
groundwater pumping from the Mt. RoseMount Rose fan (Line 1 scenarios).   
 
The raw water storage scenarios are not recommended for further evaluation due to their 
relative high cost compared to other viable options ($70 - $80 million compared to $17 to $30 
million) and lack of a suitable storage site nearby.  This includes conversion of Huffaker 
Reservoir from treated effluent storage to raw water storage.  Based on foreseeable effluent 
reuse and wastewater disposal requirements, conversion of Huffaker Reservoir to raw water 
storage is not considered a viable option at this time.  However, implementation of one of the 
recommended scenarios does not preclude raw water storage from being considered in the 
future if priorities or needs change significantly.   
 
The scenarios that rely on 9,000 AF of long-term groundwater pumping from the Mt. RoseMount 
Rose fan are also not recommended for further evaluation.  The information available at this 
time strongly suggests that this level of pumping cannot be sustained by the municipal wells 
without substantial water level declines. 
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Figure 1 – Available M&I water supplies from both Thomas & Whites Creeks according 
to the irrigation schedule for an average flow year and dry flow year.  Diversion occurs 
below Steamboat Ditch. 
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Figure 2 – Available M&I water supplies from both Thomas & Whites Creeks according 
to a year round diversion schedule for an average flow year and dry flow year.  
Diversion occurs below Steamboat Ditch. 
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Galena Ditch 
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Figure 3 – Available M&I water supplies from Galena Ditch according to the current 
diversion schedule for an average flow year and dry flow year.  

Galena Creek w/ Montreux 
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Figure 4 – Available M&I water supplies from Galena Creek with Montreux Water 
Rights for an average flow year and a dry flow year.  The use of Galena Creek requires 
obtaining Montreux Water Rights and supplying Montreux G.C. with effluent for 
irrigation. 
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Figure 5 – Available M&I water supplies from Steamboat Creek for an average flow 
year and a dry flow year.  
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SOUTH TRUCKEE MEADOWS FACILITY PLAN - PHASE II 
TECHNICAL MEMORANDUM NO. 8 
 
  
SUBJECT:  Recommended Water and Wastewater Facility Plan 
 
PREPARED BY: John Enloe, P.E. 

David Kershaw, P.E. 
Dave Hunt, P.E. 

   Lisa Haldane, P.E. 
   Roy Johnson, P.E. 
   Dale Bugenig 
   Roderick Hall, P.E. 
   Susan Oldham, Esq. 
   Mike Buschelman, P.L.S., W.R.S. 
 
DATE:  June 28, 2002 
 
 
1. PURPOSE 
 
This memorandum presents the results of the detailed evaluation of the top three water supply 
scenarios identified in Technical Memorandum #7.  The water supply scenarios have been 
evaluated based their ability to satisfy water management objectives, adaptability to changing 
conditions, public acceptance and present worth cost.  The water supply scenarios are ranked, 
and the recommended water supply component of the Facility Plan is presented. 
 
The recommended water supply plan was reviewed and approved by the South Truckee 
Meadows Facility Plan Steering Committee, STMGID Local Managing Board and the RWPC.  
Based on the approved water supply plan, the integrated build-out model of the water 
distribution system, build-out wastewater interceptor collection model, and effluent reuse 
distribution models were developed.  Estimated costs for the recommended facility 
improvements are presented, together with a proposed cost allocation between existing and 
new customers. 
 
2.  RECOMMENDED WATER SUPPLY PLAN 
 
2.1. Build-out Demands 
 
Each water supply scenario is required to satisfy a demand curve based on the estimated 
monthly build-out demands of the planning area for a 10-year design drought period.  The build-
out demand is estimated to be 15,469 acre-feet per year.  This does not include 3,041 acre-feet 
of identified non-potable demand for existing and “firm” sites to be supplied by reclaimed water, 

ECO:LOGIC Engineering 
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or approximately 3,324 acre-feet of combined demand from the Steamboat Springs water 
system and domestic wells.  For a complete description of the methods used to estimate the 
build-out water demands, refer to Technical Memorandum #5. 
 
For each month during the ten-year period, available water supplies are combined to satisfy the 
projected demand, taking into consideration required facility capacity and associated costs.  To 
be conservative, the projected demands do not account for conservation savings that could be 
achieved.  For each of the water supply scenarios, facility capacity was also checked against 
the production capacity required to meet peak day demands.   
 
2.2.  Water Supplies 
 
The water supplies and water rights considered to meet the projected build-out demand include 
local groundwater resources; tributary creeks (Thomas, Whites, Galena and Steamboat Creeks) 
and Truckee Meadows Water Authority (TMWA) wholesale supplies.  The TMWA supply 
consists predominantly of Truckee River water, and may also include a groundwater 
component.  To quantify the amount of surface water available from the tributary creeks and 
Truckee River, historical flow data (1987 through 1994, with 1987 and 1988 repeated after 
1994) from the ten-year design drought is used.  Following is a brief description of each of the 
water supplies available to the South Truckee Meadows. 
 
TMWA Wholesale 
 
Washoe County currently has a wholesale water supply agreement with TMWA to supply water 
to the Double Diamond and Damonte Ranch areas.  STMGID does not have a wholesale water 
supply agreement with TMWA, but could enter into a similar contract.  With additional piping 
improvements scheduled for construction in 2003, contracted water supply capacity can be 
increased to a maximum of 5,400 gallons per minute (GPM). If taken at a constant year-round 
supply, this equates to a supply of approximately 8,700 acre-feet of water.  Truckee River water 
rights must be dedicated for service under this agreement.  An additional water rights dedication 
is also required for a return flow component, since wastewater is treated at the South Truckee 
Meadows facility and does not return to the river.  With additional improvements, the wholesale 
water supply can be expanded beyond 5,400 GPM; capacities up to 10,000 GPM were 
evaluated.  
   
Tributary Creeks 
 
To evaluate the potential water supply that could be provided by the local tributary creeks, 
information has been developed to indicate the variability and reliability of water supplies 
provided by Thomas Creek, Whites Creek, Galena Creek and Steamboat Creek.   This 
information is based upon results from earlier work, the Tributary Water Availability Analysis 
presented in Technical Memorandum #2 and the Preliminary Water Supply Scenario Evaluation 
presented in Technical Memorandum #7. 
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Groundwater 
 
Washoe County and STMGID currently operate 19 wells that supply water to the South Truckee 
Meadows, with several more production wells planned in the area.  At present, the annual 
withdrawal of groundwater from these wells is approximately 4,700 acre-feet, which compares to 
9,575 acre feet of water rights dedicated or committed for service.   
 
Technical Memorandum #4 presents the results from a preliminary groundwater modeling 
investigation conducted to provide a better understanding of the opportunities for conjunctive 
use of surface and groundwater resources in the South Truckee Meadows.  Results from this 
investigation show that the useable groundwater resource is less than what was originally 
believed to be available.   
   
Results from a detailed investigation that evaluated long-term pumping amounts from 
approximately 50% to 100% of the groundwater rights were reviewed with Washoe County 
Department of Water Resources staff, the Regional Water Planning Commission and the 
STMGID Local Managing Board.  A consensus was reached that it is likely that the municipal 
wells can reliably supply up to approximately 75% of the groundwater rights allocated to 
municipal wells in the STM, in addition to the demand placed on the aquifer by individual 
domestic wells.  Seventy-five percent of the groundwater rights equates to an annual pumping 
level of approximately 7,284 AFA.  
 
2.3. Water Supply Scenarios 
 
Technical Memorandum #7 identified the top three recommended water supply scenarios for the 
South Truckee Meadows.  The three scenarios are generally identified as: 
 
Scenario 3, Creek Exchange 
Scenario 10, Upper and Lower Treatment Plant with Groundwater Treatment 
Scenario 12, Lower Treatment Plant 
 
A detailed evaluation of these three scenarios was conducted, consisting of:  Re-evaluation of 
the water supply facility requirements, updating the water supply component requirements 
(groundwater, creeks and TMWA wholesale), updating the capital and O&M cost estimates, 
development of a water supply capacity implementation plan, a 30-year present worth cost 
analysis, and an updated scenario ranking evaluation. 
  
The detailed evaluation of the three recommended scenarios resulted in several changes to the 
evaluation criterion and the water supply components presented in Technical Memorandum #7.  
For each of the three scenarios, the allowable long-term groundwater pumping in areas where 
both municipal and domestic wells are located is limited to reflect the 7,284 AF recommended 
pumping level.  Groundwater treatment and/or blending is provided for three existing wells 
(STMGID #2, STMGID #9 and DD#2), which exceed the drinking water standard for arsenic.   
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Based on additional review of the surface water sources, diversions from Whites Creek are 
assumed to be available on a year round diversion schedule rather than strictly during the 
irrigation season.  Thomas Creek remains on an irrigation season diversion schedule.  The 
TMWA wholesale supply has also been modified to deliver water on a constant annual basis, 
and the peak day supply requirement is actually reduced, depending on the scenario.  Annual 
variations in the tributary water supply availability are made up with a “secondary groundwater 
supply” described in Scenario 10. 
 
Estimated capital, annual O&M and present worth costs for the major water supply facilities 
required for each scenario are presented in Table 8-1, followed by a schematic of each scenario 
(Figures 1 – 3).  A detailed summary of the water supply capacity evaluation and the present 
worth cost analysis is presented in Appendix A. 
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Scenario 3: Creek Water Exchange

Purchase Property 1 acre @ $50,000/acre $50,000
Increase Wholesale Capacity to 5,400 gpm $810,000
Construction of Additional Delivery Capacity (Increase to 8,500gpm) $6,830,000
Construction of Exchange Monitoring Facilities $400,000
Completion of Existing Wells (5) $3,750,000
0.73 MGD Groundwater Treatment Plant 0.73 MGD@ $2.13/gpd $1,555,000
Transmission Lines to WTP from Secondary GW Wells $258,000
Blending Facility for Double Diamond Well #2 $188,000
Additional Return Flow Water Rights* 2,092AF@ $3,500/AF $7,322,000
* Difference between this Scenario & Scenario #12 

Total = $21,163,000
Estimated Annual O&M = $4,539,000
30-Year Present Worth = $77,314,000

Purchase Property 1 acre @ $100,000/acre $100,000
8 acres @ $50,000/acre $400,000

3 MGD Upper Water Treatment Plant 3 MGD @ $2.38/gpd $7,140,000
6 MGD Lower Water Treatment Plant 6 MGD @ $2.07/gpd $12,420,000
Galena Creek Diversion to Upper WTP $859,000
Whites & Thomas Creeks Diversion to WTP Facilities $2,600,000
Increase Wholesale Capacity to 5,400 gpm (Reduce later to a max of 4,400gpm) $810,000
Completion of Existing Wells (5) $3,750,000
Additional Primary GW in Double Diamond 1 @ $850,000 $850,000
3 Additional GW Wells for Treatment 3 wells @ $400,000/well $1,200,000
Re-Drill Double Diamond #2 $250,000
Transmission Lines to WTP from Secondary GW Wells $2,222,000

Total = $32,601,000
Estimated Annual O&M = $4,089,000
30-Year Present Worth = $82,013,000

Purchase Property 10 acres @ $50,000/acre $500,000
8 MGD Water Treatment Plant 8MGD @ 1.96/gpd $15,680,000
Whites & Thomas Creeks Diversion to WTP Faciltities $2,600,000
Increase Wholesale Capacity to 5,400 gpm (Reduce later to a max of 3,100gpm) $810,000
Galena Ditch Transmission Line $1,305,000
Completion of Existing Wells (5) $3,750,000
Additional Primary GW in Double Diamond 1 @ $850,000 $850,000
5 Additional GW Wells for Treatment 5 wells @ $400,000/well $2,000,000
Re-Drill Double Diamond #2 $250,000
Transmission Lines to WTP from Secondary GW Wells $2,858,000

Total = $30,603,000
Estimated Annual O&M = $3,598,000
30-Year Present Worth = $75,485,000

TABLE 8-1
ESTIMATED CAPITAL COSTS FOR MAJOR WATER SUPPLY FACILITIES

SOUTH TRUCKEE MEADOWS FACILITY PLAN - PHASE II

Estimated costs do not include water rights, facilities for artificial recharge, or area-specific water 
distribution improvements such as new tanks or pipelines.

Scenario 10: Upper & Lower Water Treatment Plants w/Groundwater Treatment

Scenario 12: Lower Water Treatment Plant
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Figure 8-1  
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Figure 8-2 
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Figure 8-3
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Scenario 3: Creek Water Exchange 
 
Scenario 3 utilizes the creek exchange concept without the construction of a new water 
treatment plant.  Under this scenario, water from Thomas, Whites and Galena Creeks is 
monitored and allowed to flow to the Truckee River through Steamboat Creek.  Concurrently, 
TMWA would deliver a like quantity and flow rate of water to the South Truckee Meadows as an 
exchange.  The water that TMWA delivers would be diverted from the Truckee River through its 
existing Glendale Water Treatment Plant.  The section of river between the Glendale Water 
Treatment Plant and the confluence with Steamboat Creek would be slightly deficient in flow (up 
to approximately 20 cfs), but the flow rate in the Truckee River below Steamboat Creek would 
remain unchanged.  The exchange concept is limited to November through June to ensure that 
adequate water remains in the river for TMWRF to meet its discharge requirements. 
 
Peak day demands are met with existing County/STMGID wells, completion / equipping of five 
planned County wells (2 Callamont, 2 ArrowCreek and 1 St. James’s), and expanding the 
wholesale delivery from TMWA to 8,500 GPM.   Three existing wells (STMGID #2, STMGID #9 
and DD#2) with a combined capacity of 850 GPM must also be treated or blended to mitigate 
arsenic concentrations that exceed the 10 ppb drinking water standard. 
 
Scenario 10: Upper and Lower Water Treatment Plant with Groundwater Treatment 
 
Scenario 10 as originally proposed utilizes the creek exchange concept and includes a relatively 
small water treatment plant located on the upper Mount Rose fan.  The scenario incorporated 
improvements to the effluent reuse system to supply both Montreux and Callamont Golf 
Courses with reclaimed water.  The reclaimed water would free up Galena Creek and 
groundwater rights presently used and/or planned for irrigation, which could then be converted 
to M&I supplies.  Based on input received, providing the Montreux Golf Course with reclaimed 
water for its primary water supply is not a viable alternative at this time.  Scenario 10 was 
restructured to take this into account. 
 
The updated Scenario 10 includes the construction of both an upper and lower water treatment 
plant, and utilizes the creek exchange concept to a lesser extent.  The upper treatment plant is 
sized at 3 MGD, and relies on Galena Ditch non-irrigation season diversions as its primary water 
supply.  This facility may not operate at capacity during the irrigation season due to the 
availability and priority of water supplies from Galena Creek.   
 
A second 6 MGD treatment plant is proposed to be located lower on the Mount Rose fan in 
order to maximize the available water that can be diverted from Whites and Thomas Creeks.  A 
lower treatment plant is recommended because application of the instream flow 
recommendations presented in Technical Memorandum #3 significantly reduces the amount of 
water available for diversion to an upper treatment plant.  Construction of both an upper Galena 
and lower Thomas / Whites water treatment plant eliminates the need to transfer water from 
Galena to Thomas and Whites Creeks, and visa versa.  Additionally, an upper Galena water 
treatment plant will provide recharge water and/or offset winter groundwater pumping in the 
upper fan area.   
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The lower water treatment plant provides multiple benefits.  During late summer and drought 
periods, the combined flows in Thomas and Whites Creeks drop to less than 6 MGD.  During 
these periods, unused treatment plant capacity is available that can be used to treat 
groundwater containing arsenic and antimony.   
 
Three existing wells that exceed the arsenic standard (STMGID #2, STMGID #9 and DD#2) can 
be piped directly to the treatment plant to supplement the creek supplies.  In addition, up to 
three new wells are proposed in areas where the groundwater does not satisfy the drinking 
water standard for arsenic.  This area is generally considered east of South Virginia Street and 
north of Damonte Parkway.  The additional wells will provide a secondary water supply to the 
treatment plant to supplement the creeks, and during drought periods will allow the County and 
STMGID to pump up to their 9,500 acre feet of available groundwater rights without aggravating 
water level declines on the Mount Rose fan and associated impacts to domestic wells. 
 
Peak day demands are met with the 6 MGD water treatment plant, existing STMGID and County 
wells, completion / equipping of nine County wells (six primary, three secondary) and 4,400 
GPM wholesale delivery from TMWA.   
 
Scenario 12:  Lower Water Treatment Plant with Groundwater Treatment 
 
Scenario 12 as originally proposed utilizes the creek exchange concept and a new water 
treatment plant located low on the Mount Rose fan supplied by both the tributary creeks and 
Steamboat Ditch.  Steamboat Ditch is intended to improve the consistency of supply to the 
water treatment plant.   
 
Based on input received from representatives of the Steamboat Ditch Company, it is feasible to 
contract for capacity to supply a new treatment plant, as well as maintain the ditch in service 
during a severe drought.   However, water quality concerns from storm water runoff entering the 
ditch and water losses during drought operating conditions make this supplemental supply less 
attractive than the secondary groundwater supply option described in Scenario 10.   
 
The updated Scenario 12 consists of the construction of an 8 MGD water treatment plant low on 
the fan.  The treatment plant would be supplied from Thomas and Whites Creek, and Galena 
Ditch during the non-irrigation season.  The creek exchange concept would be used to capture 
creek flows in excess of the treatment plant capacity.  During periods of low creek flows, the 
secondary groundwater sources would be supplied to the plant to allow continued operation at 
the 8 MGD capacity.  It is estimated that up to five new wells plus the three existing wells will be 
necessary to provide the supplemental supply capacity.  
 
Peak day demands are met with the 8 MGD treatment plant, completion/equipping of ten County 
wells (six primary, four secondary) and 3,100 GPM wholesale delivery from TMWA.  
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2.4. Scenario Ranking 
 
To evaluate the relative merits of the three water supply scenarios, ECO:LOGIC performed a 
ranking of alternatives, which considers such factors as ability to satisfy regional water 
management objectives, adaptability to changing conditions, public acceptance and present 
worth cost.  Listed below are the complete ranking criteria and weightings, which were reviewed 
by the Steering Committee, STMGID Local Managing Board and the RWPC, as well as major 
issues considered under each criterion.  Table 8-2 summarizes the individual scores of each 
water supply scenario for each ranking category.  
 
1. Public Acceptance / Quality of Life (15%): 

 Concerns about paying higher rates associated with surface water treatment and PCE 
remediation costs by introducing wholesale water supplies in areas currently served 
exclusively by groundwater. 

 Concern over reduced water flowing in creeks. 
 Concern over siting of new water treatment plant in STM. 
 Concern over groundwater level declines and impacts to domestic wells. 

 
2. Water Quality Issues (5%): 

 Vulnerability of surface water supplies to contamination. 
 Possible impacts to water quality in Truckee River due to decreased flows between 

Glendale WTP and Steamboat Creek in scenarios with exchange concept. 
 Perception that Truckee River and/or creek water may be of lesser quality than 

groundwater. 
 
3. Water Management Objectives / Water Rights (20%): 

 Efficient use of both surface and groundwater resources. 
 Lost opportunity if creek supplies not used. 
 Maximize use of effluent to reduce potable water demands. 
 Dependence on groundwater pumping. 
 Ability to exchange water rights in the future. 

 
4. Reliability (5%): 

 Diversity of supply. 
 Redundancy provided by interties between systems. 
 Flexibility of operation. 

 
5. Implementation Capability (10%): 

 Inter-agency agreements required. 
 State Engineer must approve an atypical diversion concept. 
 Acceptance among project partners. 
 Permitting obstacles. 

 
6. Present Worth Cost (20%): 

 Projects ranked relative to one another. 
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7. Operational Simplicity (5%): 
 Management complexity of creek diversions. 
 Monitoring of stream flows for scenarios with exchange water. 

 
8.  Adaptability to Changing Conditions (20%): 

 Flexibility in phasing of improvements. 
 Not locked in to a single course of action 
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Table 8-2 South Truckee Meadows Facility Plan  
Ranking of 3 Recommended Alternatives - 1 (worst), 5 (best) 

 
Env./Public 

Issues 
15% 

Regional Issues 
40% 

Utility Issues 
45% 

Criteria 1 Criteria 2 Criteria 3 Criteria 4 Criteria 5 Criteria 6 Criteria 7 Criteria 8 

Scenario 

Public 
Acceptance, 

Quality of Life 

Water 
Quality 
Issues 

Water Mgmt. 
Objectives, 

Water Rights Reliability 
Implementation 

Capability 
Present 

Worth Cost 
Operational 
Simplicity 

Adaptability 
to Changing 
Conditions Total Rank 

 

Criteria Weight 15 5 20 5 10 20 5 20 100  
 

Scenario 3: 4 2 2 2.5 3 4 4 3 62.5 3 

Creek Water as Exchange Water, TMWA supply of 8,500 GPM, peak with County / STMGID well pumping capacity 

Scenario 10: 3.5 4 4.5 4.5 3 3.5 2.5 4 75.5 2 

Maximize creeks with 3 MGD upper WTP & 6 MGD lower WTP w/secondary groundwater treatment, 
TMWA supply of 4,400 GPM, Peak with County / STMGID well pumping capacity 

Scenario 12: 3 4 4.5 4 3 4 3 4 76 1 

Maximize creeks with 8 MGD lower WTP & secondary groundwater treatment, 
TMWA supply of 3,100 GPM, peak with County / STMGID well pumping capacity 
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2.5. The Recommended Water Supply Plan  
 
The recommended water supply plan as approved by the Steering Committee, the RWPC and 
STMGID Local Managing Board is a composite of the best aspects of the top 3 scenarios.  
Initially, the creek exchange concept is utilized, which allows Washoe County and STMGID to 
expand water service without immediately constructing a surface water treatment plant for the 
creeks.  The existing wholesale facilities are relied upon to their existing capacity (up to 5400 
GPM) using a combination of Truckee River and tributary creek water rights.  Creek exchange is 
inefficient in making use of the available water resources, but offers a short-term means to 
provide service while creek water rights and connection fees are being accumulated. 
 
Once the demand level increases to 5,400 GPM or to a point that would require TMWA to 
construct “non-refundable” capacity improvements, then the initial 2 MGD phase of the lower 
water treatment plant should be constructed.  Washoe County should conduct the water 
treatment plant site selection/acquisition process immediately, and perform environmental 
assessments for the treatment plant and creek diversion sites.  As described previously, the 
lower water treatment plant would utilize the combined flows available for diversion in Thomas 
and Whites Creeks, and during late summer and drought periods, the unused treatment plant 
capacity is available to treat secondary groundwater containing arsenic and antimony.  Two or 
three additional 2 MGD increments of treatment plant capacity will be required to meet 
demands, timed so that the 5,400 GPM TMWA wholesale supply capacity is not exceeded. 
 
An upper 3 MGD water treatment plant located on Galena Creek is recommended, which relies 
on Galena Ditch non-irrigation season diversions as its primary water supply.  The decision 
whether or not to build an upper water treatment plant is not required immediately.  However, 
the upper treatment plant is an integral component of the recommended water supply plan.  An 
upper treatment plant will keep more water in Galena Creek in the winter rather than diverting it 
to Washoe Lake; and it does not require a transfer of water from one creek to another.  It will 
provide a greater diversity of supply sources.  Most importantly, it will provide recharge water 
and/or offset winter groundwater pumping in the upper Mount Rose fan area.   
 
Reduced dependence on groundwater pumping in the winter is an efficient use of water 
resources.  It will reduce water level declines associated with groundwater pumping needed for 
local capacity requirements, as well as planned groundwater supplies to supplement the lower 
fan area.  If an upper treatment plant is not constructed, an additional 2 MGD increment of 
capacity will be required at the lower treatment plant, for a total capacity of 8 MGD.  The TMWA 
wholesale supply may also be needed to a greater extent to reduce anticipated groundwater 
level declines in the upper fan area. 
 
Construction of either an upper and lower treatment plant or just a lower treatment plant is 
similar in overall cost and highly efficient in their use of the available water resources (Figures 8-
4, 8-5 and 8-6).  The wholesale supply from TMWA may be reduced to 4,400 GPM or lower, and 
either treatment plant alternative has less long-term reliance on groundwater pumping, which 
helps reduce long-term projected groundwater level declines.   
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With the addition of recommended distribution system integration improvements and 
implementation of groundwater management strategies, the recommended water supply plan 
will efficiently meet the projected build-out water demands.  Figure 8-7 depicts the estimated 
timing of the recommended water supply improvements.  Figure 8-8 shows a schematic of the 
major required facilities.  The detailed present worth cost analysis is included in Table A-4 of 
Appendix A. 
 
2.5.1. Cost Estimate 
 
Table 8-3 provides summary cost estimate information.  The costs are allocated between 
existing users and new growth.  The existing users are responsible for their proportionate share 
of arsenic treatment costs related to the three existing wells.  All other water supply costs are 
associated with facilities required to serve new growth. 



8 - 16 

 
Figure 8-4  
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Figure 8-5  
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Figure 8-6  
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Figure 8-7 – Rec. Water Supply Plan  
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Figure 8-8
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Table 8-3 
 

 

Cost

Purchase Property 1 acre @ $100,000/acre (Upper WTP) $100,000 $100,000
10 acres @ $50,000/acre (Lower WTP) $500,000 $42,000 $458,000

3 MGD Upper Water Treatment Plant 3 MGD @ $2.38/gpd $7,140,000 $7,140,000
6 MGD Lower Water Treatment Plant 6 MGD @ $2.07/gpd $12,420,000 $1,043,000 $11,377,000
Blending Facility for Double Diamond Well #2 $188,000 $188,000
Install 8 monitoring stations 8 @ $50,000 $400,000 $400,000
Whites & Thomas Creeks Diversion to WTP Facilities $2,600,000 $2,600,000
Galena Creek Diversion & Pump Station $859,000 $859,000
Increase Wholesale Capacity to 5,400 gpm (Reduce later to a max of 4,400gpm) $810,000 $810,000
Completion of Existing Wells (5) $3,750,000 $3,750,000
Additional Primary GW in Double Diamond 1 @ $850,000 $850,000 $850,000
3 Additional GW Wells for Treatment 3 wells @ $400,000/well $1,200,000 $1,200,000
Re-Drill Double Diamond #2 $250,000 $250,000
Transmission Lines to WTP from Secondary GW Wells $2,222,000 $566,000 $1,656,000

Total = $33,289,000 $1,839,000 $31,450,000
Estimated Annual O&M = $4,089,000
30-Year Present Worth = $82,639,000

New GrowthExisting User

Estimated costs do not include water rights, facilities for artificial recharge, or area-specific water distribution improvements such as new 
tanks or pipelines.

ESTIMATED CAPITAL COSTS FOR MAJOR WATER SUPPLY FACILITIES
SOUTH TRUCKEE MEADOWS FACILITY PLAN - PHASE II

Recommended Water Supply Plan Capital Costs Cost Allocation
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2.6. Groundwater Management Strategies 
 
Under the recommended water-supply alternative, the long-term water supply to the South 
Truckee Meadows can be met by pumping approximately 6,900 acre-feet per year (AFA) from 
municipal wells, in addition to surface water derived from the creeks and water provided through 
TMWA.   Of this amount, approximately 6,400 AFA is proposed to be derived from the STMGID 
and Washoe County wells located on the alluvial-fan west of U.S. 395.  The balance, or 500 
AFA, is proposed to be pumped from wells in the Double Diamond area east of U.S. 395.  
Annual variations to this level of pumping will occur depending on surface water availability. 
 
The effect of groundwater extractions under the recommended water supply plan was 
investigated using the same steady-state groundwater model used to evaluate drawdown in the 
aquifer under other pumping scenarios.  The steady-state drawdown in the aquifer under the 
recommended plan is provided in Figure 8-9.  Comparison of Figure 8-9 with the projected 
drawdown resulting from pumping 7,284 AFA of groundwater (Figure 4-8 of Tech Memo 4) 
shows a measurable reduction in drawdown. 
 
There are several advantages of this strategy.  It reduces municipal well extractions needed to 
meet the build-out water supply from 7,284 AFA to 6,900 AFA, or approximately five percent.  
Any reduction in municipal groundwater pumpage will decrease the drawdown in the aquifer 
related to these wells.  500 AFA, or approximately 7% of the total groundwater supply, will be 
moved to an area east of U.S. 395, which is a groundwater discharge area, farther from the area 
of domestic wells.  Simply redistributing pumping away from areas where domestic wells are 
located will further diminish drawdown in the domestic wells.  However, groundwater 
development by municipal and domestic wells will result in water level declines. 
 
An outcome of implementation of the recommended water supply plan is that future declines in 
water levels of more than 40 feet should be anticipated, which may affect many domestic wells 
in the South Truckee Meadows.  Most of these wells are shallower than the municipal wells and 
may be adversely impacted by a lowering of the water table.   Using South Truckee Meadows 
as a “case study”, a Groundwater Task Force has been established to investigate the 
consequences of groundwater development and the responsibilities of both municipal and 
domestic well owners for any required mitigation actions.   
 
ECO:LOGIC has been retained by the RWPC under separate contract to estimate the number 
of existing domestic wells that may be impacted by the anticipated drawdown in the South 
Truckee Meadows, and to develop and evaluate a range of mitigation options and estimated 
costs.  This information will be provided to the Groundwater Task Force to aide in developing 
regional groundwater policy issues.  Options to mitigate impacts to domestic well owners might 
include deepening or re-drilling affected wells, providing service through the municipal systems, 
minimizing water-level declines through augmentation of natural recharge, and/or supplying 
potable water irrigation demands with reclaimed wastewater. 
 
Recommendations and policy decisions from the Groundwater Task Force are not available at 
the time of this writing.   
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Figure 8-9  
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 With the integrated operation of the water systems, Washoe County and STMGID will have 
greater ability to implement operational strategies to manage the regional well field and provide 
artificial recharge to supplement the natural recharge. 
 
ECO:LOGIC will prepare a separate Technical Memorandum detailing these mitigation options 
and estimated costs specific to South Truckee Meadows. 
 
2.6.1. Recommended Actions 
 
Additional actions recommended to mitigate groundwater level declines include: 
 

 Washoe County should actively promote improvements to the reclaimed water system 
to provide Montreux, Callamont and others a portion of their irrigation water supply 
needs.  Potential uses include Callamont Golf Course irrigation, Montreux Golf 
Course drought backup, Callahan Park irrigation, and common area irrigation for 
Saddlehorn, Montreux, Callamont and St. James’s Village.  The use of reclaimed 
water would free up approximately 650 AF of groundwater presently used and/or 
planned for irrigation, and would provide backbone facilities to allow the continued 
orderly expansion of the reuse system to other identified irrigation sites. 

 
 Consider along with the other mitigation options the construction of a small satellite 

water treatment plant located up high on the Mount Rose fan, with a capacity of 500 
GPM or less.  A small WTP could be constructed relatively quickly, and could offset 
existing groundwater pumping.  The water supply would be from Thomas and/or 
Whites Creek.  This satellite water treatment plant is not a recommended water 
supply component, but rather an interim improvement to help alleviate localized 
groundwater level declines.  

 
2.7. Water Supply Issues Requiring Further Evaluation 
 
During the development of this water supply plan, a number of water rights and policy issues 
were identified that were beyond the scope of the Facility Plan to evaluate.  How these issues 
are addressed depends largely on the selected water supply plan.  With the approval of the 
water supply plan, these issues are generally described as follows.  A more complete 
description of the recommended work within each category is presented in Appendix B. 
 

 Analysis of the creek exchange concept 
 Develop an overall tributary water rights dedication policy 
 Galena Ditch / Washoe Lake evaluation 
 Ditch consolidation 
 Evaluation of Steamboat Creek water rights 
 Use of groundwater 
 Wholesale service contract 
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3. INTEGRATED WATER DISTRIBUTION SYSTEM MODEL 
 
This section summarizes the recommended water supply and distribution system improvements 
necessary to provide build-out water demands to the South Truckee Meadows (STM).  Using 
available water supply and distribution system data, an integrated build-out water model was 
prepared, indicating the improvements and modifications necessary to provide average day 
(ADD), maximum day (MDD), maximum day with fire, and peak hour flows (PHF) to the planning 
area under the recommended water supply plan. 
 
Results of the water distribution system evaluation are presented, including discussion of water 
system modeling criteria, existing conditions, build-out water demands, water supply facilities, 
modeling approach and discussion, recommended system improvements and estimated costs 
of major new facilities. 
 
3.1. Existing Conditions 
 
Washoe County operates six separate major water systems in the STM, including the South 
Truckee Meadows General Improvement District (STMGID), ArrowCreek, Thomas Creek, Mount 
Rose, St. James’s and Double Diamond. 
 
Potable water service to these systems is provided primarily by groundwater.  The Truckee 
Meadows Water Authority (TMWA) also provides water to the Double Diamond area through a 
wholesale water service agreement with Washoe County.  This agreement provides that TMWA 
will supply up to 5,400 gallons per minute (GPM) to inter-tie connections within the Double 
Diamond system at a minimum hydraulic grade line (HGL) of 4,643 feet.  Other existing inter-
ties between the County and TMWA include the Edmands Inter-tie, the LaGuardia Inter-tie, and 
an inter-tie at STMGID Well #1.  These connections allow water to be supplied to TMWA from 
the County during emergency conditions. 
 
3.2. Water System Modeling Criteria 
 
The water system modeling criteria used in developing the integrated build-out water model is 
summarized in Table 8-4. 
 
3.3. Model Development 
 
An integrated water distribution hydraulic model was created using Haestad Methods WaterCad 
version 4.5.  The model combines information from existing models for the STM area water 
systems, provided to ECO:LOGIC by the County.  The integrated model includes the necessary 
major water supply and distribution facilities required to meet ADD, MDD, PHF and MDD with 
fire flows at selected nodes. 
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Table 8-4 Water System Modeling Criteria 

1. Unit Demand Factors

South Meadows/Double Diamond
avg gpd/conn or acre avg gpm/conn or acre

SFR-6,SFR-9 380 0.26

MF-14, MF-21 202 0.14

Public 887 0.62

Schools 266 0.18

CC, NC, G-O 588 0.41

I, IB, IC 588 0.41

WC Remaining Area,                             
SWTM Specific Plan,                                
SETM Specific Plan

avg gpd/conn or acre avg gpm/conn or acre

LDS 767 0.53

MDS 760 0.53

HDS 380 0.26

LDU 308 0.21

Public 887 0.62

Schools 266 0.18

GC, OC, TC 1490 1.03

Industrial 1416 0.98

2. Water Supply Requirements

Max Day Peaking Factor: STMGID/AC 2.25

Max Day Peaking Factor: DD/Damonte 2.05

Max Day Peaking Factor: MR/SJ 3

Peak Hour Peaking Factor 1.5 x Max Day equivalent to WC Design Std, 3.1.2

Maximum Day WC Design Std, 4.2

Average Day WC Design Std, 4.2

Pipe velocity WC Design Std, 3.1.4

STM Facility Plan, Phase I, 
Technical Memorandum No. 4

STM Facility Plan, Phase I, 
Technical Memorandum No. 4

STM Facility Plan, Phase I, 
Technical Memorandum No. 4

Max day demand met by all sources

Avg day demand met with largest source off

5 fps on max day, 10 fps during fire flow plus average day

Conversion from Annual Consumption to 
Max Day for irrigation demands:  

Annual Consumption (gallons) x 19.7% (July consumption) / 31 days  /1440 
= gpm

STM Facility Plan, Phase II, TM 5 
for monthly distribution of irrigation 
demands.
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Table 8-4 Water System Modeling Criteria - Continued

3. Pressure Requirements

Minimum Static Pressure Exceed  WC Design Std 3.1.1

Maximum Static Pressure Exceed  WC Design Std 3.1.1

Fire Flow Minimum Pressure NAC 445A.6711

Maximum Day Demand Minimum Pressure NAC 445A.6711

Peak Hour Demand Minimum Pressure NAC 445A.6711

4. Water Storage Requirements

Equivalent Residential Unit total avg day demand/700 gal/day NAC 445A.66745

Emergency and Operational Storage 850 gal/ERU WC Design Std 6.2

Total Emergency and Operational Storage ERUs * 850

Residential Fire Flow 1500 gpm for 2 hrs = 180,000 gallons Reno Fire and MR Facility Plan

Commercial Fire Flow 2500 gpm for 2 hrs = 300,000 gallons County Standard Practice

School Fire Flow 3000 gpm for 3 hours = 540,000 gallons

Commercial/Industrial Fire Flow 4000 gpm for 4 hrs = 960,000 gallons Reno Fire
Commercial/Industrial Fire Storage may be 
split between tanks

County Standard Practice

40 psi

30 psi

Goal is minimum of 50 psi, may get as low as 40 psi in some areas

Goal is maximum of 100 psi, may be high in some areas

20 psi during fire flow plus max day
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Operational and Service Pressure Zones 
 
The build-out service pressure zones are indicated on Figure 8-10.  In general, the service 
pressure zones span a range of 50 psi (115 feet) and range in pressure from 50 psi in the upper 
portion of a zone, to 100 psi in the lower portion of the zone.  The actual operational pressure 
zones and associated elevations indicated on Figure 8-10 have pressures ranging from 40 psi at 
MDD to 115 psi at an extreme low area within a zone. 
 
The zone boundaries were initially defined based on existing tank elevations within the STM.  
The boundaries were then adjusted to meet the minimum pressure requirements.  The 
objectives in defining the pressure zones included serving no more than two pressure zones 
from each water tank (i.e. Zone 1 and 1A) and providing at least two sources of supply to each 
zone.  There are some instances where a third pressure zone is required (i.e. Zone 1B). 
 
Water Demands, Supply, and Storage 
 
Water demands were added to the model using the methodology described in Appendix C, 
Section 3.  The water demands for each zone are provided in Table 8-5.  The build-out model 
water demands are 9,471 GPM ADD, 22,414 GPM MDD with common area irrigation, and 
33,621 GPM PHF. 
 
Table 8-6 presents the water supplies required to meet build-out model water demands.   Water 
supplies available to provide MDD supply amount to just over 23,000 GPM. 
 
These supplies include a lower water treatment plant (WTP) with a capacity of 4,167 GPM, (6 
MGD) which will treat creek surface water and also high arsenic groundwater wells (STMGID #2 
and #9, Double Diamond #2, and secondary groundwater wells in the east side of the valley).  
New groundwater sources in the area include two wells in ArrowCreek, two wells in Callamont, 
one well in St. James’s, and one well in Double Diamond.  The lower WTP will provide supply 
during MDD. 
 
The upper WTP located off Galena Creek in the Mount Rose area will provide treated creek 
water at a capacity of 2,083 GPM (3 MGD) for the average day scenario only.  Galena Creek 
water may not be available to run this plant at capacity in the summer months, and was 
assumed to be off-line. 
 
Finally, the TMWA wholesale connection in Double Diamond will ultimately provide 4,400 GPM 
to meet MDD. 
 
Water supply facilities for the STM are further explained in Section 2.2 of this Technical 
Memorandum. 
 
Based on the demands associated with each operational pressure zone, and the criteria listed in 
Table 8-4, storage requirements for each zone were defined.  Table 8-7 indicates the water 
storage requirements for each zone.  Table 8-8 provides the fire flow requirements for each 
zone. 
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Figure 8-10 
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ADD, GPM
PHF = 1.5*MDD, 

GPM

Zone Tank Name  
System 
Demand

Common 
Irrigation

Total MDD  

0 MR 3 21 62 0 62 93

1
1A

2
2A

3

3A
3B

4
4A

5

5A
5B

6

6A
6B

7

7A
7B

8

8A
8B

9/8B
9A/8B

10
10A

11
11A

11P

SETMSP

Double Diamond

13

13A
13B

9,471 21,575 839 22,414 33,621
14 31 1 32 48

4,384 117 4,501 6,751

ZONE WATER DEMANDS

MR 2/4 3

MDD, GPM

881195 584 587

Timberline 42

TOTAL DEMANDS, GPM

Callamont 82

St. James's 205

ArrowCreek #2 63

MR 1 55

Saddlehorn 58

ArrowCreek #1 12

419

323

457

1,068

Thomas Creek/Shadow 10

Steamboat 62

246

12

New Tank 7

3,377 6,924 124

Geiger 1,962

436

1,528

410

563

672

1,131

781

1,086

1,697

1,171

1,630

844

654

2,292

614

1,008

3,665

TOTAL DEMANDS, MGD

491

1,083 2,436

10,571

1,167

2,443

7,048

1,750

141

441

109

206

394

1,323

328

617

769

1,029

553

1,104

 
Table 8-5 
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Table 8-6 

Comments

Area Well Rated Capacity
(GPM)

Double Diamond Double Diamond 1 580
Double Diamond 2 350 High arsenic, will be treated at Lower WTP (capacity a part of TP capacity)
Total 930

STMGID STMGID 1 830
STMGID 2 310 High arsenic, will be treated at Lower WTP (capacity a part of TP capacity)
STMGID 3 430
STMGID 4 200
STMGID 5 700
STMGID 6 1,600
STMGID 9 330 High arsenic, will be treated at Lower WTP (capacity a part of TP capacity)
STMGID 11 500
Subtotal 4,900

Timberline STMGID 7 160
Total 5,060

Thomas Creek Thomas Creek 1 360
ArrowCreek ArrowCreek 1 450

ArrowCreek 2 920
ArrowCreek 3 660
Total 2,030

St. James's St. James's 1 350
St. James's 2 390
Total 740

Mt. Rose Mt. Rose 2 150 Well is for backup only, not included in available capacity
Mt. Rose 3 380
Mt. Rose 5 820
Mt. Rose 6 650
Total 2,000

Total Existing Pumping Capacity 9,980.00                 

Proposed Wells

Area Well

Double Diamond DD #3 500 Well expected to meet arsenic standard
 

ArrowCreek ArrowCreek 4 500 Two remaining well sites in the ArrowCreek subdivision
ArrowCreek 5 500 These are the last two on this part of the fan
 

St. James's St. James's 3 500
 

Mt. Rose Callamont - north 600 Being equipped now
Callamont - south 500 Being equipped now
 

Tessa Tessa 1 - west 650 Being equipped now
Tessa 2 - east 850 Being equipped now

4,600

Total Groundwater Capacity 14,580 GPM

Lower Treatment Plant 4,167

Upper Treatment Plant 2,083 Not a supply for maximum day demand

Scenario 10 4,400

23,147 GPM
33 MGD

TMWA Wholesale

Total Supply Capacity

Water Supplies in Model to Meet Maximum Day Demand
Existing Wells

Proposed Wells Capacity

Treatment Plants
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Table 8-7 Water Storage Requirements 
 
 

Zone Tank Name Demand
Calculated 

ERUs
Operational/Emergency 

Storage @ 850 gpd/ERU
Required 
Fire Flow

Total Storage 
Required

Existing 
Storage 

Storage Deficit 
or Surplus

Adjusted 
Operational/Emergency 

Storage
0 MR 3 21 42 36,021 180,000 216,021 321,000 104,979 36,021
1 85 174
1A 110 226
2 63 129
2A 78 161
3 145 298
3A 165 340
3B 131 269
4 107 219
4A 3 6
5 78 160
5A 103 211
5B 25 52
6 152 312
6A 159 327
6B 108 222
7 161 331
7A 135 277
7B 28 57
8 60 123
8A 336 690
8B 62 128
9/8B 144 297

9A/8B 101 209

10 331 682
10A 160 328
11 759 1,560
11A 1,129 2,323
11P 75 154

SETMSP
Double Diamond

13 295 606
13A 670 1,379
13B 118 242

New Tank 1,893,178 300,000 2,193,178 0 -2,193,178 1,291,552

12 3,377 6,948 5,905,450 960,000 6,865,450 3,000,000 -3,865,450 5,905,450

1,680,000 -2,606,779 3,326,779Geiger 3,326,779 960,000 4,286,779

Steamboat 858,374 540,000 1,398,374 2,000,000 601,626 1,460,000

225,000 -504,624 269,246
Thomas 

Creek/Saddlehorn
429,624 300,000 729,624

Saddlehorn 799,622 540,000 1,339,622 1,500,000 160,378 960,000

1,000,000 134,687 565,313ArrowCreek #1 565,313 300,000 865,313

ArrowCreek #2 732,651 180,000 912,651 1,500,000 587,349 822,507

450,000 -89,856 270,000MR 1 359,856 180,000 539,856

Callamont 191,119 300,000 491,119 380,000 -111,119 191,119

1,000,000 -71,120 700,000St. James's 771,120 300,000 1,071,120

Timberline 246,374 300,000 546,374 500,000 -46,374 200,000

750,000 229,553 457,941MR 2/4 340,447 180,000 520,447

Storage 
Balance

Comments

104,979  

1.6 MG of total storage required for Zone 13.  Excess 
storage capacity allocated from adjacent Zone 10

-3,865,450
Existing tanks include DD #1 (1 MG) and DD #2 (2 
MG to be constructed 2002/2003)

-1,591,552

An additioanl 2.6 MG of storage required for Zone 11-2,606,779

An additional 350,000,000 gallons of total storage 
required for Zone 9.  Excess storage capacity 
allocated from Zone 8

0
Excess storage capacity allocated to adjacent Zone 
13 for operational/emergency storage

-344,246

No adjacent zones to transfer excess storage 
capacity

0
Excess storage capacity allocated to adjacent Zone 8 
for operational/emergency storage

134,687

Operation/Emergency storage allocated from 
adjacent Zone 6

497,493
Storage surplus transferred to adjacent Zone 5  for 
operational/emergency storage

0

Operation/Emergency storage allocated from 
adjacent Zone 1

-111,119
500,000 Gallons of storage required for the Callamont 
Tank

0

Storage surplus transferred to adjacent Zones 2 and 
3 for operational/emergency storage

0
Operation/Emergency storage allocated from 
adjacent Zone 1

112,059
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Table 8-8 
 

 

Zone Fire Flow Comments
0 180,000 Residential
1
1A

2

2A
3
3A
3B
4
4A
5
5A
5B
6
6A
6B
7
7A
7B
8
8A
8B
9/8B
9A/8B
10
10A
11
11A
11P

13
13A
13B

300,000 General commercial/industrial

960,000 Barnes & Noble

12 960,000 IGT

300,000 Reno Christian Fellowship

540,000 Galena H.S.

300,000 ArrowCreek G.C. clubhouse

540,000 Hunsberger School

180,000 Residential

180,000 Residential (ArrowCreek, Government lots)

300,000 Montreux G.C. clubhouse

300,000 Callamont G.C. clubhouse

Residential

300,000
Commercial along North side of Mt. Rose 
Highway (Galena Village, Galena Center, Mt. 
Rose Antiques

180,000

Zone Fire Flow Requirements
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The zones indicated on Figure 8-10 were queried in ArcView to determine the ADD, which 
includes commercial and industrial demands.  Based on the Nevada Administrative Code 
requirement for operational storage of 700 gallons per day for each residential equivalent, a 
calculated number of residential equivalents were developed for each pressure zone.  The 
Washoe County design criterion of 850 GPD/ERU was then used to develop the required 
operational and emergency storage for the zone.  The fire flow storage was determined based 
on land use and the largest fire flow requirement within each zone (Tables 8-4 and 8-8).  The 
total storage required was then calculated as the sum of the operational and emergency storage 
plus the fire flow requirement.  The total storage required was compared to the existing storage 
within each zone to determine the amount of any additional storage necessary. 
 
The last three columns in Table 8-7 balance the excess and surplus storage between adjacent 
pressure zones.  Where a zone with surplus storage capacity was adjacent to a zone with a 
deficit, operational and emergency storage capacity was allocated between the two zones. 
Since the zones are connected hydraulically, water can be transferred between adjacent zones 
in this fashion.  For example, to make up for the storage deficit of 71,120 gallons in Zone 2, a 
portion of the surplus from Zone 1 can be allocated to Zone 2.  Allocating emergency and 
operational storage between tanks was only done between directly adjacent zones. 
 
This methodology allows flexibility where new storage capacity is constructed.  For example, 
Table 8-7 uses excess storage capacity in Zone 10 to reduce the amount of new storage in 
Zone 13.  The excess capacity in Zone 10 could instead be used to eliminate the need for 
increased storage in adjacent Zone 9 if desired.  But, this would increase the storage needs in 
Zone 13.  In any case, the total storage required is the same, and Washoe County can use its 
discretion during design to determine how much capacity is provided within each zone. 
 
3.4. Model Discussion 
 
The following sections summarize the integrated South Truckee Meadows water transmission 
model for build-out conditions.  The transmission model was developed to meet average day 
demands, maximum day demands without irrigation, maximum day demands with irrigation, and 
peak hour flows.  The maximum day demand without irrigation was developed to determine the 
required facilities if common area irrigation was completely met by effluent.  In addition a fire 
flow analysis was performed at critical locations.  Tables 8-9 and 8-10 summarize the supply 
source, tank being supplied and the flow supplied between zones for both the average day 
scenario and the maximum day demand with irrigation scenario, respectively.  Table 8-11 
summarizes the specific critical junctions in the build-out transmission model where fire flow 
analysis was performed. 
 
To meet maximum day demands, the build-out model assumes that both the Callamont wells 
and Tessa wells can be operated as system wells and will be used to help meet peak demands 
throughout the South Truckee Meadows as needed.  Peak capacity will be available from these 
wells since most of the wells south of Mount Rose Highway can be rested during the winter with 
supplies provided by the upper WTP.  It should also be noted that there are only a few booster 
stations in the water transmission system.  The existing Mount Rose Tank #2 booster station 
provides water to the highest portions of the system.   
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Table 8-9 

Zone Tank Name Sources Comments

0 MR 3
Mount Rose Tank 2 

Booster Supply from Zone 1

Surplus Supply to Zones 2 & 3

Approx. 140 GPM from Zone 1

Approx. 537 GPM from Zone 1

Surplus Supply to Zones 4

Approx. 90 GPM from Zone 3

 

Surplus Supply to Zone 10

7 ArrowCreek #1 ArrowCreek Well #2 Surplus Supply to Zone 8A

ArrowCreek Well #1 & #4 Approx. 55 GPM from Zone 7
STMGID Well #5

Zone 7 Surplus Supply to Zones 9/8B & 10

Thomas Creek #1 Approx. 150 GPM from Zone 8

Zone 8

Zone 5 Approx. 750 GPM from Zone 5
Zone 8 Approx. 965 GPM from Zone 8

Surplus Supply to Zone 13

Lower WTP Approx. 1,355 GPM from Lower WTP
Zone 13 Approx. 140 GPM from Zone 13

Surplus Supply to Zone 12

TMWA Wholesale Approx. 1250 GPM from TMWA Wholesale

Double Diamond Well #1 Approx. 1240 GPM from Zone 11

Double Diamond Well #3

Approx. 1220 GPM from Zone 10

Surplus Supply to Zone 11

Upper WTP

Zone 1

Zone 3

Upper WTP

Steamboat

Zone 1

11 Geiger

8 Saddlehorn

Zone Water Supplies for Average Day Demand 

1 MR 2/4

2 Timberline

3 St. James's

10

Zone 10

SETMSP/Double 
Diamond

12

13 New Tank

9 Thomas Creek/Shadow

4 Callamont

5 MR 1

6 ArrowCreek #2 ArrowCreek Well #5
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Table 8-10 

Zone Tank Name Sources Comments

0 MR 3
Mount Rose Tank 2 

Booster Supply from Zone 1
Mount Rose Well #5
Mount Rose Well #6 Surplus Supply to Zones 0, 2 & 3

STMGID #7 Approx. 280 GPM from Zone 1
Zone 1

St. James's Well #1 360 GPM from Callamont Booster PS, Zone 4

St. James's Well #2 Approx. 455 GPM from Zone 1

Zone 1
Zone 4

St. James's Well #3
Callamont South Surplus Supply to Zones 3 & 5

Callamont North Approx. 280 GPM from Zone 4

Mount Rose Well #3
Zone 4 Surplus Supply to Zone 10

ArrowCreek Well #3 100 GPM from ArrowCreek Booster PS, Zone 7

ArrowCreek Well #5
Zone 7

7 ArrowCreek #1 ArrowCreek Well #2 Surplus Supply to Zone 6 & 8A

ArrowCreek #1 Approx. 55 GPM from Zone 7
ArrowCreek #4

STMGID #5 & #6

Zone 7 Surplus Supply to Zones 9/8A & 10

Thomas Creek #1 Approx. 220 GPM from Zone 8A
Zone 8A

Tessa East and West Approx.1840 GPM from Zone 8 & 500 GPM from Zone 5
Zone 5 & 8

STMGID Well #4 Surplus Supply to Zone 13

STMGID Well #1 Approx. 440 GPM from Zone 13
STMGID Well #3

STMGID Well #11

Zone 13

Lower WTP Surplus Supply to Zone 12

TMWA Wholesale Approx. 2150 GPM from Zone 11

Double Diamond Well #1 Approx. 4,400 GPM from TMWA

Double Diamond Well #3

Zone 10 Approx. 2880 GPM from Zone 10

Surplus Supply to Zone 11

Timberline

3

13 New Tank

10 Steamboat

Callamont

5 MR 1

6

 

1 MR 2/4

2

St. James's

4

ArrowCreek #2

9 Thomas Creek/Shadow

8 Saddlehorn

11 Geiger

12

Zone Water Supplies for Maximum Day Demand 

SETMSP/Double 
Diamond
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Table 8-11 Fire Flow Modeling 

Fire Location
Model Node 

No. Zone
Fire Flow, 

GPM

IGT SMP-84 12 4,000
Damonte Town Center DAM-104 12 2,500
Damonte H.S. DHS-182 12 3,000
Barnes & Noble J-739A 11 4,000
Brown School J-350 11 3,000
Future Comm./Ind. J-376 13 2,500
Galena H.S. J-802 10 3,000
Lower Government Lots J-477 10 1,500
Fieldcreek/Wolf Run J-594 9 1,500
Hunsberger School J-57B 8 3,000
North ArrowCreek 
Residential

J-1116, J-792, 
J-1123 8 1,500

ArrowCreek Clubhouse J-191, J-421 7 2,500
Southeast St. James's 
Residential J-164 5 1,500
Callamont Clubhouse CE-765 4 2,500
Montreux Clubhouse JM5-690 3 2,500
Galena Forest Estates J-458 3 1,500
Upper Government Lots J-778, J-767 2 1,500
Galena Forest Estates J-220 1 1,500
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In the ArrowCreek development there exists a booster station between the upper and lower 
tanks.  A new booster station is recommended near the Callamont tank to supply additional 
water to the St. James’s Tank and a secondary means of getting water higher into the Mount 
Rose system.  Aside from the few booster stations in the system, the general operation is to use 
surplus capacity from higher portions of the water supply system to lower areas using a network 
of flow control valves and pressure regulators as needed to help meet maximum day demands. 
 
A CD-ROM of the WaterCAD model along with full sized drawings of the model and facilities is 
provided in the Technical Appendices. 
 
Average Day Demand 
 
The average day demand for the South Truckee Meadows at build-out is estimated to be 9,471 
GPM.  The lower water treatment plant is estimated to supply 2,600 GPM, and TMWA 
wholesale is estimated to supply 1,250 GPM.  The remaining demand is met using existing 
groundwater pumping capacity and the upper WTP.  The upper WTP is estimated to provide an 
average day supply of 2,083 GPM.      
 
The upper WTP has enough capacity to meet average day demand in the area south of the 
Mount Rose Highway with approximately 750 GPM of surplus water delivered to the Steamboat 
Tank area from the upper WTP.  The upper WTP is modeled such that approximately half of the 
treatment plant flow is pumped into the Mount Rose high-pressure line to meet demands in the 
upper Mount Rose area, Timberline area, Montreux Development, St. James’s Development 
and Callamont Development.  The remaining flows from the upper WTP are pumped into the 
lower Mount Rose system where they meet demands for the Callahan Ranch area and lower St. 
James’s Development.  Surplus water is used to support demands in the Steamboat Tank area 
via the Mount Rose Highway transmission line. 
 
Upper portions of the ArrowCreek Development, upper government lots and the Tessa 
Development area are supplied by a new well, ArrowCreek Well #5.  This well is anticipated to 
meet demands associated with the upper ArrowCreek Tank #2.  Demands associated with 
ArrowCreek Tank #1, middle portions of the ArrowCreek Development and upper portions of 
Saddlehorn, are generally met by ArrowCreek Well #2.  The lower portions of the ArrowCreek 
Development and the remaining portions of the Saddlehorn development that are served by the 
Saddlehorn Tanks are supplied by ArrowCreek Wells #1 and #4 and STMGID #5.  Surplus 
supplies from this area are used to meet demands in the Steamboat Tank, and “New” Tank 
service areas, and demands in the Thomas Creek Development.  Remaining demands in the 
Thomas Creek tank service area, Zones 9/8B and 9/8A, are met by the Thomas Creek well.  
 
As previously mentioned the Steamboat Tank service area receives enough water from the 
upper WTP via the Mount Rose Transmission line and from the Saddlehorn Tank service area 
to meet service area demands during average day periods with a significant amount of surplus 
water being transferred through the system into the “New” Tank service area, Zones 13, 13A 
and 13B.  The amount of water entering the “New” Tank zone exceeds the service area demand 
thus allowing a portion of the supply to be transferred into the Geiger Tank zone. 
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Demands in the lower portions of the water transmission system which include the Geiger, 
Double Diamond and Damonte Tank service areas, are met using the existing Double Diamond 
Well #1 and new Double Diamond Well #3, the proposed lower WTP, TMWA wholesale, and a 
minor surplus supply of water from the “New” Tank service area.   
 
In summary, the average day demand scenario requires both treatment plants to be operational, 
with the upper treatment plant at capacity, TMWA wholesale supply to be 1,236 GPM and flow 
from only a few wells.  Groundwater wells south of the Mount Rose Highway do not need to 
operate during the average demand period, and only limited operation of wells located on upper 
portions of the fan north of the highway is required to meet average day demands.  Excess 
water from these wells and the upper water treatment plant are transferred to lower points in the 
water transmission system to meet demands in lower portions of the water system.  Table 8-9 
summarizes the water supplies for each tank service area. 
 
Maximum Day Demands (w/ Irrigation) 
 
The maximum day demand at build-out requires the full capacity of the entire supply system 
with the exception of the upper WTP.  It is assumed that during the maximum day demand 
period the upper WTP will not be in operation.  The model limits TMWA wholesale capacity to 
4,400 GPM and the lower WTP capacity to 4,150 GPM.  The remaining supply capacity is 
provided by the existing and proposed groundwater production wells in the South Truckee 
Meadows water system.    
 
The supply methodology during the maximum day demand is very similar to the average day 
demand.  One difference is that without the upper WTP in operation, all of the groundwater wells 
are required to be operational to meet demands.  Another variation between the two scenarios 
is the amount of water that must be transferred down the Mount Rose fan to meet peak day 
demands in the valley.  In particular, the Tessa wells and the capacity of one Callamont Well is 
used to help meet demands in the Steamboat, “New”, and Geiger Tank service areas.  
Additional well capacity from ArrowCreek and Saddlehorn are also transferred down the fan to 
help meet system demands during the maximum day. 
 
As previously discussed the Mount Rose high-pressure line helps supply a large portion of the 
demands south of the Mount Rose Highway.  Under the maximum day demand scenario, Mount 
Rose Wells #5 and #6 supply water for the high-pressure line.  The highest tank service zone, 
Mount Rose Tank #3 meets demands in this area with a small booster pump station from Mount 
Rose Tank #2.  Mount Rose Tank #2 service area demands, Zone 1 and 1A, are supplied by 
Mount Rose wells #5 and #6 with excess water being transferred to the St. James’s Tank and 
Timberline service areas.  Demands in the Timberline Tank service area are met by STMGID 
Well #7 and surplus supplies from Mount Rose Tank #2 service area, Zone 1 and 1A.  The St. 
James’s Tank service area demands are met by two St. James’s wells, surplus water from 
Mount Rose Tank #2, and boosting of water from the Callamont Tank service area.  The 
Callamont Tank service area meets maximum day demands using portions of supplies from the 
south Callamont well and St. James’s Well #3.  A portion of the surplus flows from this area are 
boosted up into the St. James’s Tank service area with the remaining surplus flows transferred 
into Zone 5, the Mount Rose Tank #1 service area.  The Mount Rose Tank #1 service area also 
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receives water from the north Callamont Well and Mount Rose Well #3.  Excess water supplies 
in this zone are transferred to Steamboat, “New” and Geiger Tank service areas via the Mount 
Rose Highway Transmission Line.  In addition, the full capacity of the two Tessa wells are 
transferred down the Mount Rose Transmission Line during maximum day demand periods to 
meet system demands.  The total amount of water transferred from areas south of the Mount 
Rose Highway is approximately 2,000 GPM.   
 
Maximum day demands in the ArrowCreek Tank #2 service area are supplied by ArrowCreek 
Wells #3 and #5 and by a small amount of water boosted from ArrowCreek Tank #1 service 
area.  ArrowCreek Tank #1 service area is supplied from ArrowCreek Well #2 with a small 
amount of surplus water transferred to the Saddlehorn Tank service area, Zone 8A.   
 
The Saddlehorn Tank service area demands are supplied by ArrowCreek Wells #1 and #4, 
STMGID Wells #5 and #6.  The total supply in this zone far exceeds the peak demand.  
Therefore, surplus flows are transferred into the Steamboat and Thomas Creek Tank service 
areas.  The majority of the surplus is received by the Steamboat Tank service area.  Thomas 
Creek Tank service area demands are supplied by the Thomas Creek well and surplus supplies 
from the Saddlehorn Tank service area, Zone 8.   
 
As previously mentioned Steamboat Tank service area receives approximately 2,000 GPM from 
upper portions of the Mount Rose Fan, south of the Mount Rose Highway, and receives and 
additional 1,838 GPM from areas north of the Mount Rose Highway.  The maximum day 
demands in the Steamboat Tank service area are significantly less than the supply; therefore 
the majority of the water flow is transferred through Zone 10 into the “New” Tank service area.  
Excess supply in the “New” Tank service area is then transferred into the Geiger Tank service 
area.  In addition to the excess supply from the “New” Tank service area, the Geiger Tank 
service area also obtains water from STMGID Wells #1, #3 and #11, and from the lower WTP.  
Excess supply from the Geiger Tank service area is then transferred into the lowest zone, the 
Double Diamond / Damonte Tank service area, Zone 12.  Demands in the Double Diamond  / 
Damonte Tank service area are supplied by TMWA wholesale (4,400 GPM), two Double 
Diamond wells, and approximately 2,150 GPM from the Geiger Tank service area. 
 
In summary, a significant portion of the maximum day demand is located in lower portions of the 
South Truckee Meadows water supply system with a significant amount of the supply capacity 
located near upper portions of the system.  The result is the need to transfer water from upper 
portions of the system to lower portions of the system to meet peak day demands. As stated 
previously, peak capacity will be available from these wells since most of the wells south of 
Mount Rose Highway can be rested during the winter with supplies provided by the upper WTP.  
Table 8-10 summarizes the water supplies for each tank service area under MDD conditions. 
 
Maximum Day Demand with Irrigation and Fire Flow 
 
These model runs looked at fire flows in select areas as shown in Table 8-11.  The fire flow 
locations were chosen based on maximum fire flow requirements in each zone, and certain 
other locations where pressures were marginal.  The criteria used in these model runs was no 
pressure under 20 psi anywhere in the system. 
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Based on the results of these model runs, there were no additional system improvements 
necessary to meet fire flow maintaining the minimum pressure requirement of 20 psi under MDD 
conditions. 
 
3.5. Facility Cost Estimates 
 
Based on the build-out water model, Table 8-12 provides a summary of estimated costs for 
water system improvements required for the existing system and improvements related to 
growth.   
 
Existing system improvements are those improvements necessary to reconfigure the pressure 
zone boundaries as shown in Figure 10, which provide system enhancements and redundancy.  
These facilities generally include distribution and transmission piping, and the necessary PRVs 
required to re-zone the existing systems.  Improvements required by growth are those facilities 
necessary to meet water demands in excess of existing demands.  These include distribution 
and transmission piping required to meet increased demands, particularly in the lower 
elevations of the STM (i.e. Damonte, Double Diamond).  Also included in facility costs attributed 
to growth are the new storage tanks and flow control valves. 
 
Figure 8-11 presents an overview of the recommended distribution system improvements, which 
are distinguished as existing system improvements and improvements related to growth.  An 
itemized breakdown of facility costs can be found in Appendix D. 
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Table 8-12 
 

 
 
 

Components

Transmission Lines

8 " 14,160 ft. 10,265 ft. 680,000$         493,000$         1,173,000$   
10 " 10,769 ft. 24,486 ft. 646,000$        1,469,000$     2,115,000$  
12 " 4,191 ft. 10,942 ft. 302,000$        788,000$        1,090,000$  
14 " 10,374 ft. -$                871,000$        871,000$     
16 " 2,887 ft. -$                277,000$        277,000$     

Valves
PRVs 20 ea. 2 ea. 400,000$        40,000$          440,000$     
FCVs 0 ea. 12 ea. -$                240,000$        240,000$     

Pump Stations
Callamont Booster 350gpm@310ft 40 h.p. 204,000$        204,000$     

New Storage Tanks
New Tank (One tank, Zone 13) 1,600,000 gals. 680,000$        680,000$     
Damonte Tank (Two Tanks, Zone 12) 4,000,000 gals. 1,600,000$     1,600,000$  
Geiger Tank (Two Tanks, Zone 11) 2,600,000 gals. 1,144,000$     1,144,000$  
Thomas Creek (One Tank, Zone 9/8B) 350,000 gals. 193,000$        193,000$     
Callamont Tank (One Tank, Zone 4) 500,000 gals. 275,000$        275,000$     

Total = 2,028,000$      8,274,000$      10,302,000$ 

Unit Cost Estimates from Technical Memorandum No. 7

SOUTH TRUCKEE MEADOWS FACILITY PLAN
Cost Estimate for Buildout Water System Improvements

Existing System 
Improvements

Growth
Existing System 
Improvements

Growth
Total Cost

Cost AllocationQuantity
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Figure 8-11
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4. RECOMMENDED EFFLUENT REUSE PLAN 
 
To allow the continued orderly expansion of the effluent reuse system, it is recommended that 
Washoe County actively promote improvements to the system.  Effluent reuse provides the 
means to dispose of treated wastewater generated in the South Truckee Meadows, and 
provides an alternative irrigation water supply, lessening the dependence on potable water 
resources.  Expansion of the effluent reuse system is also recommended to help alleviate future 
groundwater level declines.  Potential effluent irrigation users include the Callamont Golf 
Course, Montreux Golf Course drought backup, Callahan Park, and common area irrigation for 
Saddlehorn, Montreux and Callamont.  Each of these sites presently uses or plans to use 
groundwater for irrigation. 
 
This section presents the results of an evaluation of the effluent reuse distribution system, 
consisting of a summary of the existing conditions, an update of the potential effluent reuse sites 
and projected demands, and identification of recommended effluent reuse infrastructure 
improvements and estimated costs to meet the projected demands.  Possible improvements 
needed at the wastewater treatment plant and Huffaker Reservoir are not included in this 
analysis. 
 
4.1. Existing Conditions 
 
Currently the South Truckee Meadows effluent reuse system uses diverted surface water and 
treated effluent to produce irrigation water that is distributed to several users located south of 
the South Truckee Meadows Water Reclamation Facility (STMWRF).  Under current operation, 
surface water from Howards and Thomas Creek is combined with treated effluent and pumped 
to Huffaker Reservoir.  Upon completion of improvements presently under construction, effluent 
from Huffaker Reservoir and STMWRF is filtered and disinfected to provide a high quality 
irrigation water meeting regulatory and end-user requirements.  Based on current wastewater 
flow projections and the water balance for Huffaker Reservoir, the creek water currently being 
used to supplement the STMWRF effluent supply may no longer be required for irrigation of 
existing sites after 2004.   
 
Existing users include Double Diamond, South Meadows and the ArrowCreek developments, 
and the Wolf Run and ArrowCreek Golf Courses.  The current reuse irrigation demand is 
approximately 1,724 acre-feet annually (AFA).   
 
Future potential reuse sites and estimated demands were previously identified in Phase II, 
Technical Memorandum 5.  These sites were split into two categories, which represent the 
likelihood of these sites using effluent for irrigation.  The first category consists of sites identified 
in prior work as having a relatively high likelihood of receiving effluent.  The second category 
consists of sites that have a good potential of using effluent for irrigation, but are considered 
more preliminary and require further evaluation to determine their feasibility.  These sites are 
referred to as “soft sites”.  Table 8-13 summarizes the identified reuse sites in each category 
and their estimated effluent irrigation demand.  The existing and identified reuse sites have an 
estimated demand of 6,127 AFA.  This compares to approximately 10,000 AFA for the projected 
build-out wastewater flows for STMWRF. 
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Table 8-13 – Identified Effluent Reuse Sites 

Existing STM Reuse Sites     

Annual 
Reuse 
Demand, 
AFA 

       
South Meadows/Double Diamond  550 
ArrowCreek Golf Course   800 
Wolf Run Golf Course   374 
Subtotal: Existing sites, AFA  1724 
       
Future (Firm) STM Reuse Sites*     

South Valley Regional Park   112 
Galena H.S.   56 
UNR Satellite Campus   30 
St.Mary's    8 
Manogue H.S.   56 
Southeast Truckee Meadows/Damonte (Common Area Excluded) 420 
Subtotal: Future (firm) sites, AFA 682 
       
Other Potential (Soft) Reuse Sites*     

Bella Vista Ranch   245 
DD, Damonte, White's Creek Wetlands  561 
Montreux Golf Course**   177.5 
Montreux Common Area   176 
Callamont Golf Course   374 
Callamont Common Area   60 
St. James’s Common Area   43 
Harry Callahan Park   45 
Damonte Common Area Irrigation  50 
Common Area Irrigation on Fan  241 
SB Geothermal   1000 
St. James’s Resort   748 
Subtotal: Future (soft) sites, AFA 3721 
       

Identified Reuse Demand (Soft and Firm sites), AFA 6,127 
*  Modified from reuse sites identified in the "Reno/Sparks/Washoe County 
Regional Wastewater Reclamation Facilities Design Phases I & II" by Carollo 
Engineers 

** Effluent used to supplement creek water during drought conditions (50% 
of peak month demand) 
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4.2. Existing Effluent Reuse System 
 
The existing South Truckee Meadows effluent reuse system consists of two major pump zones.  
The lower pump zone supplies the Double Diamond / South Meadows developments and Wolf 
Run Golf Course, and the ArrowCreek development and golf courses are supplied from the 
upper pump zone.  The lower zone pump station has a reliable capacity of 8,400 GPM, and 
supplies the six million-gallon Field Creek Reservoir.   Field Creek Reservoir provides storage 
for the lower system and supplies water to the upper effluent pump station.    The upper pump 
station has a reliable capacity of 2,800 GPM, and supplies 2 one million gallon storage tanks in 
ArrowCreek.  To meet existing demands, both pump stations operate during the off-peak hours.   
 
The lower distribution system consists of a 24-inch diameter transmission main from the lower 
pump station to Field Creek Reservoir with smaller lines originating from this main.  The South 
Meadows / Double Diamond distribution system generally consists of 6- and 8-inch diameter 
mains that are connected to the 24-inch transmission main with pressure reducing valves.  Wolf 
Run Golf Course receives effluent directly from Field Creek Reservoir via a 10-inch effluent line.  
The upper distribution system consists of a 16-inch diameter transmission main from the upper 
pump station to the storage tanks in ArrowCreek.  The ArrowCreek Golf Course pumps effluent 
directly from the tanks via an owner operated pump station and distribution system. 
 
Upon completion of improvements, effluent is filtered and disinfected prior to entering the 
distribution system.  The filtration system is designed to filter effluent from both Huffaker 
Reservoir and the STMWRF.  The design capacity of the filtration system is 6 million gallons per 
day. 
 
4.3. Recommended Effluent Reuse System Improvements 
 
The identified effluent reuse demand is approximately 6,127 AFA with peak use occurring in 
July (19.7% of annual irrigation demand).  Based on this projected demand and the existing 
pump station, tank and reservoir capacities, a water balance for both the lower and upper 
effluent pump zones was developed and is presented in Table 8-14.   In addition, a backbone 
effluent distribution model was developed to determine required pipe sizes and related system 
improvements.  It should be noted that the potential demands associated with St. James’s 
Resort were not included in the water balance or in the computer model.   Until more definitive 
information is available, it is speculative to perform detailed planning of potential effluent 
delivery options.  
 
The water balance and distribution model indicate that the existing transmission mains, storage 
facilities and pump stations have sufficient capacity to supply the identified demands during the 
peak irrigation month, provided minor modifications are made to the upper pump station and on-
site storage is constructed to support demands in the Montreux/Callamont vicinity.  The 
ArrowCreek tanks would be used for general effluent storage for the entire upper effluent 
distribution system.   
 
The identified peak day demand in the upper pump zone requires the use of all three pumps 
(4,000 GPM) for a limited period each day.   In addition, it would require the pump stations to 
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run during peak hours, resulting in increased power costs.  The upper pump station is currently 
designed to run two pumps with a third pump as backup.  The third pump could be operated at 
the same time as the other two, but would require modifications to the surge control system.  
Since the backup pump would need to be used during peak periods, it is recommended that a 
full replacement pump and motor be maintained in stock.  This would allow for minimal 
downtime in the event one of the pumps fails during peak irrigation periods.  Generally, reducing 
flows for a couple of days for pump replacement would not be detrimental.  
 
The proposed effluent distribution system model was developed utilizing existing pump station 
facilities and piping.  Identified effluent reuse sites located at Galena High School, UNR Satellite 
campus and St. Mary’s are proposed to be provided effluent from the upper distribution system.  
This requires installation of effluent piping along the south side of Mount Rose Highway from 
Thomas Creek Parkway and installation of several pressure reducing valves to provide 
reasonable service pressures to this area.   
 
The subject area could also be served from the lower effluent distribution system.  This would 
require the installation of effluent piping from the South Valleys Regional Park along Wedge 
Parkway to the reuse sites south of the Mount Rose Highway.  In addition, a new booster pump 
station would be needed to meet minimum pressures for the reuse sites.  The decision 
regarding which facility to construct can be made during the preliminary design phase, and 
should be based on capital and operating costs, the potential to serve other sites, and permitting 
issues. 
 

Existing operational records indicate that effluent use in the ArrowCreek Development exceeds 
the daily usage during the peak month presented in Table 8-14.  During short periods, effluent 
use approaches two million gallons per day, which exceeds the calculated peak month daily 
usage by approximately 344,000 gallons per day.  The existing effluent pumping capacity, with 
the minor modifications previously mentioned for the Field Creek Pump Station, still exceeds the 
additional capacity required for the peak day demands in the ArrowCreek Development.  The 
proposed effluent distribution system has excess pumping capacity of approximately one million 
gallons per day that may be used to meet peak day demands.  Peak day demands in excess of 
the estimated average day of the peak month may be due to the sophisticated, automated 
irrigation systems located at the golf courses.   
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Existing STM Reuse Sites

Peak Month 
(July, 19.7%) 

GPD

Effluent 
Demand 

Period (hours)
Day (GPM) Night (GPM) Day (GPM) Night (GPM)

South Meadows/Double Diamond 1,138,824 8 0 2373
ArrowCreek Golf Course 1,656,472 8 0 3451
Wolf Run Golf Course 774,400 10 0 1291
Subtotal: Existing sites, GPD 3,569,696

Future (Firm) STM Reuse Sites

South Valleys Regional Park 231,906 10 0 387
Galena H.S. 115,953 8 0 242
UNR Satellite Campus 62,118 8 0 129
St.Mary's 16,565 8 0 35
Manogue H.S. 115,953 8 0 242
Southeast Truckee Meadows/Damonte (Common Area Excluded) 869,648 8 0 1812

1,412,142

Other Potential (Soft) Reuse Sites

Bella Vista Ranch 507,294 12 352 352
DD, Damonte, White's Creek Wetlands 1,161,601 12 0 1613
Montreux Golf Course 367,530 10 0 613
Montreux Common Area 364,424 8 0 759
Callamont Golf Course 774,400 10 0 1291
Callamont Common Area 124,235 8 0 259
St. James's Common Area 89,035 8 0 185
Harry Callahan Park 93,177 12 0 129
Damonte Common Area Irrigation 103,529 8 0 216
Common Area Irrigation on Fan 499,012 8 0 1040
SB Geothermal 2,070,589 12 1438 1438
St. James's Resort* 1,548,801

7,703,628

Identified Reuse Demand (Soft and Firm sites), GPD Total = 12,685,466 1,288,942 5,684,803 0 4,162,920

6,048,000 6,048,000 2,880,000 2,880,000

4,759,058 363,197 2,880,000 -1,282,920
4,162,920 gallons 1,282,920 gallons

10.5 hrs 5.3 hrs
* Due to the distant location and uncertainty of development, the site was not included in the system capacity calculations 
** STMWRF Pump Station Capacity = 8,400 GPM; Field Creek Pump Station Capacity = 4,000 GPM

Table 8-14 – South Truckee Meadows Effluent Demands/Supply Capacity

Volume of Field Creek Res or ArrowCreek Tanks Used in 24hrs =
Time Required to Fill Depleted Storage at Available Pumping Capacity =

Total Demand Volume (gals)

STMWRF Pump Zone 
(Lower)

Field Creek Pump Zone 
(Upper)

Supply Capacity (Assume operated 24hours; 7 days a week during July)** =

Subtotal: Future (firm) sites, GPD

Subtotal: Future (soft) sites, GPD
Total Demand Volume (gals)

Excess Supply Capacity or Deficit During Period of Use =
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Table 8-14 presents the proposed usage periods at each identified reuse site, including required 
pumping capacities, storage volume used during a 24-hour period and the required time to refill 
the storage facilities in both pump zones.  Both the upper and lower pump stations can replenish 
depleted storage with their existing pumping capacities.  Following are several key assumptions 
used to develop the supply and demand estimates: 
 

 Public areas are irrigated during an eight-hour period at night.  Increased effluent quality 
may allow for some variation in this schedule and reduce nighttime peak demands.   

 
 Demands for Montreux Golf Course reflect half of the estimated irrigation demand to 

serve as a drought backup supply, with their remaining supply consisting of existing 
Galena creek irrigation rights.   

 
 If St. James’s Resort is considered a viable reuse site, then additional storage and/or 

pumping capacity may be required depending upon whether it is connected to the upper 
or lower pump zone. 

 
A planning level effluent distribution system model was developed based on the peak month 
demands for the identified reuse sites.  Figure 8-12 shows the recommended effluent reuse 
system improvements, including pump stations, storage facilities, and new backbone effluent 
distribution mains.  Model results are included in the Technical Appendices.   
 
It is assumed that effluent is delivered over a twenty-four hour period to on-site storage in the 
Callamont / Montreux vicinity for golf course and common area irrigation.  Owner operated 
pumping and distribution facilities would pump from these storage tanks to irrigate the golf 
courses, similar to the operation at ArrowCreek.  Booster pump stations and on-site storage for 
Callamont, Montreux and St. James’s could be combined and strategically located to minimize 
the cost between the three effluent users.  A possible location of a combined facility could be 
near the northwest corner of the Callamont Development.  Delivering these flows to the on-site 
storage tanks in the Callamont / Montreux area over a twenty-four hour period would minimize 
the size of effluent transmission lines.     
 
In the South Meadows / Double Diamond development, there are several areas in South 
Meadows that will have pressures below 40 psi at this demand level.  It is recommended that a 
third PRV connection from the 24-inch high-pressure transmission line be installed near the 
intersection of Highway 395 and Damonte Ranch Parkway.  This connection will increase 
residual pressures in the South Meadows effluent distribution system during peak periods to 
approximately 40 psi.  In addition, several PRVs will be required on the transmission line 
supplying Galena High School, St. Mary’s Medical Facility and the UNR Satellite Campus to 
reduce delivery pressures to acceptable levels.       
 
The model indicates that the Steamboat Geothermal Plant can be supplied with 1,438 GPM of 
effluent 24 hours a day from the lower distribution system with a delivery pressure of 
approximately 25 psi.  If flows required by the facility vary over a 24-hour period, or increased  
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Figure 8-12 
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pressures are required, it is assumed that the owner would provide on-site storage and/or 
pumping facilities. 
 
The existing effluent filtration system does not have sufficient capacity to meet identified effluent 
demands approaching 12 MGD during peak irrigation months.  The existing 6 MGD filtration and 
disinfection capacity will meet required regulatory requirements for treated effluent from the 
STMWRF.  However, to meet the 12 MGD demand, additional filtration capacity may be 
required to meet end-user effluent water quality requirements (i.e. algae removal) for 
approximately 6 MGD of effluent withdrawn from Huffaker Reservoir.  
 
4.4. Cost Estimate 
 
A planning level cost estimate has been developed based on the recommended backbone 
effluent distribution system, and is summarized in Table 8-15.  The cost estimate was developed 
based on the need for new effluent transmission mains, pump station modifications and on-site 
storage, and does not include pump stations required for on-site distribution or for facilities 
already constructed.  The estimated cost of improvements to the lower and upper effluent 
transmission system to meet the projected demand level is $1,960,000 and $3,725,000, 
respectively.  These costs include 35% for engineering, permitting and construction 
management and contingencies.  The estimated cost for an additional 6 MGD of filtration 
capacity at the STMWRF, if determined to be required, is $2,676,000.   
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Table 8-15 

Recommended Effluent Reuse System Improvement Quantities and Cost Estimate 

  
Components     Quantity Cost1 

 

  Recommended Facilities For Lower Pump Zone     
   6 "  36,200 ft. $1,303,000  
   8 "  2,350 ft. $113,000  
   10 "  2,400 ft. $140,000  
   12 "  4,450 ft. $320,000  
 Pressure Reducing Valve & Vault  
   6”-8” PRV Assemblies 4Ea. $80,000  

   
     Sub-Total = $1,960,000
  Recommended Facilities For Upper Pump Zone     
  6 “  7,600 ft. $342,000
  12 “  21,200 ft. $1,908,000
  16 “  5,000 ft. $600,000

 Pump Station Modification 

  Surge Control Modification l.s. $10,000
 Pump Station    
  Spare Pump for Field Creek P.S. l.s. $75,000
  Site Specific Storage Tanks      
   Callamont/Montreux Vicinity 2 - 750,000Gals. $750,000  
 Pressure Reducing Valve & Vault  
   6”-8” PRV Assemblies 2Ea. $40,000  

     Sub-Total = $3,725,000
 STMWRF Improvements 
  6 MGD Filtration System  l.s. $2,676,000
     Sub-Total = $2,676,000
   

          Total Cost = $8,361,000
 

 
1  Unit Cost Estimates from Technical Memorandum No. 7 
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 5. BUILD-OUT SEWER INTERCEPTOR MODEL 
 
The wastewater collection system Facility Plan component compiles and evaluates existing 
planning studies for sewer interceptor improvements within the South Truckee Meadows.  Using 
available data, a build-out model of the major sewer interceptors required to serve the planning 
area has been prepared.  Two build-out flow scenarios have been developed, both with and 
without the conversion of existing septic systems to the municipal sewer system.   
 
The model is used to validate existing and planned interceptor sizing recommendations and 
improvements, and to identify potential areas of deficiency.  Although a useful tool, the build-out 
model in its present state has some limitations.  Foremost, accurate flow data was not available 
to calibrate the model to actual flows.  Therefore, modeled flows at the build-out condition may 
not represent “real world” conditions.  Once accurate flow data is obtained in the future, Washoe 
County can update the model and confirm the potential areas of deficiency identified in the 
analysis. 
 
The following sections discuss interceptor design criteria, model development, and model 
results.  The model results identify existing sewer interceptors that do not meet Washoe County 
design criteria under the two build-out flow conditions, together with planning level cost 
estimates.  Conclusions and recommendations are presented, which identify potential problem 
areas and solutions, and suggestions for further detailed evaluation. 
 
4.5.1. Interceptor Design Criteria 
 
The project study area consists of the service area for the South Truckee Meadows Water 
Reclamation Facility (STMWRF).  Modeled interceptors are under the ownership of Washoe 
County.  Table 8-16 lists the criteria used for the wastewater flow model. 
 
 

Washoe County
County Design 

Standard Comments Criteria Used
Manning's "n" value

Damonte Ranch Lines not specified 0.011(1)

All other lines not specified 0.012(1)

Velocity - Min 2.5 ft/s Applies to pipe flow at 0.5D 2.5 ft/s(2)

Velocity - Max 10 ft/s 10 ft/s(2)

Max Pipe Flow 0.8D 0.8D(2)

Residential Peaking Factor not specified At collection area connection to sewer system 3(1)

Commercial Peaking Factor not specified At collection area connection to sewer system 2(1)

(1) June 17, 2002 meeting with Susan Hood, Washoe County Utilities Division
(2) Washoe County Utility Division Design Standards, Dec 1991

Table 8-16 - Interceptor Design Standards
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5.5.2. Model Development 
 
A sewer interceptor model for the South Truckee Meadows at build-out was developed using 
HYDRA® sewer modeling software.  The model was not calibrated because there is insufficient 
flow data available at this time.  The model pipes were selected in cooperation with County staff 
to include the key existing and proposed pipes in the South Truckee Meadows system. 
 
The following pump stations were included in the model: 
 
 Montreux Pump Station 
 Pecetti Ranch Pump Station 
 Steamboat Pump Station 

 
These pump stations were modeled for future conditions assuming they will be upgraded or 
replaced in the future to accommodate the future peak flow to the station. 
 
The Southwest Vista, CDB, and Dorothy Towne pump stations were not incorporated into the 
model because they are slated to be abandoned in the future when the flow to these stations is 
diverted to new gravity sewer lines. 
 
Existing Pipe Data 
 
Much of the existing pipe data were provided by the Washoe County Utility Division GIS 
department.  Incomplete ground surface data were supplemented using two-foot interval ground 
surface contours.  Incomplete pipeline data were supplemented using Utility Division plan sets.  
Anomalies in the data set such as reverse slope on pipes were checked against Utility Division 
plan sets and corrected. 
 
It appears that most of the existing pipe elevation data was based on the same elevation datum.  
However, this has not been confirmed for all model elements, so model users should consider 
all elevations as relative.   
 
Within the model, elevations of all of the “A” line segments from South Virginia Street to the 
treatment plant were lowered by 2.63 feet from their plan set elevations.  This was done to 
match the elevation datum of the lines immediately upstream.  The amount of this adjustment is 
based on the benchmark reference in General Note #1 of Washoe County’s plan set 
#2.92.008.M, “Sanitary Sewers – Old Virginia to Shadow Ridge”.  The 2.63 foot adjustment 
coincided with the amount needed to allow pipe A.0510 beneath South Virginia Street to match 
the design drawing slope. 
 
Existing Lift Stations 
 
Table 8-17 summarizes the existing lift station characteristics for the pump stations included in 
the model, as provided by SPB: 
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Table 8-17 – Existing Pump Stations 

Name 
Pump 
Rate 
(GPM) 

Wetwell 
Diameter 
(Ft) 

Operating Volume for 
Lead & Lag Pumps 
(Gallons) 

Pumps 
Expansion 
Capability 

Montreux 780 10 1,761 (3) 35 Hp - 

Pecetti Ranch 122 5 - - - 

Steamboat 1,472 10 2,935 (2) 50 Hp 3rd pump 

 
 
Proposed Pipes 
 
Proposed pipes were developed using the interceptor design criteria previously listed.  Force 
main sizes are based on a maximum fluid velocity of approximately 6 feet per second at peak 
flow. 
 
The proposed Mount Rose Interceptor and Pleasant Valley Interceptor were incorporated into 
the model as design pipes (designated DPI) using the preliminary routing as identified by 
Washoe County in mapping provided for the capital improvement program.  The northern 
portion of the proposed Pleasant Valley Interceptor route was modified in order to connect to the 
existing system in Damonte Ranch Parkway due to insufficient capacity in a reach of pipe at the 
originally proposed connection point.  It was not the intent to provide a detailed design of the 
proposed interceptors, but rather to incorporate them into the model to identify future flows to 
the interceptors and route this flow to the existing collection system piping. 
 
Where replacement of existing pipes will be required to handle build-out flows, the replacement 
pipes were modeled at the same slope as the existing pipe.  The replacement diameter was 
then determined based on the pipe transporting the design flow rate without exceeding a 0.80 
d/D ratio. 
 
Collection Area Sub-basins and Flow Development 
 
The sewer collection area was divided into multiple basins as shown on Figure 8-13.  Average 
flows for each sub-area are based on the flow development methodology discussed in Appendix 
C.  The flows from each sub-basin were injected into the model as discussed in the following 
section. 
 
Two flow scenarios were developed: 
 Flow Scenario 1 - build-out flow of the entire area, including flow from parcels that currently 

have septic systems.  Total average daily flow = 15.96 MGD 
 Flow Scenario 2 - build-out flow of the entire area, excluding flow from parcels that 

currently have septic systems.  Total average daily flow = 13.51 MGD 
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Figure 8-13 – Collection System Interceptor Model  
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Diurnal Sewer Flow Variation & Flow Attenuation 
 
The South Truckee Meadows Water Reclamation Facility does not currently have the metering 
capabilities to accurately characterize the diurnal flow variations to the plant.  Since site-specific 
data is not available, generic curves were used in the model.  These curves should be adjusted 
when data becomes available to characterize diurnal flow variations specific to the South 
Truckee Meadows. 
 
Two basic diurnal curves were used to inject build-out flows into the model pipes; one for 
residential flows and another for industrial/commercial flows.  These curves are shown in Figure 
8-14.  The shape of the residential curve was generally based on diurnal variations to the Reno-
Stead Water Reclamation Facility (a comparably sized facility) for which data was available.  
The peak of the curve was adjusted to provide a 3.0 peak.  The commercial/industrial curve is 
an estimation assuming that the majority of the businesses will have daytime activity of a 
standard 8:00 AM to 5:00 PM workday. 
 

Figure 8-14 - Diurnal Curves
South Truckee Meadows Sewer Model
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The Damonte Ranch sub-basins had a mixture of residential/commercial/industrial flows, 
therefore the peaking factor for the basic curves was modified to inject the flow based on a 
“weighted average” peak for each Damonte Ranch sub-basin (DR basins). 
 
Sewer flow is injected at different amounts for different times based on the diurnal curve for the 
sub-basin.  The model routes and combines each “injected” hydrograph as flow is transported 
through the piping system.  Therefore, peaking factors are attenuated as more hydrographs are 
combined within the interceptor system.  As a result, the peaking factor in individual pipe 
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reaches is approximately 3.0 at the extremities of the system and generally decreases as flow 
nears the treatment facility. 
 
Flow Diversions 
 
Two flow diversions were incorporated into the model to represent future conditions planned by 
Washoe County to mitigate capacity problems in Zolezzi Lane.  The location of these diversions 
is shown on the pipe key map in Appendix D. 
 
 DIV-Pecetti1 – The diversion labeled “DIV-Pecetti1” in the model diverts all flow of sub-

basins A1a.07, A1a.08, A1a.09, and A1a.10 from upstream of the existing Southwest 
Vistas Pump Station north to the lines in the Pecetti Ranch Subdivision.  “DIV-Pecetti1” 
runs from line A4.0030 to line A1a1.0020, which flows into the “A1a” line.  This diversion 
eliminates the need for the Southwest Vistas Pump Station. 

 
 DIV-Pecetti2 – The diversion labeled “DIV-Pecetti2” in the model diverts part of the flow of 

sub-basins A2a1.00, A2a1.01, A2a1.02, A2a1.03 from near Zolezzi Lane and Thomas 
Creek Road north to the lines in the Pecetti Ranch Subdivision.  “Div-Pecetti2” runs from 
line A2a1.0170 to line A1a.0350. 

 
5.3. Model Results 
 
Model Runs 
 
Two model runs were performed.  The primary model run, entitled “BO+SEP” represents all 
build-out flows, including septic system contributions.  The second model run, entitled “BO-SEP” 
represents build-out flows excluding septic system contributions and was performed to allow 
Washoe County to see how future capacity problems are affected if septic system flows are not 
brought into the system. 
 
The interceptor collection system model results for the “BO+SEP” and “BO-SEP” model runs, 
and a pipe location map showing the individual pipe number are included in the Technical 
Appendices. 
 
Existing Pipes 
 
Table 8-18 lists all of the pipes with a d/D ratio greater than 0.80, the existing diameter, and the 
replacement diameter required to handle future flows.  Interestingly, the model indicates that all 
the pipes that exceed a d/D ratio of 0.80 are completely surcharged.   
 
There are many existing lines that will handle the build-out conditions if existing septic system 
flows are not included.  These are indicated with NA (Not Applicable) in the column entitled, 
“New Diameter Without Septic Flow.” 
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Table 8-18    Existing Gravity Line Replacements 

Pipe Name Length 
Existing 
Diameter 
(In.) 

New Diameter 
With Septic Flow 
“BO+SEP” 
(In.) 

New Diameter 
Without Septic Flow 
“BO-SEP” 
(In.) 

A.0010 300 36 39 NA 
A.0030 457 36 39 NA 
A.0040 142 36 39 NA 
A.0060 30 36 39 NA 
A.0070 119 36 39 NA 
A.0080 440 36 39 NA 
A.0100 50 36 39 NA 
A.0120 384 36 39 NA 
A.0130 53 36 39 NA 
A.0150 53 36 39 NA 
A.0160 213 36 39 NA 
A.0170 183 36 39 NA 
A.0220 332 30 33 NA 
A.0480 341 24 27 NA 
A.0490 334 24 27 NA 
A.0500 338 24 27 NA 
A.0510 312 24 27 NA 
A1.0010 356 16 18 NA 
A1.0020 346 15 18 NA 
A1.0030 350 15 18 NA 
A1a.0010 411 12 15 15 
A1a.0020 403 12 15 15 
A1a.0030 402 12 15 15 
A1a.0040 238 12 15 15 
A1a.0050 322 12 15 15 
A1a.0060 104 12 15 15 
A1a.0070 117 12 15 NA 
A1a.0080 158 12 15 NA 
A1a.0090 165 10 15 12 
A1a.0110 240 10 12 NA 
A1a.0120 400 10 12 NA 
A1a.0310 356 10 12 NA 
A1a.0330 58 10 12 NA 
A2.0190 145 18 21 21 
A2.0820 62 8 10 10 
A2.0940 135 15 18 NA 
A2.0950 248 15 18 NA 
A2.0960 245 15 18 NA 
A2.1210 42 15 18 NA 
A2.1220 400 15 18 NA 
A2.1240 385 15 18 NA 
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Table 8-18    Existing Gravity Line Replacements 

Pipe Name Length 
Existing 
Diameter 
(In.) 

New Diameter 
With Septic Flow 
“BO+SEP” 
(In.) 

New Diameter 
Without Septic Flow 
“BO-SEP” 
(In.) 

A2.1250 400 15 18 NA 
A2.1270 395 15 18 NA 
A2.1280 395 15 18 NA 
A2.1290 345 15 18 NA 
A2.1300 347 15 18 NA 
A2a.0010 245 12 15 NA 
A2a1.0240 172 8 10 10 
A4b.0030 129 8 10 10 
A5.0020 361 10 12 12 
A5.0070 51 8 10 NA 
A5.0100 97 8 10 10 
A5.0110 205 8 10 10 
A5.0230 187 8 10 10 
A5.0240 94 8 12 10 
A5.0250 196 8 12 10 
A5.0260 196 8 12 10 
A5.0270 168 8 10 10 
A5.0280 220 8 10 10 
A5.0290 146 8 10 10 
A5.0310 194 8 10 10 
A5.0320 202 8 10 10 
A5.0340 165 8 10 10 
A5.0350 242 8 10 10 
A5.0530 69 8 12 12 
C.0015 69 30 33 NA 
C.0020 550 30 33 NA 
C.0030 600 30 33 33 
C.0040 645 30 33 33 
C.0050 408 30 33 NA 
C.0060 475 30 33 NA 
C.0070 413 30 33 NA 
C.0080 589 30 33 NA 
C.0090 129 30 33 NA 
C.0110 595 30 33 NA 
D.0010 1200 24 27 27 
D.0020 988 24 27 27 
D.0030 2049 24 27 27 
D.0050 2296 18 24 24 
D.0060 1043 18 24 21 
D.0070 2420 18 24 21 
D.0080 1555 15 18 18 
D.0090 765 15 18 18 
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Table 8-18    Existing Gravity Line Replacements 

Pipe Name Length 
Existing 
Diameter 
(In.) 

New Diameter 
With Septic Flow 
“BO+SEP” 
(In.) 

New Diameter 
Without Septic Flow 
“BO-SEP” 
(In.) 

D.0130 420 18 21 NA 
D.0140 400 18 21 NA 
D.0150 603 18 21 NA 
D.0160 504 18 21 21 
D.0170 604 18 21 NA 
D.0190 409 18 21 NA 
D.0200 410 18 21 NA 
D.0230 23 12 18 15 
D1.0010 504 12 15 15 
D1.0020 524 12 18 15 
D1.0030 300 12 18 15 
D1.0040 538 12 18 15 
D1.0050 604 12 18 15 
D1.0060 300 12 18 15 
D1.0090 588 12 15 NA 
D1.0100 566 12 15 15 
D1.0110 119 12 18 15 
D1.0120 81 12 18 15 
D3.0010 1402 8 12 12 

 
 
Figure 8-15 shows model results indicating the most significant line replacements, however it 
does not call out all of the pipe replacements listed in Table 8-18.  Refer to Appendix D for the 
specific location of all replacement pipes. 
 
Diversion Structures 
 
As described in a previous section, Washoe County has plans to provide wastewater diversions 
to minimize capacity problems in Zolezzi Lane. 
 
DIV-Pecetti1 diverts the entire flow to the Southwest Vistas Pump Station. 
 
DIV-Pecetti2 diverts only part of the flow and the modeled diversion rate was adjusted to 
minimize the impact on the downstream piping systems.  Optimal diversion rates at peak flows, 
based on the model, are shown in Table 8-19. 
 

Table 8-19    Diversion Rates 
Model Run “DIV-Pecetti2” Optimal Diversion Rate at Peak Flow 
BO+SEP 1.33 CFS diverted @ 1.57 CFS peak inflow 
BO-SEP 0.79 CFS diverted @ 1.07 CFS peak inflow 
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Figure 8-15 – Interceptor Model Results 
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As seen on Figure 8-15, these diversions minimize most of the capacity problems in Zolezzi 
Lane, however, they create surcharges in the portion of the “A1a” line located in Old Virginia 
Road east of South Virginia Street. 
 
With DIV-Pecetti2 inactive (no flow diverted) the potential pipe capacity problems in Old Virginia 
Road were generally the same when using the BO+SEP flow input.  With DIV-Pecetti2 inactive 
and using the BO-SEP flow input, there were no capacity problems in Old Virginia Road.  
However, some of the piping in Zolezzi Lane had capacity problems for either flow scenario 
when DIV-Pecett2 is inactive. 
 
Pump Stations & Force Mains  
 
The peak flows to each of the existing lift stations in the model are listed in Table 8-20. 
 

Table 8-20   Peak Flow to Modeled Pump Stations 

Name 
Existing 
Pump Rate 
(GPM) 

Peak Flow With Septic
“BO+SEP” 
(GPM) 

Peak Flow Without Septic 
“BO-SEP” 
(GPM) 

Montreux 780 1,178 1,111 

Pecetti Ranch 122 88 38 

Steamboat 1,472 16,369 14,576 

 
The existing force mains are adequate for the Montreux and Pecetti Ranch pump stations.  A 
parallel or replacement force main will be required for the Steamboat Pump Station at build-out. 
 
Proposed Interceptors 
 
Proposed interceptors include the Damonte Ranch Interceptor, the Mount Rose Interceptor and 
the Pleasant Valley Interceptor.   
 
For the purposes of this report, the Damonte Ranch Interceptor is defined as the 15” through 24” 
diameter lines within the Damonte Ranch Subdivision.  This proposed interceptor was modeled 
as an existing line because it has been approved by Washoe County.   
 
The Pleasant Valley Interceptor is listed in two phases, the first being from the existing system 
to the Dorothy Towne Pump Station, and the second phase being the remainder of the line for 
St. James’s Village.   
 
Table 8-21 lists the peak model flows for the Damonte Ranch, Mount Rose and Pleasant Valley 
Interceptors for each flow scenario. 
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Table 8-21    Proposed Interceptor Peak Flows 

Proposed Interceptor 
Peak Flow With Septic 
“BO+SEP” 
(cfs) 

Peak Flow Without Septic 
“BO-SEP” 
(cfs) 

Damonte Ranch 13.72 11.97 
Mount Rose 1.2 1.2 
Pleasant Valley Phase 1 13.0 10.6 
Pleasant Valley Phase 2 8.6 6.6 

 
The model shows most of the Damonte Ranch Interceptor to be overloaded at build-out.  This 
was true for both the “BO+SEP” and the “BO-SEP” model runs.  The capacity problems with the 
Damonte Ranch Interceptor could be reduced by re-routing all of the flow from sub-basins 
D1.01, D1.02, and D1.03 from line D1.0120 near State Route 341 and Toll Road west to the 
proposed Pleasant Valley Interceptor.  If the flow is rerouted, line D.0050, a 2,300 foot section of 
18” pipe, will be the only segment of the interceptor with a capacity problem. 
 
If flow from sub-basins D1.01, D1.02, and D1.03 are re-routed to the Pleasant Valley 
Interceptor, the portion of the interceptor downstream of State Route 341 would need to 
accommodate an additional 4.5 cfs peak flow including septic system flows, or an additional 2.9 
cfs excluding septic system flows. 
 
9.5.4. Preliminary Capital Cost Estimate 
 
Based on the conceptual nature of much of the interceptor collection system model, only major 
costs are included at this time.  Table 8-22 presents the preliminary cost estimates for the two 
flow scenarios.  The estimated quantities and costs can be found in Appendix E. 
 

Table 8-22     Preliminary Capital Cost Estimate 
Option Cost 
Build-out system with septic system flows $26.6 million 
Build-out system without septic system flows $22.1 million 

 
 
10.5.5. Conclusions and Recommendations 
 
The interceptor sewer model provides a good representation of the performance of the South 
Truckee Meadows sewer system at build-out conditions using planning level wastewater flows 
and estimated diurnal variations of the flows. 
 
Recommendations are based on the build-out sewer model using planning level flow data.  It 
would be prudent for the Department of Water Resources to pursue some additional data 
collection and analysis efforts to create a calibrated wastewater flow model.  Listed below are 
the major steps we envision would be necessary to produce a calibrated build-out sewer model: 
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1. Gather additional flow data: 
 

o South Truckee Meadows Water Reclamation Facility - after the new metering 
equipment currently under construction has been on-line long enough to generate 
accurate historical data, the data could be used to help characterize peak dry 
weather flows, peak wet weather flows, and diurnal flow variations. 

 
o Characterize residential and commercial/industrial diurnal flow variations by 

temporarily metering flow at key points within the existing system. 
 

o Further refine wastewater flow factors based on metered flows. 
 

o Meter key sewer system areas during storm events to characterize the amount of 
infiltration and inflow. 

 
 

2. Calibrate a “current condition” sewer model: 
 

o Modify model piping to represent actual pipe and pump station configurations. 
 

o Determine current development for each flow sub-basin. 
 

o Apply refined flow factors to the current development to obtain current flow 
contributions for each sub-basin. 

 
o Adjust diurnal curves, and pipe friction factors until model performance adequately 

represents observed performance. 
 
 

3. Update the build-out sewer model 
 

o Apply the “current condition” flow factors, diurnal curves, and pipe friction factors 
to the build-out population of each sub-basin and re-run the model. 

 
Because the sewer model is not calibrated, the capacity problems identified should be viewed 
as indications of potential problem areas in the build-out condition.  Some of the key problem 
areas and recommendations are discussed below: 
 
 As seen on Figure 8-15, the sewer model indicates that there are several areas of the 

existing system that may be out of capacity at build-out conditions.  The flow from parcels 
that currently have septic systems has a significant impact on the number of pipes that will 
have insufficient capacity at build-out. 

 
 Diversions DIV-Pecetti1 and DIV-Pecetti2 alleviate problems in Zolezzi Lane, but may 

create problems for existing lines in and near Old Virginia Road.  The cost effectiveness of 
the diversion options should be evaluated. 
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 The Montreux and Steamboat Lift Stations do not have adequate capacity to handle build-
out flows based on flow factors used for the wastewater model. 

 
 The proposed connection point for the Pleasant Valley Interceptor would overload a 

significant reach of the existing system.  Modifying the connection point to Damonte Ranch 
Parkway (as seen on Figure 8-15) will prevent this overloading. 

 
 Much of the Damonte Ranch Interceptor may be overloaded at build-out.  Consider re-

routing Geiger Grade flows (Sub-basins D1.01, D1.02, D1.03) to the Pleasant Valley 
Interceptor or increasing pipe sizes of the Damonte Ranch Interceptor. 

 
 Evaluate options to accommodate build-out flows to the Steamboat Lift Station. 
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Appendix 1 – Sewer Interceptor Model Output 
Build-out Including Septic Tanks 
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Appendix B – Water Supply Issues Requiring Further Evaluation 
 

1. ANALYSIS OF THE CREEK EXCHANGE CONCEPT 
 

A. Consider filing a test application for Galena Ditch, Thomas or Whites Creek and 
Steamboat Creek Rights to verify that the creek exchange concept will be viable. 

B. Determine if the period of diversion for exchange could be expanded in the June 
through October period.  This may increase the amount of usable creek water 
significantly.   

C. Analyze a Truckee River Operating Agreement (TROA) model run to determine 
whether reductions against the TROA flows are acceptable for the Truckee 
Meadows Water Reclamation Facility (TMWRF).  This will require coordination 
with Carollo Engineers to determine if water quality remains acceptable in the 
stretch between Glendale and the return of the Steamboat Creek at Vista. 

D. Define the location of monitoring sites and the type of flow monitoring devices 
required on the creeks, and confirm the approach with the Water Master and State 
Engineer. 

 
2. DEVELOP AN OVERALL TRIBUTARY WATER RIGHTS DEDICATION POLICY 
 

A. Determine which water rights provide the best sources of municipal water supplies 
for the water treatment plant and which water rights are best suited to an 
exchange program, for make-up of return flows and water quality purposes.   

B. Determine the dedication ratios for those water rights for will serve commitment 
purposes and for make-up return flow purposes.  Determine the usability of other 
water rights in Washoe Valley for these purposes, including analysis of Washoe 
Valley Creeks to determine their yield and potential benefit to the water supply, 
exchange, reuse and water quality programs. 

C. Consider other options to ensure the best use of water rights, such as dedication 
and wheeling of Truckee River water during the winter for the upper Pleasant 
Valley groundwater basin, including Montreux, St. James’s Village, Galena Forest, 
etc.  Truckee River water rights could provide one component of the water supply 
to this area. 

 
3. GALENA DITCH / WASHOE LAKE 
 

A. Evaluate leasing/banking of winter Galena Ditch / Browns Creek water rights. 
Allows for winter water to be used for recharge in the near future.  

B. Evaluate the feasibility of moving the consumptive use portion of lower area, high 
priority rights up above the narrows on Galena Creek for M & I diversion to the 
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upper treatment plant. Consider diversion of this water in the late spring/early 
summer. 

C. Consider the manner of mitigation or no injury to Washoe Lake. 
D. Consider the manner of mitigation or no injury to Steamboat Creek users who 

have not transferred their shares. 
 
4. DITCH CONSOLIDATION 
 

A. Consider discharge of Steamboat Canal water into creeks for use in Last Chance, 
Lake Ditch, Cochran Ditch to improve water quality, stormwater runoff, stream 
conditions below Steamboat Ditch and ditch transportation losses. 

 
5. FURTHER EVALUATION OF STEAMBOAT CREEK WATER RIGHTS  
 

A. Determine yield for Steamboat Creek and Washoe Valley / Lake water. 
B. Evaluate the need for a monitoring program to define the potential value of 

Washoe Valley streams and Steamboat Creek as a source of water for the creek 
exchange program or water quality program. 

 
6. USE OF GROUNDWATER 
 

A. Revisit the existing groundwater dedication policy. 
B. Follow up with Truckee Meadows Water Authority (TMWA) on refinement of their 

groundwater model to see if County groundwater rights could be transferred to 
TMWA or new County wells for delivery through wholesale facilities.   

C. Consider requesting an order from the State Engineer that would allow 
“averaging”. 

D. Summarize the remaining groundwater rights, and determine how much will be 
available for dedication for the Truckee Meadows, Verdi, Spanish Springs, Lower 
Truckee River, Washoe Valley and Pleasant Valley. 

E. TMWA groundwater model refinements for analysis of additional rights. 
F. Analyze groundwater recharge and conjunctive use opportunities for the region. 

 
7. FOLLOW UP ON THE EXISTING TMWA WHOLESALE CONTRACT 
 

A. Consider re-negotiating the 5,400 GPM agreement to coordinate WTP expansion 
plans between TMWA and the County, and allow deliveries to go beyond 5,400 
GPM if no “non-refundable” TMWA facilities are needed.  

B. Set triggers to build the lower tributary treatment plant and consider how this 
coincides with TMWA expansion plans.  Evaluate the impact of various water 
meter installation plans and permitting schedules. 

C. Investigate a new cost-of-service rate for interruptible water supply for 
groundwater recharge. 
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 Appendix C – Flow Development 
 

1. DATA SOURCES 
Information used to develop wastewater flows and water demands within the study area was 
derived from the following sources: 
 

A. Washoe County geographic information system data for existing and planned land use 
(existing land use contained in May 2001 parcel base map, planned land use contained 
in parcel base map dated January 2001). 

 
B. The number of residential units that are approved on existing tentative maps as indicated 

on Exhibit 7 of the South Truckee Meadows Facility Plan, Phase I, supplemented by a 
Tentative Map subdivision spreadsheet provided by the Washoe County Department of 
Water Resources (DWR). 

 
C. Detailed development densities that have been approved in specific plan areas as 

provided by the Washoe County DWR. 
 

D. Detailed development densities for the City of Reno portion of the study area, as provided 
by the Washoe County DWR. 

 

2. WASTEWATER FLOW DEVELOPMENT 

2.1. Wastewater Flow Factors 
The Washoe County Utility Division “Design Standards and Review Guidelines for Water and 
Wastewater Systems” (WC Standard) dated December 10, 1991, was used as the basis for 
development of wastewater flow factors to be used in the wastewater model.  The factors 
contained in WC Standard are listed below: 
 
Residential Average Daily Flow: 350 gallons/day, includes inflow and infiltration 
 
Commercial/Industrial property:  
 

 Equivalent Residential Unit (ERU) = 25 fixture units 
 Flowrate/ERU = 350 gallons/day 
 If fixture unit count not available, peak flows = 2,000 – 10,000 gallons/day 
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With the detailed geographic information system (GIS) data available from Washoe County for 
both existing and planned land uses, some additional flow factors were proposed for use in the 
wastewater interceptor model that would add more refinement to the wastewater flow 
projections.  ECO:LOGIC has recently completed a wastewater interceptor flow model for the 
City of Reno and Washoe County in the North Valleys area of Washoe County.  Discussions 
with staff of both agencies during that planning effort resulted in agreement on certain 
wastewater flow factors to use in the wastewater model.  These factors have been applied to the 
South Truckee Meadows wastewater interceptor model as well (Table C-1). 

Planned Land Use 
Code

Assessed Land 
Use Code

 Average 
gpd/unit or acre

Single Family Residence 10,11,12,13,14,15 20 350
Condominium/Apartment 16,17,18 21 250
Mobile Home varies 22,23,35 250
Public Facility 50 40 5,000
Elementary School 3,570
Middle School 5,350
High School 12,500
Commercial 20 40,42,43 5,000
Office 21 41 1,000
Industrial 30 50, 51, 52 1,500
Motel 250/room
Resort Hotel/Casino 22 5,000

Flow Rates Applied to Parcels in South Truckee Meadows                
Facility Plan Study Area

Table C-1

2.2. Data Analysis for Wastewater Flow Development 
 
The May 2001 parcel base shapefile was modified to eliminate parcels, which would not have a 
potable water demand or wastewater flow.  These were parcels with land use codes of: 
 
LU = 0, unknown land use, mostly roads 
LU = 16, splinter or unbuildable 
LU = 17, other unbuildable, roads, terrain, etc. 
LU = 24, common area 
LU = 44, resort commercial: ski resorts, golf courses, etc. (specific wastewater flows were added 
later for areas such as Mount Rose and St. James’s Resort) 
LU = 63, patented mining claims 
 
The remaining parcels were exported to a new shapefile called: “ww parcels”.  This shapefile 
was further split to create separate files for developed parcels outside of subdivisions, parcels 
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within subdivisions, and undeveloped parcels outside of subdivisions.  This simplified the 
process of adding attributes to parcels for the calculation of ERUs and wastewater flows by 
parcel.   
 
2.2.1. Parcels Within Approved Subdivisions:   
 
Tentative map boundaries for approved tentative maps were obtained from Washoe County 
Department of Water Resources GIS staff.  These boundaries were used to query the number of 
subdivided parcels within tentative map areas.  The subdivided parcels were assigned an ERU 
value of one and wastewater flow rate of 350 GPD.  ERUs assigned to undeveloped parcels 
within subdivision tentative map boundaries were calculated by distributing the remaining 
approved undeveloped units over the undeveloped acreage. 
 
2.2.2. Developed Parcels Outside of Approved Subdivisions:   
 
Developed residential parcels were assigned flows based on the assessed land use codes listed 
in Table C-1.   
 
Developed mobile home parks were individually evaluated by counting the number of units 
shown in the April 2000 aerial photographs provided by Washoe County.   
 
Commercial/Industrial parcel flows were calculated based on the gross acreage of the parcels 
and applying the appropriate flow rate listed on Table C-1.   
 
Schools were assigned wastewater flows as listed in Table C-1.  The values for schools were 
developed as part of the work ECO:LOGIC performed for Washoe County and the City of Reno 
on the North Valleys Facility Plan. 
 
2.2.3. Undeveloped Parcels Outside of Approved Subdivisions or Specific Plan Areas: 
 
The undeveloped parcels from the May 2001 parcel base do not have planned land use (PLU) 
information associated with them.  Washoe County DWR provided a separate file dated January 
2001 that contains PLU information.  The parcel configuration in the two files is not entirely 
consistent.  The undeveloped parcels extracted from the May 2001 parcel base were used to 
select developable parcels in the January 2001 PLU shapefile. 
 
A new attribute was added to this resultant set of data called “Dev_Acres”.  The developable 
acreage is 85% of the gross acreage for residential planned land uses and 92.5% of the gross 
acreage for commercial/industrial planned land uses.  These development efficiency 
percentages were obtained from Washoe County Community Development during the Phase I 
portion of the STM Facility Plan work.  Wastewater flow values were then calculated by 
multiplying the wastewater flow rate from Table C-1 which corresponds to the parcel PLU code 
by the developable acreage.  Table C-2 lists the Washoe Count PLU codes and their 
descriptions. 
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PLU DESCRIPTION LABEL
0 PUBLIC ROADS/WATER BODIES

10 LOW DENSITY RURAL LDR
11 MEDIUM DENSITY RURAL MDR
12 HIGH DENSITY RURAL HDR
13 LOW DENSITY SUBURBAN LDS
14 MEDIUM DENSITY SUBURBAN MDS
15 HIGH DENSITY SUBURBAN HDS
16 LOW DENSITY URBAN LDU
17 MEDIUM DENSITY URBAN MDU
18 HIGH DENSITY URBAN HDU
20 GENERAL COMMERCIAL GC
21 NEIGHBORHOOD COMMERICAL/OFFICE NC
22 TOURIST COMMERCIAL TC
30 INDUSTRIAL I
40 SPECIFIC PLAN SP
50 PUBLIC AND SEMI-PUBLIC FACILITIES PSP
60 PARKS AND RECREATION PR
65 OPEN SPACE OS
90 GENERAL RURAL GR
91 RURAL RESIDENTIAL RR
98 DRY LAKE

999 WATER BODIES

Table C-2
Washoe Country Planned Land Use Codes

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.2.4. Additional Areas Receiving Special Consideration: 
 
Southeast Truckee Meadows Specific Plan Area (SETMSP) –  
Approved land uses in the SETMSP total 7,650 residential units, 80 acres of schools, and 383 
acres of varying types of commercial property.  With the exception of the Tri-Partners holdings 
lying east of Pioneer Parkway, the SETMSP map prepared by Washoe County Community 
Development showing the spatial distribution of approved land uses was used to develop 
collection area boundaries and assign wastewater flows.  The wastewater flows for the Tri-
Partners holdings is based land uses as identified in the Odyssey Engineering report titled 
“Sanitary Sewer Report for Steamboat Parkway North and South Roadway Improvements”, 
dated January 2001.  
 
The land uses within this report are distributed differently than the original SETMSP map and 
contain a fewer number of units.  The SETMSP identifies up to 5,418 residential units for Tri-
Partners holdings, while the Odyssey report identifies 4,283 (see Table C-3).  One item of note 
regarding the Odyssey report was that residential flows were included with average daily flow 
values, without application of a peaking factor.  This results in significant differences in the 
calculated wastewater flows for residential portions of the Tri-Partner’s project area covered by 
the report. 
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Note: Number of units and acreages from Odyssey sanitary sewer masterplan for Damonte Ranch.
Flow/unit or acre as developed by ECO:LOGIC for South Truckee Meadows Facility Plan wastewater flow model

Table C-3
Distribution of Land Uses for Tri-Partners Holdings in 

Wastewater 
Model 

Collection 
Area ID

Odyssey 
Node ID

Odyssey 
Masterplan 
Parcel ID

Planned 
Land Use Acres

Residential 
Units

Wastewater 
Flow per ERU 

(Avg gpd)

Wastewater 
Flow per Acre 

(Avg gpd)
 Avg Daily Flow 

(gal/day) 
DR.01 Node 1 3 ELEM SCH 7 3,570               
DR.01 Node 1 4 P/SP 32 5000 160,000           
DR.01 Node 1 13 HDS/5 29 145 350 50,750             
DR.01 Node 1 14 GC 2 5000 10,000             
DR.01 Node 1 15 MDU/18 17.5 315 250 78,750             
DR.01 Node 1 15 GC 2 5000 10,000             
DR.01 Node 1 16 HDS/6 27.5 165 350 57,750             
DR.01 Node 1 17 HDS/5 50 250 350 87,500             
DR.01 Node 1 18 MDS/3 71 213 350 74,550             
DR.01 Node 1 19 HDS/5 45 225 350 78,750             
DR.01 Node 1 20 HDS/4 42 168 350 58,800             
DR.01 Total 325 1481 670,420           
DR.02 Node 2 2 HIGH SCH 62 12,500             
DR.02 Node 2 14 HDS/5 29 145 350 50,750             
DR.02 Total 91 145 63,250             
DR.03 Node 3 2 P/SP 8 5000 40,000             
DR.03 Node 3 8 MDU/18 19.5 351 250 87,750             
DR.03 Node 3 9 HDS/6 50 300 350 105,000           
DR.03 Node 3 10 HDS/5 32 160 350 56,000             
DR.03 Node 3 13 OC/I 5 1500 7,500               
DR.03 Total 114.5 811 296,250           
DR.04 Node 4 1 ELEM SCH 11.5 3,570               
DR.04 Node 4 3 P/SP 32 5000 160,000           
DR.04 Node 4 6 HDS/6 33.5 201 350 70,350             
DR.04 Node 4 7 HDS/5 42 210 350 73,500             
DR.04 Total 119 411 307,420           
DR.05 Node 5 4 HDS/5 52 260 350 91,000             
DR.05 Node 5 5 MDS/4 165 660 350 231,000           
DR.05 Total 217 920 322,000           
DR.06 Node 6 2 HDS/6 19.5 117 350 40,950             
DR.06 Node 6 3 HDS/5 46 230 350 80,500             
DR.06 Node 6 7 OC/I 110 1500 165,000           
DR.06 Total 175.5 347 286,450           
DR.07 Node 7 1 HDS/6 28 168 350 58,800             
DR.07 Node 7 6 OC/I 65 1500 97,500             
DR.07 Total 93 168 156,300           
Grand Total 1135 4283 2,102,090        

Southeast Truckee Meadows Specific Plan Area



 
Double Diamond Residential –  
The build-out number of residential units in the Double Diamond area was developed for Phase 
I of the STM Facility Plan (See Phase I, TM 4, Table 4-4).  The distribution of these units is 
based on the spatial distribution of water demands in the water model received from the 
Truckee Meadows Water Authority for this area. 
 
Southwest Truckee Meadows Area Plan and Steamboat Specific Plan – 
Wastewater flows for these two areas were assigned based on land uses approved in the 
Washoe County Comprehensive Plan.  
 
Mount Rose Ski Resort –  
A point source load of 157,500 gallons/day average flow (450 ERUs) was assigned to Sub-Area 
A5.02 based on input from the Washoe County Department of Water Resources. 
 
St James’s Village – 
Anticipated wastewater flows for the St. James’s Resort are based on the number of ERUs 
calculated by Mountain West Consulting, in a letter to Washoe County Utility Services Division 
dated September 19, 2001.  Wastewater flows were applied to the number of ERUs based on 
flow values listed in Table 1.  The average daily flow for St. James’s Village is calculated as 
follows and was added as a point source flow to Sub-Area PV.01: 
 
Single Family Residence: 530 lots x 350 gallons/day = 185,500 gallons/day 
Resort Casino: 350 rooms x 250 gallons/day/room = 87,500 gallons/day 
Resort Villas (2 BR): 120 units x 250 gallons/day/unit = 30,000 gallons/day 
Resort Villas (3 BR): 30 units x 350 gallons/day/unit = 10,500 gallons/day 
 
Total Flow St. James’s Village: 313,500 gallons/day 
 

2.3. Consolidated Wastewater Flow Data 
 
A shapefile called “final wastewater flows.shp” contains all of the parcels that are contributing 
flow to the wastewater model.  The parcels contain an attribute called “WW_Flow”, which is the 
average daily flow from that parcel in units of gallons/day.  Each parcel is also attributed with a 
field called “WW_Area”, which is the ID of the collection sub-area.  An Arcview summary table 
was generated from this report to sum flows by wastewater collection sub-area.  Results of this 
summary table are used to input flows to the Hydra wastewater flow model.  The summary table 
is also linked to the polygons representing the graphical boundaries of the collection sub-areas.  
The Arcview file containing these polygons is called “Coll_Areas.shp”. 
 
 
Using the above-described methodology and flow criteria, the total build-out average daily flow 
for the wastewater flow model is 15.96 MGD.  The peak flows obtained from the wastewater 
flow model for individual pipes are useful for determining whether additional capacity is available 
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when new development is proposed, or for identifying potential trouble spots that should be 
investigated further.   
 
There is some conservatism built into the flow values to account for uncertainty in infiltration and 
inflow as well as specific development proposals on commercial and industrial properties; 
therefore, the flow values from the wastewater model should not be used as a projection of 
actual flows to the treatment plant or wastewater lift stations. 

3. WATER DEMAND DEVELOPMENT 
 
Water demands were based on the same parcel base, planned land use, specific plan and 
subdivision tentative map information, as were the wastewater flows.  Water demand factors for 
different land use types were developed by ECO:LOGIC as part of the Phase I work (STM 
Facility Plan, Phase I, TM No. 4).  
 
Washoe County Department of Water Resources engineering staff assembled an integrated 
water model, combining the County’s six major water systems in the South Truckee Meadows 
(ArrowCreek, Thomas Creek, STMGID, Mount Rose, St. James’s, and Double Diamond).  
County staff also did a comprehensive evaluation of the model against recent contour and as-
built information to ensure that model junction nodes, tanks and wells were shown at their 
proper elevations. 
 
The methodology used to identify existing and future demands was the same as that described 
above for the wastewater flows.  The junction node, pipe, prv, tank and well data were exported 
from WaterCad to Arcview, which enabled the use of GIS features to better track the location of 
demands with respect to existing and future planned land uses. 
 
Water demands were not associated with parcels, as was the case with wastewater flows.  
Instead, the demands are associated with the Arcview junction node files.   
 
3.1. Existing Average Day Demands:  
 
The Arcview file “jnc_demd.shp” contains existing water demands that were developed by 
counting parcels with developed land use codes and assigning the demands to the nearest 
junction node.  Demands for existing commercial/industrial properties were input based on 
historical consumption information obtained from DWR, either on a property specific basis or as 
a result of the demand analysis performed as part of Phase I.  
 
3.2. Build-out Average Day Demands:   
 
The Arcview file “jct_bo_w_irr.shp” contains the build-out water demands.  The advantage of 
using Arcview for this type of analysis is that numerous pieces of data can be associated with a 
single junction node and used for various purposes in modeling, cost estimating, storage 
calculations, balancing of water supplies, and report generation. 
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The attributes of the build-out junction node file are as follows:  
 
LABEL: WaterCad junction node label 
DEMAND: Build-out average day demand (GPM) 
ZONE: An identifier to give the user an idea as to where the node is physically located, also 
enables queries by specific areas such as subdivisions or water systems 
ELEV: The node elevation as exported from WaterCad 
IRR: A yes or no field indicating whether an irrigation demand has been placed on the node 
BO_IRR: The build-out common area irrigation demand (GPM) 
IRR_ACCT: The DWR account number for existing irrigation meters 
PF: The peaking factor applied to average day the average day demand field to create max day 
demands 
MDD: Build-out maximum day demand (GPM) 
MDD_WIRR: Build-out maximum day demand including common area irrigation (GPM) 
PEAK_HR: Peak hour demand (GPM) 
 
3.3. Irrigation Demands:   
 
Water consumption from existing common area irrigation meters was obtained from DWR.  
Estimates of future common area irrigation demands were developed as part of the STM Facility 
Plan Phase II, TM No. 5.  Both of these sources give consumption information in terms of 
annual consumption. 
 
As part of Phase II, TM No. 5, ECO:LOGIC developed a monthly distribution of annual irrigation 
demands.  The peak month in this distribution was July, accounting for 19.7% of the annual 
irrigation consumption. 
 
The following formula was used to convert from annual consumption to maximum day demand 
(GPM): 
 

annual consumption (gallons) x 325830 gallons/AF X 19.7% (July consumption)  31 
days/July 1440 min/day = GPM 

 
3.4. Maximum Day Demand:   
 
In Phase I, TM No. 4, ECO:LOGIC analyzed consumption records for the six Washoe County 
water systems in the South Truckee Meadows to develop peaking factors.  Labeling of the 
junction nodes by location enabled the application of different peaking factors to different system 
areas based on this analysis. 
 
The peaking factors used are listed below, and can be found in the “PF” field of the build-out 
junction node shapefile discussed above: 
 

STMGID:   PF = 2.25 
ArrowCreek:   PF = 2.25 
Thomas Creek:  PF = 2.25 
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 Mount Rose:   PF = 3 
 St. James’s:   PF = 3 
 Double Diamond PF = 2.05 
 
3.5. Maximum Day Demand Plus Common Area Irrigation:   
 
A special scenario was created to reflect the added stress placed on the water system due to 
common area irrigation demands.  The demands associated with this scenario were created by 
taking the maximum day demands and adding in the common area irrigation demands, 
calculated as described above. 
 
3.6. Peak Hour Demands:   
 
The peak hour demands were developed by using a multiplier of 1.5 on the demands associated 
with the maximum day plus irrigation scenario. 
 

4. ARCVIEW TO WATERCAD DATA TRANSFER 
 
WaterCad has a feature that allows the importation of data from Arcview shapefiles.  WaterCad 
scenarios for average day, max day, max day with irrigation, and peak hour were created, and 
then junction demands were imported from Arcview. 
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