
NORTHERN NEVADA WATER PLANNING COMMISSION 
("NNWPC") 
AGENDA 

 
Wednesday, October 2, 2019 

 

1:30 p.m. 
 

Washoe County Commission Chambers 
1001 East Ninth Street 

Reno, Nevada 
 

Notes: 
 

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

   

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

 

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

 

4. Supporting material provided to the Commission for the items on the agenda is available to members of the public at the 
NNWPC offices, 1001 E. Ninth St., Reno, NV, from Jennifer Purgitt, Administrative Secretary, (775) 954-4665, and on 
the NNWPC website at http://www.nnwpc.us  

 

5.  The Washoe County Commission Chambers are accessible to the disabled. We are pleased to make reasonable 
accommodations for persons who are disabled and wish to attend meetings.  If you require special arrangements for the 
meeting, please call (775) 954-4665 no later than 24 hours prior to the meeting.  

 

6. In accordance with NRS 241.020, this agenda has been posted at the following locations:  Reno City Hall (1 East First 
Street), Sparks City Hall (431 Prater Way), Sun Valley GID (5000 Sun Valley Blvd.), Truckee Meadows Water Authority 
(1355 Capital Blvd.), Washoe County Administration Building (1001 E. Ninth Street), South Valleys Library (15650A 
Wedge Parkway), the NNWPC website at http://www.nnwpc.us, and the State of Nevada Website at 
https://notice.nv.gov  

 
 

1. Roll Call and determination of presence of a quorum. * 
 
2. Public Comments. * (Three-minute time limit per person.) 
 
3. Approval of agenda.  (For Possible Action)  
 
4. Approval of the minutes from the August 7, 2019 meeting.  (For Possible Action) 
 
5. Report on the Draft 2019 update of the Truckee Meadows Regional Plan and the 

process for its approval; and possible direction to staff – Jeremy Smith, Interim 
Executive Director, Truckee Meadows Regional Planning Agency.  (For Possible 
Action) 

 
6. Report by the Desert Research Institute (“DRI”) on last winter’s cloud seeding 

operations for the Truckee River and Lake Tahoe Basins, and possible direction to  
staff – Chris Wessel, WRWC Water Management Planner and Frank McDonough, DRI.  
(For Possible Action) 

 
7. Report on the American Flat Hydrogeologic Investigation by the Truckee Meadows 

Water Authority (“TMWA”), and possible direction to staff – Greg Pohll, Principal 
Hydrogeologist/Modeler, TMWA.  (For Possible Action) 

 

http://www.nnwpc.us/
http://www.nnwpc.us/
https://notice.nv.gov/
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8. Report on TMWA’s Bedell Flat Hydrogeologic Investigation and possible direction to 

staff – Christian Kropf, Senior Hydrogeologist, TMWA.  (For Possible Action) 
 

9. Report on activities of the OneWater Nevada project, including location of, and access 
to project information and reports; and possible direction to staff – Rick Warner, Warner 
and Associates; John Enloe, TMWA; and Jim Smitherman, Water Resources Program 
Manager, Western Regional Water Commission.  (For Possible Action) 
 

10. Program Manager’s Report - Jim Smitherman. * 
a. Report on the status of projects and Work Plan supported by the Regional  

Water Management Fund (“RWMF”);  
b. Financial Report on the RWMF. 

 
11. Discussion regarding location and possible agenda items for the November 2019 

NNWPC meeting, and other future meetings, and possible direction to staff – Jim 
Smitherman. (For Possible Action) 

 
12. Commission Comments. * 
 
13. Staff Comments. * 
 
14. Public Comments. * (Three-minute time limit per person.) 
 
15. Adjournment. (For Possible Action) 
 
*Indicates a non-action item 

































































































































































































































































































































spoon sampler or other viable methodology, prior to monitoring well installation.  Samples will be 
collected and prepared in the field and delivered to the Colorado State University soils lab for analyses.  
Soil samples will be analyzed for porosity, permeability, saturated hydraulic conductivity, and grain size 
distribution. This information will be used to determine the location and hydraulic properties of highly-
conductive zones as well as low-conductivity zones to help estimate the storage capacity and 
connectivity of the unsaturated and saturated aquifers. 

Deliverables 

A brief technical memo describing the soil sample collection locations, conclusions drawn from the 
laboratory analyses, and the location and functionality of the weather station will be submitted to the 
WRWC and NDEP upon completion. 

Estimated Project Budget 

The total project costs are estimated at $260,000 for 1) weather station purchase and installation 
(includes installation assistance and programming from the USGS as shown in the table below) and 2) 
soil sample collection and analyses (includes the construction of monitoring wells as shown in the table 
below).  The 604(b) grant funds will cover $40,000 of the total costs. 

The cost estimate assumes no additional parts or components for the weather station, as quoted and 
that 10-20 soil samples will be collected and analyzed at approximately $175/sample. 

TMWA will submit invoices to WRWC for reimbursement up to $40,000.  Following this, WRWC will 
submit an invoice and other required documentation to the NDEP for reimbursement. 

Table 1. Budget Summary 

Item  Total Project 604(b) Contribution Local Contribution 
Weather Station   $7,000  $5,000  $2,000 
Weather Station Install (USGS)   $3,000   $0  $3,000 
Monitoring Well Installation  $215,000  $0     $215,000 
Soil Sample Lab Analyses    $35,000    $35,000  $0 
TOTAL  $260,000    $40,000     $220,000 
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constrain model simulations will be performed using a coupled Phreeqc and unsaturated flow model 
(VS2DRT) in Task 7.  The approach is discussed in more detail in Task 9.4.   

 

Figure 3. Faults identified by Berger and others (2001). Data collected for this effort will identify the location of the fault 
through Bird Springs and Sand Hills Drainage.   
 
Task 8: Soil Hydraulic and Chemical Properties from Boreholes  

Soil samples will be collected from boreholes in FY19 (Table 1) at discrete depths to characterize 
hydraulic properties to gain insight on subsurface lithological variations, parameterize unsaturated zone 
models, and aid in the interpretation of landscape and borehole geophysics data. Samples will also be 
collected for chemical analysis to inform the geochemical compatibility assessment. Thus, for this task 
the USGS will collect ~10 samples per borehole during sonic drilling of test boreholes for hydrologic and 
chemical analysis. Samples will be collected from either a split spoon sampler to get an intact sample 
(ideal) or disturbed samples extruded from the sonic tube. Disturbed samples cannot be used for direct 
hydraulic characterization but can be estimated using transfer functions. Samples will be shipped to the 
Soil, Water, and Plant Testing Laboratory at Colorado State University (CSU) for analysis of grain size, 
moisture content, and extractable pore-water chemistry. For intact soil samples (cores), the saturated 
hydraulic conductivity, soil water retention, and bulk density will be determined at CSU. USGS will 
determine ideal lithologic units to submit for analysis in the field and collect/package these samples.    
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TMWA PHASE 7 (FY21-22) 

The efforts in Phases 4 and 5 will provide the information needed by TMWA to identify the most 
favorable locations for pilot-scale infiltration tests. These infiltration tests (Phase 7) involve delivering 
water from the Fish Springs Pipeline to potentially four, ½-acre test RIB. Each test RIB will likely be 
located at or near an existing Phase 4 or 5 boreholes. After construction, this phase will monitor water 
inflow levels in the RIB and moisture distribution around it, again using a combination of surface and 
borehole geophysics. We will also collect pore-water samples from multiple depths to monitor changes in 
chemistry of infiltrating water due to biogeochemical processes. Testing will pond water in each RIB over 
a 6-month period. The infiltration characteristics and hydraulic connectivity to the aquifer will dictate 
whether this location is feasible for long-term use for aquifer recharge. 

It is important to note that the use of Fish Springs water for this evaluation will provide an excellent 
opportunity to evaluate the physical processes that control infiltration (layering deposits, heterogeneity, 
anisotropy). However, chemical reactions that occur with treated effluent (A+ or other) would ideally 
need to be evaluated separately to obtain a complete understanding of nutrient reactions and clogging that 
may occur in the unsaturated and saturated zone.  Using source water that has chemical and biological 
composition of treated effluent (A+ or other) in the test RIB would provide the opportunity to monitor 
changes and potential long-term water quality consequences, if any, that may occur in the unsaturated and 
saturated zone. The reactive transport model developed in Task 9.4 provides baseline information of the 
potential changes that may occur with the use of Fish Springs and A+ source water, but field data are 
needed from beneath a RIB with treated effluent (A+ or other) to fully understand potential biological and 
chemical changes that may occur when these two distinct sources of water mix.  

Task 9: Recharge Testing 

The USGS will assist TMWA in evaluating RIB feasibility by collecting and analyzing data during large 
scale infiltration testing activities. Groundwater will be applied to four, ½-acre test RIBs (Figure 4) for 
up to six months. These infiltration tests will include similar methods of data collection and modeling 
described in Task 5.1, 5.2, 6, 7, and 8. Given the expected duration of the test, data collection will be at a 
higher frequency and more focused around the spreading basins. Subsurface moisture content will be 
monitored along two orthogonal transects using ERT and within available boreholes (NMR) located 
adjacent to the test RIB (Table 2). Infiltration rates and lateral spreading will be evaluated with an 
unsaturated flow model to predict arrival times and potential impacts of layering deposits on recharge to 
the aquifer. Water quality data collected from the vadose zone, the receiving aquifer, and source water 
will be evaluated for adverse incompatibility using geochemical modeling. 

The sub-tasks from Phase 4 and 5 involved in this scope will essentially be repeated for Phase 7.  Sub-
tasks listed below briefly describe the approach used for this phase.  This scope of work assumes TMWA 
will lead the installation of monitoring wells, boreholes, and multi-depth pore-water samplers (suction 
lysimeters) with the USGS helping as necessary. USGS will collect soil samples during borehole 
installation and submit them to the CSU laboratory for analysis. Pore-water and monitoring well sampling 
will be conducted by the USGS.  Specific water quality constituents and laboratory analysis will be 
identified by TMWA.    

Task 9.1: Borehole geophysics- RIB Soil Water Content and Vertical Hydraulic Properties  

The USGS will evaluate moisture content changes at fixed locations around the test RIB at a monthly 
frequency using NMR (method discussed in more detail in Task 5.1). During RIB pilot tests, we will 
retain the NMR for the duration of infiltrating water. Borehole NMR will allow a direct vertical 
measurement of the saturation levels beneath the RIB and guide sampling of the pore-waters via suction 
lysimeters.     

Task 9.2: Surface Geophysics - Lateral Monitoring of infiltrating RIB Water     
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The USGS will monitor the changes in subsurface conductivity (e.g. moisture content) along two 
orthogonal transects between borehole locations using the ERT (Task 5.2).   The ERT will also allow for 
monitoring apparent lateral spreading beyond the borehole locations. Data collected along transects will 
provide a two-dimensional cross-section of the changes in the wetting front and moisture content during 
the experiment.   

Task 9.3: Unsaturated Zone Modeling – RIB Evaluation 

To simulate infiltration rates, lateral spreading, and recharge to the aquifer, the USGS will develop an 
unsaturated flow model (VS2DH) using the spatial dimensions, lithological interpretation of subsurface 
from borehole samples, and inflow rates to the spreading basin.  The numerical unsaturated flow model 
will be calibrated using soil hydraulic moisture characteristic properties from soil cores and geophysics, 
field-measured transit time for the moisture front, and field-observed textural patterns.  Simulation of 
arrival times and groundwater flow and mounding will be compared to field observations from 
monitoring wells.    

Task 9.4: Geochemical Compatibility/Assessment during RIB tests 

This task is divided into three subtasks: 1) pore-water sampling, 2) groundwater sampling, and 3) 
geochemical modeling.  The number of monitoring wells, boreholes, and multi-depth sampling locations 
may change if new information dictates that modifications are necessary.  For example, geophysical 
survey data will be used to help guide the pore-water sampling frequency as the wetting front moves 
down; however, if the duration of this pilot test is not enough to reach the water table or if infiltrating 
water becomes perched on low-permeable sediments, sampling strategies may change. In addition, 
boreholes and multi-level samplers should be drilled to the water table to characterize the unsaturated 
zone and to accommodate future use if this location is to be used for full implementation of infiltrating 
treated water. 

Task 9.4.1. Pore-water sampling  

The quality of Fish Springs water is likely similar in chemical composition to local groundwater in the 
Bedell Flat area.  However, changes in pore-water and the aquifer will occur initially as salts 
(cations/anions) are being flushed out of storage from the unsaturated zone.  Sampling the pore-water 
from multiple depths will populate baseline and time-series datasets that will be used for understanding 
potential changes that may occur if Fish Springs water or treated effluent water is used over the long-
term. Pore-water data collected from the unsaturated zone will confirm effectiveness of treatment through 
percolation of treated effluent within the biologically and chemically active soil environment. This 
subtask involves sampling pore-water at approximately five discrete depths (5, 20, 40, 60, and 100 ft) for 
analysis of cations and anions on a weekly interval dictated by the arrival of the wetting front to each 
depth (based on NMR/NP measurements). Upon arrival, the sample frequency will then shift to monthly. 
The total number of samples will depend on the number of ½-acre spreading basins used for the pilot test. 
As an estimate, 20 samples will be needed for the four-month duration of the pilot test if only one 
spreading basin is used.  If all four ½-acre spreading basins are used, 80 pore-water samples will be 
collected.  Suction lysimeters (UMS SICS20 100 cm pore water samplers) require a negative vacuum be 
applied (~85 kPa) for 12 hours. Given the depths, positive pressure is needed to push the water collected 
in the sampler to the surface. The recommended samplers have silicon carbide cups and dual lines for 
vacuum and sampling. Pore-water samplers can be installed in a borehole with bentonite seals between 
samplers with all tubing routed to a dry location. Samples can only be collected when pore-water 
pressures are greater than the applied vacuum (i.e., just drier than field capacity).    
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Figure 4.  Schematic showing a ½-acre test RIB with monitoring wells and ERT transects.  The pilot-test will be performed with 
controlled inputs from Fish Springs or recovery well groundwater.  The three monitoring wells will be used to monitor changes in 
moisture content using NMR and EM. Along two transects, moisture content will be monitored using ERT. Pore-water will be 
collected from within the basin from multiple depths below land surface using lysimeters.  Monitoring wells will be used to 
collect water quality samples and monitor water levels.  Data collected by both land surface and borehole geophysical methods 
along with water levels from monitoring wells will help determine whether subsurface geology create adverse conditions that 
may lead to inadequate vertical connectivity to the aquifer.  
 

9.4.2. Groundwater sampling 

Samples collected from three shallow and one deep monitoring wells will be used to measure changes to 
water quality at the same intervals as pore-water sampling. Water levels will be monitored continuously at 
these four wells located around the RIB experiment using pressure transducers by TMWA.  

9.4.3. Geochemical modeling 

The use of unsaturated flow and geochemical transport model VS2DRT (Healy and others, 2018) 
calibrated to field data from pore-water sampling, geophysical surveys and laboratory analysis of textures 
and hydraulic properties will be used to simulate geochemical processes from the land surface to the 
aquifer. Data collected from pore-water samples and groundwater will be used to constrain a geochemical 
model of Fish Springs source water transport through the unsaturated zone.  Using the same flow model, a 
second scenario will be simulated using treated effluent water (A+ or other).  This model will be used to 
simulate and predict nitrate loading to the aquifer caused by biofilm development on near surface 
sediment.  Biofilm development can promote storage of organic nitrogen and phosphorus in near surface 
sediments and could potentially lead to nutrient loading to the aquifer.  For example, nitrate production 
through mineralization of organic nitrogen could lead to aquifer loading of nitrate (Sumner and others, 
1998).  Clogging caused by biofilms and algal growth can also reduce permeability of sediments (Bouwer 
and Rice, 1984, Bouwer, 2002). In addition, it is possible to have redox reactions involving dissolved 
oxygen, organic matter, iron and sulfur (Aiken and Kuniansky, 2002).  These important considerations 
should be closely evaluated to assess their relevance to the future RIB implementation at Bedell Flat.     

Task 9.5: Soil Hydraulic and Chemical Properties from Boreholes 

Like Phases 4 and 5, the USGS will collect ~10 samples per borehole during sonic drilling of new 
boreholes for hydrologic and chemical analysis in the test RIB.  Samples will be shipped CSU for 
analysis of grain size, moisture content, and extractable pore-water chemistry. 
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Task 10: Documentation  

This task involves compilation of data, analysis and interpretation documented in a USGS Scientific 
Investigations Report (SIR).  All data collected will be quality assured using standard USGS methods and 
made available online to the public through NWIS or as data releases published on USGS 
ScienceBase web services.  The courtesy review copy of the SIR will be provided to TMWA prior to 
publication. This work includes addressing review comments provided by TMWA, as well as technical 
and editorial review required by the USGS policy.  The report will also include a thorough review of the 
scientific literature on the long-term efficacy of infiltrating treated effluent in spreading basins such as 
RIBs and subsequent implications to Bedell Flat.  
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SCHEDULE 

 
 

Table 1. Schedule of work performed by the USGS for Phase 4, 5, and 7. 
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Table 2. Schedule of geophysical work performed by the USGS for Phase 4, 5, ad 7 to capture wet and 
dry conditions in boreholes near ephemeral channels and during RIB experiments. 

  

   
Oct 

(dry) Feb Mar Apr (wet)  

Phase 4 Year 2019 2020 2020 2020  
Initial 

characterization NMR x   x 8, 200' boreholes 

 NP x x x x 8, 200' boreholes 

 GEM2 x x x x 
8, Lateral (20 m), 1 
longitudinal (200 m) 

 ERT x   x 6 lateral transects 

Phase 5  
Oct 

(dry) Feb Mar Apr (wet)  
Additional 

Characterization Year 2020 2021 2021 2021  

 NMR x   x 8+, 200' boreholes 

 NP x x x x 8+, 200' boreholes 

GEM2 x x x x 
8+ Lateral (20 m), 1 
longitudinal (200 m) 

ERT x x 6 lateral transects 

       
Phase 7  Sept Oct Nov Dec  

Recharge Testing Year 2021 2021 2021 2021  

 NMR x x x x 12, 100' boreholes/wells 

 ERT x x x x 
4 orthogonal transects at 
each RIB 

 

BUDGET 

The USGS has worked in cooperation with TMWA through Technical Assistance Agreements initiated in 
FY 2017-18. The scope of the previous work has been to assist TMWA in developing an overall 
comprehensive study design to evaluate the suitability of Bedell Flat for use in large scale ASR and to 
evaluate the suitability of Bird Springs drainage and nearby alluvial basin sediments for infiltration of 
water.  In total, $174,817 has been spent on monitoring runoff and estimating near surface infiltration 
rates and providing technical assistance.  Of this total, TMWA has contributed $99,817 (57%) and the 
USGS has contributed $75,000 (43%) from federal matching funds.  The budget for the scope of work for 
this four-year project to assist TMWA with Phases 4, 5, and 7 is $1,117,000 (Table 3) with a requested 
contribution from TMWA of $637,000 (57%) and the USGS contribution of $480,000 (43%).     
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Table 3. Budget request for Phases 4, 5, and 7 along with USGS contributions from federal matching funds.  
 

Phase 4 Phase 5  Phase  7
Phase Task No Task FY19&20 FY21 FY22
4,5,7 1 Stakeholder Engagement/ Site Visits/ Project Management/ Meetings 41,000          28,000          13,000             
4,5 2 Meteorological monitoring 22,000          15,500         
4,5 3 Runoff duration and maximum annual flow 10,000          10,000         
4,5 4 Bird Springs drainage infiltration 25,000          26,000         
4,5,7 5 Unsaturated Zone Characterization 188,000       164,000       124,000           
4,5,7 6 Unsaturated Zone Modeling ‐ Test for RIB locations 6,500            6,500            7,000               
4,5,7 7 Geochemical Compatability/ Assessment 33,000          33,000          75,000             
4,5,7 8 Soil Hydraulic and Chemical properties from Boreholes 34,000          34,000          36,000             
7 9 Documentation  86,000             

4,5,7 ‐ Geoph. Equip. rental, misc equipment 34,000          31,500          34,000              Project total
Total  393,500       348,500       375,000            1,117,000    

USGS Contribution 169,000       150,000       161,000            480,000       
TMWA Contribution 224,500       198,500       214,000            637,000       
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