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Overview
Currently 0.2 feet above the 
highest level reached in 2017.

At the end of February’s record 
snows, it was feared that an 
Atmospheric River could push 
levels significantly higher.  

Fortunately, the heavy 
precipitation stopped.  No 
significant impacts to businesses 
or residents.





Overview
2017 

Hesco Barriers
Head Gate Installed
Canal Berms Installed
“Temp” Storm Water Pump 

2019
Added Hesco Barriers
Added Canal Berm
Improving Previous Berm
Permanent Storm Water Pump

Both
Sandbagging Lift Station
Stationed Sand/Bags



2017 Head Gate: Separates Retention Basin



2019 Added Earthen Berm to Canal



2019 Hesco Installation, Public-Private Coop



2019 Hesco Installation, Public Private Coop



2019 Hesco Installation, Public Private Coop
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Concurrent Meeting – April 29, 2019
North Valley’s Closed Hydrobasins Update

COUNTY COMMISSION DIRECTIVES

I. Continue Area Protection Activities
• Manage the lakes within current boundaries
• Prevent water from entering homes and businesses
• Maintain open roadways/alternative roadways for emergency responders

II. Short-Term Actions
• Promote on-going natural evaporation
• Identify options to artificially lower Swan Lake level to provide additional 

storm water capacity 
• HMGP –Acquisition and Demolition*
• Assist in Lemmon Drive Widening and Raising

III. Longer-Term Strategies
• Closed basin mitigation plan

▪ Analysis, basis and recommendations
▪ Costs and funding strategies
▪ Implementation strategies

* Under review by FEMA, State and County
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Concurrent Meeting – April 29, 2019
North Valley’s Closed Hydrobasins - Update

I. CONTINUE AREA PROTECTION ACTIVITIES

A. Maintain current barrier systems and protective measures
• Barriers

▪ HESCO :  Inflatable barriers  :  Berms
• Pumps

▪ Storm water 
▪ Seepage

• Public Notification
▪ Residents : Washoe 311  :  Social Media  :  Signage
▪ Emergency Responders  : Stakeholders

• Lemmon Valley Waste Water Treatment
▪ Access road, berms, security fencing
▪ Bypass pumping for infiltration reduction (Phase 1)
▪ Seepage pumping
▪ Backup power and pumping
▪ Water quality testing



3

Concurrent Meeting – April 29, 2019
North Valley’s Closed Hydrobasins Update
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North Valley’s Closed Hydrobasins Update
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North Valley’s Closed Hydrobasins Update
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7

Concurrent Meeting – April 29, 2019
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North Valley’s Closed Hydrobasins Update
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Concurrent Meeting – April 29, 2019
North Valley’s Closed Hydrobasins Update

II. SHORT-TERM ACTIONS

A. Immediate Field Activities - 2019
In Place Within 1 to 3 Months

• Underground storm water piping along Lemmon Dr. *
• Restripe Lemmon Drive
• HESCO adjustments
• Close/manage soil berm – developer property
• Reduce seepage along HESCO where cost effective

B. Planning Activities
• Restudy and Remap FEMA Designated Flood Plain and Elevations
• Lemmon Drive widening and raising
• New development permitting and conditioning
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Concurrent Meeting – April 29, 2019
North Valley’s Closed Hydrobasins Update

II. SHORT-TERM ACTIONS – Cont.

C. Intermediate Field Activities* - 2019 and on
Implemented within 3 to 6 months
• Land Application

▪ Utilize adjacent undeveloped land
▪ High-water demand crop and native grasses
▪ Pipeline(s), Pumps, Basins, Electrical Service, Security
▪ Grading Efforts 

• Rapid Infiltration
▪ Utilize adjacent and available undeveloped land
▪ Monitoring program

• Mechanical Aeration
▪ Utilize areas near Washoe County Waste Water Plant
▪ Use/Upgrade existing electrical service
▪ Low down-ward facing dispersion aeration heads

Note: Permits by State of Nevada, WCHD, Washoe County and others as required
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Concurrent Meeting – April 29, 2019
North Valley’s Closed Hydrobasins Update

Concept pipe alignment and areas shown
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Concurrent Meeting – April 29, 2019
North Valley’s Closed Hydrobasins Update

Concept pipe alignment and areas shown
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Concurrent Meeting – April 29, 2019
North Valley’s Closed Hydrobasins Update

Costs shown are Class 5 cost estimates (H +30% to +100%, L -20% to -
50%) and are shown for concept planning only. 

LAND APPLICATION 

CONCEPTUAL ESTIMATE 
(AACE Level 5 Est.:  -20% +50%)

Total Expenditure                      

(non escalated) 2,000,000$    3,500,000$    3,600,000$    7,300,000$     

1-FT. Additional Lake 

Drop per Year                              

Low Est.           High Est.

2-FT.    Additional Lake 

Drop                                   

Low Est.           High Est.
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Concurrent Meeting – April 29, 2019
North Valley’s Closed Hydrobasins Update

IMPORTANT NOTE:
If lake rises to predetermined action elevations, Flood Response Action Plan (FRAP) elements:

• Notification of Washoe County residents, WCSD, Emergency Responders, City of Reno, 
State of Nevada and other stakeholders

• Additional barrier constructed at Lemon Valley Elementary School
• Connect HESCO barrier along Lemmon Drive

• Additional protections for residents 9950, 10000 Lemmon Dr.
• Add/Raise HESCO barriers including at waste water treatment plant
• Additional seepage pumps as necessary

If necessary, initiate Lemmon Valley Waste Water Treatment Plant Emergency Response 
Plan

1. Notification of Stakeholders (NDEP, COR, etc.)
2. Backup Power and Pumping
3. Short-term bypass to Reno Stead Treatment Plant
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Concurrent Meeting – April 29, 2019
North Valley’s Closed Hydrobasins UPdate

III. LONGER-TERM ACTIONS 

I. Regional Hazard Mitigation Plan Update
I. Includes Closed Basin Mitigation Plan

II. Maintain Wildlife Habitat at Swan Lake
III. Area Partnerships for Use of Storm Water
IV. Washoe County Storm Water Utility (Enterprise Fund)
V. Lemmon Valley Waste Water Treatment Plant
VI. Regional Effluent Management
VII. Other Closed Basins within Washoe County 
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Concurrent Meeting – April 29, 2019
North Valley’s Closed Hydrobasins Update

III. LONGER TERM STRATEGIES
I. Closed Basin Mitigation Plan
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Concurrent Meeting – April 29, 2019
North Valley’s Closed Hydrobasins Update

QUESTIONS?
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Historic lake elevations

2.5 5.5 1.5
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4913.6’



1

Lemmon Valley Operations

Presentation by 

Andy Gebhardt, Director of Operations & Water Quality

Christian Kropf, Senior Hydrogeologist

April 29, 2019





More Pumping Than Recharge



Outline

• West Lemmon Valley ASR Program 

• Why are East and West Lemmon Valley Distinct Basins?

• Groundwater Flow in East and West Lemmon Valley

• Water Level Reponses to Pumping and Recharge

• Water Level Changes Near the Airport Fault

• Water Levels in East Lemmon Valley in Relation to Playa
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Figure 12: Groundwater Hydrograph for West Lemmon Valley 

(Basin 92A)
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Water Level Response to 
Pumping and Recharge - WLV
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Water Level Response to 
Pumping and Recharge - ELV 



Airport Fault Remains an Effective Barrier to Flow Between Basins

Why the ASR program in West Lemmon Valley does not influence groundwater 

elevations in East Lemmon Valley:

USGS L. Fire MW Water Level 11/1971



Airport Fault Remains an Effective Barrier to Flow Between Basins

USGS L. Fire MW Water Level 1/2018



Groundwater elevations remain consistent below the playa.
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Groundwater Levels Remain Below Playa in East Lemmon Valley



Groundwater elevations are 65’ below the playa @ LV3
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Cross-Section Depicting Groundwater Below Playa



Groundwater levels have dropped further below playa in 47 years



Recap

• The airport fault acts as an underground dam that separates groundwaters 

in West Lemmon Valley from groundwaters in East Lemmon Valley

• Groundwater flows towards the center of each basin towards domestic and 

public pumping centers

• Pumping and Recharge activities in West Lemmon Valley show no signal in 

East Lemmon Valley

• Groundwater levels near the airport fault have changed little in 47 years

• Groundwater levels have remained below the playa 
– (10’-30’ below in 1971 and 20’-40’ below in 2018)

• Vertical downward gradients at the playa show that groundwater is trying to 

get deeper, not rise to the surface



17

Thank you!
Questions?
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