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Section 1: Purpose and Need for District CAP 

This Climate Action Plan for the Capital Improvement Plan (CAP), which has been adopted by 
South Tahoe Public Utilities District (District), is a high-level planning document that identifies a 
series of actions covering all aspects of the District’s authority, that the District intends to take to 
address the causes and effects of climate change (Policy for Implementing Clean Water State 
Revolving Fund, November 28, 2018) which states:.  

“Climate Action Plan or Policy: A plan or policy adopted or approved by the applicant that 
identifies a series of specific actions covering all aspects of the applicant’s authority that it 
intends to take to address the causes and effects of climate change or participation in a 3rd 
party voluntary program covering all aspects of the applications authority that will help it 
identify, track, and verify actions to address the causes and effects of climate change.” 

This CAP utilizes the following framework to address the causes and effects of climate change 
that affect the District:  

 Explore historical and future climate hazards that may affect the District  

 Evaluate climate vulnerabilities for the District facilities and assets 

 Begin a Greenhouse Gas (GHG) Inventory of major district facilities and assets based 
on available data 

 Conduct a qualitative risk analysis for major District facilities and assets  

 Identify and weigh potential actions to mitigate climate hazard vulnerability, assigning 
qualitative cost of implementation.  

Using this framework, the District will identify a series of specific actions in its authority that it 
intends to take to address the causes and effects of climate change.  This Climate Action Plan 
is intended to be a living document that will be refined and updated in the future. 

The District’s facilities include: 

 15 groundwater wells (13 active and 2 standby wells) and 250 miles of distribution 
pipelines to provide potable water supply to over 14,000 residential connections and 660 
commercial and governmental connections 

 42 sanitary sewer lift stations, 330 miles of gravity and pressure collection system and a 
7.7 mgd capacity wastewater treatment plant to serve about 18,000 sewer connections 

 Luther Pass pump station and 26 miles of effluent export pipeline to pump treated 
wastewater out of the Lake Tahoe Basin to Alpine County where it is stored and used to 
irrigate agricultural lands in accordance with Board Orders R6T-2004-001A1 and R6T-
2011-0061.  
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The District’s 2019 Update to the Local Hazard Mitigation Plan (LHMP), provided in Appendix A, 
provides a more detailed analysis of a range of hazards including natural hazards, human 
hazards, and technological hazards.  Many of the natural hazards in the LHMP overlap with the 
hazards that pose a risk to District facilities under climate change. 
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Section 2: Climate Projections, Stressors, Past Weather 
Events 

2.1 Statewide Climate Change Projection Overview  
Statewide climate projections in California include increased temperatures, sea-level rise, 
reduced winter snowpack, changes in precipitation patterns, and increased frequency of storm 
events. These changes have varied implications for wildfire risk, water supply, public health, 
public safety, ecosystem function and economic continuity (CA Climate Adaptation Guide 2012). 

Increased rainfall intensity events are likely to cause periodic flooding, erosion, and mudslides. 
Transmission lines, wastewater treatment facilities, culverts, canals, tunnels, and other water 
infrastructure are likely to be affected by business interruptions. Longer droughts, and more 
frequent forest fires are anticipated. The effects of intense drought and increased flooding 
events can include well water shortages, failing water infrastructure, catastrophic wildfire, and 
poor air quality. Limited capacity further challenges communities struggling to adapt to these 
effects (4th Climate Change Assessment at  http://www.climateassessment.ca.gov).  

Water resources and water and wastewater infrastructure are affected by climate change. 
Adapting water infrastructure in response to climate change presents significant challenges. The 
District can play a key role in improving water efficiency, reducing energy consumption, 
reducing greenhouse gas emissions, and protecting natural resources by proactively addressing 
climate change through long-term planning (Managing an Uncertain Future: Climate Change 
Adaptation Strategies for California’s Water, DWR, 2008).  

2.2 South Lake Tahoe Climate Change Projections 
A recent climate change vulnerability analysis for the Lake Tahoe basin indicated that South 
Lake Tahoe climate change projections will include:  

 Increased Temperature 

 Changes in Precipitation 

 Decreased Snowpack 

 Increased Climatic Water Deficit 

 Changes in Flooding and Runoff 

 Increased Wildfire 

 Increased Kinetic Energy of Raindrops. 
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These climate change projections and their general impacts in South Lake Tahoe will be further 
described in the following sections (Catalyst 2019 Climate Change Vulnerability Assessment for 
the Lake Tahoe Basin).  

2.2.1 Increased Temperature  
The average temperatures in Lake Tahoe continue to rise. Modeling scenarios for the Lake 
Tahoe Basin predict that average temperatures will increase by 2 to 5  degrees Celsius (°C) 
[approximately 3.6 to 9  degrees Fahrenheit (°F)] from 2010 to 2100 (Catalyst 2019 Climate 
Change Vulnerability Assessment for the Lake Tahoe Basin).  

The US Environmental Protection Agency’s Climate Resilience Evaluation and Assessment 
Tool (CREAT) to help utilities adapt to extreme weather was applied to the District service area. 
The CREAT results for average annual temperature scenario are presented in the figure below 
and shows a projected annual average annual temperature increases of 2.1  to 2.5°F by 2035, 
and 4-4.8°F by 2060 (CREAT 2019). It should be noted that the CREAT projections are 
generated using CMIP5 Global Climate Model simulations and the data provided are from 
model simulations using Representative Concentration Pathway (RCP) 8.5 which assume that 
GHG emissions are not curtailed during the simulation period while RCP4.5 simulations assume 
peak emission occur in 2040. 

Figure 1: Average Annual Temperature 

 

Source: CREAT 2019 
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Temperatures increases in the Lake Tahoe Basin are expected to vary seasonally, with the 
most intense increases in summer and spring (Catalyst 2019 Climate Change Vulnerability 
Assessment for the Lake Tahoe Basin) as shown in Figure 2.  

Figure 2: Seasonal Temperature Variation Projections for Lake Tahoe Basin 
(RCP 8.5)  

 

Source: Catalyst 2019 Climate Change Vulnerability Assessment for the Lake Tahoe Basin 

Temperature increases present the following challenges that may be applicable to the District’s 
water and wastewater infrastructure:  

 Earlier snowmelt and more rain on snow events resulting in increased potential for 
flooding from increased winter storm flows but reduced spring/summer flows. 

 Managing water demand 

 Sustaining water supply 

 Drought (and increased wildfire risk following extended droughts)  

Pertinent to groundwater recharge and water supply, work completed by DRI (Addressing 
BMOs Report, DRI, 2018), indicated that increased temperatures may result in groundwater 
recharge which varies from a 32% loss under drier and hotter conditions (Q2) to a 34% increase 
in groundwater recharge under wetter and warmer conditions.  As the amount of groundwater 
pumped to meet drinking water needs accounts for less than 20% of average annual recharge; 
the projected change in groundwater recharge should not have a significant impact on 
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groundwater resources, with the exception of an extended drought (on order of 12 years or 
greater). 

Other challenges that face the Lake Tahoe Basin related to temperature increases include: 

 Maintaining water quality, primarily in surface waters such as Lake Tahoe and its 
tributaries 

 Interdependent Sector Reliability (in the case of Lake Tahoe, tourism).  

2.2.2 Changes in Precipitation 
As expected, precipitation projections suggest high precipitation variability in the future in the 
Lake Tahoe Basin. The 4th Climate Change Assessment (Dettinger, 2018) projects a +/- 10% to 
15% change in total average annual precipitation in the Sierra Nevada Region, which is more 
important in terms of potential impact to groundwater recharge and future impacts on drinking 
water supplies. South Lake Tahoe has already experienced several extreme precipitation 
events as described in Section 2.3. Historical data and future precipitation modeling scenarios in 
CREAT as presented in Figure 3, predict more precipitation, as a function of temperature 
changes,  will occur as rain and less as snow in South Lake Tahoe. Snowpack is discussed in 
Section 2.2.3.  

Figure 3: South Tahoe Future Precipitation Modeling 
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Seasonal precipitation patterns are expected to shift significantly. Precipitation models predict 
more precipitation in winter and summer, and less in fall and spring as shown in Figure 4 (2019 
Climate Change Vulnerability Assessment for the Lake Tahoe Basin).  

Warmer temperatures increase evaporation rates, which increase atmospheric water vapor, 
creating a positive feedback loop for more precipitation (Catalyst 2019 Climate Change 
Vulnerability Assessment for the Lake Tahoe Basin).  

Figure 4: Historical and Future Precipitation 

 

Source: Catalyst 2019 Climate Change Vulnerability Assessment for the Lake Tahoe Basin 

Increased winter precipitation may pose significant challenges for the District, such as impacting 
wastewater conveyance and treatment, and flooded water facilities. Decreased precipitation in 
the fall may lead to increased water demands for urban irrigation, which may necessitate an 
increased need for water conservation and resulting impacts to the wastewater flow and influent 
quality.  Examples of the type of concerns and challenges that the District may encounter due to 
precipitation changes are summarized below and discussed in greater detail in Section 3 and 
include: 

 Water supply management including need for water conservation (especially to meet 
regulatory requirements), and facility management for lower groundwater levels during 
extended droughts.  
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 Flooding from natural disasters and more typical storm conditions that can reduce 
access to and directly impact water and wastewater facilities, especially those in low 
lying areas. 

 Drought from reduction of historical water storage and snowpack, further reducing 
groundwater recharge that could manifest as future water supply issues.  .  

 Wastewater infrastructure management especially related to reduced flow or excess flow 
as discussed above.  

2.2.3 Decreased Snowpack 
Snowpack is expected to decrease in South Lake Tahoe as warming temperatures cause a 
decrease in snow events, less precipitation to fall as snow, and snow to melt earlier in the spring 
as shown on Figure 5. Snowlines are expected to shift to higher elevations. 

Figure 5: Snowfall Projections for Lake Tahoe 

 

Source: Catalyst 2019 Climate Change Vulnerability Assessment for the Lake Tahoe Basin) RCP 4.5 is 
for model with peak emissions in 2040 while RCP 8.5 is for a model with emissions continuing to rise 
throughout the 21st century. 

Decreased snowpack may pose significant water supply challenges for the District, as less 
water will be stored in snowpack and available to contribute to supplies as snow melt to 
recharge groundwater. Decreased snowpack may pose the following specific challenges for the 
District: 

 Water supply management  

 Wildfire risk as a result of soil drying which is estimated to be 15-40% of historical 
averages in the Sierra will require increased water system demands and potentially 
impact District facilities 

 Drought impacts are detailed in 2.2.1 and 2.2.2. 
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2.2.4 Increased Climatic Water Deficit and Drought Stress  
Climatic Water Deficit (CWD) is the difference between potential and actual evapotranspiration, 
which presents increased drought stress as it increases. Models indicate CWD in the Lake 
Tahoe will increase by 1.6 and 2 millimeters (mm) or 0.6 – 0.8 inches per year, anticipating 
increased drought stress (Catalyst 2019 Climate Change Vulnerability Assessment for the Lake 
Tahoe Basin). 

Drought Stress for South Lake Tahoe is currently in an abnormally dry state (U.S. Drought 
Monitor) as shown on Figure 6. Even though Figure 6 shows a snap shot in time, it should be 
noted that while precipitation in 2018-2019 was above average, it can be followed quickly by dry 
conditions. Future droughts are projected to be substantially hotter. For major river basins, such 
as the Sacramento River Basin, drought is projected to become more frequent, intense and 
longer lasting than in the historical record (He et al. 2018).  

Figure 6: Drought Stress Intensity in Lake Tahoe  

 

CWD modeling in a Catalyst (2019) Climate Change Vulnerability Assessment for the South 
Tahoe basin shows increased future CWD under two emissions scenarios as shown on Figure 
7.  
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Figure 7: Projected Climate Water Deficit in Lake Tahoe 

 

Source: Catalyst 2019 Climate Change Vulnerability Assessment for the Lake Tahoe Basin RCP 4.5 is for 
model with peak emissions in 2040 while RCP 8.5 is for a model with emissions continuing to rise 
throughout the 21st century. 

One of the consequences of CWD is reductions in soil moisture, especially during drought 
periods which can increase tree mortality and increase risk of wildfires as discussed in 2.2.3. 

2.2.5 Changes in Flooding and Runoff 
Runoff is expected to increase with warmer temperatures and higher probability of rain on snow 
events and will also vary with variance in seasonal precipitation. Timing of spring runoff is 
expected to change dramatically. Models suggest timing for maximum runoff will shift from June 
to May, possibly due to higher temperatures and increased precipitation. Winter runoff is 
expected to increase as shown on Figure 8 which compares average Basin runoff for January 
under historic conditions as compared to future January under RCP 8.5 which allow emission to 
increase through the 21st century. Flooding in excess of current 100-year flood mapping is 
expected in the future. 
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Figure 8: Projected Runoff in Lake Tahoe 

 

Source: Catalyst 2019 Climate Change Vulnerability Assessment for the Lake Tahoe Basin 

2.2.6 Wildfire 
As noted earlier, during drought periods, soil moisture will decrease causing changes to 
vegetation, increased tree mortality, and more risk of wildfires. Climate models anticipate 
changes to temperature and hydrology that affect the growth and range of combustible 
vegetation. Increases in fire intensity are anticipated in the mountains west and south of Lake 
Tahoe (Catalyst 2019 Climate Change Vulnerability Assessment for the Lake Tahoe Basin).  

Wildfires threaten the District’s water and wastewater infrastructure systems as discussed in 
Section 3.3. Of recent concern are the mandatory power shutoffs to reduce wildfire risks which 
occurred in much of California and could be a factor in Lake Tahoe in the future. 

2.2.7 Rainfall Intensity 
Rainfall intensity and kinetic energy are also expected to increase. Higher rainfall intensity 
(more rain over shorter duration) could result in flooding The kinetic energy of rainfall will affect 
erosion and the transport of fine sediment into Lake Tahoe. In the Lake Tahoe Basin, both the 
maximum hourly and the total annual kinetic energy of rainfall will be affected. 

Modeled annual maximum hourly and annual raindrop energy on snow-free ground for a period 
of 1950 –2100 increase under both RCP 4.5 and RCP 8.5 (Figure 9). 
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Figure 9: Annual Maximum Hourly and Total Annual Raindrop Energy 

 

Source: Catalyst 2019 Climate Change Vulnerability Assessment for the Lake Tahoe Basin RCP 4.5 is for 
model with peak emissions in 2040 while RCP 8.5 is for a model with emissions continuing to rise 
throughout the 21st century. 

2.3 Past Weather Events 
Past weather events, including fires, floods and severe storms, have caused damages to District 
facilities.  Floods occurred at District facilities in 1997, 2006, and 2017, causing more than 
$750,000 in damage. Fires caused over $500,000 in damages to District facilities in the Angora 
Fire in 2008.  
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Section 3: Impacts and Implications of Climate Change on 
the District 

Figure 10 below presents a systems view of climate conditions, contributory stressors and 
impacts on the built environment and communities (Catalyst 2019 Climate Change Vulnerability 
Assessment for the Lake Tahoe Basin).  

Figure 10: Systems View of Climate Change Drivers, Impacts and End Results 
for the Basin’s Built Environment and Communities 

 

 

Source: Catalyst 2019 Climate Change Vulnerability Assessment for the Lake Tahoe Basin, Figure 27 

Many of the Climate Conditions and Contributory elements directly relate to the Built 
Environments elements that comprise District facilities and their operations.  The sections that 
follow describe some of the more specific impacts to the District such as increased need for 
water conservation, and lower groundwater levels during extended droughts in the water system 
and impacts of reduced wastewater flow and quality (i.e. higher concentrations), and likely 
impacts of extreme precipitation and wildfire. 

3.1 Increased Temperatures, CWD, and Drought 
In general, increased temperatures are expected to result in long-term energy service reliability 
issues due to climate change. Extreme heat, population growth, air conditioning penetration (i.e. 
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use of air conditioning in homes) and changes in energy policy might affect energy demand, 
resource adequacy and component overloading. While energy service reliability is more 
susceptible to population growth and changes in technology in many areas (Paying it Forward 
2018), in Lake Tahoe rising air temperatures and high winds due to climate change, may 
exacerbate power outages especially if power shutoffs to reduce wildfire risk are implemented. 

Water supply management through water conservation (especially to meet regulatory 
requirements) is a likely response to increased temperature and drought.  Extended drought 
could result in lower groundwater levels. Work completed by DRI shows that changes in 
groundwater levels between baseline and Drought scenario (Q6) are generally less than 5-feet 
across portions of the groundwater basin used for drinking water supply. Maximum declines in 
groundwater levels (~ 20 feet) occur in the southeast corner of the basin. The District does not 
have any drinking water wells in this portion of the groundwater basin. 

Water conservation from more severe droughts can affect influent wastewater quality, and 
create potential for buildup of solids and odorous gasses in the collections system. Decreases in 
water use can lead to complications and changes in wastewater treatment operations from 
higher strength raw wastewater, damage to systems, and increased costs. Wastewater 
infrastructure management may include need for increased sewer flushing resulting from 
reduced sewer flows.  Reduced wastewater influent also reduces the effluent volumes available 
for export and store. More generally, Rivers and streams are expected to experience lower 
flows and higher temperatures, causing stress to aquatic species and ecosystems.  

3.2 Extreme Precipitation, Runoff, and Flooding 
Extreme precipitation, changes in runoff from rain on snow events, and resulting flooding 
inundation may disrupt service because of road flooding that disrupts access and direct damage 
to District water and wastewater infrastructure, especially in low lying areas. Power outages 
associated with extreme weather could also be a factor, especially at wastewater lift stations. 
The District wastewater treatment plant, pumping stations, and export system conveyance 
systems may be impacted by increased flows from extreme precipitation, and associated 
flooding events.  

More generally, extreme precipitation events could exceed capacity of existing stormwater best 
management practices (BMPs) and infrastructure if located at District facilities, causing 
increased sedimentation and water quality degradation in Lake Tahoe.  

The Federal Emergency Management Agency (FEMA) HAZUS modeling showed District water, 
sewer and export infrastructure is at risk from damage in a 100-year flood scenario (See 
Appendix B).  Note that current 100-year flood plain locations, which are based on historic 
events, are likely not accurate in future climate scenarios. 

3.3 Wildfires, Sedimentation, and Erosion 
The frequency of wildfires is expected to increase in the future, with corresponding climatic 
water deficit and drought. Wildfires could threaten the District’s infrastructure systems posing 
disruptions to road access, damage to more remote facilities and electric power lines, disrupt 
fuel delivery services, and potential to contaminate water supply systems by associated 



 

Climate Action Plan for the Capital Improvement Program, South Tahoe PUD Page 3-3 
j:\2019\1970014.01_stpud-climateadaptnpln\09-reports\9.09-reports\final_report\120319_stpud_climate_adaption_plan_clean.docx 

sedimentation and erosion. Wildfires may also cause damage to roads, bridges, and culverts, as 
well as disruptions to communications systems. As noted earlier, mandatory power shutoffs to 
reduce wildfire risks could also be a factor in Lake Tahoe in the future and may impact District 
facilities especially if the power outage extends over multiple days and fuel supplies to stand-by 
power generators is limited because of access or supply issues.  The post-wildfire 
sedimentation and erosion could be a factor for the District if the facilities are downhill of a steep 
burn area and if slope stability is an issue. 

3.4 Climatic Water Deficit and Groundwater Deficit 
Groundwater systems can buffer the impacts of droughts, but they may ultimately be vulnerable 
to changes in recharge and water extractions because of drought, especially under the dryer 
and hotter climate scenarios. Most of the low elevation groundwater systems around the lake 
from which the District draws its potable water supply are more resilient to drought due to their 
high volume of storage relative to usage and connections with the lake.  Although unlikely in the 
District service area, there may be areas elsewhere where the ecological benefits of 
groundwater buffering may be a concern.  Drought from reduction in historical water storage 
and annual snowpack, are particularly problematic in higher elevation wetlands and meadows, 
outside of the District’s service area, with associated ecosystem risks. 

3.5 Facilities and Assets at Risk 
Based on the discussion in Sections 3.1 through 3.4, Table 1 below provides a summary of 
relative risk for District water and wastewater asset categories against various hazards some of 
which are climate related while others, like earthquake are not, but are provided for 
completeness. Not all assets in each category are in locations where the risk is imminent.  

Table 1: District Assets Risk Assessment 

Facility/ 
Asset 

Temper-
ature1 Wildfire2 Wind 

Precipi-
tation3 

Flooding
/Run off4 

Mudslides/ 
Debris 
Flow5 

Earth-
quake 

Eros
ion5 

Drought/ 
CWD 

Wells LOW HIGH MEDIUM MEDIUM MEDIUM LOW MEDIUM LOW MEDIUM 
Pipelines 
(Water) 

LOW LOW LOW LOW MEDIUM LOW MEDIUM MEDI
UM 

LOW 

Pipelines 
(Sewer) 

MEDIUM LOW LOW MEDIUM MEDIUM LOW MEDIUM MEDI
UM 

MEDIUM 

Lift 
Stations 

MEDIUM HIGH MEDIUM HIGH HIGH LOW MEDIUM LOW MRFIUM 

WWTP LOW HIGH MEDIUM HIGH HIGH LOW MEDIUM LOW MEDIUM 
Export 
System 

LOW HIGH MEDIUM HIGH HIGH MEDIUM MEDIUM MEDI
UM 

MEDIUM 

1Related to increased precipitation/flood risk from warmer temperatures  
2Related to potential loss of power for long durations 
3Related to increased flood risk from increased precipitation at some locations 
4Related to increased infiltration/inflow and/or potential access and loss of power at some locations 
5 Related to steep slopes near facility at some locations  

 

Table 2 presents some suggested approaches for identified high/medium risk climate change 
impacts on assets. 
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Table 2: Suggested Approaches for High and Medium Risk Impacts. 

Facility/ 
Asset 

Temper-
ature Wild-fire Wind Precipitation 

Flooding/ 
Run off Earthquakes Erosion Drought 

Wells Not 
applicable  

Defensible 
Space, 
Backup 
Power 

Back 
up 

Power 

Not 
applicable 

Flood-
proofing,  

Structural 
Assessments

/ Retrofits 

Not 
applicabl

e 

Pump 
upgrades 

Pipelines 
(Water) 

Not 
applicable 

Not 
applicable 

Not 
applic
able 

Not 
applicable 

Relocation
/Structural 
Retrofits 

Valving and 
Structural 
Retrofits 

Relocatio
n/Structu

ral 
Retrofits 

Not 
applicabl

e 

Pipelines 
(Sewer) 

Reduce 
I&I 

Not 
applicable 

Not 
applic
able 

Reduce I&I,  Reduce 
I&I; Flood 
proofing 

Structural 
Retrofits 

Relocatio
n/Structu

ral 
Retrofits 

Increase
d O&M 

Lift 
Stations 

Reduce 
I&I 

Defensible 
Space, 
Backup 
Power  

Back 
up 

Power 

Lift Station 
upgrades to 

consider 
precipitation 
increases 

Flood-
proofing; 
backup 
power 

Structural 
Retrofits 

Not 
applicabl

e 

Increase
d O&M 

WWTP Not 
applicable 

Defensible 
Space, 
Backup 
Power  

Back 
up 

Power 

Pump 
upgrades to 

handle 
precipitation 
increases 

Flood-
proofing; 
backup 
power 

Structural 
Retrofits 

Not 
applicabl

e 

Increase
d O&M 

Export 
System 

Not 
applicable 

Defensible 
Space, 
Backup 
Power 

Back 
up 

Power 

Pump 
upgrades to 

consider 
increased 
flow from 

precipitation 
increases 

Flood-
proofing; 
backup 
power 

Structural 
Retrofits 

Review 
for 

Structural 
Retrofit 

Increase
d O&M 
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Section 4: Greenhouse Gas (GHG) Emissions Inventory  

The District is taking action to address drivers of climate change: GHG emissions.  Water and 
wastewater managers and customers can play a key role in water and energy efficiency and  
the reduction of GHG emissions (Managing an Uncertain Future: Climate Change Adaptation 
Strategies for California’s Water, DWR 2008). The global atmospheric CO2 concentration has 
exceeded 400 parts per million (ppm), a level that last occurred about 3 million years ago.  
Without major reductions in emissions, the increase in annual average global temperature could 
reach 9°F (5°C) or more by 2100. With significant reductions in emissions, relative to pre-
industrial times the increase in annual average global temperature could be limited to 3.6°F 
(2°C) or less (USGCRP  2017). 

4.1 GHG Inventory Development 
This initial GHG Inventory Development will enable an estimation of the District’s GHG 
emissions baseline, and allow for the estimation of the GHG emission reductions or strategy 
that reduces water demand.  As discussed in Section 4.5, the District is developing a more 
detailed GHG emissions inventory to better understand and address its specific GHG emissions 
working with Civic Sparks through Americorps. 

4.2 GHG Data Collection and Summary Figures 
As part of this initial GHG Inventory development, the District collected summary-level data for 
electricity and fuel usage. Summary graphs below show pumping and operation and 
maintenance activities associated with lift and pump stations accounts for a majority of the 
District fuel and electricity usage, which contribute to its greenhouse gas emissions. Tables 
follow with the District’s water and sewer electricity use by facility. 

The District  is taking the initiative to use electric vehicles, where practical, rather than fossil-fuel 
vehicles.  Given the cold temperatures in the District’s high-sierra environment with significant 
snow fall that requires four-wheel drive, electric vehicles are not yet practical to implement 
throughout the District’s fleetbut that could change as electric vehicle technology continues to 
improve. 
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Figure 11: District Fuel Use, 2015-2018 

 

Figure 12: District Fuel Use, 2015-2019 
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Figure 13: District Diesel Use by Department 

 

Figure 14: District Unleaded Use by Department 
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Figure 15: District Electricity Use (by Water) 

 

Note: Table 3 provides source data 
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Figure 16: District Electricity Use (by Sewer) 

  
Note: Table 4 provides source data
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Table 3:  District 4-Year Water Electricity Usage  

Location 
15-16 Total 

kWH/yr 
16-17 Total 

kWH/yr 
17-18 Total 

kWH/yr 
18-19 Total 

kWH/yr 

4 – year 
average 
kWH/yr 

BAYVIEW WELL            538,560             611,840             537,920             121,280             452,400  
AL TAHOE WELL #2 (2 

BUILDINGS) 
          229,056             340,992             276,096            666,816*             378,240  

BAKERSFIELD WELL            326,240             358,256             375,432             303,408             340,834  
SUNSET WELL            289,112             296,997             257,509             390,955             308,643  

SOUTH UPPER TRUCKEE WELL #3            180,800             275,520             276,060             260,380             248,190  
DAVID LN. BOOSTER STN.            209,472             255,744             290,592             257,760             253,392  

PALOMA WELL              12,288               14,400             108,384             712,704             211,944  
VALHALLA WELL            191,460             201,180             242,320             258,500             223,365  

APACHE BOOSTER STN            144,940             145,060             163,620             166,660             155,070  
GLENWOOD WELL              96,560             115,560             127,960             210,080             137,540  

HELEN WELL            118,979             123,230             147,806             143,965             133,495  
ELKS CLUB WELL            140,577             119,770             108,287             171,296             134,983  

TWIN PEAKS BOOSTER            104,800             119,280             137,667             144,560             126,577  
FLAGPOLE BOOSTER STN            126,920             132,620             119,840             106,200             121,395  

COLD CRK 
BOOSTER/TANK(2BLDGS) 

           17,962*             120,403             113,278             105,613               89,314  

H STREET BOOSTER/TANK              63,971               64,623               61,341               62,077               63,003  
KELLER BOOSTER              85,760               54,720               37,440               61,500               59,855  
ARROWHEAD WELL              39,460               37,880               40,180            116,218*               58,435  

COLD CRK 
BOOSTER/TANK(2BLDGS) 

            23,469               82,536               76,605               28,772               52,846  

1553 GRIZZLY MOUNTAIN DRIVE              38,620               41,320               58,320               53,180               47,860  
FOREST MTN. BOOSTER/TANK              40,997               43,307               45,938               44,893               43,784  

APACHE BOOSTER STN              15,512            110,823*               18,578               26,610               42,881  
TATA BOOSTER/WATER TANKS              33,564               34,000               52,800               49,256               42,405  
CORNELIAN BOOSTER STATION              39,460               27,220               35,360               33,060               33,775  

FOUNTAIN SHOP              30,752               28,908               28,263               24,885               28,202  
STATELINE TANK/CTRLS BLDG              29,658               29,734               28,462               23,937               27,948  

AIRPORT WELL              26,094               25,152               23,232               23,712               24,548  
COLLEGE WELL              27,744               23,712               23,904               22,234               24,399  

BOULDER MTN. BOOSTER STN              25,969               15,729               19,509               17,599               19,702  
BLACK BART BOOSTER              14,159               12,317               14,224               24,852               16,388  
BLACK ROCK WELL              10,302               33,926               10,004               10,412               16,161  
HEAVENLY TANKS              20,960                 6,113               12,574               14,679               13,582  

ARROW. TANK & VALVE BLDG              12,809               11,920               12,875               14,087               12,923  
GARDNER MOUNTAIN TANK                6,401               13,527                 9,747                 8,339                 9,504  

CHRIS WELL                5,463                 8,798                 3,426                 4,272                 5,490  
IROQUOIS TANK              14,387                 4,419                     955                     901                 5,166  

CHRISTMAS VALLEY TANK                      58                 4,817                 6,091                 6,182                 4,287  
MARTIN STORAGE(WAS MARTIN 

WELL) 
              2,283                     520              13,963*                     785                 4,388  

FLAGPOLE TANK                    473               11,605                 3,766                     946                 4,198  
1834 SANTA FE (2 BUILDINGS)                4,881                 6,082                 2,446                 2,370                 3,945  

KELLER TANKS                3,660                 3,526                 2,771                 5,303                 3,815  
LOOKOUT TANK                9,562                 2,819                 1,189                 1,280                 3,713  
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Location 
15-16 Total 

kWH/yr 
16-17 Total 

kWH/yr 
17-18 Total 

kWH/yr 
18-19 Total 

kWH/yr 

4 – year 
average 
kWH/yr 

AIRPORT BOOSTER STN.                1,765                 2,855                 1,827                 3,048                 2,374  
ECHO VIEW TANK                    369                 2,525                 1,015                     683                 1,148  

CLEMENT WELL (2 BUILDINGS)                      74                       73                       74                3,815*                 1,009  
COUNTRY CLUB TANK                1,717                     467                     552                     493                     807  

OBSTRUCTION LIGHTS AIRPORT 
WELL 

                  156                     156                     156                     156                     156  

ST LIGHT BET 672 & 676 
GARNDNER ST 

                  156                     156                     156                     156                     156  

* Data anomalies may exist in original source data 
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Table 4: District 4-Year Sewer Electricity Usage 

LOCATION 

15-16 
TOTAL 
kWH/Yr 

16-17 TOTAL 
kWH/Yr 

17-18 
TOTAL 
kWH/Yr 

18-19 
TOTAL 
kWH/Yr 

4 – Year 
Average 
kWH/Yr 

3715 GRASS LAKE/LPPS  7,318,400  8,226,000  7,856,400  7,819,200  7,805,000 
WWTP  6,044,544  7,128,000  6,433,200  6,472,200  6,519,486 

AL TAHOE SPS (2 BUILDINGS)  258,480  290,832  264,192  280,320  273,456 
JOHNSON SEWER PUMP STATION  539,552*  128,160  122,496  117,984  227,048 
UPPER TRUCKEE SEWER PUMP STN  196,305  216,240  168,750  114,320  173,904 

BIJOU SPS (2 BUILDINGS)  156,160  174,761  176,640  170,720  169,570 
TAHOE KEYS SEWER PUMP STN  148,004  139,200  121,152  116,352  131,177 
ICR COMPRESSOR BUILDING  98,300  123,461  107,360  141,360  117,620 
SKI RUN SEWER PUMP STN  52,200  55,060  52,180  60,800  55,060 

DVR SHOP  40,771  97,318*  28,770  44,952  52,953 
FALLEN LEAF LAKE MAIN SPS  35,821  31,691  32,835  28,112  32,115 
DVR STORAGE BUILDING  10,582  87,339*  12,891  13,841  31,163 

DVR RANCH HOUSE  31,642  29,369  23,205  35,086  29,826 
BALDWIN BEACH  25,080  37,479  26,400  27,120  29,020 

VENICE SEWER PUMP STATION  7,599  83,301*  8,568  8,422  26,973 
PONDEROSA PUMP STN  24,813  26,481  29,817  24,560  26,418 

ERB VALVE SHED  3,726  95,729*  3,124  3,581  26,540 
GARDNER MTN. SEWER LIFT STN.  20,860  21,980  21,620  36,332  25,198 

STANFORD CAMP ES  17,202  16,867  20,244  44,538  24,713 
HWY 89‐TALLAC PUMP STATION  20,160  37,878  18,880  21,275  24,548 
BELLEVUE SEWER LIFT STATION  19,360  34,641  20,000  20,360  23,590 

TAYLOR CREEK  22,813  21,546  19,180  22,100  21,410 
CAMP RICH PUMP STATION  17,612  17,941  21,321  21,620  19,624 

CONTROL BUILDING  No Data  17,280  20,544  26,304  16,032 
FALLEN LEAF LAKE ES8  980  57,196*  1,430  954  15,140 

PIONEER VILLAGE SEWER PS  7,722  30,573*  8,318  7,064  13,419 
KIVA BEACH  14,458  14,451  12,608  9,304  12,705 

STATELINE SEWER LIFT STATION  59  176  236  32,568  8,260 
ST. MORITZ SEWER PUMP 

STATION 
8,203  5,020  5,026  4,778  5,757 

POPE BEACH PUMP STATION  5,718  5,571  1,536  5,141  4,492 
BEECHER SEWER PUMP STATION  3,444  5,230  3,808  4,936  4,355 

PIVOT A AND B  1  274  2,517  3,859  1,663 
FALLEN LEAF LAKE ES7  686  2,025  1,270  1,174  1,289 

FALLEN LEAF LAKE @BRIDGE  821  617  284  2,948  1,168 
PIVOT C  1  154  1,355  2,067  894 

452 FLL ROAD  370  472  493  558  473 
FALLEN LEAF LAKE ES6  357  569  399  294  405 
FALLEN LEAF LAKE ES5  182  417  161  194  239 

FAIRWAY SEWER LIFT STN  25  682  20  31  190 
FALLEN LEAF LAKE ES9  52  307  101  157  154 

544 FLL RD  1  0  0  552  138 
506 FALLEN LEAF RD  1  0  0  385  97 

* Data anomalies may exist in original source data  
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4.3 Future Refinements to GHG Inventory  
The District is partnering with Civic Sparks to complete a comprehensive inventory to calculate 
all of its GHG emissions. This additional GHG work is expected to be completed in 2020 and will 
identify additional GHG reduction opportunities for the District to consider. The scope of Civic 
Sparks’ work includes: 

1. An analysis of energy usage including a breakdown of electricity, natural gas and other 
energy consumption by facility from 2015-2018, this will build on the information presented in 
Section 4.2.  The analysis will also include evaluate the cost and efficiency impacts of significant 
capital improvement projects. 

2. Based on Item 1, conduct a greenhouse gas emissions inventory for 2015-2018 including 
data collection and GHG emissions calculations for all District operations 

3. Data tracking system including  

a. Systems to monitor of real-time energy usage by conducting research and development 
of possible systems; testing and quality assurance, and providing technical assistance and 
support 

b. Systems to monitor energy for capital improvement projects by conducting research and 
development of possible systems; testing and quality assurance, and providing technical 
assistance and support 

c. Researching options for connecting the new data system to SCADA 
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Section 5: Adaptation and Mitigation 

5.1 Actions to Mitigate Vulnerabilities 
Outlined below are specific actions covering all aspects of the District’s authority, that it intends 
to take to address the causes and effects of climate change. The District has initiated work in 
several of the areas and/or will incorporate the specific items in its upcoming projects and 
expects to update this CAP periodically to reflect these changes:  

  Incorporate Climate Resiliency Planning into Capital Improvements Plan and Projects 

o Identify and Protect Vulnerable Facilities 

o Review Backup Power and Fuel Source for Critical Facilities 

o Complete Structural Assessment and Potential Retrofits of Critical Infrastructure  

o Increase Pumping Efficiency 

o Attenuate Peak Flows and Loadings 

o Reduce Inflow and Infiltration 

 Review the 2019 District Local Hazardous Mitigation Plan and update to address Risk 
and Resiliency Assessment (RRA) and Emergency Response Plan (ERP) requirements 
(RRA is due by June 30, 2021 and ERP by December 30, 2021 per US Environmental 
Protection Agency) 

 Development of a District Environmental Policy addressing Climate and Energy 
Management  

An overview of these individual topics and the relative cost of implementation is provided in the 
section that follows. 

5.2 Description and Relative Cost of Mitigation Actions 
Incorporate Climate Resiliency Planning into Capital Improvement Plans and 
Projects 

Relative Cost: LOW 

Description: Plans to build or expand/rehabilitate infrastructure should consider the vulnerability 
of the proposed locations to inland flooding, erosion, power loss and other impacts associated 
with extreme climate events.  This could be implemented by preparation of a climate-related 
checklist for the facilities to be utilized early in planning/design.  District staff have initiated the 
following activities including prioritizing condition assessment of underground utilities near 
surface water features and identifying critical facilities that lack emergency stand-by power. 
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The items below are specific measures that the District will consider: 

Identify and Protect Vulnerable Facilities 

Relative Cost: MEDIUM 

Description: Operational measures to isolate and protect the most vulnerable systems or assets 
at a facility will be considered. For example, critical wells and lift stations would include those 
serving a large portion of the service area population and those located in a flood zone. 
Protection of these assets would then be prioritized based on the likelihood of flood damage and 
the consequence of service disruption.  As the District advances projects in these critical 
facilities such as at underground utilities that cross surface water features, initial planning will 
include assessing their vulnerability to these risks.  

Review Backup Power and Fuel Source for Critical Facilities  

Relative Cost: MEDIUM 

Description: Water utilities are one of the major consumers of electricity in the United States. 
With future electricity demand forecasted to grow, localized energy shortages may occur, 
especially during wildfire curtailments and/or large flood events. The development of "off-grid" 
sources can be a good hedging strategy for electricity shortfalls. Moreover, redundant power 
supply can provide resiliency for situations in which natural disasters cause power outages. On-
site sources can include solar, wind, inline microturbines biogas (methane from wastewater 
treatment), and traditional diesel generators as well as alternative fuel generators that could be 
easier to supply. New and back-up electrical equipment should be located above potential flood 
levels.  The District has backup power at many of its critical facilities; and has initiated an 
evaluation of overall backup power needs.  

Attenuate Peak Flows and Loadings 

Relative Cost: MEDIUM 

Description: Reduce wastewater treatment plant loading by using equalization basins and 
system-wide leak detection and repair to attenuate peak flows.  The District has identified 
portions of the sewer collection system that are susceptible to flooding and has already 
incorporated some of these measures at its facilities; as an example, peak flow estimates were 
used for sizing of the facilities should be reevaluated in light of potential future increases.  

Reduce Inflow/Infiltration (I/I)  

Relative Cost: MEDIUM 

Description: Wastewater flow  models can estimate the impact of wet weather flows on 
wastewater collection system and treatment plant capacity and operations. Based on 
comparison of model results with monitoring data, areas in need of infiltration reduction 
measures or additional collection capacity can be identified. Preventing illegal connections and 
leaks at grouting connections by sliplining or using watertight manhole covers can reduce 
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stormwater infiltration volumes. As noted above, the District has been identifying and 
implementing I/I measures as part of its sanitary sewer management plan.  

Increase Pumping Efficiency 

Relative Cost: MEDIUM 

Description: Increase pumping efficiency by reducing and managing loads, modifying pumps, 
optimizing motor and drive selection, or pursuing automated control. The District considers 
pump and motor efficiency during replacement and has initiated energy audits and energy 
usage tracking systems at water and wastewater facilities.  

Complete Structural Assessments/Retrofits of Critical Infrastructure 

Relative Cost: MEDIUM 

Description: Bring structures to Earthquake Code Compliance. For the water system, seismic 
risk evaluation will be a part of the 2020 Urban Water Management Plan cycle under SB664 
which reads:  

“This bill would require an urban water supplier to include within its plan, beginning January 
1, 2020,  a seismic risk assessment and mitigation plan to assess the vulnerability of each of 
the various facilities of a water system and mitigate those vulnerabilities.” 

The Seismic Risk Assessment can be the first step to identifying the structures in the water 
system that may need to be brought into compliance with building codes to meet earthquake 
standards.  The 2019 District Local Hazard Mitigation Plan addresses seismic risk as a natural 
hazard and will likely fulfill this requirement.   

Complete a Risk and Resiliency Assessment and Emergency Response Plan 

Relative Cost: LOW 

Description: Identify Risks and outline activities and procedures to follow in case of an incident, 
from preparation to recovery.  As noted in the Section 5.1, the RRA and ERP are required by 
USEPA and can incorporate elements of items above. The District’s 2019 Local Hazard 
Mitigation Plan will be reviewed and updated to address these topics. 

Develop a Climate Policy 

Relative Cost: LOW 

Description: Building on this Climate Action Plan and the upcoming GHG inventory work by 
Civic Sparks, the District is in the process of developing an Environmental Policy which will 
include a Climate element and describe broad policy direction on topics such as energy 
efficiency standards, fleet/equipment purchases, climate change mitigation actions including 
flood resilience. The District has installed a 56kW hydroelectric turbine generator on the 
recycled water export pipeline to implement a renewables program within its own facilities 
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Develop an Energy Management Strategy 

Relative Cost: LOW 

Description: Develop an energy management plan and investigate opportunities for funding 
efficiency measures through state and local government assistance programs and other funding 
sources. Investigate alternative power supplies to support operations in case of loss of power. 
Strategy should have top-level management endorsement and support.  As noted earlier, the 
District’s Environmental Policy which is under development will include addressing energy 
management. The GHG Inventory being conducted by Civic Sparks can inform the best 
opportunities for the Energy Management portion of the Environmental Policy. 
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2019 STPUD Local Hazard Mitigation Plan
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Appendix B 

 

Federal Emergency Management Agency (FEMA) HAZUS Flood Model Map  
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