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Drought Impacts

At risk of not meeting existing drinking water demands
If you’ve ever visited Mount Shasta, or seen a photograph of its majestic slopes blanketed in snow, you’ll not be able to imagine that the region could face drought related impacts. Residents of the region, and especially those living in the City of Mt. Shasta certainly can’t imagine it either. However, with the last large storm being in early December 2012, the mountain’s slopes are bare and brown, and the City’s spring source production is the lowest it’s been in a decade. In a July 14th 2014[footnoteRef:1] newspaper article, the City public works director reported that City residents are currently using twice as much water as the spring is producing, yet without water meters there is no way to measure usage, or to enforce mandatory conservation. In addition, with the aging and leaking water supply line pipe, there is no way to capture unaccounted for losses. Amazingly, a perception of abundant and indefinite water supplies is just that: a perception, and not the reality. The City is currently at risk of not meeting existing drinking water demands, and if the drought continues into 2015, this risk will be exacerbated.  [1:  http://www.mtshastanews.com/article/20140714/NEWS/140719865?sect=Top%2520Stories&map=12690] 


The Upper Sacramento, McCloud, and Lower Pit (USR) IRWM Region includes the complete watersheds of the Upper Sacramento and McCloud Rivers; therefore, these watersheds do not receive water from outside sources.  With the exception of the Lower Pit River watershed, whose source is the Upper Pit IRWM Region, virtually no water enters the region from other than natural precipitation.  While this means the region does not have to depend on others to have a safe and clean water supply, it also means many of the water systems in the region must rely on sources that are particularly vulnerable to droughts and climate change, namely natural springs (USR IRWM Plan, 2013).  

The primary water supply for the City of Mt. Shasta is Cold Springs.  According to City staff and historical flow records, the effective capacity of Cold Springs during normal yield periods is approximately 3.16 MGD.  However, this varies seasonally, and the effective capacity during low spring yield periods is approximately 2.0 MGD.  City records indicate the spring yield during July 1977 and 1985 were as low as 1.68 MGD and 1.78 MGD, respectively, both of which were severe drought years.  During these times, the City restricted water use by means of an odd/even day irrigation restriction.  Therefore, as historical flow data suggests, Cold Springs yield is directly affected by drought conditions.  Indeed, this year’s spring production in June was 1,425 GPM when normally it is 1,800 to 2,000 GPM as shown in the graph below. 

Additionally, the City has just learned that Cold Springs may be very young water (0 +/- 1.6 years old) with tritium concentrations similar to present day rainwater (USGS 2010[footnoteRef:2]). This new information may mean the spring supply is even more susceptible to drought (and climate change) than previously thought, and that an extended drought period will have a serious impact on the spring water supply. Indeed, if the water is only 0 to 1.6 years old, then it makes sense why the City is already seeing shortages. [2:  http://pubs.usgs.gov/ds/688/. The City asked for interpretation of the well and spring tests performed as part of this GAMA study and received this information from LLNL.] 


[image: ]
Two additional groundwater wells can supplement the spring source; however, they only have a combined production capability of 1.7 MGD.  The current maximum day demand (MDD) of the City as reported in the 2010 Master Water Plan (PACE, 2010) is 3.8 MDD.  This is currently greater than the effective source capacity of 3.7 MGD during the low spring yield period.  As such, if drought conditions continue, existing drinking water demands may not be met.  In recent weeks the City has been running both supply wells from 12 to 18 hours a day to augment spring production and keep up with demand.  During peak usage hours, the City water storage tanks are dropping to unusually low levels and have been taking longer to recover and fill back up.

The possibility of immediate drought impacts to occur with the region is very real given that climate change impacts have already had an effect on water resources in the USR.  The biggest concerns already being seen are the changes to the winter snowpack and glaciers, and the uncertainty of their long-term impacts on groundwater and spring sources.  The connection between precipitation (snow and rain) that falls on Mount Shasta and the surrounding ranges that comprise the watersheds of the USR and the numerous springs that supply much of the water for the residents of the region is only beginning to be understood. (CalTrout 2009[footnoteRef:3], USGS 2010[footnoteRef:4]).   [3:  http://caltrout.org/pdf/Mount%20Shasta%20Springs%20Study%202009_summary%20report.pdf]  [4:  http://pubs.usgs.gov/ds/688/] 


Increased knowledge of basin characteristics is needed to raise public awareness and understanding of the hydrogeology of the fractured rock aquifers that are present in this area. In this source region, there is a perception of an endlessly abundant water supply (as exemplified by the high per capita usage), but the region can expect significant changes in the amount, intensity, timing, quality, and variability of runoff and recharge from climate change. 
The projects proposed in this grant application are integrated with components of California Trout projects listed in the Upper Sac IRWM plan. Specific integration includes a climate change vulnerability assessment of the City’s water supplies to allow for drought water supply forecasting, and to provide drought preparedness through practical water conservation measures including an educational mailer to all residents, a water supply education video, and three community water conservation workshops through their “Water Talks” public education series[footnoteRef:5]. The importance of this public outreach cannot be emphasized enough as it is a big public change in perception going from the idea of endless water to a recognition of very real limits. [5:  Water Talks are an ongoing series of professionally facilitated public informational and educational events on water-related topics. To date, CalTrout has held 24 programs on 21 different topics, with over 1,000 attendees and 70 presenters in 8 communities in Siskiyou and Shasta Counties.] 


According to the World Climate Research Programme, projections of temperature and precipitation were examined through the 21st Century, and in general they have shown the mean annual temperature is increasing and will continue to do so.  At the same time, annual precipitation is becoming increasingly variable from year to year, but is generally on a slightly downward trend.  Data has shown this is true for the USR Region as well.  The primary use for water in the region during high demand times is the maintenance of residential landscaping.  Without changes in practices such as water metering enabling water conservation measures, it is likely that water usage will continue to increase as temperatures increase.

While the reliance of regional water providers on spring sources has had limited drought vulnerability in the past, a diminishing snowpack will eventually severely affect these springs.  Recent studies have found that both the recharge elevation of these springs and the residence time of the water underground vary widely among the springs indicating that some supplies, especially those on the south side of the mountain sourced by snowpack, may be more vulnerable to impacts from climate change than others (California Trout, 2010[footnoteRef:6]).  In addition to these vulnerabilities, seasonal water use variability is extreme in the USR, with summer use being several times that of winter.  Should the drought continue, this will affect supply and will negatively affect the amount of water available for all region inhabitants.   [6:  http://caltrout.org/pdf/Mount%20Shasta%20Springs%20Vulnerability%20Ratings.pdf] 


At risk of not meeting ecosystem water demands
In addition to being at risk of not meeting current drinking water demands, the USR Region is also at risk of not meeting ecosystem water supply and quality demands.  The biggest risk to water quality and the ecosystem and habitat that require it is the region’s catastrophic wildfire risk.  The potential for more frequent, extreme fire behavior is undoubtedly a risk associated with predicted temperature increases; longer, dryer periods; and potentially more storms. Indeed, research from the USDA Pacific Southwest Research Station indicates that the fire season is extending with a warming climate, that fire severity is greater on the high ridgetops (such as the steep topography found in the region), and fuels keep growing. Basically, there is a greater probability for intense fires, especially with a warming climate accompanied by 50 to 100 years of fire suppression. This increased risk will come with more frequent and more severe wildfires which will negatively affect ecosystem water supply and quality through increased sedimentation and faster spring melt and runoff.  The increased percentage of burned areas will affect the water quality during rain events and increased volume of water going through municipal treatment systems.  This will increase the costs associated with water and wastewater treatment and could affect effluent quality concentrations in USR rivers and downstream uses (USR IRWM Plan, 2013).

Erosion is an ongoing challenge in the region due to complex and steep topography and numerous waterways, complicated by logging activities and a very active fire regime.  Together, these contribute significantly to regional waterways’ water quality and sediment load.  This in turn has negative effects on the ecosystem, including aquatic habitats and threatened species in the region.  For example, in 2012, the Bagley fire burned nearly 50,000 acres of rugged, difficult to access timberland in the McCloud and Squaw Creek Watersheds.  This extreme fire behavior in the summer followed by two significant rainfall events (a 50-year storm in November followed one week later by a 100-year storm in December) resulted in major erosion in these watersheds (Shasta Trinity National Forest). As the USR watersheds are critical source water areas for the Central Valley Project, substantial inputs of sediment and larger debris were present at the Shasta Lake Reservoir.  Increased sediment inputs to the reservoir could have impacts on the storage capacity and functioning of the reservoir. This may be indicative of the type of impacts the region could continue to face with climate change, and their critical downstream impacts. All of these problems are exacerbated by the current drought.  Adequate water supplies are also needed to restore fire adapted ecosystems and to manage vegetation to restore ecosystem health.  The more pure, clean water that can be saved at the headwaters in the USR Region and not wasted on unaccounted for losses, the more functional the local and downstream ecosystems will be at filtering polluted water and maintaining a temperature that is good for aquatic habitants, and the more pure, clean water that will be available for downstream beneficial uses.  

Other drought related adverse impacts

Health and safety 
In regards to other drought-related adverse impacts, the issue of fire suppression not only affects ecosystem water quality and quantity demands, but also affects the health and safety of all inhabitants of the region.  As discussed above, increased temperatures and drought conditions significantly increases the threat of catastrophic wildfire.  This is especially true in terrain such as that in the USR Region which is primarily forested lands of steep terrain.  As discussed in the 2010 Master Water Plan, the City is already deficient in supplying required fire flows to many areas of the City due to inadequately sized pipelines and lack of pipe looping in the water system.  Should the drought continue and available groundwater source supplies diminish even further, the risk of a catastrophic fire occurring increases.  While this would have the short-term impact of displacing residents from their homes and threatening their health and safety, it would also have the long-term impact of decreased recreation and tourism.  These are two of the primary drivers of the region’s economy in addition to timber production.  Many businesses and communities in the region have shifted their economic base away from that of logging and forest product industries to take advantage of the region’s abundant recreation and scenic qualities (Sacramento River Watershed Program, 2010).  A catastrophic wildfire would be detrimental to these industries and prohibit socioeconomic growth from occurring. 

Lost revenue from declining recreational and tourism visitors 
While the impacts from wildfire are very real, simply the lack of water has a critical impact on the region’s economy. Both the winter and summer recreational and tourism economies rely entirely on water. Communities have commissioned economic impact reports exploring the connection between declining water levels and recreational visits and the data suggests that as water levels go down so do the visitor days and by extension the dollars that come into regional businesses[footnoteRef:7]. While locally there have not been the resources to commission such a study, the 2013-2014 winter season was the first time the Mt. Shasta Ski Park, which provides a significant amount of the region’s winter employment, could not open. While usually in the springtime the Upper Sacramento River is bustling with rafters, this spring 2014 the flows were never high enough for a raft to pass down the river. The drought’s impact on the local businesses and regional economy is severe. [7:  https://www.co.travis.tx.us/commissioners_court/pdfs/lake_travis_report/lake_travis_economic_impact_report.pdf] 


The human right to water 
An aspect of the drought’s adverse impacts that may be overlooked is the aspect of the human right to water of the region’s Tribes to have access to their waters for spiritual practices and renewal (see USR plan section 3.4.5). For example, in 2007, Panther Spring on Mount Shasta, one of the most sacred springs to the Winnemem Wintu Tribe, ran dry for the first time in their history. It has continued to run dry a number of times in the past few years. The climate change vulnerability assessment of the City’s water supply will begin to develop an understanding of Mount Shasta’s complex ground and spring water system, and perhaps provide answers on how to protect these waters for the benefit of the region’s Tribes.

The need for investment in source area watersheds
[bookmark: _GoBack]A solution to the drought related impacts described above is investing in source area watersheds. When emergency drought situations arise, it can be easy for water managers to forget where water comes from and the need to protect and invest in those areas. The California Roundtable on Water and Food Supply’s November 2012 Report, From Storage to Retention: Expanding California’s Options for Meeting its Water Needs[footnoteRef:8] represents innovative thinking in California that recognizes water supply reliability is intricately tied to watershed health.  The report also refers to a key guiding concept of the importance of retaining water in the landscape as an approach to storing water, and references new sources of financial support for investing in source area watersheds to perform this essential function. Indeed this isn’t a new concept, as the mutually beneficial cooperative agreement between New York City and the Catskill/Delaware watersheds exemplifies.[footnoteRef:9] This type of investment is needed to enable the USR region to continue to provide essential ecosystem services that benefit the rest of the state. [8:  http://aginnovations.org/images/uploads/CRWFS_Storage_to_Retention.pdf]  [9:  http://onthecommons.org/magazine/how-new-york-city-kept-its-drinking-water-pure-and-saved-billions-dollars; http://ice.ucdavis.edu/node/133] 


The remaining listed drought impacts are not applicable to the USR Region including the following:

· At risk of not meeting existing agricultural water demands
· Drinking water MCL violations
· Groundwater basin overdraft
· Discharge water TMDL violations
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