Tahoe Sierra Integrated Regional Water Supply, Water Quality and Restoration Project
Attachment 2 Project Justification
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Regional Map
Please refer to “Att2_2015IRWM_ProJust_2of2” for the Tahoe Sierra IRWM Project’s Proposal Map.

PROJECT #2:  Truckee River Residential Voluntary BMP Retrofit Program
IMPLEMENTING AGENCY: Truckee River Watershed Council

Project Description 
Brief Description: This project will reduce sedimentation to the Truckee River and tributaries by assisting residential property owners in reducing soil erosion through installation of BMPs.  

Expanded Description 
Project Area. The area for this project is the Truckee River watershed: the Truckee River from the outflow of Lake Tahoe to the Nevada state line and all the tributaries that feed the Truckee River. Within the project area, we have several targets: the main stem of the Truckee River, Donner Creek and Donner Lake, Trout Creek, and Alder Creek. These water bodies have surrounding them neighborhoods developed largely before the year 2000 and before the implementation and enforcement of erosion control regulations, techniques and practices.

Current Need: Attainment of Truckee River TMDL. The Truckee River was first included on the CWA 303(d) list for sediment in 1992. The Truckee River was listed based on best professional judgment, importance of beneficial uses, historic and current land use practices. Additionally, the naturally high water quality was considered when the water body was listed. The Truckee River TMDL was adopted in May 2008 (State Water Resources Control Board). The TMDL notes excessive sedimentation from many sources. Erosion and run off from private properties is a significant source. The TMDL and this project applies to the entire watershed but the project targets three areas which are among the sub-basins identified in the TMDL as within the largest contributors (see Tables and Figures 5-5, 5-6, and 7-2 of the May 2008 TMDL.

One source of sediment contributing to the Truckee River TMDL listing is erosion from residential properties constructed prior to 2000. The goal of this project is to reduce transfer of sediment into the Truckee River, Donner Creek, Donner Lake, Trout Creek, and Alder Creek and support implementation of the TMDL by assisting residential property owners in voluntarily reducing or preventing soil erosion at older and established neighborhoods in the Truckee River watershed within the Town of Truckee, Placer County (not within the Tahoe Basin), and Nevada and Sierra Counties.

Building on six years of success. The Truckee River Watershed Council has been managing this program since 2009 and has worked with over 600 homeowners. This project will continue working with homeowners to implement BMPs on their residences. Guiding principles of the program include water quality, water conservation, habitat enhancement and soil health. This project is modeled on the retrofit BMP program in the Tahoe Basin administered by the Tahoe Resource Conservation District. 

Recruiting Participants. The project is based on voluntary participation and Truckee River Watershed Council will implement a recruiting campaign through neighborhood canvassing, direct mailing, tabling at local events, and presenting to local groups and at public workshops. We will use a tracking worksheet to show response rate of each outreach activity. These outreach activities have allowed us to successfully recruit participants since 2009.

Site Evaluations. Truckee River Watershed Council will conduct up to 120 parcel-specific BMP Site Evaluations. These BMP methods could include the use of drip line trenching, bio-swale and retention basins, soil protection, conveyance trenches, and slotted drain channels. Of the 120 site evaluations completed, up to 80 landowners will receive a BMP plan (reference: River Friendly Landscaping Treatment Solutions Handbook) unique to their yard that emphasizes source control of sedimentation.

Implementation. Truckee River Watershed Council will facilitate BMP installation by 1) offering a rebate to homeowners completing the recommendations in the Site Evaluation and 2) offering technical assistance to property owners who need additional assistance beyond their BMP Site Evaluation. Qualification for rebates will be determined by a visit to the property to verify that BMP installation meets the recommendations of the Site Evaluation. Truckee River Watershed Council shall issue rebates for up to 40 single-family properties. These properties will be issued rebates by APN.
Sediment Reduction. Using the universal soil loss equation (USLE), we estimate potential tons of soil loss saved at 23 to 28.8 tons per residence per year over the 20 year life of the Truckee River TMDL.

Project Map  
Please refer to “Att2_2015IRWM_ProJust_2of2” for the project map.

Project Physical Benefits 
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Technical Analysis of Physical Benefits Claimed

Need for the Project
The Truckee River was first included on the CWA 303(d) list for sediment in 1992. It was listed based on best professional judgment, importance of beneficial uses, historic and current land use practices. Additionally, the naturally high water quality was considered when the water body was listed. The Truckee River TMDL was adopted in May 2008 (State Water Resources Control Board). The TMDL notes excessive sedimentation from many sources. Erosion and run off from private properties is a significant source. The TMDL applies to the entire watershed. This project several areas which are among the sub-basins identified in the TMDL as within the largest sediment contributors. See Tables and Figures 5-5, 5-6, and 7-2 of the Truckee River TMDL.

The section of the Truckee River between the outflow in Tahoe City to the Nevada/California state border is identified as the Middle Truckee River and is the section of watershed emphasized by the Truckee River Watershed Council (TRWC) and as such also contains the priority sites for this proposal. 

The complete Truckee River watershed covers approximately 2,720 square miles (Desert Research Institute [DRI], 2001) and includes the Lake Tahoe, Truckee River, and Pyramid Lake systems in California and Nevada. The Upper Truckee River contains the river’s headwaters located in California's Sierra Nevada Mountains, where the river then flows into the southern end of Lake Tahoe. At the northern end of Lake Tahoe, a small concrete dam controls the lake's outflow into the Truckee River at Tahoe City, where generally it flows northeast toward its terminus in Pyramid Lake, Nevada. In California, the middle Truckee River has twenty-five major tributaries with dam-regulated impoundments at Lake Tahoe, Donner Lake, Independence Lake and Boca, Stampede, Prosser Creek, and Martis Creek Reservoirs. The western boundary of the watershed is formed by the Sierra Nevada crest and consists mainly of granitic base rocks capped, in places, by basaltic lava flows. The watershed’s southern boundary contains volcanic deposits that have formed a natural dam across the fault-formed northern end of Lake Tahoe (TRWC, 2004). 

The project area for the Truckee River Voluntary BMP Retrofit Project includes the following sub watersheds within the Truckee River Watershed: Squaw Creek, Bear Creek, Trout Creek, and areas identified by the Truckee River TMDL as “intervening zones” or areas adjacent to the river where water flows directly into the main stem of the Truckee River. These intervening zones include Union Creek and Martis sub watersheds. The total area of the project is approximately 200 square miles. 

The Truckee River Watershed has a long history of poorly implemented land use practices that have affected watershed functions and water quality, including logging, lumber mills, grazing, water diversions, mining, and urbanization. Additionally, current land use patterns consist of urban and commercial areas, forestlands, public and private recreational areas and facilities, as well as areas designated for airport use (Pacific Municipal Consultants, 2002).

 As documented in the Truckee River TMDL, the Truckee River is at or above its limit to assimilate sediment and still protect aquatic life beneficial uses. Elimination of the Lahontan cutthroat trout fishery is one of the critical impacts resulting from historical watershed activities. Factors contributing to excessive sediment delivery to the Truckee River include legacy land use impacts and more recent development in naturally erosion-sensitive areas.

Since the early 1960’s increases in residential and seasonal population growth and recreational visitation have created a demand for resort development, recreation opportunities, primary and vacation home construction, and transportation needs. TRWC launched the Truckee River Residential Voluntary BMP Retrofit Program (a.k.a River Friendly Landscaping) to address sedimentation from residential properties in the urbanized basins of the Truckee River watershed.

As noted previously, the middle Truckee River has been listed as a 303(d) waterbody and has an approved TMDL. As stated in the TMDL Staff Report the “beneficial uses of concern are those related to the protection of early life stage aquatic organisms (COLD and SPWN).” The middle Truckee River’s level of suspended sediment is above those recommended for aquatic life protection.

 Residential urban areas are major contributors to increased sediment loading; according to the TMDL Staff Report “[i]increased sedimentation to stream channels is linked to urbanization associated with high growth and population density, accompanied by development in erosion-sensitive landscapes.” Retrofitting current urban residential neighborhoods to control erosion and decrease storm water runoff can be a significant key to reducing sediment loads under TMDL limits in the future. 

The purpose of the project is to implement non-point source pollution control projects, also known as Best Management Practices, on residential properties in the middle Truckee Watershed in targeted sub watersheds identified by the TMDL as containing high levels of “controllable” sources of NPS. The goal of this program is to improve water quality and support implementation of the TMDL by assisting residential property owners in voluntarily reducing or preventing soil erosion at older and established neighborhoods in the Truckee River watershed within the Town of Truckee, Placer County (not within the Tahoe Basin), and Nevada County. This project is an extension of the Truckee River Watershed Council’s successful River Friendly Landscaping program which has already produced 600 residential site evaluations over the course of five years. 

This project facilitates a community and watershed-scale approach to implementing strategies outlined in the middle Truckee River TMDL to reduce sediment through neighborhood BMPs. 

Without-Project Conditions
There is no residential BMP program in the Truckee River watershed.  Without this project, there is no program or regulatory structure to address sediment reduction from residential properties.

Methods Used to Estimate Physical Benefits
BMPs are a proven method to manage runoff and erosion from residential properties. By implementing BMP measures on prioritized residential neighborhoods, we will significantly reduce the sediment load into the Middle Truckee River. The Tahoe Basin Natural Resource Conservation Service (NRCS) has created a set of technical guides for BMPs for the Tahoe Basin. The Truckee River Watershed Council (TRWC) uses these guidelines to develop site plans for homeowners to control nonpoint source pollution and control erosion.  The Tahoe Basin NRCS BMPs are tailored to the region and are suited for the middle Truckee River region (in contrast to the standard NRCS’s Field Office Technical Guides), and thus are used as our technical standards. 

As stated in the TMDL for the Middle Truckee River, the minimum efficiency of sediment capture, mulches, and vegetative stabilization is 50%; the maximum is 99%. A typical list of BMPs the design plans will utilize includes: armoring (with rock or vegetation) under roof drip lines (similar to Roof Runoff Structure Code 558), armoring (with rock or vegetation) bare soil, armoring (with rock or vegetation) slopes, and armoring (with rock or vegetation) soil along driveways and other impervious surfaces on the property. 

To quantify potential sediment load reduction this project will use the universal soil loss equation (USLE) to determine the average rate of erosion from an area before and after residential BMPs are implemented. This equation has been used by Resource Conservation Districts in the Tahoe Basin and the Tahoe NRCS office to determine the net reduction of residential sediment loads for Lake Tahoe. The USLE takes into account five parameters to determine the average rate of erosion: rainfall and runoff, soil type and its erodability, slope gradient of the site, and BMPs or other methods that reduce erosion and stabilize the soil. For example due to the implementation of residential in the Tahoe Basin over a four month period in 2008, Nevada Tahoe Conservation District has estimated the potential amount of soil saved for this period is 204.7 tons. Utilizing the USLE we can estimate potential tons of soil loss saved at 23 to 28.8 tons per residence per year over the 20 year life of the Truckee River TMDL.

Some BMPs will include the use of mulch and native vegetation to prevent soil erosion. Mulch and native plants will also serve to improve or retain soil health and create and protect wildlife habitat. We will measure this benefit by tracking the number of BMPs implemented that include the use of organic mulch and native vegetation. 

New Facilities, Policies, and Actions Required to Obtain Physical Benefits
Because the project is a continuation of the successful existing program, no new facilities, policies, or actions are required to obtain the physical benefits.

Potential Adverse Physical Effects and Mitigation - No potential adverse physical effects have been identified.  As the voluntary BMP retrofit program targets soil stabilization, native plant revegetation and other BMPs on individual private parcels, no adverse environmental impacts are anticipated.

Project Relationship to Long-Term Drought Preparedness
The project strongly encourages homeowners to use drought tolerant vegetation, and either zero or efficient irrigation as part of the BMP Retrofit Program.  Water conservation and soil conservation are mutually beneficial:  long term drought preparedness is consistent with long term sediment reduction. The local water utilities, Truckee Donner Public Utility District and Northstar Community Service District are project partners. We promote all drought “best practices” and regulations in the project outreach and in the Site Evaluations. 

Direct Water-Related Benefit to a DAC - Not Applicable

Project Performance Monitoring Plan  
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Cost Effective Analysis 
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PROJECT #3: Hope Valley Meadow Restoration Project
IMPLEMENTING AGENCY: American Rivers

Project Description 
Brief Description: This project will restore the habitat and hydrologic function of Hope Valley Meadow, improving the meadow’s ability to provide outstanding ecological benefits.

Expanded Description 
[bookmark: _GoBack]This multi-benefit project will address the Sierra Nevada region’s critical need for increased habitat quantity and quality to support focal species by restoring one of the largest and most iconic meadow complexes in the Sierra Nevada. Once restored, Hope Valley Meadow will also provide other benefits over the long term, such as improved water quality, flood protection and groundwater storage. 

At 1,600 acres, the Hope Valley Meadow complex is one of the largest and most iconic in the Sierra. It is an important part of the overall Sierra Nevada river landscape, which not only provides more than 60 percent of the state’s fresh water, but critical habitat for many species as well. For example, because of its complex instream ecology, the region ranks as the world’s most ecologically rich region in terms of endemic aquatic invertebrates. Yet all is not well in the headwaters. After 145 years of exploitation, most of the Sierra’s rivers have impaired water quality and almost two-thirds of the region’s 67 aquatic habitat types are declining in quality and abundance. Meadows like Hope Valley cover only a small fraction of the overall landscape, but are critical to the larger river ecosystem and human communities because of their unique hydrologic and ecological functions. Healthy meadows provide outstanding natural benefits: meadows store spring floodwaters and release cool flows in late summer, they filter out sediment and pollutants, and provide critical habitat and climate refugia for rare and threatened species.  

The Hope Valley Meadow complex comprises two linked meadow segments along the Upper West Fork Carson River just downstream of Carson Pass. The meadow has been significantly impacted by historic land uses, including mining, road construction, logging and, most dominantly, heavy grazing. Historic disturbance has caused the river channel in the meadow to downcut and incise disconnecting the meadow surface from the water table throughout much of the project area. This has reduced the quantity and quality of wet meadow and riparian habitat throughout the site. The channel banks are too high above the water table for wet meadow vegetation to establish, and thus the banks are unstable and eroding, contributing to sediment loading downstream. Plant communities have shifted from dominance by wet meadow and riparian plants to plants commonly found in mesic or dry meadows, and sagebrush is encroaching into the meadow. Riparian canopy is present only intermittently and mature stands are lacking. This creates a lack of riparian cover and shading, which further compromises degraded aquatic habitats. 

The Hope Valley Meadow Restoration Project aims to address the adverse impacts caused by historic land use in order to restore the meadow’s hydrologic function and the ecosystem services it provides. In this way, the project will improve the health of the West Fork Carson River watershed for wildlife and communities alike by restoring the vital benefits Hope Valley provides to the region’s habitat and hydrology. The project was designed to minimize disturbance, and is primarily focused on revegetation and stabilization of the meadow’s stream banks. This will reduce erosion and associated downstream sediment loading, and improve riparian vegetation cover and habitat in the short term, and create conditions that will encourage improved hydrologic function over the long term. Work will be performed at two sites within the valley. The project will treat approximately 6,803 feet of stream bank on land managed by the U.S. Forest Service (USFS) in Upper Hope Valley and approximately 130 feet of stream bank on land managed by the California Department of Fish and Wildlife (CDFW) land in Lower Hope Valley. 

Specific restoration activities will include stabilizing streambanks using vegetative techniques and sod blocks as well as a log-crib structure at one especially problematic site, excavating inset floodplain, stabilizing a meander bend that is threatening to cutoff and erode upstream, stabilizing headcuts on tributary channels using vegetative techniques and creating standing water depressions for improved fish and bird habitat. The project will result in reduced erosion and downstream sedimentation, improved water quality and lower water temperatures, reduced peak flows and improved base flows, greatly improved riparian and aquatic habitat, and improved overall geomorphic and hydrologic function. Project planning began in 2012, and a first round of implementation is planned for the summer and fall of 2015. A grant award from DWR would provide critical support to the second phase of implementation, which will occur in 2016. 

Project Map 
Please refer to “Att2_2015IRWM_ProJust_2of2” for the project map.

Project Physical Benefits 
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Technical Analysis of Physical Benefits Claimed

Need for the Project
As noted above, Sierra Nevada meadows provide critical habitat and other important benefits. Meadows are key habitats for many animal species because they provide water and shade during the three- to six-month West Coast dry season, and promote lower summer stream temperatures, higher plant productivity, increased insect prey availability, and special vegetation structures such as willow thickets (Graber 1996). In California, Sierra meadows and the niches they create are biodiversity hot spots. For example, during summer months, montane meadows are considered the single most important habitat in the Sierra Nevada for birds (Graber 1996).  And these ecologically rich oases often occur along riparian corridors, linking meadow-to-meadow and creating movement pathways across the broader landscape. 

However, these critical meadow ecosystems and the benefits they provide are threatened by historic and ongoing degradation. In fact, thousands of acres of meadows in the Sierra Nevada are in need of restoration. Between 130,000 and 200,000 acres (40 to 60 percent) of meadows are degraded as a result of over-grazing in the late 1800s through 1930s, as well as the building of roads, mining, logging, urbanization and catastrophic wildfire (NFWF 2009). Degraded meadows cause a wealth of problems that affect the larger watershed. In degraded meadows, the stream channel is disconnected from the meadow floodplain and the channel itself is deeply eroded, which drains stream flow quickly downstream, drawing down the natural meadow water table. This in turn encourages a shift from wet to dry meadow vegetation species and reduces species diversity and productivity (NFWF 2009), resulting in a decline in the meadow’s ability to support meadow focal species.

This is the case in Hope Valley Meadow. Heavy grazing pressures constitute the dominant historical land-use impact in Hope Valley, as it was once the main stopover for pack animals and livestock on emigrant trails that passed through the valley, and favorite summer pasture grounds for sheepherders and ranchers. For example, in 1869 Hope Valley supported 700 head of cattle (Howatt 1968), and although grazing ceased 20 years ago the stream channel has not fully recovered from this impact. Other historic land uses that have left detrimental legacies in the meadow include mining, road construction, and logging. 

Hope Valley Meadow displays many of the characteristics of a meadow that has been significantly impacted by historic land use and whose hydrologic function has been impaired, limiting its ability to deliver the outstanding natural benefits healthy meadows are known to provide. Historic disturbance has caused the channel through the meadow to downcut and incise disconnecting the meadow surface and water table throughout much of the project area. This has reduced the quantity and quality of wet meadow and riparian habitat throughout the project area. The channel banks are too high above the water table for wet meadow vegetation to establish, and thus the banks are unstable and eroding. Eroding banks do not provide refugia for fish, and the resulting sediment covers and eliminates spawning habitat downstream. Plant communities have shifted from dominance by wet meadow and riparian plants to plants commonly found in mesic or dry meadows and sagebrush is encroaching into the meadow. Riparian canopy is present only intermittently and mature stands are lacking. These changes have had adverse effects on habitat for fish and wildlife. Compared to similar meadow sites and likely historic conditions, instream habitat throughout the meadow lacks complexity and the riparian corridor provides limited cover. In terms of aquatic habitat, the project area exhibits fewer and shallower pools, less side channel habitat, a reduction in the occurrence of undercut banks, and reduced shading. In terms of bird habitat, limited riparian vegetation along the channel and reduced standing water due to incision has decreased the number and quality of sites for bird nesting and foraging. Historic documentation indicates that the California-endangered Willow Flycatcher once inhabited the site, but has not been observed in the meadow since 1998, suggesting that the decline in meadow condition has impacted species utilization of the site.   

Restoration is needed to improve the hydrologic conditions of the meadow and reverse these detrimental trends, thereby reinstating the meadows ability to provide natural benefits including critical habitat for fish and wildlife.

Without-Project Conditions
As noted, Hope Valley exhibits many characteristics of a meadow system that has been highly disturbed and is now adjusting to this disturbance. When low gradient meadow systems are disturbed, they commonly incise, eroding their beds and becoming deeper with respect to the floodplain. After several stages characterized by high rates of erosion and channel dynamics, incising streams typically establish a new equilibrium state, but at a lower base level. Hope Valley Meadow is currently midway through this process with incision and deepening occurring at some sites and aggregation and stabilization occurring at others. Beaver dams are helping stabilize localized reaches but often do not persist long enough for lasting improvement. Without the proposed restoration project, the stream channel will likely eventually re-establish equilibrium at a lower level at some point. However, the process will be very slow, significant volumes of fine sediment will be mobilized as banks continue to erode through the process of creating the new lowered floodplain surface, and wet meadow and riparian habitats, with their associated species benefits, will be slow to recover. In the absence of the project, no net increase in restored habitat or increase in the number of wet meadow species benefitting from the project area are anticipated over the short term, as any habitat improvements would likely be offset by habitat degradation elsewhere within the site, and conditions would not be expected to improve enough to support additional wet meadow focal species.

Methods Used to Estimate Physical Benefits
Wet Meadow, Riparian and Aquatic Habitat Restored: The acres of wet meadow and riparian habitat restored will be estimated by conducting field assessments of habitat condition using the Multiple Indicator Monitoring (MIM) of Stream Channels and Streamside Vegetation Protocol and Trout Unlimited’s meadow-specific aquatic habitat typing protocol based on the U.S. Forest Service Stream Inventory Handbook (Level 1 and Level 2, 2010). These protocols and GPS and GIS analysis will be used to demonstrate whether habitat conditions have improved as a result of the project and to estimate the extent of habitat improvement throughout the project. Both protocols were uses at a set of control and proposed activity reaches in 2013 to establish pre-project conditions.

The MIM protocol will be used to measure changes in greenline composition, streambank stability and cover, and woody species age and height class. Greenline composition determines the species of plants and their relative abundance along the streambanks to provide an indication of the condition, based on the health, amount and type of vegetation present, and the trend toward or away from established objectives. Greenline composition monitoring will be performed in order to observe shifts from dry to wet meadow plant species and increases in the area of riparian shrubs along the channel that would constitute improved habitat for birds. Streambank Stability and cover measures percent of stable versus unstable banks and percent of banks covered by at least 50 percent  foliar vegetation cover. These conditions greatly effect streambank erosion and therefore the conditions for the development of undercut banks, which are utilized as habitat by fish. Improved extent of mature riparian shrubs and extent of actively eroding streambanks will indicate improved conditions for fish habitat development. Woody species height and woody species age class estimate the height and maturity of woody plants adjacent to the stream. These indicate stream shading, woody biomass production and abundance of mature stands. Assessment of these conditions will be performed to monitor changes in overhanging vegetative cover related to improvements in aquatic habitat and changes in riparian shrub area and number of mature stands related to cover for birds. 

Trout Unlimited’s meadow-specific aquatic habitat typing protocol will be used to characterize aquatic habitat conditions in terms of their suitability to support focal fish species. Habitat will be classified based on the methodology described in the U.S. Forest Service Stream Inventory handbook (Level 1 and Level 2, 2010) with the addition of meadow and floodplain specific enhancements developed by Trout Unlimited and Meadow Restoration Team partners (California Trout, UN Reno and UC Davis). This enhanced protocol captures more detailed aquatic habitat attributes specific to meadow-floodplain systems, while being consistent with U.S. methodologies. Specific physical habitat attributes to be characterized based on field measurements or calculations include: habitat unit type (slow water glide, side channel riffle, backwater pool), habitat unit geometry (pool width, residual pool depth, average pool depth), habitat forming features (rocks, woody debris type and class), substrate type and size, channel geometry (bankfull width, cross sectional area, maximum depth, flood-prone width), riparian vegetation (coverage extent, class of understory and overstory, size class), physical water quality parameters (temperature, dissolved oxygen, specific conductivity), and discharge. Assessment of these conditions will be performed to monitor improvements in aquatic habitat condition.

On-the-ground GPS assessments combined with GIS analysis will be used to track the extent wet meadow, riparian and aquatic habitat improvement based on these condition assessments.

Increased Number of Wet Meadow Species Benefit from Project Area: Based on the results of pre-project surveys, the bulk of additional species anticipated to benefit from the project area are birds. Amphibian data for the project site is lacking and fish populations within the reach are constrained by a natural downstream fish passage barrier. Therefore, additional fish species benefitting from the project area would require active management that is only proposed over the long term at this time.

The number of bird species utilizing the project area will be measured using the Avian Monitoring Protocol for Sierra Nevada Meadows: A Tool for Assessing the Effects of Meadow Restoration on Birds, a protocol developed by the Institute for Bird Populations to assess and describe the larger bird community and to detect population level changes in meadow-associated bird species in response to restoration activities. This was used in 2012 along the length of the meadow to establish pre-project conditions and will be repeated post-project to gauge project success. This monitoring consisted of two primary methods: point counts and area searches. Point counts were conducted at survey stations spaced 250 meters apart, and all individuals of all species seen or heard were counted during a 7-minute period. Area searches consisted of slowly walking through the entire meadow tallying all birds by species. This protocol will be used to measure changes in the number and abundance of meadow focal species in the meadow. This will indicate whether additional bird species are utilizing the meadow post-project due to improved conditions and are therefore benefiting from the project.

New Facilities, Policies, and Actions Required to Obtain Physical Benefits
The project will employ seven specific restoration activities in order to obtain the physical benefits identified:

Vegetative Stabilization. Streambanks will be stabilized using vegetation techniques primarily involving willows. Vegetative stabilization is an alternative that will be applied both independently and in conjunction with each of the restoration alternatives discussed below, and will include methods such as: live stakes, live pole bundles, trench packs, and fascines. Live stakes consist of live, dormant branches cut from riparian shrubs that are capable of rooting and becoming established if properly salvaged and replanted. Live poles are longer and of larger diameter than stakes and are typically used as structural elements in woven mats or where greater length is required to reach suitable soil moisture conditions, such as on high banks, coarse bars, or as joint plantings within the voids of rock slope protection. Trench packs are linear trenches excavated into surfaces using mechanized equipment, filled with closely packed live stakes or poles, and then backfilled with native materials. Fascines are bundles of live stakes tied together with twine, placed horizontally in excavated furrows on the surface, and secured with dead hardwood stakes or live stakes. Vegetative stabilization will result in improved conditions for the creation undercut banks and improved riparian cover that will improve shading for fish and shelter for birds.

Stabilization of Stream bank Toes. During field surveys, design consultants noted a common process: As streambanks erode, contiguous blocks of meadow sod often slide or fall to the toe of the bank, where the vegetation roots in response to water availability and stabilizes the sod block. This in turn tends to stabilize the bank itself.  This condition will be created by excavating the sod from the meadow surface (about two feet thick) and placing it near the toe of an eroding bank, upon a narrow excavated bench. Where this technique is used, it will be combined with the vegetative stabilization techniques described above. This technique will relocated sod closer to the water table, allowing wet meadow and riparian vegetation to establish, creating  a narrow, stable swatch of wet meadow and riparian habitat.

Floodplain Benches. This action will excavate new floodplain areas at two to four of the most severely eroding banks in the project area.  The action will consist of reducing the elevation of streambanks on the outside of meander bends by removing the vegetation or sod layer, excavating underlying soils, and replacing the vegetation or sod layer upon the surface of the lowered area. The new elevation of the top of the streambank would be designed to be the correct elevation for the vegetation to grow and provide stability to the streambank toe. This would create additional wet meadow habitat.

Cutoff Protection. Though hard armoring techniques are not preferred in most settings, design consultants and CDFW staff agree that this approach is warranted at one meander bend within the project due to the high risk of cutoff occurrence and the associated undesirable impact to upstream reaches. This action will incorporate a discontinuous vegetated rock slope protection treatment combined with log/rock barbs, also known as groins. The addition of these barbs or groins will increase hydraulic roughness and improve local channel complexity through creation of variable pool and eddy formation, which will improve fish habitat. Further, the barbs or groins will encourage the channel to move laterally away from the eroding bank, inducing deposition in the near‐bank area. 

Headcut Protection. This activity will include simple biomechanical applications such as brush packing, pole drains, fascines, or similar approaches that allow for the dissipation of hydraulic energy and retention of sediments, using native materials and hand labor. Establishing fascines, or similar approaches, will provide biomechanical check dams with live stakes and additional willow material installed upstream to induce roughness. The primary focus of these treatments is to create dense clumps of riparian shrubs around the headcuts, and at regular intervals downstream that will stabilize the headcut and slowly aggrade the system by slowing floodwaters and promoting the deposition of sediment. This will prevent existing wet meadow habitat from eroding.

Bar Stabilization and Standing Water Depressions. There are a number of high, coarse, and relatively barren gravel bars throughout the project reach that sit above the elevation at which riparian shrubs can easily become established. These present expansive areas of relatively low ecological value within the recently active floodplain. This restoration activity will employ the revegetation techniques described above in order to promote the establishment of riparian vegetation and stabilize these bars. It will also take advantage of mobilized equipment to inexpensively construct alcoves and isolated depressions at elevations capable of holding standing water in the spring and early summer to increase complexity of instream habitat and provide standing water for birds.

Log-Crib Wall Bank Stabilization. This activity will employ a log/rootwad revetment structure to stabilize a high eroding bank located on CDFW land. The structure will dissipate hydraulic energy during flood events and provide a framework to trap debris and sediment, thereby promoting stabilization and revegetation of the bank and providing shelter for fish.  It will be constructed by placing large logs with intact rootwads perpendicular to the direction of flow. These will be anchored by boulders to provide ballast and resist movement caused by channel velocities and buoyancy. These logs will form the foundation for transverse logs and slash material, which will form a dense matrix to reduce shear stresses on the eroding bank. The structure will induce sediment deposition and could potentially create a low floodplain bench that will naturally recruit vegetation and create additional wet meadow habitat. Live willow poles will be planted throughout the log structure to accelerate revegetation and provide additional bank stability at the toe of the slope.

Potential Adverse Physical Effects and Mitigation
The only potential adverse effects anticipated for the project will be temporary. These are associated with the access routes need to convey equipment to restoration sites and work to be performed in the channel that will require erosion control and temporary dewatering. Potential adverse effects associated with access routes will be minimized by: 1) designing routes to reduce route lengths and avoiding wet meadow areas where feasible, 2) only using low ground pressure equipment (e.g., wide-tracked excavators and skidsteers), 3) locating dry upland access routes where soil characteristics and hydrology will result in less disturbance, and 4) employing temporary surface treatments, including landing mats and earth fill over geotextile, for wet meadow access routes to minimize compaction and vegetation disturbance. In addition, all routes will be restored as needed with ripping and mulching to eliminate compaction impacts, and revegetation with native species.  Potential adverse impacts associated with work in the channel will be minimized by placing erosion control BMPs, such as turbidity curtains or silt fences or dewatering where appropriate to minimize discharge.  

Project Relationship to Long-Term Drought Preparedness
Healthy meadows with high water tables and good access to the floodplain act as natural reservoirs, slowing and spreading flows and allowing time for them to infiltrate rather than quickly passing downstream. This is associated with groundwater recharge which can improve groundwater basin management. Although this project is primarily focused on bank stabilization and will not rapidly raise the water table, over the long term it will promote channel aggradation and floodplain creation, improving floodplain inundation frequency and creating improved conditions for groundwater recharge.  

Direct Water-Related Benefit to a DAC - Not Applicable

Project Performance Monitoring Plan 
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Cost Effective Analysis 
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PROJECT #4: SQUAW CREEK MEADOW RESTORATION
IMPLEMENTING AGENCY:  Friends of Squaw Creek and Trout Unlimited

Project Description 
Brief Description: The Squaw Creek Meadow Restoration Project benefits hydrologic, ecologic and geomorphic function of 1.2 miles of Squaw Creek and 150 acres of montane wetland meadow.

Expanded Description 
The Squaw Creek Restoration Project will improve the beneficial functions of water quality and aquatic habitat by restoring critical hydrologic, geomorphic and ecological functions and processes for approximately 1.2 miles of Squaw Creek and adjacent floodplain meadow and wetlands. This Project will incorporate TMDL implementation measures to reduce sedimentation of Alluvial Channel Erosion and reduce the impacts from upstream sediment sources by providing natural sequestration functions. The project objectives include reversing historical impacts and restoring the channel alignment to a more natural (functional) condition; improving connectivity between the creek and floodplain; increasing water storage capacity through ponds, wetlands and floodplain storage; addressing bank erosion and failing rip-rap with biotechnical stabilization features; and developing instream aquatic habitat enhancements. The project will provide educational opportunities in a highly visible, highly used recreational corridor. The project’s primary design elements include:  Restoring Historic Channel Alignment – re-establishing existing relict channel in the south eastern meadow, and north of the existing creek channel.

Bank Stabilization - biotechnical stabilization, re-grading selected banks, reducing streamflow energy using targeted in-stream structures, and removing failed rip-rap. 

Detention Storage Areas - Reestablish the relationship between the channel capacity and flooding onto the floodplain to support channel stability and improve ecological function of the floodplain and riparian communities.

Bedload Management Zone - Establish controls to manage coarse bedload sediment supply (mostly cobbles and coarse gravels) that are currently routed into the upper golf course by the current configuration of the Trapezoidal Channel and related outlet.
Inset Floodplains - Structures will help to locally reconnect the floodplain to the creek by increasing the duration of overbank flows, and by diffusing peak flow velocities and shear stresses that cause excessive erosion and sediment transport.
Wetland/Pond Improvement Areas - Improve existing wetlands and improve connection to floodplain bank storage and near-surface floodplain aquifer to improve base flow conditions.
Restoring Floodplain Channels - Restore more dynamic connection between channels to increase meadow diversity, create flood habitat for fish species, and increase floodplain soil water storage capacity.
Grade Control Structures – physical instream structures composed of rock and/or logs to prevent downcutting and act as hydraulic controls on the design, also adding fish habitat.
Floodway Controls - setback levees, diversion structures, dispersal structures, flood controls, and similar controls in the areas near existing infrastructure
Improving Riparian Structure – native plant communities adjacent to the channel, removing invasive plants and other undesirable vegetation (encroaching conifers).
Habitat Enhancements - instream and bank enhancements will be developed to improve habitat for both aquatic and terrestrial wildlife, also vetted by TU and CDFW science staff.

The Project will accomplish the following goals:
· Reduce fine sediment (sand-sized particles, less than 3 mm) transported and deposited in downstream reaches, for consistency with the Squaw Creek Sediment TMDL;
· Reduce fine sediment carried in suspension to the Truckee River (less than 2 mm), for consistency with the Truckee River Suspended Sediment Concentration TMDL;
· Maintain or increase flood conveyance;
· Increase the area and quality of wetland/riparian/aquatic habitat;
· Increase channel-floodplain connectivity through increased frequency and duration of floodplain inundation. More specifically:
· Increase the area and quality of riparian and meadow habitat;
· Reduce stream power and allow for deposition and sequestration of fine sediment, especially sands;
· Facilitate re-establishment of appropriate channel form and processes;
· Provide refuge for aquatic biota during high flows;
· Establish opportunities for public access points with recreational, educational, and interpretive features.

Project Map 
Please refer to “Att2_2015IRWM_ProJust_2of2” for the project map.

Project Physical Benefits 
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Technical Analysis of Physical Benefits Claimed
2D modeling indicates that the proposed design will provide areas for sediment retention, and, with additional design elements, will provide sediment transport continuity along the restoration reach. The proposed design increases the total amount of habitat in the reach and increases the percent of high quality habitat in the reach; the anticipated effect is that chances for survival will be increased during flows stressful to aquatic biota.  Additional holding habitat will be available during low flow, and additional refuge habitat will be available during high flows.  The current conceptual design also greatly increases the chances for Paiute sculpin and juvenile trout species to  access  habitat  upstream  of  the  existing  drop  structure,  but  additional  design modifications will be required to resolve the riffle velocities, improve longitudinal habitat connectivity and provide protection against channel and bank scour.

By  increasing channel  complexity, the likelihood  for  aquatic  biota  to  persist  in  the project reach increases since optimal conditions are available at a range of flows.  At low  flows,  the  pools  at  meander  apexes  are  a  critical  design  element  for  rearing habitat.  Many of the pools will include root-wads protruding from the banks to provide cover.  The root-wads will also help maintain the pools year to year by inducing scour during moderate to high flows.  The fish passage analysis indicated that migration from pool to pool during low flows is possible by the species with the lowest swimming performance.  Moreover, the design will improve or eliminate the existing barrier to passage just downstream of the Far East Road bridge, and provide longitudinal connectivity to an additional half mile of Squaw Creek.  At moderate flows, velocities in pools may be intolerable for juvenile fishes; at this point backwater areas at the toes of BESO structures become important for shelter against being flushed downstream.   At high flows a significant area of overbank habitat will become available for all life stages to seek refuge.

The preceding discussion has focused only on how the quantity and quality of “living space” is improved, but it is equally important to consider whether food base abundance (i.e. macroinvertebrates) will be sufficient to support higher trophic levels. There is a growing body of evidence that warns against assuming biological diversity is increased solely through increased physical heterogeneity (Palmer and others, 2010; Laub and others, 2012).   In projects that failed to increase biodiversity, the control of watershed-scale processes (i.e. flow and sediment regimes) on lower trophic levels was usually neglected (Miller and other, 2009; Palmer and others, 2010).   In the case of Squaw Creek, recovery of the fishery may be severely limited by the food base as affected by annual zero flow periods.  In the most recent Truckee River Water Quality Monitoring Annual Report where bioassessment monitoring was completed, the Eastern Sierra index of biological integrity (IBI; a metric of benthic macroinvertebrate richness) for Squaw Creek was the lowest of all regional sites (CDM-Smith, 2011).  In addition to sediment control and aesthetic benefits, the widened floodplain is aimed at increasing the amount of riparian habitat, which in turn, has the potential to maintain cooler water temperatures when flow is present, supporting a more abundant macroinvertebrate community.  The importance of terrestrial subsidies such as leaf litter and other detritus in supporting diverse aquatic food webs is well-documented (Wallace and others, 1997; Baxter and others, 2004), and could be significant in substantiating the food base for the fishery.

Need for the Project
The stream and meadow been negatively impacted by an abundance of past land-use and channel modifications. Extensive cattle and sheep grazing management in the late 19th Century altered natural vegetation patterns; compacted sensitive meadow soils; straightened and simplified the lower channel; and isolated extensive and highly functional meander belts on the remnant floodplain. War training and airfield construction exercises by the US military in the late 1950s removed large boulders (glacial erratics) from the meadow and graded portions of the meadow and floodplain. Development for the 1960 Olympics altered the natural North and South Fork confluence, created a trapezoidal canal that altered the hydrologic and sediment regime entering the Lower Squaw Creek site; and substantially graded and drained the meadow in a manner that continues to adversely impact meadow function. Residential homes, associated utilities and road construction have altered hillslope runoff patterns and timing throughout the watershed. Climate change and fire suppression practices have affected the surrounding forest density and resultant snowmelt accumulation and runoff patterns. The golf course in the meadow has affected the natural floodplain area in the upper meadow. Poorly designed channel stabilization treatments following the 1997 flood are ineffective in many locations and the source of unintended erosion problems throughout the meadow.  

Squaw Creek Meadow Restoration provides an opportunity to substantially reduce the sediment loading above that required by the TMDL to help meet the watershed targets, and in so doing helping to offset a gap in feasible target reductions from other sources (e.g., roads and ski areas from upper mountain sources).   The Squaw Creek TMDL source analysis indicates that 60 percent of the sedimentation affecting Squaw Creek is related to human-induced disturbance, primarily from roads, ski areas, hydromodification and meadow erosion. The Water Quality Control Plan for the Lahontan Basin designates multiple beneficial uses for Squaw Creek: fish spawning, reproduction, and development (SPWN); rare, threatened, or endangered species (RARE); migration of aquatic organisms (MIGR); wildlife habitat (WILD);  cold freshwater habitat (COLD); commercial and sport fishing (COMM); water contact recreation (REC-1), non-contact water recreation (REC-2); groundwater recharge (GWR); agricultural and irrigation water supply (AGR); and municipal and domestic water supply (MUN); flood attenuation and flood water storage (FLD); water quality enhancement (WQE). The project will address most of these beneficial uses beyond those identified in the TMDL.  The timeline for meeting TMDL targets is by 2026. The TMDL requires a 10% reduction in controllable alluvial sources, a 200-ton/year reduction from 2100 ton/year of controllable alluvial sources (the TMDL assumed 50% of alluvial sources were controllable – our data suggests that assumption is low). 

Without-Project Conditions
GANDA (2012) cites excessive sedimentation and reduced flows as the primary threats to fish populations in Squaw Creek.  Additionally, a number of partial barriers to fish passage exist in the channel, including a sewer pipe crossing just downstream of the Far East Road bridge, grade control structures on the North Fork channel, and areas of discontinuous flow.  

The TMDL estimated an average load of 37,900 tons per year and established a 25% reduction target (9,475 tons per year) to protect beneficial uses.  The latest bank stability survey conducted by Sound Watershed in 2013 identified 32.2% (5,654 lineal ft) of “mostly” or “totally” unstable alluvial banks (~350 tons/yr). Detailed topographic surveys have also measured significant channel bed headcutting in the meadow responsible for an average of 1,083 tons/yr between 2005 and 2011. The proposed project seeks to improve management of alluvial sources by reducing the current load by at least 600 tons/year (3x the target), while also providing sequestration opportunities for upslope sources (quantities pending).

Methods Used to Estimate Physical Benefits
The proposed channel improvements are intended to retain sediment while also maintaining sediment transport continuity.   Concurrently, we aim to reintroduce complexity to the system so high-quality habitat is more available over a range of flows. These objectives are not necessarily conflicting, but do require special attention to the design approaches and structural elements, so that we can a) evaluate the likelihood of the proposed elements achieving the objectives, and b) screen the design for unanticipated negative effects, such as bed aggradation and/or extreme high velocities, which may threaten infrastructure.  We have therefore used a 2D hydraulic modeling approach to simulate existing and proposed water depths, velocities, and shear stresses at a range of flows, and have applied these variables to evaluate fish habitat suitability and calculate sediment transport capacity throughout the stream over a range of flows.

The model used for this study was the National Center for Computational Hydroscience and Engineering two-dimensional (CCHE2D) model, version 3.29.0.   The governing equations driving the flow model of CCHE2D are based on the depth-averaged Navier- Stokes equations, and are solved over a structured, smoothed algebraic mesh.  The model is capable of handling unsteady flow simulations with multiple inlets, and mixed flow regimes (combination of subcritical and supercritical flow).  The model build in the present case utilizes inflow hydrographs from the December 2005 storm, as reported by Sound Watershed Consulting.  The features of CCHE2D listed above—along with its reliability from strict enforcement of conservation of mass—make it an ideal tool for this application.

Regional one-foot contour data was developed by Andregg Geomatics using aerial photogrammetry methods, supplemented with detailed ground surveys of the channel, floodplain, and bridge features.  Data from all sources were combined and reviewed for quality control in Autodesk Civil 3D to generate a triangular irregular network (TIN) depicting the existing conditions at the project site.   The TIN was exported to the computational mesh  generation  module  of  CCHE2D  to  create  a  gridded representation of the existing bed topography suitable for hydraulic calculations.  A similar procedure was followed for modeling the proposed topography, using contour data from conceptual channel improvement plans.  The final mesh used for simulations was a grid of over 110,000 elements, roughly 3 feet by 3 feet in size.

Hydrographs from the December 30 to 31, 2005 storm event were used as input for stream discharge.  This event was chosen because it is known to have had channel- altering effects regionally, making it appropriate for evaluating sediment transport dynamics.  The return period of the December 2005 event was roughly 5 to 10 years. Analyzing a single, large-magnitude event allowed “snapshots” of smaller return period events to be taken on the rising and falling limbs of the hydrograph.

Output from the 2D model was used to estimate changes to physical components of aquatic habitat (depth and velocity) from the pre- to post-project condition.   The primary purposes of the HSI modeling were: (1) quantify gains or losses in high-quality habitat from the proposed channel configuration during environmentally significant flows, and (2) evaluate how the design improves longitudinal connectivity (i.e. fish passage) for species with limited jumping ability.

For the purpose of quantifying gains in high-quality habitat, brown trout were chosen as the target species.  In fish surveys, brown trout consistently outnumbered rainbow trout in fish surveys, and numeric habitat criteria for Lahontan cutthroat trout are limited.  The depth suitability index (DSI) curves and the velocity suitability index (VSI) curves were compared for brown trout (Raleigh and others, 1986) and rainbow trout (Raleigh and others, 1984), and were found to be very similar.  However, the curves for brown trout indicated they are the more sensitive species (i.e. narrower range  of  optimal conditions), and thus were chosen as the target species.

Flows were carefully selected for HSI modeling so as to illuminate habitat conditions during critical times for fish survival. A low magnitude, frequent and long duration flow is significant in evaluating holding habitat just before and after the annual hydrograph peak and before this portion of the creek goes dry in the summer.   A flow duration curve was generated from eight years of streamflow data (water years 2003 to 2010, Sound Watershed Consulting), from which 4 cfs was selected for being near the low flow inflection point (roughly 50 percent exceedance).  A low magnitude, long duration flow is also significant in evaluating worst-case conditions for sculpin passage.  The design objective of increasing the inundation area of the 2-year flow not only provides for fine sediment detention and groundwater recharge, but also increases the amount of refuge habitat for fishes.  A flow of 550 cfs (roughly the peak of the December 2005 event) was selected because it fully inundates the proposed floodplain, and will adequately depict changes to overbank habitat.

For the purpose of evaluating improvements to longitudinal connectivity, Paiute sculpin were chosen as the target species.   Although Paiute sculpin have not been documented in the system for several decades, it is possible that they are still present, and are expected to occur as part of the native fish assemblage (GANDA, 2012). Unlike trout, sculpin cannot jump, so their ability to move upstream is largely a function of their swimming performance.  The limited jumping ability of sculpin is therefore also a fair representation of juvenile trout species, and offers a conservative jump-height criterion for fish passage. No studies were found that quantified swimming performance of Paiute sculpin so data for other species of sculpin with similar life histories and body morphologies were used as surrogates.  Studies for swimming performance of mottled sculpin (Cottus bairdi) and slimy sculpin (Cottus cognatus) generally agree that mean sustained swimming speeds are roughly one foot per second with burst swim as fast as three to four feet per second (Webb, 1978; Facey and Grossman, 1990; Aedo and others, 2009).

New Facilities, Policies, and Actions Required to Obtain Physical Benefits
Policies and action developed to address the water quality objectives for Squaw Creek include the Squaw Creek Total Maximum Daily Load for Sediment, the Middle Truckee River TMDL, the Lahontan Basin Plan, the National Pollutant Discharge Elimination System (NPDES),the  Municipal Stormwater Permit for Placer County, Placer County Flood Contol and Water Conservation District Stormwater Management Manual and the Squaw Valley Ski Resort Waste Discharge Requirements.

Squaw Creek is listed as impaired due to sediment by the Lahontan Regional Water Quality Control Board (Curtis, 2006).  The TMDL for sediment recognizes ski-runs and dirt roads as primary sediment sources, with urban runoff and road sand as secondary sources.  Implementation of the TMDL focuses on tracking compliance with existing regulatory  actions,  and  monitoring  channel  bed  conditions  in  lower  Squaw  Creek. Target instream conditions include a relative decrease in fines and sand, increased size of bed material, and higher scores on bioassessments.

The Truckee River TMDL for sediment establishes sediment load allocations for particular subwatersheds and intervening areas along the Middle Truckee River, from Tahoe City to the California-Nevada state line.  The total sediment load allocation for the entire Middle Truckee River watershed (see Figure 1) is set at 40,300 tons per year.  The TMDL consists of a number of indirect indicators and target values for each indicator. The only direct indicator is suspended sediment concentration (SSC) in the Truckee River, with a target of less than or equal to 25 milligrams per liter (mg/L) as an annual 90th percentile loading, as measured in the Truckee River at Farad (USGS Station 10346000).  Additional indirect indicators include successful implementation and maintenance of best management practices (BMPs) for road sand application, BMPs for ski runs, and restoration activities such as decommissioning of dirt roads and repair of legacy sites.

It is important to highlight the distinction between the Truckee River and Squaw Creek TMDL requirements.  While the Squaw Creek TMDL specifically targets sediment that is deposited on the bed, the Truckee River TMDL targets finer sediment that moves in suspension to downstream areas.  Proposed channel restoration designs and other watershed management strategies must focus on both suspended sediment as well as the sand and fine-gravel size portion of bedload sediment, which rarely moves in suspension.

The Lahontan Water Board required the Placer County Department of Public Works to develop a Stormwater Management Program (SWMP) for compliance with the NPDES Phase 2 (“Small MS4”) municipal stormwater permit.  The initial SWMP covering the 5- year permit term 2007-2012 describes how six Minimum Control Measures (MCMs) will be implemented to control pollutants from construction sites, residential development, and municipal activities.   Oil and grease, trace metals and nutrients in urban runoff, fine sediment and road  sand  and  salts  are  particular  concerns.    Hydromodification of stream channels due to increased impermeable surface coverage is another major focus of the SWMP.

Under the Water Quality Control Plan for Lahontan Basin and Truckee River Hydrologic Unit, discharge of material to “lands within the 100-year floodplain” is prohibited, with the intent of protecting floodplain functions such as conveyance and storage, along with other hydrologic, geomorphic, biologic and ecologic processes such as groundwater recharge, floodwater filtration, sediment transport, spawning gravel replenishment,   seed   dispersal,   and   riparian   vegetation   maintenance   (Lahontan Regional Water Quality Control Board, 2014).  Exemptions to this prohibition may be granted on a case by case basis, as long as discharges a) do not reduce or adversely affect the existing floodplain function, or b) restore and/or improve previously impacted floodplain functions.

Placer County Guidelines require that the storm drainage planning and design utilize the County’s Stormwater Management Manual in the planning of new facilities, and that the 100-year flood be the criterion for measures intended to minimize property damage, injury, and loss of life.

Potential Adverse Physical Effects and Mitigation
For the most part, sediment continuity is anticipated to be maintained in a similar manner to the existing condition, with a mobile gravel and cobble main channel  bed  at  the  design  bankfull  flow  of  250  cfs.    The  potential  for  scour  is anticipated  to  remain  relatively  unchanged,  including  scour  potential  where  the existing sewer line crosses the channel.  Boulder bed, bank, and slope protection will be necessary, however, in order to protect infrastructure at this location.

As anticipated, the fish passage modeling results for pre-project conditions show a clear passage  barrier  just downstream of  the  Far  East  Road  Bridge where  Squaw Creek passes  over  the  sewer  line  and  associated  drop  structure.    The  same  location  is modeled to be passable under restored conditions, but channel hydraulics may not be entirely favorable for sculpin passage.  The results suggest that the three proposed riffles at meander inflection points downstream of the Far East Road Bridge are only passable through a narrow corridor along the channel fringes.  The limiting factor at the riffles is flow velocity which averages 2 to 2.5 feet per second.  One study suggests that this velocity is well within the burst swimming ability for mottled sculpin (Aedo and others, 2009).     It  is,  however,  uncertain  how  the  data  translate  to  Paiute  sculpin,  so conservative assumptions used in the analysis show this to be impassable for sculpin.

Project Relationship to Long-Term Drought Preparedness
Healthy meadows and restored stream banks act as natural reservoirs, slowing and spreading flows and allowing time for them to infiltrate rather than quickly passing downstream. This is associated with groundwater recharge which can improve groundwater basin management. Although this project is primarily focused on bank stabilization and meadow restoration and will not rapidly raise the water table, over the long term it will promote channel aggradation and floodplain creation, improving floodplain inundation frequency and creating improved conditions for groundwater recharge.  

Direct Water-Related Benefit to a DAC – Not Applicable

Project Performance Monitoring Plan 
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Cost Effective Analysis 
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PROJECT 5: Regional Aquatic Invasive Species Control and Monitoring
IMPLEMENTING AGENCY: Tahoe Resource Conservation District

Project Description 
Brief Description: Invasive aquatic plant, Eurasian watermilfoil (Myriophyllum spicatum), will be removed from Truckee River. Benefits of this project will be improved water quality and fish habitat. 

Expanded Description 
Eurasian watermilfoil has been present in Lake Tahoe for over 10 years, and after the flood of 1997, Eurasian watermilfoil escaped from Lake Tahoe into the Truckee River, and has now been documented downstream as far as Verdi, NV.  The Truckee River within the 3 mile section of the project area is at lower flows and warmer temperatures during the fall than during other seasons. For this reason the preferred method for Eurasian watermilfoil removal will be using diver-assisted hand removal. However, during low water years bottom barriers will be very beneficial for time and amount of area treated. The diver-assisted hand removal method for aquatic invasive plants is accomplished through the use of a small suction hose that is mounted on a floating work platform. The suction is produced by a water injection system that uses a small 4-stroke gas powered engine. Attached to the engine is a water pump that pumps water from the river into a water injector. The injector is a pump-like device that uses the Venturi effect of a converging-diverging nozzle to convert the pressure energy of a motive fluid to velocity energy which creates a low pressure zone that draws in and entrains a suction fluid. A suction hose from the injector, usually between 3 and 6 inches in diameter is used on the substrate to capture and transfer biomass to a catch basket on the floating work platform.

Qualified snorkel or dive crews will remove aquatic invasive plants by pulling the plant by the roots and feeding it into the suction hose and transfer the plant matter and associated water up to a conveyor system or collection box mounted or attached to the floating platform.  Screen material separates the plant material from the associated water, which passes through the screen and returns to the water column.  The collected plant material is conveyed to an approved staging area.  Hand pulled fragments escaping the diver-assisted collection method will be removed by hand, net, or vacuum hose as reasonably practical before the close of each day. The plants that are captured in the screened-in container are transferred into garbage cans for removal and disposal off-shore. Specifically, the material will be transported to the dumpster located at the Alpine Meadows Inspection Station off Hwy 89 and Alpine Meadows Road approximately 4 miles from the project site. In addition to diver-assisted hand removal, when the water level is low enough, hand removal from the shore or via raft, canoe or kayak is also possible. Vegetation is simply removed from the water and transferred to garbage cans on the shore for disposal.

Benthic or bottom barrier treatment consists of placing sections of gas permeable, black landscape cloth, plastic or other material, over the top of the plants to exclude all light. 

Turbidity monitoring is an integral part of aquatic plant treatment because turbidity levels provide an indication of potential risks to water quality. Most of the turbidity observed during hand removal is due to diver or worker movements that disturb bottom sediments.  The disturbance is easily noticed on continuous turbidity readings and returns to background levels quickly once the divers retreat.
To minimize impacts caused by loose and floating plant fragments or excessive turbidity, silt fencing or something similar will be used to prevent movement downstream during suction removal and laying of barriers. Depending on patch configuration, the ‘fencing’ will be placed in the most strategic and opportunistic location to maximize the intended protection.

As described above with respect to aquatic weed removal efforts, annual monitoring of plant populations is imperative in effective long-term management. While post-treatment observations may indicate that all plants have been removed, re-colonization from roots, fragments, and buried plants is possible in any infestation. Experience has shown that annual treatment cycles for successive seasons could be expected for effective management of aquatic invasive plants. This suggests that the same areas may need additional treatment. Following comprehensive treatment however, it has been shown that re-treatment in subsequent years is easier due to reduced plant density. To be useful in effectiveness analysis, pre-treatment infestation surveys must record plant density as well as spatial coverage information. Pre- and post-treatment surveys will be conducted for all plant control treatments.   

Project Map 
Please refer to “Att2_2015IRWM_ProJust_2of2” for the project map.

Project Physical Benefits 
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Technical Analysis of Physical Benefits Claimed

Need for the Project
There are many threats to water quality and the health of aquatic habitats, and only recently has attention turned to addressing the threat of aquatic invasive plants, particularly Eurasian watermilfoil. Significant habitat disruption, loss of native plant and animal communities, loss of property values, reduced fishing and water recreation opportunities, clogging of water intake pipes and large public/private expenditures have accompanied aquatic invasive plant introduction in all of the lower 48 states. Eurasian watermilfoil is a non-native aquatic plant that has spread rapidly across the country with the help of boaters who unintentionally transport and spread plant fragments that adhere to boats, trailers and other recreational and angling equipment. 

Native aquatic communities provide many ecological benefits such as food and habitat for waterfowl, fish, and other aquatic organisms. When Eurasian watermilfoil is introduced it is able to dominate fresh water ecosystems quickly and can enhance its own habitat by trapping sediment and initiating a favorable environment for further establishment and for other invasive species, such as warm-water fish. 

The entire length of the Truckee River has significant importance for recreation, fisherman, and most importantly as the inflow to Pyramid Lake and the water source for many people. Qualitative observations by officials from Nevada Department of Wildlife, Pyramid Lake Paiute Tribe, and local fisherman/boaters have estimated that Eurasian watermilfoil causes approximately $500,000 in economic damage to the watershed below Lake Tahoe.

Without-Project Conditions
Eurasian watermilfoil is capable of spreading over long distances when fragmented by boat propellers and by way of buds, surface runners, and seed. It is also able to tolerate a wide range of environmental conditions including low light levels, high or low nutrient water, and freezing water temperatures. Additionally, it can “pump” nutrients from the sediment to the overlying water column during growth and may be contributing to increased phytoplankton and reductions in water clarity where present.  Eurasian watermilfoil has been found to alter phosphorous cycling in the water column in the nearshore of Lake Tahoe, potentially leading to increased algae production. 

Without control, it is likely that Eurasian watermilfoil will continue to spread throughout the Truckee River system down to Pyramid Lake. Infestation of the Truckee River by Eurasian watermilfoil would likely lead to a decrease in suitable habitat for native fish, and an increase in suitable habitat for non-native fish, because of the predicted increased rate of spread due to low water conditions with suitable temperatures for Eurasian watermilfoil. 

Methods Used to Estimate Physical Benefits
The project area has a 15-30% infestation coverage of Eurasian watermilfoil. Our goal is to treat up to 70% of the estimated infestation or approximately 2.5 acres.

Divers will perform annual pre- and post- project surveys to determine the % cover of Eurasian watermilfoil, using the point intercept method. This monitoring tool is appropriate because it is accurate, and has been used successfully by divers in Emerald Bay in Lake Tahoe to record the decline in % cover of Eurasian watermilfoil over time. This method is cost-effective and straightforward to implement. Data will be stored at Tahoe Resource Conservation District, and will be available to others.

A cooperative effort among resource management agencies, regulatory agencies and scientists was initiated in 2008 to combat aquatic invasive plant infestations in Lake Tahoe after a dramatic expansion was discovered in 2003. Since 2006, the Tahoe RCD and its partners have developed highly effective control strategies for open water invasive aquatic plant infestations. This control effort and subsequent monitoring have provided the data to demonstrate year-to-year effectiveness in aquatic plant control; along with information on cost, timing, control methods, re-colonization rates and logistics. Based on this information and the existing infrastructure that is provided by the Tahoe RCD and our partners in the Lake Tahoe Aquatic Invasive Species Program, with adequate and predictable funding, effective treatment of infestations in riverine systems will be possible as well.

New Facilities, Policies, and Actions Required to Obtain Physical Benefits
No new facilities, policies, or actions are required to obtain physical benefits. The proposed plant control project in the Truckee River is consistent with our Lake Tahoe Region AIS Management Plan http://tahoercd.org/wp-content/uploads/2014/11/01_Updated_Lake-Tahoe-AIS-Management-Plan_Final_July-2014.pdf, and is also guided by the Lake Tahoe AIS Implementation Plan (planned for release on August 12, 2015)

Potential Adverse Physical Effects and Mitigation
Fuel is used to operate the dredging equipment on pontoon floats on the water. Our permits with the regulatory agencies require a Hazard Analysis and Critical Control Points (HACCP) to prevent and address any potential fuel spills. The HACCP is on the project site at all times, and the contractor is prepared to mitigate any potential effects from an accidental fuel spill.

Project Relationship to Long-Term Drought Preparedness
Drought conditions in the Truckee River have led to low water levels and subsequent stagnant and warm water. These conditions are conducive to further infestations of Eurasian watermilfoil because this species thrives in warm water with low wave action. By implementing this project in 2016, there will be fewer Eurasian watermilfoil fragments to infest locations downstream, and the spreading of this invasive species will be curtailed.

Direct Water-Related Benefit to a DAC – Not Applicable

Project Performance Monitoring Plan
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Cost Effectiveness Analysis 
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PROJECT #6: Grover Hot Springs State Park Meadow Restoration 
IMPLEMENTING AGENCY: Alpine Watershed Group

Project Description

Brief Description: This project will restore user-created and abandoned trails within wetlands, stabilize stream banks associated with user impacts and improve visitor accessibility and interpretative resources.  

Expanded Description
The purpose of the Grover Hot Springs Meadow Restoration Project is to reduce user impacts throughout the meadow and to rehabilitate the existing impacted areas.  By decommissioning user-created trails and stabilizing banks along Hot Springs Creek, the project will reestablish the continuity of flow through the meadows of Grover Hot Springs State Park.  The project will also develop interpretive signage along the future elevated ADA meadow trial in order to educate visitors about the local ecology and sensitivity of the wetland area.  In total, the restoration will include the removal and restoration of 20,000 square feet of trail and stabilization of 150 feet of stream bank.  When the projects complete, it will succeed in rehabilitating 114 acres of meadow and improving habitat for 3 wetland plant species. The Alpine Watershed Group has partnered with California State Parks on this project.  

The restoration of the meadow is possible due to a $1.4 million ADA facility improvement project funded by CA State Parks to the existing Nature Trail at Grover.  Our budget reflects only the project comments which relate directly to this proposal.  The accessibility improvements will relocate significant sections of the existing trail out of sensitive wetland areas and increase the sustainability of other existing sections. 

The goals of the Grover Hot Springs State Park Meadow Restoration are to:  
· restore user create and abandoned trails within the meadow  
· stabilize stream banks associated with user impacts 
· provide community benefits to residents and visitors by improving accessibility and interpretation. 

The primary elements of the proposed restoration project include the following:  place sod plugs and wattles along restored trails, stabilize stream banks with brush boxes and plantings, provide invasive weed removal, and implement project monitoring, while developing 6 interpretative exhibits.   

The project site is about 4 miles West of Markleeville, California.  The site’s meadow is approximately 114 acres in size and has been subjected to significant user impacts from both user created trails and a poorly planned nature trail through the park’s meadow.   The existing nature trail is an approximately 0.7 mile trail which originates near the hot springs pool, meanders through wetland areas along the Hot Springs Creek and ends near the campground. 
The existing condition of the project area is a noticeably impacted meadow, both poorly constructed and user created trails has altered the sheet flow of water across the meadow.  The compacted trails capture water drying out parts of the meadows, while subjecting other sections of the meadow to increased erosion.  

Since the initial establishment of the property for the hot springs in the 1850s, the area has been progressively developed for its recreational opportunities.  The property was acquired by the State of California in 1959, becoming a State Park.  Over the years, users have cut crossings through the meadows to access the new bath house and hot springs, thereby creating an unintended section of trail.  An improvised nature trail was later established from the campground through the meadow, however it cut through sensitive wetland area inviting further impacts to the meadow.  Both user create trails and the nature trail have altered hydrologic processes within the meadow.  Surface flow captured by the trails has caused some segments of the meadow to erode, while the diverted water has dried out others sections. By relocating the new trail outside of hydrologically sensitive areas or using elevated boardwalks to cross short sections of meadow, we can begin to reestablish the natural flow back across the meadow again.   Along the then abandoned and user created trails AWG will install perpendicular straw waddles and sod plugs to encourage natural sediment deposition and revegetation of the trails, while forcing captured water back into the meadow.

The Grover Meadow Restoration Project has been incorporated in the Tahoe Sierra Integrated Regional Water Management Plan (IRWMP).  The project demonstrates the ability to meets a variety of the IRWMP’s water quality (WQ), ecosystem restoration (ER) and integrated water management (IWM) objectives.

Project Map 
Please refer to “Att2_2015IRWM_ProJust_2of2” for the project map.

Project Physical Benefits 
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Technical Analysis of Physical Benefits Claimed

Need for the Project
The existing condition of the project area is that a noticeably impacted meadow, both poorly constructed and user created trails have altered the sheet flow of water across the meadow.  The compacted trails capture water drying out parts of the meadows, while subjecting other sections of the meadow to increased erosion.  Native vegetation is prolific throughout the meadow, however user created trails have become vectors for invasive weeds.  Further impacting the meadow was an undersized bridge used to drive through the meadow and cross Hot Springs Creek.  The bridge constricted stream flow during high-water events leading to erosive impacts to banks downstream.

The property was acquired by the state of California in 1959, becoming a State Park.  Impacts from user created trails though the meadow began to grow around this period.  The State Parks established two campgrounds on the property, the Quaking Aspens Campground and the Toiyabe Campground.  Park guests began cutting across the meadows to access the new bath house and hot springs from the campgrounds.  An improvised nature trail was later established from the campground through the meadow; however it too cut through sensitive wetland area inviting further impacts to the meadow. Presently, at the bridge site, a much broader glue-stem-foot bridge has been installed over the creek, however impacts from the previous bridge haven’t been restored yet.  

The ability to rehabilitate the meadow is possible due to 1.4 million dollar facility improvements to the existing Nature Trail at Grover Hot Springs State Park. The accessibility improvements will relocate significant sections of the existing trail out of sensitive wetland areas and upgrade other existing sections. By relocating the new trail outside of hydrologically sensitive or using elevated boardwalks to cross short section of meadow, the project can begin to reestablish the naturally dispersed flow back across the meadow again.   Along the abandoned and other user created trails we will install perpendicular straw waddles and sod plugs to obscure the trails, while forcing the captured water back into the meadow.  Along the reach of Hot Springs Creek that flows through the meadow we will place brush boxes, willow plantings and other biomechanical measures to prevent further erosion.

Without-Project Conditions
If this project were not to proceed, existing conditions within the meadow would continue to decline as inter-meadow streamlets incise and produce head cuts.  Without the biomechanical treatments to impacting trails the compacted surfaces would continue to capture water perpetuating the disruption of the sheet flow across the meadow.  This disruption has already dried large sections of the meadow, and will greatly intensify present conditions.  Parched areas of the meadow are highly susceptible to the invasion of weeds, and the continued damage to wetland communities means the significant loss of riparian habitat and meadow function.  

Other sections of the meadow will be subjected to increased flows.  The intensification of aggressive waters pirated by user created trails will allow for further erosion, streamlet incision and head cuts.  Without the biomechanical treatments to Hot Springs Creek’s banks the present instability will allow for the continued bank, ensuring a negative compounding effect on the meadow. These impacts are presently driven by flood events.  The 1997 flood caused considerable damage to the reach and the next event will likely further worsen stream bank instability.  Tributaries within the meadow will continue to respond to the creek’s eroding banks by producing more inter-meadow head cuts.

Without this restoration project the meadow will continue to deteriorate in its ability to attenuate flood severity.  Present conditions inhibit overbanking, the dispersion of runoff and have led to diminishing storage capacity.  The drying of the meadow surface will also lead to waning yield from springs and seeps that source water to the East Carson River.   
 
Methods Used to Estimate Physical Benefits
The methods used to estimate physical benefits are based on watershed assessments and technical input from professionals at California State Park and the AWG’s Restoration and Monitoring Committee.  This meadow restoration project has been identified as a priority restoration project for the Upper Carson River Watershed in four watershed-level planning and assessment documents:
· Upper Carson River Watershed Stream Corridor Condition Assessment, MACTECH Engineering (2004), pgs. 71-72 (3.2.4.4 Reach MC4)
· Carson River Watershed Adaptive Stewardship Plan, Carson Water Subconservancy District (2007), pg. 65
· Carson River Watershed Floodplain Management Plan, Carson Water Subconservancy District (2008), pg. 3 of Appendix B. 
· Carson River Watershed Regional Floodplain Management Plan Supplemental Update, Carson Water Subconservancy District (2013), pg. 2 (Appendix Meeting Notes, Item #2 - Prioritization of Projects)

The site assessments conducted during the first phase of the project between 2000 and 2013 confirmed the need for the meadow restoration and stream bank stabilization on Hot Springs Creek. This is substantiated in the California State Parks, April 2014 Project Evaluation Form.

Additional steps have been taken over the past year to determine the condition and needs of the meadow system for the proposed project.  Since 2004 the AWG has been conducting ambient monitoring on the reach, along with bacterial monitoring since 2011.  Subsequently AWG community watershed restoration events have also focused on recognized weed issues within the meadow, and building brush boxes within deeper head cuts.  

New Facilities, Policies, and Actions Required to Obtain Physical Benefits
The ability to rehabilitate the meadow is possible due to 1.4 million dollar facility improvements to the existing Nature Trail at Grover Hot Springs State Park.  Accessibility improvements are designed to bring the trail in compliance with California State Parks accessibility guidelines and associated legal mandates. The accessibility improvements will relocate significant sections of the existing trail out of sensitive wetland areas and upgrade other existing sections. Our proposed restorations will include the removal and rehabilitation of the then abandoned nature trail, a portion of the Hot Springs Trail, and several user-created trails.  

The larger project will consist of the following new facilities.

· Rock Retaining Walls - Sections of the trail will require a downhill side rock retaining wall to support the trail bed and contain trail surface material.
· Drain Lenses - Sections of the trail will be constructed with a drain lenses to allow seasonal drainages to flow under the trail.
· Boardwalks - The new boardwalks will traverse low areas for a total 1003 leaner feet.
· Bridge - Install one glue stem stringer bridge over existing tributary.
· Accessible Parking – An accessible parking space will be constructed near the trailhead near the campground and two stalls near the hot springs pool.
· Interpretive Panels – Six interpretive panels will be installed.

Potential Adverse Physical Effects and Mitigation
We do not foresee any adverse effects arising from the project.  We will implement restoration safeguards to ensure that any restoration related water quality impacts are avoided.  Restorations will occur when the meadow is dry limiting meadow compression and other further impacts.  Restoration workers will use existing trails to access site, and avoid reentering restored areas.  Restoration activities will be limited to already impacted areas.   The stabilization of Hot Springs Creek’s banks will coincide with periods of low discharge, limiting turbidity and no modifications of the stream bed will occur. 

This project will incorporate best management practices to control erosion and protect waterways to include: The Stormwater Best Management Practice Handbook for Construction (California Stormwater Quality Association, January 2003), California State Parks Trails Handbook, Best Management Practices for Road Rehabilitation "Road to Trail Conversion" and Best Management Practices for Road Rehabilitation "Stream Crossing Removal"

California State Park mitigations will include the following:
· Access:  Crew and work access will be along established routes except where new construction takes place.  Stock piles will be on established routes, future and existing parking areas, or other previously disturbed ground
· Wildlife: Project activities will be scheduled to occur outside of the bird breeding season (March 15 to August 15). Any work that cannot be avoided during the bird breeding season that requires disturbance of vegetation suitable for nesting, or results in an increase in noise or other disturbance that could cause nest failure will require prior approval from a DPR-approved biologist.
· Revegetation: All disturbed locations not being utilized as active trail routes or overlooks will be mulched or revegetated after project installation. Where feasible vegetation within the construction area will be transplanted to designated trail removal locations. 
· Invasive Weeds:  The entire construction corridor will be surveyed for invasive plant species.  To avoid invasive species spread, heavily infested stretches of construction corridor will be pretreated for invasive 
species twice: the year before construction and the year of construction 

California State Park BMPs will include:
· Cultural Resources: Cultural resource specialist will survey areas where ground disturbance activities will occur.   Ground disturbance activities will be monitored by a qualified archeologist and/or historian as required by survey results and resource specialist recommendations.
· Animal Protection: Biological resource specialist will survey the project area.   Vegetation removal and noise disturbing activities will be monitored by a qualified specialist as required by survey results and resource specialist recommendations

Project Relationship to Long-Term Drought Preparedness
The Grover Hot Springs State Park Meadow Restoration would effectively address long-term drought preparedness by implementing the following:
· Impacted meadows areas will be revegetated to provide cooling shade, to limit evaporation and afford erosion control. 
· Impacted stream banks will be revegetated to provide cooling shade, to limit evaporation and afford erosion control. 
· Restored meadow vegetation will improve water quality filtrating stormwater before it reaches the Hot Springs Creek.
· Restore wetlands will enhance both meadow and riparian environments, benefiting the fish and wildlife habitat along Hot Springs Creek. 
· Improve connectivity between Hot Springs Creek and its floodplain.  During periods of overbanking, nutrients from suspended and dissolved organic matter will be deposited in the floodplain, aiding water quality and soil enrichment. 
· The restoration will improve the function of the meadow allowing for improved flood attenuation and greater water storage for higher late season flows.  

Direct Water-Related Benefit to a DAC - Not Applicable

Project Performance Monitoring Plan  
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Cost Effective Analysis
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PROJECT#7: Regional Water Use Efficiency Program
IMPLEMENTING AGENCY: South Tahoe Public Utility District

Project Description

Brief Description: The Program is a nine agency regional partnership that will collaborate to implement water conservation best practices.

Expanded Description 
The Regional Water Use Efficiency Program will be coordinated and implemented among the following TSIRWM partners: South Tahoe Public Utility District (STPUD), North Tahoe Public Utility District (NTPUD), Tahoe City Public Utility District (TCPUD), Lukins Brothers Water Company, Squaw Valley Public Service District (SVPSD), Truckee River Watershed Council (TRWC), Lakeside Mutual Water Company and Tahoe Keys Water Company. The Program would provide a need within the Tahoe Sierra IRWM region by effectively addressing long-term drought preparedness by helping the region to use water efficiently by implementing the following:

The program promotes water use efficiency through the variety of water savings appliance rebates, improves landscape irrigation efficiencies through turf removal, irrigation water saving devices and conservation landscaping assistance.  It achieves long term reduction of water use through high efficiency appliances, turf removal programs, but also through the well-developed educational and outreach program. The program is geared to begin saving water in both interior and exterior household use, but it also targets water consumers with messages about drought, water waste, and the importance of achieving water saving goals. 

The program also addresses climate change response actions through a reduction of Greenhouse Gas (GHG) emissions by a reduction in energy consumption through the long term reduction on water demand and distribution.  Estimated reductions of energy consumption are 36,000 kWh/yr which results in an annual 25 metric ton of CO2e GHG reduction.

The regional project implementation area includes several disadvantaged communities (City of South Lake Tahoe, Kings Beach, areas of Tahoma) and outreach for participation will also target these areas. The proposed project would not only result in long term water use reduction and the subsequent beneficial effect on the water sources within the region, but also has a long-term financial effect on water consumers by reducing their water use costs and maintaining affordability of safe drinking water. The goal of AB 685 (Human Right to Water) is to ensure safe, clean, affordable and accessible water adequate for domestic uses and implementation of the Program is consistent with these goals.

Project Map 
Please refer to “Att2_2015IRWM_ProJust_2of2” for the project map.


Project Physical Benefits 
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Technical Analysis of Physical Benefits Claimed
The Regional Water Conservation Program is the implementation of several water conservation best management practices as proposed by the California Urban Water Conservation Council. 

Need for the Project
The State of California has instituted emergency drought mandates that affect all residents, but strongly impact water providers by requiring a certain percentage of water use reduction through September 2015 or the agencies will face stiff penalties.  If the drought continues into 2016, these mandates will become even more aggressive. The water agencies that have partnered to implement the Water Use Efficiency program understand the need to reduce water use to maintain adequate water sources to meet demand, which include groundwater wells and surface water sources (Lake Tahoe). As the water levels of the lake are historically low (see graphs below), surface water suppliers are faced with not being able to meet water quality standards if the lake levels keep dropping.
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Figure 1
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Although groundwater sources have remained fairly stable throughout drought years, the contribution of the south shore groundwater basin to the lake levels affects water sources throughout the Lake Tahoe basin and must be evaluated not only for the ability to respond to water demand, but also for long term water storage. 

It is clear from the dropping lake levels that current water use and demand must be lowered to maintain supply. This Regional Water Use Efficiency Program is estimated to save approximately 25.22 AFY (see physical benefits described below). This savings is not expected to have an impact on current or future lake levels, however, lowering water demand will help maintain current supplies.

Without-Project Conditions
As described in the “Need for the Project” section above, many water suppliers in the Tahoe basin are reliant on water from Lake Tahoe for partial source supply. With lake levels historically low, if the Regional Water Use Efficiency Program is not instituted, water demands may result in lake source water not being able to meet drinking water standards.  This may result in the need to establish more groundwater source supply, or the construction of new drinking water wells.  Drinking water wells can cost over $1M per well, with planning, design, environmental and engineering costs.  

Methods Used to Estimate Physical Benefits

Benefits claimed:

	Primary --- Water savings

The 25.22 ac-ft/yr water savings are described in Table 5a: Annual Physical Benefits for the individual BMP’s, but justification for the estimated water savings comes from the following:

	Turf removal:  The Southern Nevada Water Authority estimates an average yearly savings of 55 gallons of water for every square foot of grass replaced with water-smart trees, shrubs and flowers. Since Southern Nevada is able to irrigate 365 days a year and Tahoe’s climate only allows irrigation for approximately 150 days the estimate has been converted to annual water savings of 22 gallons of water for every square foot of turf removed. Source:  Smart Savings Water Conservation Measures that Make Cents, Western Resources Advocates, 2008 (pg. 24, Southern Nevada Water Authority, Water Smart Landscapes Rebates, Las Vegas, NV)

	Water efficient clothes washers: An estimated annual water savings for the water efficient clothes washer rebate is based on data from the California Urban Water Conservation Council (CUWCC) BMP Costs and Savings Study.  According to this study, which included 5 of the largest washing machine savings from a variety of example sites, the mean savings was 5085.6 per machine, per year.  Source: BMP Costs and Savings Study: A guide to data and methods for cost-effectiveness analysis of Urban Water Conservation Best Management Practices, March 2005. Prepared for the California Urban Water Conservation Council by A & N Technical Services, Inc.

	High Efficiency Toilets: Replacing an older toilet with a new high-efficiency toilet will save on average 2.22 to 2.72 gallons per flush. Calculations below are from the US Environmental Protection Agency’s Benchmarks for Estimating Residential End Uses of Water.  To calculate the amount of water saved using the information in the tables provided in the Benchmarks, we estimated on the very low end of the scale (most toilet calculations are much higher): 2.22 gallons per flush saved x 10.5 flushes per day (between 4-6 per capita in the household x household size of 2.55) = 23.31 gallons per day saved. Source: USEPA Water Conservation Plan Guidelines, Appendix B: Benchmarks Used in Conservation Planning, pages 163 and 164

	Irrigation Smart Timers: Estimated to save approximately 8,800 gallons of water per year per unit, the estimate has been altered to represent only a three times per week usage during the Tahoe irrigation season as based on the Water Conservation policy adopted by the water agencies for a total of 66 days per year of irrigation.  Source: www.epa.gov/WaterSense/products/controltech

	Rain Barrels for Irrigation: Estimates for rain barrels as potential water storage and stormwater reuse for irrigation are dependent upon the size of the barrel and the amount of precipitation expected during an irrigation season.  The barrels proposed for this program are 55 gallons and the source for the estimates are from www.rainbarrelguide.com and average rainfall in the TSIRWM region during the irrigation season.  As you can never collect more than the rain barrel can hold, estimates are 55 gallons x 8 average rainfall events (for every inch of rain that falls you can generate up to 600 gallons of rainwater for every 1000 sq. ft. of catchment).

	Water Saving Dishwashers: Estimates of 1040 gallons per year per unit are based on the www.allianceforwaterefficiency.org/residential_dishwasher_introduction information that older model dishwashers use up to 15 gallons while newer more efficient models use only 5.5 gallons per load. This is a difference of approximately 10 gallons per load x approximately 104 loads per household per year (2 per week).

	Water saving faucets:  Estimates are also from www.allianceforwaterefficiency.org and are based on the following: “Faucet water use accounts for 15-18% of the overall water consumption inside the typical household of four persons. An average American household of 3 uses between 18.1 and 26.7 gallons (68.5 and 101.1 L) per day for all faucets (bathroom, kitchen, and utility sink). This amounts to between 6,600 and 9,750 gallons (25 and 36.9 m3) per household per year for faucet use. The main difference between a house that uses 9,750 gallons (36.9 m3) and 6,600 (25 m3) gallons per year is the flow rate of installed faucet aerators. Reduce the faucet flow rate; save water.”  9750 – 6600 = 3150 gallons per year household savings.
	
	Secondary --- Energy Reduction/GHG Reduction
The reduction in water use above would result in reduced energy use for the pumping, treatment and delivery of water. The energy savings of 32,390 kWh/year is per the California Energy Commission’s estimate for a typical urban water system in northern California of 3,950 kWh for every MG of water saved. With an annual water savings of approximately 25.22 AF or 8,217,937 gallons, the 32,390 kWh/year would result in 22.3 Metric Tons of GHG reduction, utilizing the EPA’s Greenhouse Gas Equivalencies Calculator www.epa.gov/cleanenergy/energy-resources/calculator,.

New Facilities, Policies, and Actions Required to Obtain Physical Benefits

No new facilities are required to implement this program. However, each water agency has adopted drought condition policies that aid in the implementation of the water use efficiency program, but are not required to reach the full benefits of the proposed Regional Water Use Efficiency Program.  A full description of each water suppliers water conservation policy can be found at the following websites:
· www.stpud.us
· www.tahoecitypud.com
· www.ntpud.org
· www.tdpud.org

In addition, an educational and outreach component is included in the Regional Water Use Efficiency Program implementation in order to reach the widest possible group of water customers to promote implementation of the best management practices.  Currently, the turf buy-back program on the South Shore of the TSIRWM has a waiting list of participants.

Potential Adverse Physical Effects and Mitigation
No potential adverse physical effects have been identified.  As the Regional Water Use Efficiency program targets individual water users on private property, there is no environmental impact assessment necessary.

Project Relationship to Long-Term Drought Preparedness
This program effectively addresses long term drought preparedness, as per the California Statewide Priorities identified in the California Water Plan Update 2013; the California Water Action Plan and the Governor’s Drought Declaration January 2014 by contributing to sustainable water supply and reliability during water shortages by achieving the following:

· Promotes water conservation through the variety of water savings appliance rebates and the education and outreach component
· Improves landscape irrigation efficiencies through turf removal, irrigation water saving devices and conservation landscaping assistance.
· Achieves long term reduction of water use through high efficiency appliances, turf removal programs, but also through the well-developed educational and outreach program.


Direct Water-Related Benefit to a DAC - Not Applicable

Project Performance Monitoring Plan
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Cost Effective Analysis
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(a) (b) (c) (d)

Change Resulting from Project

(c) – (b)

2016-2036 0 acres 5 acres 5-0=5 acres of habitat improved on residential properties

Year Without Project With Project

Comments: BMP treatments include installation of mulch and native plants which will improve soil health and create 

and protect wildlife habitat. Reference http://www.ecolandscape.org/riverfriendly/nurturesoil.html and 

http://www.ecolandscape.org/riverfriendly/wildlife.html

Table 5b – Annual Project Physical Benefits

Project Name:                            Truckee River Residential Voluntary BMP Retrofit Program

Type of Benefit Claimed:             Habitat Improvement (secondary)

Units of the Benefit Claimed :       acres

Anticipated Useful Life of Project: 20 years 

Physical Benefits
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Proposed Physical Benefits Targets Measurement tools and methods

1.  Non-point source pollution 

reduction, management, and 

monitoring

5% reduction in annual loads of 

suspended sediment in the Truckee 

River. 

Number of rebates completed and number of 

BMPs installed will provide data to determine 

reduction of suspended sediment. 

2.  Habitat improvement 5 acres of habitat improved

Number of BMPs installed that include the 

installation of mulch and native plants

Table 6 – Project Performance Monitoring Plan

Project:    Truckee River Residential Voluntary BMP Retrofit Program
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Question 1 

TypesofbenefitsprovidedasshowninTable5---Habitatimprovement&nonpointsource

pollution reduction

Havealternativemethodsbeenconsideredtoachievethesametypesandamountsofphysical

benefits as the proposed project been identified?    Yes

     If no, why?



Ifyes,listthemethods(includingtheproposedproject)andestimatedcosts---Proposed

projectcostis$187,000toreducenonpointsourcepollutionandimprovehabitat.Theprogram

focuseseffortsonresidentialproperty.Thereisnoprogramaddressingthesebenefitsinthe

project area on residential properties. 

Question 3

Iftheproposedprojectisnottheleastcostalternative,whyisitthepreferredalternative?

Provideanexplanationofanyaccomplishmentsoftheproposedprojectthataredifferentfrom

thealternativeprojectormethods---Thisprojectistheleastcostalternativebecauserebate

coversbetween25%-50%oftotalcosttoinstallBMPs.Homeownerscoverremaining50%-

75%ofcosttoinstall.Alternativeprogramsdonotleverageprivatedollarstoachieveproject

benefitstherebyreducingprogramcosts.Privateinvestmentisasignificantmatchtothe

program investment. 

Question 2

Comments: BMP treatments include installation of mulch and native plants which will improve soil health 

and create and protect wildlife habitat. Reference 

http://www.ecolandscape.org/riverfriendly/nurturesoil.html and 

http://www.ecolandscape.org/riverfriendly/wildlife.html

Table 7 – Cost Effective Analysis

Project name:     Truckee River Residential Voluntary BMP Retrofit Program
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(a) (b) (c) (d)

Change Resulting from Project

(c) – (b)

2016 0 3.5 3.5 acres of habitat restored in the first year

2017 0 1 1 additional acres of habitat restored in the second year 

2018-2020 0 2.7 2.7 additional acres of habitat restored by year 5 (0.9 acre/yr)

2021-2025 0 5 5 additional acres of habitat restored by year 10 (~1 acre/yr)

Year Without Project With Project

Comments: The project was designed to minimize disturbance and is primarily focused on bank stabilization. Over two 

years, the project will treat approximately 6933 linear feet of stream bank, resulting in 4.5 directly restored acres of wet 

meadow, riparian and aquatic habitat, as measured using the Multiple Indicator Monitoring (MIM) of Stream Channels 

and Streamside Vegetation Protocol.  These estimates are based on GIS calculations made using the design specifications 

produced by Waterways Consulting. The project also aims to improve the overall hydrologic function of the meadow, 

which will reinstate natural processes that will continue to help the meadow recover on its own over the long term. In 

particular, the project will halt the current process of incision and lowering of the stream channel in relation to the 

meadow floodplain and encourage the gradual aggredation of the channel by improving the extent of stable, vegetated 

banks. Based on GIS analysis, Waterways Consulting estimates this will lead to the restoration of an additional 2.7 acres 

of habitat by year 5 and approximately 1 additional acre each year thereafter as conditions continue to improve in the 

meadow.

Table 5a – Annual Project Physical Benefits

Project Name:                        Hope Valley Meadow Restoration Project

Type of Benefit Claimed:         Wet Meadow, Riparian and Aquatic Habitat Restored (Primary)

Units of the Benefit Claimed:   Acres of Habitat

Anticipated Useful Life of Project: at least 10 years (restored hydrological processes will continue to improve meadow condition)

Physical Benefits
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(a) (b) (c) (d)

Change Resulting from Project

(c) – (b)

2016-2025 14 19 Habitat will be enhanced for 5 additional wet meadow species.

Year Without Project With Project

Comments: Estimates of number of species benefited are based on bird and fish species monitoring conducted in the 

project area by the Institute for Bird Populations and Trout Unlimited. The number of species benefitted without the 

project is based on the number of meadow focal species currently observed at the site. The number of additional species 

benefitted is based on the number of meadow focal species not currently observed in the project area that are expected 

to occur in similar wet meadow ecosystems and are anticipted to occur in Hope Valley if wet meadow conditions are 

improved. This is based on research conducted by the Institute for Bird Populations. These species include Sandhill 

Crane, Virginia Rail, Willow Flycatcher, Swainson's Thrush, Common Yellowthroat and Yellow-breasted Chat. These 

species are associated with wet meadow conditions that are currently lacking in Hope Valley, but are expected to occur 

as a result of restoration. These include: continuously flooded meadow habitat (Sandhill Crane, Virginia Rail) and 

flooded meadow/riparian habitat in combination with dense shrub cover (Willow Flycatcher, Swainson’s Thrush, 

Common Yellowthroat, Yellow-breasted Chat).

Table 5b – Annual Project Physical Benefits

Project Name:                           Hope Valley Meadow Restoration Project

Type of Benefit Claimed:           Increased number of wet meadow species benefit from project area (Secondary)

Units of the Benefit Claimed:     Number of Species Benefited

Anticipated Useful Life of Project: At least 10 years (restored hydrological processes will continue to improve meadow condition)

Physical Benefits
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Proposed Physical Benefits Targets Measurement tools and methods

1. GPS and GIS analysis will be used to track the actual 

number of acres where restoration activities are 

performed.

2. Successful restoration of riparian and wet meadow 

habitat will be measured using the Multiple Indicator 

Monitoring (MIM) of Stream Channels and Streamside 

Vegetation Protocol and Tout Unlimited's meadow-

specific aquatic habitat typing protocol.  

2.   Increased number of 

wet meadow species 

benefit from project area 

5 additional meadow focal 

species are obseved utilizing 

wet meadow within project 

area

1. The number of bird species utilizing the project area 

will be measured using the Avian Monitoring Protocol 

for Sierra Nevada Meadows: A Tool for Assessing the 

Effects of Meadow Restoration on Birds

Table 6 – Project Performance Monitoring Plan

Project:  Hope Valley Meadow Restoration Project

1. Wet meadow, riparian 

and aquatic habitat 

restored

4.5 acres of habitat restored 

after 2 years, 2.7 additional 

acres restored over 5 years
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Question 1 

TypesofbenefitsprovidedasshowninTable5---WetMeadowandRiparianHabitatRestored,

Increased number of wet meadow species benefit from project area

Havealternativemethodsbeenconsideredtoachievethesametypesandamountsofphysical

benefits as the proposed project been identified?    No



Ifno,why?FourProjectAlternativeswereevaluatedduringtheprojectplanningphase,but

eachwouldhaveachieveddifferenttypesandamountsofbenefitsthantheproposedproject.

Thesealternativesincluded1)NoAction-nocost,butnobenefits;2)RevegetationFocus-less

cost,butsignificantlylessbenefits;3)FloodplainCreation-morebenefits,butmorecost;and

4) the Preferred Project (the proposed project) - a balance between cost and benefits.

     If yes, list the methods (including the proposed project) and estimated costs. 

Question 3

Iftheproposedprojectisnottheleastcostalternative,whyisitthepreferredalternative?

Provideanexplanationofanyaccomplishmentsoftheproposedprojectthataredifferentfrom

thealternativeprojectormethods---Asnotedabovetheproposedprojectwasonealternateof

four proposed and evaluated during the project planning phase. These included a less expensive 

alternativethatwouldhavehadlesshabitatandecologicalbenefitsandanalternativethat

wouldhaveprovidedadditionalbenefits,butwasmuchmoreexpensiveandwouldhave

increasedthedisturbanceassociatedwiththeproject.Theproposedprojectwaschosen

becauseitwouldstillachievesubstantialhabitatandecologicalbenefits,butwouldbemore

costeffectiveandcreatelessdisturbance.Theproposedprojectwillcreate3.25moreacresof

wetmeadowhabitatthantheRevegetationAlternativeandwillcostatleast$400,000lessthan

the Floodplain Creation Alternative.

Question 2

Comments:

Table 7 – Cost Effective Analysis

Project name: Hope Valley Meadow Restoration Project
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(a) (b) (c) (d)

Change Resulting from Project

(c) – (b)

2016 700 Tons/Yr 

675 Tons/Yr;  

95 Tons 

SS/Q10

25 tons/yr

2017 700 Tons/Yr 

665 Tons/Yr;  

90 Tons 

SS/Q10

35 tons/yr- Stabilize Source Sediment

2018 700 Tons/Yr

650 Tons/Yr;  

88 Tons 

SS/Q10

50 tons/yr - Channel Equilibrium

Year Without Project With Project

Comments: Please refer to narrative for description of benefits.

Table 5a – Annual Project Physical Benefits

Project Name:                           Squaw Creek Meadow Restoration

Type of Benefit Claimed:           Water Quality Improvement - Sediment Reduction (primary) 

Units of the Benefit Claimed:      Tons/Yr reduction 

Anticipated Useful Life of Project:   3 years

Physical Benefits
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(a) (b) (c) (d)

Change Resulting from Project

(c) – (b)

2016 0 acres 1 acre

1 acres of habitat restored -  increased hydrolgic function (groundwater 

surface water interaction)

2017 0 acres 3 acres 3 acres of habitat restored - increased hydrophytic vegetation growth 

2018-2028 0 acres 5 acres 5 acres of habitat restored - aviary, terrerestrial  and aquatic habitat

Year Without Project With Project

Comments:  Direct enhancement of 5 acres may benefit 150 acres montane meadow recharge, see narrative for details.

Table 5b – Annual Project Physical Benefits

Project Name:                             Squaw Creek Meadow Restoration

Type of Benefit Claimed:              Habitat Restored (secondary)

Units of the Benefit Claimed:        acres

Anticipated Useful Life of Project:  3 years for project implementation; 10 years benefits in habitat

Physical Benefits
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Proposed Physical  Targets Measurement tools and methods

10% reduction in controllable 

alluvial sources~50/tons year

 TSS (DH-48 Integrated Sampler)

Improve BMI trend Benthic Macro- Invertebrate Sampling, Biannualy

5 acres Wetland Meadow  Vegetation Transect Analysis, for 5 years

10% increase in source control

Geomorphic Channel Profile - longtiduninal profiles 

and cross sections; pre & 3 yr. post project

Table 6 – Project Performance Monitoring Plan

Project:     Squaw Creek Meadow Restoration

1. Water Quality 

Improvement in Squaw 

Creek/ TMDL indicators

2. Habitat Enhancement/ 

Restoration
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Question 1 

TypesofbenefitsprovidedasshowninTable5---WaterQualityImprovementandHabitat

Restoration 

Havealternativemethodsbeenconsideredtoachievethesametypesandamountsofphysical

benefits as the proposed project been identified?    Yes

     If no, why?

     If yes, list the methods (including the proposed project) and estimated costs --- Squaw Valley 

Water Quality Improvement Program, $2,000,000 ; Best Management Practices ~

$300,000/year;  Uplslope Low Impact; Development  & Channel Restoration $3,500,000 

Question 3

Iftheproposedprojectisnottheleastcostalternative,whyisitthepreferredalternative?

Provideanexplanationofanyaccomplishmentsoftheproposedprojectthataredifferentfrom

thealternativeprojectormethods---ThisprojectisthepreferredalternativetotheSquaw

CreekTechnicalAdvisoryCommittee. ThisProjectenablesrestorationofrelictchannels

therebyimprovinggroundwater-surfacewaterinteraction,bankstabilityandwaterquality

protection.

Question 2

Comments:ThisprojectwillimplementsourcecontrolsrequiredbysedimentTMDLandimprovefisheries

habitat

Table 7 – Cost Effective Analysis

Project name:    Squaw Creek Meadow Restoration
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(a) (b) (c) (d)

Change Resulting from Project

(c) – (b)

2016-2026

5 additional 

acres of plant 

infestation

2.5 acres of 

plant 

infestation 

restored

An increase of 2.5 acres of habitat restored

Year Without Project With Project

Comments: Our past successful, comprehensive invasive plant treatments in Emerald Bay indicate that focused, 

consistent, and phased treatment provides the most effective control. It is likely that Tahoe RCD and our partners will 

annually assess status of Eurasian watermilfoil in the Truckee River, and plan and implement spot treatments as needed 

in future years.

Table 5a – Annual Project Physical Benefits

Project Name:                            Regional Aquatic Invasive Species Control and Monitoring

Type of Benefit Claimed:           Habitat restored (primary) 

Units of the Benefit Claimed :    acres 

Anticipated Useful Life of Project: 20 years

Physical Benefits
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(a) (b) (c) (d)

Change Resulting from Project

(c) – (b)

2016-2026

5 additional 

acres of habitat 

suitable for 

non-native 

warm water 

fish

2.5 fewer acres 

of habitat 

suitable for 

warm water 

fish

2.5 acres of improved habitat for native fish, and 5 fewer acres of 

suitable habitat for non-native fish

Year Without Project With Project

Comments: With the rapid spread of Eurasian watermilfoil in ideal growing conditions, it is likely that over a period of 

20 years, Eurasian watermilfoil would expand over an area of 5 acres within the Truckee River watershed.

Table 5b – Annual Project Physical Benefits

Project Name:R                           Regional Aquatic Invasive Species Control and Monitoring

Type of Benefit Claimed:              Ecosystem and fisheries restoration (secondary)

Units of the Benefit Claimed:         acres

Anticipated Useful Life of Project: 20 years

Physical Benefits
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Proposed Physical Benefits Targets Measurement tools and methods

1. Reduced percentage cover of 

Eurasian watermilfoil

 Removal of Eurasian watermilfoil 

from  approximately 2.5 acres. 

Pre- and post- project surveys documenting % 

cover of Eurasian watermilfoil, using the point 

intercept method, and mapping the perimeter of 

all patches using GPS. 

Table 6 – Project Performance Monitoring Plan

Project:  Regional Aquatic Invasive Species Control and Monitoring
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Question 1 

TypesofbenefitsprovidedasshowninTable5---habitatrestored,ecosystemandfisheries

restoration 

Havealternativemethodsbeenconsideredtoachievethesametypesandamountsofphysical

benefits as the proposed project been identified?   Yes

     If no, why?

     If yes, list the methods (including the proposed project) and estimated costs --- In 2014, diver-

assisted suction removal, alone, was used in a pilot project to remove Eurasian watermilfoil from 

the Truckee River. Due to the extremely low water conditions, the dredging equipment could not 

function properly, and divers spent an inordinate amount of time attempting to successfully 

operate the dredging equipment in the historically low water conditions. The cost of using a 

combination of barriers in the low water areas of the Truckee River, and diver-assisted suction 

removal in the deep pools will be the most cost-effective approach.



Question 3

Iftheproposedprojectisnottheleastcostalternative,whyisitthepreferredalternative?Provide

anexplanationofanyaccomplishmentsoftheproposedprojectthataredifferentfromthe

alternative project or methods. 

Question 2

Comments:

Table 7 – Cost Effective Analysis

Project name: Regional Aquatic Invasive Species Control and Monitoring
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(a) (b) (c) (d)

Change Resulting from Project

(c) – (b)

2016-2036

0 Acres of 

meadow Restored

114 Acres of 

meadow 

Restored

114 Acres of meadow Restored

Comments:  This project has several elements including meadow, abandoned trail and stream bank restorations.  

Year Without Project With Project

Table 5a – Annual Project Physical Benefits

Project Name:                                 Grover Hot Springs State Park Meadow Restoration__________________________________

Type of Benefit Claimed:                Meadow Restored (primary)

Units of the Benefit Claimed :         Acres

Anticipated Useful Life of Project:  20 years 

Physical Benefits
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(a) (b) (c) (d)

Change Resulting from Project

(c) – (b)

2016-2036

0 Wetland Plant 

Species benefited

3  Wetland 

Plant Species 

benefited

3 Indicator Species benefited

Comments: Indicator plant species include Hall's Meadow Hawksbeard (Crepis runcinata ssp. Hallil) and 2 other species 

to be determined. 

Year Without Project With Project

Table 5b – Annual Project Physical Benefits

Project Name:                                Grover Hot Springs State Park Meadow Restoration

Type of Benefit Claimed:                Wetland Plant Species Benefited (secondary)

Units of the Benefit Claimed :        # Indicator Species

Anticipated Useful Life of Project:   20 years 

Physical Benefits
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Proposed Physical Benefits Targets Measurement tools and methods

To maintain the presence of 3 indicator 

plant species

Presence/absence surveys for the 3 indicator 

species

2.  Wetland plant benefited 

Table 6 – Project Performance Monitoring Plan

Project:  Grover Hot Springs State Park Meadow Restoration 

1.  Meadow restored

To complete restorations needed to 

improve the function of 114 acres of 

meadow  

Photo monitoring to evaluate success of revegetation 

and improved meadow function
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Question 1 

TypesofbenefitsprovidedasshowninTable5-Acresofmeadowrestoration;

Wetland plant species.

Havealternativemethodsbeenconsideredtoachievethesametypesandamountsof

physical benefits as the proposed project been identified?   Yes

     If no, why?



Ifyes,listthemethods(includingtheproposedproject)andestimatedcosts---The

proposedtrailrehabilitationandbankstabilizationcostof$133,700wasassessedas

themostcosteffectivetreatmentformeadowrestoration.Volunteerinvolvement

throughAlpineWatershedGroupparticipationinCaliforniaStateParkmeadow

restorationpresentsacostsavingsofapproximately$50,000ofavoidedstaffand

consultant costs.  

Question 3

Iftheproposedprojectisnottheleastcostalternative,whyisitthepreferred

alternative?Provideanexplanationofanyaccomplishmentsoftheproposedproject

thataredifferentfromthealternativeprojectormethods--- Theproposalhas

undergoneacompletescopingandevaluationthroughCAStateParksintheProject

EvaluationForm. StateParkshasevaluatedalternativestrategiessuggestedby

specialistsintherestorationfieldanddevelopedthisproposalwhichisacollection

of those ideas.  

Table 7 – Cost Effective Analysis

Project name:   Grover Hot Springs State Park Meadow Restoration 

Question 2

Comments: TheCAStateParksProjectEvaluationFormisavailableforreviewuponrequestin

order to provide the details of the alternative methods and cost effectiveness.
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(a) (b) (c) (d)

Change Resulting from Project

(c) – (b)

2015 N/A Project not started

2016 N/A Project in implementation stage

2017-2037

0 AFY water 

savings

25.22 AFY 

water savings

25.22 AFY water savings x 20 years useful life = 504.40 AF

Year Without Project With Project

Comments: See Table enclosed below for breakdown of estimated benefits. Useful life estimates are based on 

an average between all Best Management Practices

Table 5a – Annual Project Physical Benefits

Project Name:                              Region Water Use Efficiency Program

Type of Benefit Claimed:               Water Supply Saved (primary)

Units of the Benefit Claimed :        Acre Feet Per Year (AFY)

Anticipated Useful Life of Project: 20 Years

Physical Benefits
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Rebates Budget 
Amount* 


 Rebate 
Amount 


Number of 
Rebates 


Max Rebate 
Amounts 


Estimated Water 
Savings 


             


Residential 
/Commercial 
Turf Buy Back 


$        252,000  1.50/ft² 168,000ft² Max rebate of 
$3,000 


3,696,000 gallons of 
water saved annually 
or 11.34 AF per year 


Rain Barrels $           4,000  $100 40 Max rebate of 
$100 


55 gallon rain barrel x 
8 rain events per 
irrigation season = 
440 gallons x 40 = 
17,600 gallons saved 
or .05 AF per year 


Residential 
Smart Timer 
Rebate 


$          15,875  $ 100.00 165 Max rebate of 
$100 


37gpd x 66 days x 67 
rebates= 402,930 
gallons per year or 
1.24 AF per year 


Residential 
Appliance 
Rebates—
Washing 
Machines 


$          31,159    Varies per 
agency up 
to 250.00 


119 Max rebate of 
$250 


5,085.6 gallons per 
year savings x 119 
washing machines = 
605,186 gallons per 
year or 1.86 AF per 
year   


Residential 
Appliance 
Rebates--
Dishwashers 


$             7200  $    75.00 
average 


customer  


90 
 


Max rebate of 


$100  
1040 gallons per year 
savings x 90 = 62,400 
gallons per year or 
.19 AF per year year 


Low flow 
toilet rebates 


$          35,976  $    100.00 
average 


customer 
per unit 
replaced 


397 
 


Max rebate 


amount $100 
8,541 gallons per 
year savings x 397 
toilets = 3,355,047 
gallons per year or 
10.30 AF per year 


 Water saving 
faucets 


$              5000  $50 per 


faucet 


100 Max $200 per 


household 
 3150 gallons per 
year per household 
savings x 25 
households =78,750 
annually or .24 AF 
per year 


 TOTALS: $        351,210       SAVINGS: 25.22 AF 
Per Year 


*Budget amounts are for water saving rebate portion of Regional Water Use Efficiency Program only 
and do not include budgeted amounts for staff project implementation or outreach efforts. 
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(a) (b) (c) (d)

Change Resulting from Project

(c) – (b)

2015 N/A N/A Project not started

2016 N/A N/A Project in implemenation stage

2017-2037

0 energy 

savings and 0 

greenhouse gas 

(ghg) 

reductions

32,390 

kWh/year 

energy savings 

and 22.3 

metric tons 

green house 

gas reductions

32,390 kWh/year energy savings and 22.3 metric tons of C02 green 

house gas reductions

Year Without Project With Project

Table 5b – Annual Project Physical Benefits

Project Name:                              Regional Water Use Efficiency Program

Type of Benefit Claimed:              Energy saved and Greenhouse Gas Reductions (secondary)

Units of the Benefit Claimed :        kWh and metric tons of C02

Anticipated Useful Life of Project: 20 years

Physical Benefits
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Proposed Physical Benefits Targets Measurement tools and methods

1. Decrease water use in the 

Tahoe Sierra IRWM region

Reduce water production in the 

region by 25.22 AFY

Water suppliers measure monthly and annual water 

production.  Data on water production will be 

compiled from all water agencies to compare to 

targets. (Truckee River Watershed will work with 

Truckee Donner PUD to receive water production 

data).

2. Decrease energy use /ghg 

emissions

33,290 kWh a year among all water 

suppliers (which results in 22.3 

metric tons of CO2 reduced)

Water suppliers maintain data on energy use for 

water production and the annual energy reductions 

will be compiled among all water agencies to 

measure against target reductions.

Table 6 – Project Performance Monitoring Plan

Project:  Regional Water Use Efficiency Program
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Question 1 

TypesofbenefitsprovidedasshowninTable5---Watersavings,energysavings,greenhouse

gas reduction

Havealternativemethodsbeenconsideredtoachievethesametypesandamountsofphysical

benefits as the proposed project been identified?   Yes

     If no, why?



Ifyes,listthemethods(includingtheproposedproject)andestimatedcosts1---Proposed

projectcost$900,000forallagencies2.Alternativeneededtoprovideadditionalwatersupply

to meet demand, proposed cost $4 Million (drilling additional water supply wells).

Question 3

Iftheproposedprojectisnottheleastcostalternative,whyisitthepreferredalternative?

Provideanexplanationofanyaccomplishmentsoftheproposedprojectthataredifferentfrom

thealternativeprojectormethods---Theproposedprojectistheleastcostalternative.Ifwater

agenciesneedtomeetwaterdemandthatcontinuestoincrease,itplacesahighercostof

providingadditionalsourcesofwatersupply.Currentlywatersupplyisimpactedbythe

ongoingdroughtconditionsandtoinstallnewwells,ortakefromalreadyshrinkingsurface

supplies,placesasevereburdenonexistingwatersupplies.Theaccomplishmentsofthe

proposedprojectarethatwitheducation,outreachandincentives,wecanreducethedemand

oncurrentwatersupplyandsavedwatersupplycanbeconsideredstoredwaterforcontinued

drought conditions.

Question 2

Comments:Theprojecthasseveralelementsthatimplementwaterconservationbestmanagementpractices

thatreducewateruseorhelptousethewatermoreefficiently.Thealternativemethodwouldbenotto

reduce current water demand.

Table 7 – Cost Effective Analysis

Project name: Regional Water Use Efficiency Program
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2 3 4 5 6 7

IR.1 Water supply reliability, water conservation, and water use efficiency X

IR.2 Stormwater capture, storage, clean-up, treatment, and management X

IR.3

Removalofinvasivenon-nativespecies,thecreationandenhancementof

wetlands,andtheacquisition,protection,andrestorationofopenspaceand

watershed lands

X X X X

IR.4 Non-point source pollution reduction, management, and monitoring X X X

IR.5 Groundwater recharge and management projects

IR.6

Contaminant and salt removal through reclamation, desalting, and other

treatmenttechnologiesandconveyanceofreclaimedwaterfordistributionto

users

 

IR.7 Water banking, exchange, reclamation, and improvement of water quality X

IR.8 Planning and implementation of multipurpose flood management programs

IR.9 Watershed protection and management X X X X

IR.10Drinking water treatment and distribution X

IR.11Ecosystem and fisheries restoration and protection X X X X

Table 4 – 2015 IRWM Grant Solicitation Project Summary Table

IRWM Project Element

Project Name/ID
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(a) (b) (c) (d)

Change Resulting from Project

(c) – (b)

2016-2036

0 mg/L of 

sediment 

reduced in the 

Truckee River 

(0 tons)

3 mg/L 

sediment 

reduced in the 

Truckee River 

(1280 tons)

3 mg/l - 0mg/L= 3 mg/L sediment reduced in the Truckee River. 64 

tons per year for 20 years is 1280 tons of sediment reduced. 

Year Without Project With Project

Comments: Installation of BMPs will reduce the mobilization of suspended sediment and encourage infiltration on the 

homeowner's property. The Truckee River Watershed is 303 (d) listed for sediment. This program will address non-

point source pollution by reducing suspended sediment. 

Table 5a – Annual Project Physical Benefits

Project Name:                              Truckee River Residential Voluntary BMP Retrofit 

Type of Benefit Claimed:               Non-point source pollution reduction, management, and monitoring (primary)

Units of the Benefit Claimed :         mg/L

Anticipated Useful Life of Project:  20 years

Physical Benefits


