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The Compensation Planning Framework (Framework) addresses the specific requirements of the 

2008 Rule. To this end, the Framework is divided into two parts. Part I sets forth an overview of 

the elements of the Framework that apply to the ILF Program across all Service Areas, including 

general project prioritization. Part II sets forth detailed descriptions of each Service Area, 

including historic and current impacts to regional wetlands and a prioritization of how these 

Service Area-specific impacts may be addressed through implementation of future ILF Projects. 

Numerous regional- and watershed-specific sources were analyzed and incorporated into the 

preparation of this document; however, three key planning documents have shaped the general 

approach to the compensation needs and restoration planning within the ILF Program area. These 

documents are: USFWS Recovery Plan for Vernal Pool Ecosystems of California and Southern 

Oregon (USFWS 2005), Public Draft Recovery Plan for the Evolutionarily Significant Units of 

Sacramento River Winter-run Chinook Salmon and Central Valley Spring-run Chinook Salmon 

and the Distinct Population Segment of Central Valley Steelhead (NMFS 2009), and The 

Sacramento River Basin - A Roadmap to Watershed Management (Sacramento River Watershed 

Program 2010). 

Part I. Elements of the Compensation Planning Framework 

A. Geographic Service Areas  

The ILF Program Area is the jurisdiction of the Sacramento District within California. The ILF 

Program Area is divided into Vernal Pool Service Areas and Aquatic Resource Service Areas. 

Vernal Pool Service Areas have been adapted from the USFWS Recovery Plan for Vernal Pool 

Ecosystems of California and Southern Oregon (USFWS Recovery Plan) (USFWS, 2005); 

Aquatic Resource Service Areas have been developed by incorporating aspects of habitat 

functions, species utilization, water quantity and quality, and hydrologic connectivity within a 

contiguous integrated unit. As such, a key element of the ILF Program is that it is ñecological 

performance-basedò rather than strictly geography-based, resulting in Aquatic Resource Service 

Areas that consist of several 8-digit Hydrologic Unit Code (ñHUCò) watersheds. While major 

river systems and watersheds serve as the basic units for the ILF Programôs Aquatic Resource 

Service Areas, siting of restoration projects will be based on resource-specific factors such as 

watershed proximity, landscape position, and wetland functions. Similarly, vernal pool regions, 

as defined in the USFWS Recovery Plan, are the basic units for the ILF Programôs Vernal Pool 

Service Areas, and additional ecological factors such as ñCore Areasò within the vernal pool 

regions will factor greatly into the process for siting compensatory mitigation ILF Projects to be 

implemented with funds from the Transfer of Advance Credits. Additional information regarding 

each Service Area classification is included below, with information on individual Service Areas 

included in Part I.A and B of the Compensation Planning Framework. 

1. Vernal Pool Service Areas 

The SPK CA ILF Program establishes 12 Vernal Pool Service Areas based on the Vernal Pool 

Regions identified in the USFWS Recovery Plan that occur within the Sacramento District. 

Because of the boundary of the ILF Program, portions of certain vernal pool regions have been 

excluded from the individual Service Areas, as noted below.  Every vernal pool region that exists 

partially or in its entirety within ILF Program Area is listed below and depicted in Figure 1. 
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a. Carrizo (partially within the ILF Program Area) 

b. Central Coast (partially within the ILF Program Area) 

c. Lake-Napa (partially within the ILF Program Area) 

d. Livermore (partially within the ILF Program Area) 

e. Modoc (partially within the ILF Program Area) 

f. Northeastern Sacramento Valley 

g. Northwestern Sacramento Valley 

h. San Joaquin Valley 

i. Solano-Colusa (partially within the ILF Program Area) 

j. Southeastern Sacramento Valley 

k. Southern Sierra Foothills 

l. All Other Vernal Pool Areas (Vernal Pool landscapes not within a vernal pool region) 

 

Additional information regarding the Vernal Pool Service Areas is described in Part II.A of the 

Framework. Much of the information included in the Framework has been adopted from the 

USFWS Recovery Plan and/or the California Vernal Pool Assessment Preliminary Report 

(Keeler-Wolf et al., 1998).  Additional information regarding Service Areas and funding can be 

found in Section D. 

2. Aquatic Resource Service Areas  

The ILF Program establishes 17 Aquatic Resource Service Areas (Figure 2) based on river 

systems and watersheds identified within this ILF Program in Part II.B of the Framework. 

A typical planning-level watershed in the Sacramento District is defined by the 8-digit 

hydrologic unit codes (HUCs), which provide a valuable planning tool for assessing impacts 

within an immediate region. However, because of the preferences expressed in the 2008 Rule 

and new State Water Board guidance for a comprehensive watershed approach, a larger 

assessment area has been developed for each Aquatic Resource Service Area to accurately 

evaluate wetland losses, pressures, and restoration objectives. In particular, Aquatic Resource 

Service Areas have been expanded to incorporate portions of several 8-digit HUCs in order to 

allow for a more comprehensive examination of the habitat functions, salmonid species 

utilization, water quantity and quality, and connectivity within the headwater, tributary, and 

floodplain elevations of an entire watershed. This allows for a more complete understanding of 

historic and current conditions and the most appropriate ways to offset these impacts. Further, 

evaluating watersheds and river systems from headwater to floodplain elevations allows for the 

integration of previously established conservation plans and goals, such as those related to 

regional water quality improvements and anadromous fish recovery.  

As sufficient funding is vital to ensure successful implementation and sustainability of ILF 

Projects, the size of each of the Aquatic Resource Service Areas has also been examined with 

respect to its ability to generate funds from Transfers of Advance Credits to develop and 

implement ILF Projects. Given that the ILF Program will provide compensatory mitigation in 

locations underserved by mitigation banks, often due to lower levels of permit activity, it is 

important that Aquatic Resource Service Areas are of an appropriate size to facilitate the 

accumulation of funds  
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across a broad region to implement high quality projects. However, since it is also important that 

areas with dramatically different ecosystems and impacts remain unique, ecological similarities 

of each Service Area were further examined in determining the Service Areas depicted in Figure 

2. Thus, the boundary of each Aquatic Resource Service Area has been refined from 8-digit 

HUCs to incorporate larger riverine- based boundaries through examinations of both the ecology 

and economic viability of each area to support ILF Program goals. The Aquatic Resource 

Service Areas are listed in Table 1, along with the 8-digit HUCs they encompass. Additional 

information regarding Service Areas and funding is set forth in Section D. 

 

Table 1: Aquatic Resource Service Areas 

ñWatershedò Service Area  HUC 8 

Pit River 18010204, 18020001, 18020002, 18020003, 18020004, 18020005 

Modoc 18080001, 18080002, 18080003, 17120007, 16040203, 16040204 

Northeast Sacramento River 18020151, 18020152, 18020154, 18020155, 18020156, 18020157, 

18020158 

Northwest Sacramento River 18010103, 18010104, 18020115, 18020151, 18020153, 18020155, 

18020156, 18020157 

Cache/Putah Rivers 18010110*, 18020104, 18020162, 18020116, 18020163 

Feather River 18020121, 18020122, 18020123, 18020159 

Bear/Yuba Rivers 18020125, 18020126, 18020159 

American River 18020111, 18020129, 18020128, 18020161 

Cosumnes/Mokelumne Rivers 18020163, 18040013, 18040012 

Tahoe 16050101, 16050102 

Carson/Walker Rivers 16050201, 16050301, 16050302 

Calaveras/Stanislaus Rivers 18040003, 18040011, 18040010, 18040051 

Merced/Tuolumne Rivers 18040002, 18040008, 18040009 

San Joaquin River 18040001, 18040006, 18040007, 18040014 

King River  18030009, 18030010, 18030012 

Kaweah/Tule Rivers  18030006, 18030007, 18030012, 18060003, 18060004* 

Kern River  18030001, 18030002, 18030003, 18030004, 18030005, 18060003, 

18060007, 18070102 
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B. Analysis of Historic Aquatic Resource Loss 

The majority of historic aquatic resource loss across the ILF Program Area can be attributed to 

seven primary activities: mining, timber/forest management, water resource 

development/hydropower, agricultural conversion/irrigation, urban/community development, 

flood protection/levee construction, and road development.  

1. Mining 

Mining activities have been a formative force throughout California both economically and 

environmentally, changing the hydrology and landforms of the State beginning with the start of 

the Gold Rush in the 1840s and continuing through the present day. Prior to mining, few to no 

impacts to wetlands had occurred, as there was limited population and industry the State. The 

start of these activities resulted in significant and direct changes to aquatic resources throughout 

many of the Stateôs watersheds. These impacts were especially poignant in the mid- and lower 

elevations of the Sierra Nevada adjoining the Sacramento Valley (Figure 3). In the tributary 

reaches of these watersheds, entire landscapes were altered through hydraulic mining operations 

of placer deposits, changing the physical pathways of overland flows and water quality 

characteristics throughout the hydrologic system. Chemicals, such as mercury and arsenic, were 

flushed into the waterways, and hundreds of thousands of tons of sediment were discharged 

when entire hillsides were washed away to expose gold seams. These impacts were exacerbated 

by other activities associated with mining in this region, such as clear-cutting forests for 

materials to support mining operations, water infrastructure development to aid in transport of 

minerals and other resources, grazing and agriculture conversion to feed the miner population, 

construction of new communities to support this population, and road development to access new 

mine sites. Even in the southern Sierra Nevada, along the Kern and San Joaquin rivers, where 

large gold deposits were not successfully exploited, impacts from these affiliated activities 

occurred as the Stateôs gold-hungry population expanded.  

Concurrently, within the lower reaches of these same watersheds, dredge mine operations 

became established in the historic high floodplains adjoining major river systems throughout the 

Central Valley. This resulted in the accumulation of fine particulate matter in waterways already 

choked with mining-related sediments washed downstream from higher-elevation mines, further 

degrading higher-order stream channels and lower river terraces. These enormous sediment loads 

soon made vital riverboat commerce nearly impossible throughout the region, leading to the 

implementation of large-scale dredging projects and levee construction to increase river velocity, 

promoting further sediment transport in many major Central Valley waterways. While these 

activities were successful in restoring boat passage, they also further modified lower river 

systems as dredged materials were indiscriminately piled along riparian corridors, burying 

adjacent wetlands and marshes and effectively channelizing major waterways. Diversions of 

water from main stem rivers to facilitate both hydraulic and dredger mining also resulted in 

significant aquatic resource degradation, as water was removed from the system faster than it 

could be replenished, leading to the deterioration of wetlands that historically formed as a result 

of large flood events. 

In later years, as hydraulic mining was outlawed and unexplored gold areas dwindled, excavation 

for aggregate to facilitate extensive public and private construction projects continued to  
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contribute sediment into area aquatic resources. These activities also resulted in dramatic impacts 

to vernal pool complexes, drainages, and swales in floodplain elevations, which were mined for 

the gravel and clay substrate that comprise many of these systems. 

2. Timber and Forest Management  

Limited timber harvest and extraction occurred in northern California before the start of the Gold 

Rush, with forest resource utilization generally confined to felling trees for construction of 

modest homesteads and limited grazing activities in open forests and riparian areas. This 

changed dramatically with the discovery of gold, spurring demand for building materials to 

develop mining infrastructure, establish railroads, and construct communities to house and 

support the mining work force. This demand for lumber led to widespread deforestation, 

especially in watersheds adjoining the Sacramento Valley and Redding area, with concomitant 

erosion throughout mid-elevation forests (Figure 4). This resulted in the sedimentation of 

headwaters and tributary streams and adding to the cumulative effects of direct mining activities 

over the next several decades. Reductions in overall forested acreage also impacted groundwater 

recharge in this region due to the loss of precipitation interception, which allows for the slow 

percolation of water into deeper soils.  

As mining operations began to dwindle at the end of the 19th century, logging continued to grow, 

with the commercial timber industry becoming a powerful economic force in parts of northern 

California for the next 100 years. The result of these sustained forestry practices was the 

development of access roads along numerous stream corridors, as well as frequent alterations of 

natural drainage patterns in logged watersheds. This led to impaired riparian and wetland 

functions in these areas. These historic practices, and the roads left behind, continue to contribute 

to chronic sedimentation and disjunct watercourses throughout regional watersheds. 

In locations where commercial logging ceased, natural reforestation began to occur as mining 

operations disappeared, allowing for the restablization of soils in these regions. However, even 

as these forests began to recover and became densely colonized by saplings, a new paradigm of 

fire suppression came to dominate public and private forest management. As a result, beginning 

in the 1940s, forests became, and remain, heavily overgrown with timber, brush, and other 

vegetation. This has created significant ladder fuel concentrations, promoting catastrophic 

wildfires and ultimately resulting in new sources of sediment that enter aquatic resources, as 

burned hillsides provide limited soil stabilization. Further, high-intensity fires can decimate 

vegetation along riparian corridors and other wetlands, reducing the values and functions of these 

features.  

3. Water Resource Development 

Water resource development and operations also dramatically increased with the start of the 

Gold Rush. Prior to this period, water resource use within the ILF Program area focused 

primarily on supporting small-scale livestock operations and homestead communities. With the 

start of large-scale mining operations, however, demand for water infrastructure for both water 

delivery and the transport of goods spiked in the middle and lower elevations of the Sierra 

Nevada. This required the development of an intricate system of flumes, small dams, and canals 

in these regions as well as in the Siskiyou Mountains and Coast Range Mountains, though to a  
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lesser degree in these western locations. As with logging, development of water resources surged 

even as mining activities began to wane, due to the evolution in use of these facilities from 

meeting mining interests to satisfying new industry needs. Specifically, these new needs focused 

on water development for agriculture/municipal, flood control, and electricity uses (Figure 5). 

¶ Agriculture/Municipal 

 

Prior to the start of mining, the San Joaquin and Sacramento valleys had been viewed as 

an uninhabitable wilderness by European settlers, alternately comprised of extensive 

marshlands and dry, near-desert grasslands. However, beginning in the 1860s, it became 

apparent that these areas could support a cornucopia of crops, so long as adequate water 

could be delivered to these locations. As a result, the Bureau of Reclamation (BOR) 

began to construct numerous dams and other water infrastructure in tributary and 

floodplain stretches of the river systems throughout the ILF Program Area, especially in 

the 1930s. As urban areas developed, some of these dams were also used to supply 

municipal drinking water.  

¶ Flood Control 

 

As agricultural and urban centers began to expand, the need increased for additional 

developable land. As much of the Central and San Joaquin valleys had once been covered 

by thousands of square miles of seasonal wetlands, this process required both the draining 

of these features and the prevention of their natural reestablishment resulting from the 

substantial annual snowmelt from the Sierra Nevada. Thus, beginning in the early 1920s, 

numerous dams were also established by the Corps to reduce flooding of crop and urban 

areas. 

¶ Electricity 

 

As the BOR and Corps competed for dam locations, each attempting to fulfill their 

agencyôs particular mission, it soon became clear that these large-scale projects required 

additional financing beyond federal funds. Further, with the expansion of large urban 

centers such as Los Angeles and Sacramento, new power sources were in high demand 

throughout the first decade of the 20th century. Thus, a series of hydroelectric projects 

were developed as part of many of the agricultural or flood control dams.  

The end result of this additional water utilization across the ILF Program Area was a 

significant and direct reduction in aquatic resources, including the loss of riparian and 

fisheries habitats, which became either inundated by reservoirs or dewatered by the 

construction of engineered waterways. This development of new dams and waterways 

also prohibited fish passage in certain regions, extirpating salmonids from many historic 

spawning areas and migratory corridors. Additionally, implementation of these projects 

resulted in the substantial alteration of natural hydrologic patterns, leading indirectly to 

the loss of natural flood regimes necessary to sustain riparian habitats and other 

floodplain wetlands in lower reaches of the watersheds. The loss of these wetlands, in 

turn, further facilitated the conversion of natural landscapes into intensive agricultural 

operations.  
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4. Agricultural Conversion and Irrigation  

With the start of mining activities, agriculture rapidly developed and dramatically transformed 

ecoregions throughout the California landscape (Figure 6). To meet the demands of a 

burgeoning mining population, extensive and largely uncontrolled grazing operations were 

rapidly established throughout the Sierra Nevada. The result of these practices was the ongoing 

removal of streamside vegetation, down cutting of river channels, soil compaction, and the 

addition of significant nitrogen and sediment loads in headwaters, which were then carried to 

downstream receiving regions. These impacts were especially apparent in mountain meadow 

ecosystems in the southern Sierra Nevada where heavy sheep and cattle utilization occurred. In 

certain locations, these activities resulted in the complete dewatering of river systems, due to 

reduced water percolation and the subsequent loss of groundwater recharge. Additionally, 

increases in livestock operations resulted in the creation of stock ponds and private reservoir 

systems, often constructed in creek channels, further altering natural aquatic resources.  

 

In lower elevations, the cumulative effects of sedimentation due to grazing, logging, and mining 

activities in the upper watersheds, in concert with water resource development and flood control 

projects at mid-elevation, facilitated the desiccation of many historic off-channel seasonal and 

marsh wetlands. Starting in the 1860s, waterways were also straightened, and occasionally 

paved, to increase water delivery for agricultural and municipal use. This resulted in the rapid 

reclamation of many former marshlands for agricultural use. In wetland basins such as the 

Natomas or Tulare basins, which remained prone to seasonal wetland inundation even with the 

construction of dams and loss of systemic hydrologic connectivity, large pumping facilities were 

established to remove water and further aid in this reclamation process. These activities 

effectively allowed for the near-complete loss of historic riparian and off-channel aquatic 

resources for agricultural land use.  

Additionally, water diversions from main stem rivers for irrigated agriculture began to alter low-

flow conditions of river and floodplain systems in the region. Groundwater overdraft for 

agricultural use, which began in earnest around the second half of the 20th century, also 

contributed to the dewatering of some smaller Central Valley stream systems such as the 

Cosumnes River and drainages on the western side of the San Joaquin Valley. Further, many 

low-gradient and ponded wetlands, such as vernal pools, were deep ripped to make room for new 

crops and/or irrigated pasturelands. The arability of these near-level and easily accessible 

landscapes resulted in the loss today of more than 90% of vernal pools in California. The loss of 

wetlands as a result of each of these factors was further exacerbated by rapid urban and 

community development, which the new, extensive agricultural sector could now feed and 

support.  

5. Urban and Community Development  

Community and urban development was historically very limited in the upper reaches of 

Californiaôs watersheds, primarily restricted to single homesteads associated with small ranching 

operations. However, development activities increased with the onslaught of mining, resulting in  
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the construction of numerous townships, especially near active mine sites (Figure 7). As with 

logging and agriculture, the independent commercial success of these communities allowed some 

communities to persist past the primary mining era, though populations shrank as mining and 

logging activities subsided. However, remaining townships continued to construct new buildings 

along or nearby tributary creek channels and in associated floodplains, contributing to the direct 

loss of wetlands and riparian areas. While confined to relatively small areas in the overall 

watershed, these urban impacts were augmented by the growth in mountain rural home 

developments, especially since the 1990s, resulting in numerous one- to five-acre residential 

plots, often situated adjacent to rivers or lakes. Further, with the construction of reservoirs, urban 

development in support of recreational activities quickly followed, impacting new marsh and 

wetland habitats that became established as a result of these new impoundments. Each of these 

developments added to the cumulative impacts to aquatic resources throughout the ILF Program 

Areaôs tributary and headwater reaches.  

In lower reaches of the river systems, urban and community development also increased rapidly 

as mining, timber, and agricultural production grew and the population necessary to support 

these and other new industries expanded. As with smaller mountain communities, many of these 

high-growth areas were situated in the vicinity of main stem rivers to allow for the easy transport 

of goods and people. This resulted in similar impacts to river systems as those noted farther 

upstream, including construction in wetland and riparian areas, though at a significantly larger 

scale. Additionally, chemical, sediment, and hydrologic runoff from hard surfaces in urban areas 

increased to such a level that natural flow patterns were severely and permanently altered. This, 

in addition to the straightening of waterways as they passed through urban centers, further 

contributed to changes in main stem hydrology already initiated by water infrastructure 

development.  

In more rural areas, both in the Central Valley and Sierra Nevada, numerous domestic wells were 

drilled to support development of mining and agricultural-based communities, contributing to the 

overdraft of groundwater that was already strained by agricultural use. These residential 

activities may have contributed to the dewatering of some smaller perennial or intermittent 

drainages. Many small contributing Central Valley streams were also channelized to facilitate 

both urban and rural development and reduce flooding, further contributing to agriculture 

reclamation and urban expansion.  

Urbanization also had dramatic impacts on vernal pool complexes, due to the relatively level and 

easily accessible forms of these areas. As development radiated out to surrounding areas, large 

residential, commercial, and military areas replaced many of the historic vernal pool ecosystems.  

6. Flood Protection/Levee Construction 

Locations in the upper reaches of the Sierra Nevada watersheds have historically experienced 

limited population growth, and thus limited flood protection has been warranted in these areas 

(Figure 8). This has also been true for many mid-elevation river tributary systems, though some 

flood protection projects were implemented in this region with the start of mining activities in an 

attempt to protect hydraulic mines and surrounding communities. Primarily, this protection came 

in the form of diversions and/or the channelization of tributary creek channels, which, in 

conjunction with building development, contributed to the loss of riparian habitats in specific 

areas.  
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