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County Profile and Critical area Context
Benton County encompasses 1,760 square miles and is located in the southeast part of Washington. The County is bounded on three sides (north, east, and south) by the Columbia River, and is bordered to the west by Klickitat and Yakima Counties. 
Critical Area Context in Benton County
Fish and Wildlife Habitat Conservation Areas
Due to the semi-arid climate in the County, many of the small tributary streams in the County exhibit intermittent or ephemeral flow patterns. In areas where irrigated agriculture predominates, summer flows are supplemented by irrigation drainage, such that historically intermittent streams may exhibit perennial flow. Stream order refers to the “hierarchy of streams from the source (or headwaters) downstream”. Headwater streams are considered first order and downstream segments are defined at the confluence of two streams. See the diagram and description below.
Exhibit 9. Strahler Stream Order Diagram
[image: ]
Source: USGS 2016
The headwaters are the first order and downstream segments are defined at confluences (two streams running into each other). At a confluence, if the two streams are not of the same order then the highest numbered order is maintained on the downstream segment. At a confluence of two streams with the same order, the downstream segment gets the next highest numbered order. (USGS 2016)

The VSP Working Group reviewed maps of streams based on a nationwide model (National Hydrography Dataset- US Geological Survey), and the Working Group concurred that the nationwide model over-represented streams in Benton County. The group further agreed that the likelihood of actual stream occurrence could be reasonably well approximated using the modeled stream order. 
The Working Group concluded that outside of irrigated areas, only those streams modeled as greater than 7th order are likely to actually carry stream flow (even on an intermittent or ephemeral basis). In these areas, streams that are 7th order or lower are better characterized as dry washes with no surface flows. In irrigated areas, modeled streams that are greater than 3rd order represent streams that are likely to carry at least ephemeral flows.
Anadromous fish migrate through, spawn, and rear in the Yakima and Columbia Rivers, and anadromous salmon rearing is documented in the lowermost reaches of Spring Creek and Snipes Creek, tributaries to the Yakima River, and Glade Creek, a tributary to the Columbia River.
Priority habitats and species occurrences are mapped throughout the County, including wintering habitat for elk, breeding areas for State-threatened ferruginous hawk, habitat for State-threatened greater sage-grouse, and priority shrub-steppe habitat.
Wetlands 
Wetlands in Benton County are concentrated within the floodplain of the Yakima and Columbia Rivers. Similar to stream flows, irrigation drainage may contribute to wetland conditions in some areas where wetland conditions did not historically occur. 
Frequently Flooded Areas
A floodway is mapped along the Yakima River west of Richland and north of Benton City. The floodplain of the Yakima River is widest downstream (east) from Benton City. A relatively narrow floodplain is mapped along the Columbia River.
Geologically Hazardous Areas
Channel migration in the Lower Yakima watershed is limited by a low gradient (average one percent gradient in the lower 47 miles of the river) (Wise et al. 2009) and geologic and structural controls in the eastern portion of Benton County. Similarly, the geology and topography of the Columbia River in Benton County, combined with dam regulations and shoreline stabilization measures, substantially limit channel migration.
Critical Aquifer Recharge Areas
[bookmark: _GoBack]The Columbia River basalts of the Columbia Plateau provide a locally important aquifer system. Within the lower Yakima basin, from the western County border east to Horn Rapids, the mainstem channel of the river flows through a relatively narrow inner valley of basalt bedrock covered with an unknown thickness of coarse alluvium. Downstream from Horn Rapids, the river flows through broad alluvial fill of the Columbia River (Kinnison and Sceva 1963).
Overview of Watersheds
The County includes portions of three Water Resource Inventory Areas (WRIAs): 
· The eastern portion of the Lower Yakima Watershed (WRIA 37);
· The Rock-Glade Watershed (WRIA 31); and 
· The Alkali-Squilchuck Watershed (WRIA 40). 
All three watersheds are included in the VSP.
Lower Yakima Watershed (WRIA 37)
Geology and Hydrology
Benton County occupies the eastern half of the Lower Yakima Watershed (WRIA 37). The entire Lower Yakima watershed sits atop the Columbia Plateau, which extends from the foothills of the Cascade Mountains west of the County, east to the Columbia River. 
Precipitation is limited in the Lower Yakima watershed, with most of the precipitation falling between October and March (Rinella et al. 1992). Watershed hydrology is primarily derived from snowmelt from the Cascade Mountains, and flooding in the lower Yakima River is typically caused by snowmelt associated with warm, Chinook winds and rain-on-snow events (FEMA 2012, Rinella et al. 1992).
Fish and Wildlife
Anadromous fish in the watershed include federally threatened fall Chinook salmon, steelhead, and bull trout. Native coho, sockeye and summer Chinook salmon were extirpated from the watershed but have recently been reintroduced by the Yakama Tribe. In Benton County, these species primarily use the watershed as a migratory corridor; however, approximately one third of adult steelhead migrating into the Yakima watershed hold between McNary Pool and Prosser for several months before finishing their upstream migrations to spawning areas (Yakima Basin Fish and Wildlife Recovery Board 2009). Pacific lamprey and westslope cutthroat are present in the watershed and designated as a species of concern by USFWS. 
Shrub-steppe is the predominant upland native habitat type in the watershed. However, conversion of shrub-steppe habitats has left only about five percent of the historical habitat in relatively undisturbed condition. A larger portion of the native habitat is moderately disturbed, but still provides cover, food, and nesting habitat for many species of wildlife, particularly during winter months when cultivated fields provide no vegetative cover. The Lower Yakima watershed supports important nesting and wintering habitat for waterfowl, including a significant portion of all wood ducks hatched in the state, as well as mallards, Canada geese, and other duck species (Yakima Subbasin Planning Board 2004). Both large and small mammals are found in the watershed, including the western gray squirrel (a Washington State threatened species), black bear, black-tailed deer, mule deer, Rocky Mountain elk, bighorn sheep, mountain goats, and cougar (Yakima Subbasin Planning Board 2004).
Large-scale Watershed Alterations 
The federal government authorized the Yakima Irrigation Project in 1905, which resulted in the construction of five storage reservoirs. Today, there are six major diversion dams on the Yakima and its tributaries. The river basin is over-appropriated, meaning that surface water rights exceed availably water supply (Ecology 2012b). 
The storage and distribution of irrigation water has altered the timing and character of streamflow and groundwater recharge in the watershed. Agricultural return flows in the lower Yakima River account for as much as 80 percent of the mainstem summer flows in the watershed (Morace et al. 1999). As a result of the diversion and use of irrigation water, the recharge of cold, spring-melt water into the aquifer systems in the upper watershed has decreased, and recharge of irrigation water now occurs later in the spring and summer in the lower watershed (Vaccaro and Olsen 2007). Recent studies have found groundwater seeps in backwater habitats and irrigation wastewater outflows provide a source of cooler groundwater compared to elevated river temperatures in the lower Yakima River (Appel et al. 2011).
Rock-Glade Watershed (WRIA 31)
Geology and Hydrology
The Rock-Glade watershed extends south from the Yakima River mouth to the John Day dam in Klickitat County. The geology of the watershed is dominated by extensive, erosion-resistant basalt flows, resulting in the creation of deep (500 to 800 feet), steep-walled canyons along the Columbia River (Lautz 2000). 
Rainfall is generally less than 10 inches per year. Most of the drainage of the Columbia River falls as snow in the Rocky Mountains and Cascade Range, outside of Benton County. Tributaries to the Columbia River in the watershed are limited to small, ephemeral streams that flow through steep, confined canyons.
Fish and Wildlife
The middle Columbia River supports rearing and migration of several evolutionarily significant units of federally threatened anadromous salmon, including Chinook and sockeye salmon, steelhead, and bull trout. 
The middle Columbia River mainstem supports one of the largest Northwest concentrations of wintering waterfowl, particularly Canada geese and mallards (Ward et al. 2001). The river is an important migratory stopover and staging area for many species of shorebird as well. 
Much of the undeveloped, non-agricultural upland area within the Rock-Glade watershed is characterized as shrub-steppe habitat. Shrub-steppe habitat supports several sensitive species, including greater sage grouse and ferruginous hawk, both state-threatened species. 
Large-scale Watershed Alterations 
The dams on the Columbia River have substantially altered the river’s hydrograph, reducing floodplain connectivity, over-bank flows, and associated LWD and sediment transport processes. 
Extensive flatlands, which existed along the Columbia River prior to dam building and inundation have formed shallow wetlands and embayments along the shore of Lake Umatilla; these serve as holding or resting areas for migrating adult and juvenile salmonids (Lautz 2000). Agricultural water return flows affect the ecology of these backwater areas, supplementing the natural flow of streams and springs that drain into the Columbia River. 
Alkali-Squilchuck Watershed (WRIA 40)
Geology and Hydrology
The Alkali-Squilchuck watershed is bordered to the north by the Columbia River and drains to that waterbody. The portion of the watershed within Benton County is within the Columbia Plateau, sharing the geological and hydrological characteristics attributed to that ecoregion and described earlier.
Fish and Wildlife
The Hanford Site, which occupies much of the watershed in Benton County offers intact vegetation, habitat, and hydrologic features. As the last free-flowing reach on the Columbia River, the Hanford Reach is extremely valuable for aquatic resources, including anadromous salmon. The Hanford Reach supports colonial nesting birds, most of which forage primarily on fish. Upland habitats adjacent to the Reach include large tracts of relatively undisturbed shrub-steppe vegetation.
Land Use Impacts 
The US Department of Energy’s Hanford Site occupies the majority of the Alkali-Squilchuck watershed in Benton County. The Hanford Site covers 560 square miles and borders 51 miles of the Columbia River. Groundwater at the site has become contaminated from leaking storage tanks of nuclear wastes, and the site is the focus of the nation’s largest environmental cleanup. The majority of the site is undeveloped, serving as a security buffer for nuclear facilities.
Distribution of Agriculture by WRIA
A total of 695,190 acres of agricultural activities are mapped in the County. Of those, 323,548 acres (46.5%) are dryland agriculture; 279,371 acres (40.2%) are irrigated agriculture; and 92,271 acres (13.3%) are rangeland. Table 2-2 presents a summary of agricultural acreage by watershed.
Table 2-2. Total acres of agriculture by watershed
	Agriculture Type
	Watershed
	County

	
	Lower Yakima
	Rock-Glade
	Alkali-Squilchuck
	

	Dryland
	93,202
	229,570
	776
	323,548 (47%)

	Irrigated
	72,229
	206,853
	289
	279,371 (40%)

	Rangeland
	63,313
	28,099
	860
	92,271 (13%)

	Total
	228,744 (33%)
	464,522 (67%)
	1,925 (0%)
	695,190


Lower Yakima Watershed (WRIA 37)
The Lower Yakima watershed supports the majority of rangeland (69%) in the County. This rangeland is concentrated north of the Yakima River along Cold Creek. The watershed also supports over a quarter of the County’s dryland and irrigated agriculture by area. Irrigated agricultural lands are concentrated along the Yakima River, with larger dryland parcels concentrated in the southeast and central portions of the watershed.
Rock-Glade Watershed (WRIA 31)
The Rock-Glade watershed supports the largest area of dryland (71%) and irrigated (74%) agriculture in the County. Agriculture is the dominant land use throughout the watershed. Rangelands in the watershed (31% of all rangelands in the County) occupy a relatively narrow band along the Columbia River.
Alkali-Squilchuck Watershed (WRIA 40)
Agriculture is extremely limited in the Alkali-Squilchuck watershed, as the vast majority of the watershed is within the Hanford Site. Small concentrations of agriculture are located at the extreme eastern and western edges of the watershed.
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