

















Chapter 3
Affected Environment

liquefaction. Clay-rich deposits of glacial till, such as those found at the WNYNSC, are generally not prone to
liqguefaction. There has been no evidence identified of earthquake-induced liquefaction in the last
12,000 years, either at the site of the 1929 Attica earthquake, where most of the modern seismicity in western
New York is concentrated, or along the Clarendon-Linden fault (Tuttle et al. 2002).

Evidence of seismically induced ground failure, such as liquefaction, slumping, and fissuring, has not been
observed on or near the WNYNSC. This lack of evidence is consistent with the epicentral intensities of
historic earthquakes occurring within a radius of 480 kilometers (300 miles) of the WNYNSC and their
projected intensity (MMI-1V) at the WVDP. Seismic intensity of MMI-IV or less are typically associated with
peak ground accelerations of less than 0.05 g and would not typically produce liquefaction in the soil materials
at the site (WVNS 2004a, 2006).

Methods for evaluating liquefaction potential (Seed et al. 1983, Liao et al. 1988) using data from standard
penetration testing were applied to soil samples from 28 monitoring well locations on the North Plateau
(WVNS 1992a). Standard penetration testing data were analyzed to estimate the probability of liquefaction at
the WNYNSC resulting from a magnitude 5.25 event corresponding to a peak ground acceleration of 0.15 g.
The potential for liquefaction in the sand and gravel layer underlying the Construction and Demolition Debris
Landfill is estimated to be about 20 percent, 30 percent near the old meteorological tower in WMA 10, and less
than 1 percent in the area near the former Chemical Process Cell Waste Storage Areain WMA 5. There are no
foundations or steep slopes near these locations. The potential for liquefaction associated with stronger
earthquakes is larger; however, the probability of such an earthquake at the WNYNSC is low based on the
historical record. Near the old meteorological tower in WMA 10, the liquefaction potential increases to
60 percent (high) for a magnitude 7.5 earthquake. The liquefaction potential for all other sites would remain
below 50 percent for such an event. A magnitude 7.5 event is larger than the maximum credible earthquake
estimated for this region.

The liquefaction potential for the Lavery till and the Kent recessional units is less than that for the overlying
sand and gravel. Cohesive, clay-rich glacial till, such as the Lavery till, are not easily liquefied
(WVNS 1992a). Standard penetration test results from eight wells completed in the Kent recessional unit
under the South Plateau indicate that there is less than a one percent chance of liquefaction from a horizontal
ground acceleration of 0.15 g (WVNS 1993g). The areas of greatest liquefaction potential on the WNYNSC
do not contain facilities with large inventories of radioactive material. Liquefaction poses less of a hazard to
the waste-containing areas (NDA, SDA) on the South Plateau because of their encapsulation in clayey till.

3.6 Water Resources

Water enters the area of the Project Premises and SDA as a result of precipitation (i.e., rain and snow), surface
runoff from higher elevations, or groundwater infiltration from areas of higher head. Water exits the Project
Premises and SDA by surface runoff, evapotranspiration (i.e., evaporation or transpiration from plants), or
groundwater flow. Most of the water exits by evapotranspiration and surface runoff (WVNS 19930).

3.6.1 Surface Water

Two perennial streams drain the WNYNSC: Cattaraugus Creek and one of its tributaries, Buttermilk Creek
(see Figure 3-17). Buttermilk Creek roughly bisects the WNYNSC and flows generally north at an average
rate of 1.8 cubic meters (64 cubic feet) per second to its confluence with Cattaraugus Creek at the northernmost
end of the WNYNSC boundary. Cattaraugus Creek then flows generally west and empties into Lake Erie,
about 64 kilometers (40 miles) downstream of the WVDP Premises. The Project Premises and SDA are
entirely within the Buttermilk Creek drainage area of 76 square kilometers (29 square miles) that also
encompasses most of the WNYNSC (WVNS 2004a).
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Figure 3-18 Onsite Surface Water and Soil/Sediment Sampling Locations
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logged since the 1960s. The relatively undisturbed nature of large portions of the area has allowed for natural
succession, thus permitting native vegetation to become reestablished (DOE 2003e). The abandoned farmland
has reverted to successional old field, shrubland, and young forest plant communities (WVNS and
URS 2004b).

The WNYNSC provides habitat especially attractive to white-tailed deer (Odocoileus virginianus) and other
various resident and migratory birds, reptiles, and small mammals. Although an overall sitewide wildlife
management plan does not exist, NYSERDA sponsors a program to control the deer population by giving
hunters limited access to WNYNSC (excluding the Project Premises) during the deer hunting season, a
decision that is made on an annual basis (WVNS and URS 2005). Specific controls are also in place for
handling nuisance wildlife (i.e., woodchuck [Marmota monax]) before site safety is compromised. While
methods of control vary, humane treatment of the animals during control activities is a priority and is
performed by trained personnel. Wildlife that is caught or found dead is surveyed for radiological
contamination before final disposition (WVNS 2005).

Amphibians and Reptiles—Over 35 species of amphibians and reptiles may occur on or near the WNYNSC;
however, only 10 amphibians and 1 reptile species actually have been observed. The species observed frequent
aquatic and wetland habitats. Although no reptiles other than snapping turtles (Chelydra serpentina) have
been recorded on the site, several snake species including rat snakes (Elaphe spp.), garter snakes
(Thamnophis spp.), and king snakes (Lampropeltis spp.) are likely to be present (WVNS 1996).

Birds—Approximately 175 species of birds have been recorded on or near the WNYNSC. Diversity of bird
populations and species varies seasonally due to migration. Permanent residents account for 10 percent of the
regional bird list and include the American crow (Corvus brachyrhynchos), black-capped chickadee (Poecile
atricapillus), blue jay (Cyanocitta cristata), dark-eyed junco (Junco hyemalis), downy woodpecker (Picoides
pubescens), European starling (Sturnus vulgaris), great horned owl (Bubo virginianus), northern cardinal
(Cardinalis cardinalis), red-tailed hawk (Buteo jamaicensis), rock dove (Columba livia), ruffed grouse
(Bonasa umbellus), and wild turkey (Meleagris gallopavo). Nonpermanent bird species make up the majority
of the recorded populations, with 67 percent classified as summer residents, 19 percent as migrants, and
4 percent as visitors, which visit but do not breed in the area (WVNS 1996).

Mammals—More than 50 mammal species potentially inhabit the WNYNSC, with at least 22 having been
observed. Large mammals known to inhabit the site include the white-tailed deer, which is representative of
the general region (WVNS 1996). As noted above, NYSERDA has initiated a program to control the deer
population on the site.

Other mammals observed at the WNYNSC include several species of bats, beaver (Castor canadensis),
Eastern chipmunk (Tamias striatus), Eastern cottontail (Sylvilagus floridanus), Eastern gray squirrel (Sciurus
carolinensis), meadow jumping mouse (Zapus hudsonicus), muskrat (Ondatra zibethicus), opossum (Didelphis
virginiana), raccoon (Procyon lotor), red fox (Vulpes vulpes), red squirrel (Tamiasciurus hudsonicus), and
woodchuck (Marmota monax) (WVNS 1996).

3.8.2 Wetlands

Wetlands perform numerous environmental functions that benefit the ecosystems as well as society, such as
removing excess nutrients from the water that flows through them. The benefit derived from nutrient removal
is improved or maintained water quality. This in turn promotes clean drinking water, safe recreation, and
secure fish and wildlife habitat. Further, wetlands absorb, store, and slowly release rain and snowmelt water,
which minimizes flooding, stabilizes water flow, retards runoff erosion, and controls sedimentation. Wetlands
filter natural and manufactured pollutants by acting as natural biological and chemical oxidation basins. Water
leaving a wetland is frequently cleaner than water entering. Wetlands can also be helpful in recharging
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groundwater and serve as groundwater discharge sites, thereby maintaining the quality and quantity of surface
water supplies. Wetlands are one of the most productive and valuable habitats for feeding, nesting, breeding,
spawning, resting, and providing cover for fish and wildlife (NYSDEC 2005c).

The most recent wetland delineation was conducted in July and August of 2003, and verified in
November 2005, on approximately 152 hectares (375 acres) of the WNYNSC, including the Project Premises
and adjacent parcels to the south and east of the Project Premises (WVNS and URS 2004b, Wierzbicki 2006).
Wetland plant communities identified within the limits of the assessment area include wet meadow, emergent
marsh, scrub shrub, and forested wetland. The investigation identified 68 areas comprising approximately
14.78 hectares (36.52 acres) as jurisdictional wetlands, with each area ranging from 0.004 to 2.95 hectares
(0.01 to 7.3 acres) as shown in Figure 3-25 and 3-26.

A field investigation conducted on November 2, 2005, by the U.S. Army Corps of Engineers in conjunction
with review of relevant reports and maps, confirmed the 2003 wetlands delineation results that there are
wetlands totaling 14.78 hectares (36.52 acres). Twelve wetlands, totaling 0.98 hectares (2.43 acres), were
observed to exhibit no surface water connection to a water of the United States, and are considered isolated,
intrastate, and nonnavigable wetlands. It was concluded that 13.8 hectares (34.09 acres) of wetlands are waters
of the United States subject to regulation under Section 404 of the Clean Water Act. These waters were
determined to be part of an ecological continuum constituting a surface water tributary system of Buttermilk
Greek, Cattaraugus Creek, and Lake Erie. The U.S. Army Corps of Engineers approved DOE’s wetland
determination application on January 26, 2006, which will remain valid for a period of 5 years unless new
information warrants revision prior to the expiration date (Senus 2006).

In addition to being considered jurisdictional by the U.S. Army Corps of Engineers, certain wetlands are also
regulated by New York as freshwater wetlands. Article 24 of New York State’s Freshwater Wetlands Act
regulates draining, filling, construction, pollution or any activity that substantially impairs any of the functions
and values provided by wetlands that are 5 hectares (12.4 acres) or larger. The state also regulates work within
a 30.5-meter (100-foot) buffer zone around designated freshwater wetlands. Although there are no wetlands
currently mapped by the NYSDEC, six wetlands (W10, W11, W14, W15, W18, and W54) encompassing
7.0 hectares (17.3 acres) and delineated in the 2003 field investigation appear to be hydrologically connected
(see Figure 3-25). The majority of these wetlands are located just south of the south Project Premises fence
(WVNS and URS 2004b). On December 28, 2005, NYSDEC-Region 9 concurred with the wetland
delineation conducted in 2003. The Agency concluded that the six wetland areas are hydrologically connected,
exceed 5 hectares (12.4 acres) and therefore in aggregate constitute an Article 24 state jurisdictional wetland
(Ermer 2005). These wetland areas are dominated by wet meadow plant communities but also include
emergent marsh, scrub shrub (shrub swamp), and forested wetland (deciduous swamp) plant communities
(WVNS and URS 2004b). According to the New York State Freshwater Wetlands classification system the
presence of emergent marsh, scrub shrub, and forested vegetation require that the complex be considered a
Class IV wetland (of the four classes, Class | has the highest value) (WVNS and URS 2004b). The
classification system recognizes that different wetland types have different values and applies different
standards for permit issuance.

Several onsite surface water monitoring locations are maintained for sampling both radiological and
nonradiological constituents; two of these are associated with site wetlands (see Figure 3-18). The northeast
swamp (WNSWAMP) is sampled to monitor surface water drainage and emergent groundwater from the
northeastern portion of the site’s North Plateau. The north swamp (WNSW?74A) monitoring point is sampled
to monitor drainage including emergent groundwater to Quarry Creek from the northern portion of the North
Plateau. Sampling results are discussed in Section 3.6.1.
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Figure 3-25 Wetlands in the Vicinity of the West Valley Demonstration Project Premises
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