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3.11
Hydrology

Introduction

This section describes the hydrology and water quality conditions present atin the Project Area including surface and groundwater resources.  This section evaluates whether the Projects could affect storm drainage and streams, as well as local groundwater resources in the area.  Potential impacts expanded upon in this EIR section are ground and surface water quality degradation during construction and operation, flooding and drainage, and loss of groundwater recharge.

Information presented in this section has been obtained through a review of topographical maps of the area and reports prepared by the California Department of Water Resources, the U.S. Geologic Survey, the Regional Water Quality Control Board (RWQCB), and the City of Palo Alto.  Related plans and policies are explained, including the City of Palo Alto Comprehensive Plan, the Santa Clara Valley Water District Groundwater Management Plan, the Santa Clara Valley Urban Runoff Pollution Prevention Program, and the Santa Clara Valley Urban Runoff Program Urban Runoff Management Plan.  Potential hydrology and water quality impacts were determined by assessing the Projects’ land use change impacts on drainage, groundwater conditions, and potential water quality concerns both during and following the construction period, based on specified impactsimpact significance criteria.

Issues identified in response letters responding to the Notice of Preparation and oral and written comments received during the Planning Commission and City Council public scoping meetings for the Projects were considered in preparing this analysis.  Applicable issues that were identified mostly pertain to the potential for impacts on San Francisquito Creek, which runs north of the Project Area.  These issues, including effects of operation and trips on roadway erosion, are addressed in the section.

Existing Conditions

Project Area

Climate.  Climate in the Project Area vicinity is a Mediterranean-type climate characterized by wet but relatively mild winters and dry summers with variable summer temperatures, depending on the region.  Mean annual precipitation in the vicinity is about 15.7 inches per year with 89 percent occurring during October through March.  Mean annual temperature is 59.2 degrees Fahrenheit (oF) with the minimum mean monthly temperature occurring during December (48.7 oF) and the maximum mean monthly temperature occurring during July and August (68.0 oF).1 

Ground Features.  The topography, soils, subsurface materials, and geologic structure of the Project Area are addressed in Section 3.10, Geology, Soils, and Seismicity.  The distribution and relationship of these features influence the location, form, and quality of surface water and groundwater.  In turn, these features are shaped, to a greater or lesser extent, by standing and flowing water, whether on the ground surface or beneath it.  Most soils in the urbanized portion of Palo Alto, for example, were eroded by flowing water from upland terrace slopes or bedrock ridges and deposited as river channel or pond sediments in the structural valley that forms the San Francisco Bay (Bay).

Surface Water Drainage.  Land development and modification of natural drainages have altered infiltration and runoff rates, changing the timing, distribution, and magnitude of surface water and groundwater flow.  Urbanization has increased runoff by the development of impervious surfaces, surface soil compaction, grassland conversion, dewatering of upland stream valleys, and the degradation of natural riparian communities.  Both the peak flow rate and volume of storm flows typically increase with intensified urbanization and the delivery of runoff to streams after the beginning of rainfall becomes flashier, thereby reducing the lag time between the rainfall and the peak of a stream’s flood stage.2  As development occurshas occurred in the Projects’ vicinity, storm drainage systems arehave been extended to convey stormwater to San Francisco Bay.  Stormwater flows from urbanized areas of the City of Palo Alto are routed through street gutters and open channels to drop inlets connected to underground conduits beneath roadways.

Increased imperviousness can greatly alter runoff from small, frequent flood events by up to a 10 times increase in flow rate.  However, increased imperviousness often has little effect on flows during extreme events (e.g., 100-year flood flow events) because during these events, rainfall saturates even natural soils, rendering them effectively impervious.3,4
Runoff from the Project Area is collected in the local Stanford University storm drainage system or the City of Palo Alto storm drainage system, which both ultimately discharge to San Francisquito Creek (USGS HUC 18050003).5  (Section 3.15, Utilities, provides more information on the stormwater drainage system that serves the Project Area.)  San Francisquito Creek discharges to the San Francisco Bay, South area.  In the vicinity of the Project Area, San Francisquito Creek generally runs in a project west to project east direction.  The creek is on the north side of Sand Hill Road, and at its closest point to the Project Area is about 150235 feet north of the Shopping Center Site.

San Francisquito Creek drains a watershed of about 42 square miles [NOTE:  The USGS Water-Data Report 2007 for San Francisquito Creek at Stanford University reports a drainage area of about 37.4 square miles.  See, http://wdr.water.usgs.gov/wy2007/pdfs/11164500.2007.pdf] in the Santa Clara Valley Hydrologic Planning Area.  The watershed encompasses the area from Skyline Boulevard at the top of the Santa Cruz Mountains to the San Francisco Bay, and includes lands in the cities of East Palo Alto, Menlo Park, Palo Alto, Portola Valley, and Woodside, unincorporated land areas of San Mateo and Santa Clara counties, and Stanford University.6  Historically, the sediment carried in high stream flows from the upland area was deposited as the stream flow slowed down in the flatter lowland areas, forming the San Francisquito Creek alluvial fan.  Mean monthly stream flow (30-year average) measured in San Francisquito Creek at the USGS Gage 11164500 at Stanford University, upstream from the Project Area, is listed in Table 3.11-1.7  Annual peak streamflow from 1977 through 2006 ranged from 82 cubic feet per second (cfs) in March of 1977 to 7,200 cfs in February of 1998.8
	Table 3.11-1
Mean Monthly Flow at the USGS Gage: 
San Francisquito Creek at Stanford University
[NOTE: The original numbers are inconsistent with the mean monthly flows reported in the USGS Water-Data Report 2007 for San Francisquito Creek at Stanford University.  Please confirm.  See, http://wdr.water.usgs.gov/wy2007/pdfs/11164500.2007.pdf]

	Month
	Flow (cfs)

	January
	7461.0

	February
	10577.9

	March
	6754.2

	April
	2626.4

	May
	3.84.14

	June
	2.51.28

	July
	1.00.52

	August
	0.510.28

	September
	0.460.32

	October
	0.850.93

	November
	6.65.58

	December
	3127.1

	Source: USGS, 2007



Although San Francisquito Creek flows through an urban environment for most of its lower length, overall, about half of the total creek length remains in a near natural state.9  The reach of San Francisquito Creek near the Project Area is an unaltered natural channel.10
Stream flow in San Francisquito Creek is variable because of its dependence on rainfall.11  Most of the reaches in the lower watershed on the San Francisquito alluvial fan are dry about six months out of the year.  Historically, the sediment carried in high stream flows from the upland area was deposited as the stream flow slowed down in the flatter lowland areas, forming the San Francisquito Creek alluvial fan.
San Francisquito Creek is generally a “losing stream.”  In other words, flow through San Francisquito Creek infiltrates to groundwater.  A USGS study measured that, overall, flow loss from San Francisquito Creek contributes to about 951 acre-feet of groundwater recharge per year.12  The reach of the San Francisquito Creek to which the Project Area discharges contributes about 322 acre-feet of groundwater recharge per year.  During high flow conditions (where flow is more than 19 cfs at the San Mateo Drive bicycle bridge13), about 14 percent of flow was lost from San Francisquito Creek between the San Mateo Drive bicycle bridge and Alma Street.  During low flow conditions (less than 1 cfs at the bicycle bridge), all flow was lost; and, during moderate flow conditions (1 to 6 cfs at the bicycle bridge), 36 to 95 percent of its flow was lost.  Furthermore, isotopic and other chemical data indicate that urban runoff from residential irrigation or other domestic uses of imported water constitutes most of the streamflow in San Francisquito Creek during low-flow conditions.14
Flood Hazards.  The San Francisquito Creek is the dividing line between two counties: San Mateo and Santa Clara.  The Santa Clara Valley Water District (SCVWD) has jurisdiction over most of the major streams and flood control facilities throughout the Palo Alto area, and has initiated ongoing drainage way improvements, including for San Francisquito Creek.  The SCVWD is responsible for flood protection in Santa Clara County.  The SCVWD has prepared a Stream Maintenance Plan (SMP) to perform routine activities undertaken in streams and canals and on adjacent SCVWD property and easements.15  The SCVWD’s principal maintenance activities are: 1) sediment removal from creeks and associated facilities such as sediment basins, fish ladders, and stream gage stations, and from water supply canals; 2) vegetation management along and adjacent to creeks and canals; and 3) bank protection on creeks.  The SCVWD reviews drainage plans and general designs of specific land development proposals near streams and flood control channels under theirits jurisdiction for their hydraulic adequacy, and prepares and implements capitolcapital improvement programs, such as levee restorations and improvements in San Francisquito Creek.

The San Francisquito Creek Joint Powers Authority (JPA) also has jurisdiction over San Francisquito Creek through the JPA agreement signed in May 1999 by the SCVWD and City of Palo Alto, which.  The JPA agreement is a binding document for compliance towith the JPA’s stated goals and policies.  Therefore, SCVWD does not have sole management of the San Francisquito Creek.  Although the JPA is not a regulatory agency, it is responsible for coordinating activities for the San Francisquito Creek watershed within the member agencies’ jurisdictions.
The City of Palo Alto and Stanford University are responsible for the maintenance of and improvements to the storm drainage system serving the Project Area.  The City of Palo Alto and Stanford’s Utilities Division review development plans for their potential impacts to the municipal storm drain system.

The SCVWD’s Design Standards require that all open channels be designed to contain the 100-year flood. 16  The City of Palo Alto Engineering Design Standards for storm drain facilities require that all new facilities be designed to convey the 10-year storm flow.  Existing storm drain facilities are adequate to convey the 10-year storm.  [Note:  Explain relationship between SCVWD open-channel requirement (100-year) and City storm drain requirement (10-year).]
Because of the watershed’s topography, flooding has long been associated with San Francisquito Creek.1617  Rainfall occurs mainly during the winter.  Portions of the watershed near the crest of the Santa Cruz Mountains receive 40 to 60 inches per year, while the central Santa Clara Valley receives an average between 13 and 14 inches.  The steep slopes of the mountains swiftly convey the water in tributaries to the Bay plain where the waters historically spread out across a much larger floodplain.  Most of this floodplain has currently been converted to urban and residential development, and the creek channel itself has been modified in some areas to provide flood protection.  Nonetheless, major flood incidents have occurred in the past, most recently in 1955, 1958, 1982, 1995, and 1998.  After the floods of 1955 and 1958, interim flood protection measures were implemented on the creek in the reaches upstream and downstream of US 101.  The creek flooded again in 1998, when streamflows exceeded the highest on record.  The 1998 flood inundated areas of Menlo Park, Palo Alto, and East Palo Alto downstream of El Camino Real.

San Francisquito Creek is in the SCVWD Northwest Flood Control Zone and San Mateo County’s San Francisquito Creek Flood Control Zone.1718  The upland portion of the watershed consists of low density residential development and bushy woodlands.  The relatively flat valley floor has been extensively developed and is typical of most urban areas.1819  The primary flood problem is downstream of El Camino Real, and therefore, downstream of the Project Area.  Upstream of El Camino Real, in the vicinity of the Project Area, the channel has adequate capacity to convey the 100-year19 flood event.20
In an attempt to control flooding and bank erosion in portions of the lower channel, areas on both sides of the channel between the University Avenue Bridge and US 101 have been lined with sacked concrete and protected with berms or low floodwalls.21  Additionally there are intermittent areas of sacked concrete as far upstream as the Waverley Street bicycle bridge.  The , and the reach between US 101 and the Bay has been widened and leveed.  However, the reach into which the Project Area discharges is an unlined, unmodified, natural channel.22 
The severity of flooding in San Francisquito Creek has increased because of sedimentation.  Sedimentation occurs in the reach of the creek downstream of US 101 because of tidal action and deposition of sediment from upstream sources.  Sediment that is transported from the headwaters of the creek is deposited when water slows down as the gradient of the stream changes in the flatter parts of the watershed.  Once deposited, sediment occupies space in the channel that is no longer available to transport floodwaters.  Sediment can interfere with local drainage outfalls by blocking pipes and culverts.  Recent studies in the headwaters of San Francisquito Creek indicate that erosion rates are currently quite high.23
The Project Area is not in a FEMA defined 100-year flood zone.24  A 100-year flood is one that has a one percent chance of being equaled or exceeded on an annual basis.  However, the project is in a FEMA [Note:  Repetitive; already defined in a footnote.]  However, the Stanford hospitals are located in an area designated by FEMA as “Zone X,” which is defined as an area that can experience a 500-year flood, can experience a 100-year flood with less than one foot depth of ponding or drainage area of less than one square mile, or areasis protected by levees from the 100-year flood event.  A FEMA Zone X is considered a moderate- to low-risk area.

There are three small reservoirs in the San Francisquito Creek watershed that were built for water conservation and storage purposes.  The first reservoir is Searsville Reservoir on Corte Madera Creek.  The other two reservoirs are Felt Reservoir and Lagunita Reservoir, which are off-stream reservoirs fed by diversions from Los Trancos Creek and San Francisquito Creek, respectively.  All three reservoirs are on Stanford University property.

The Project Area is in a dam inundation zone from failure of the Searsville Dam.  The Lagunita Reservoir is closer to the Project Area (less than 1 mile away); however, the spread of water during a dam failure from Lagunita Reservoir does not extend to the Project Area.25
Searsville Reservoir.  Searsville Reservoir is the major reservoir in the San Francisquito Creek watershed.  Searsville Reservoir was built in 1892 and is in Stanford University’s Jasper Ridge Biological Preserve.  Searsville Reservoir does not provide protection from flooding because it has no valueis not operated as a flood control facility.  The reservoir is maintained at capacity and therefore cannot provide any flood storage or attenuation.  The existing capacity of the reservoir is continually shrinking because of the sediment trapped behind the dam,26 and is currently less than about 500 acre-feet.27
Searsville Dam is 68 feet high with a drainage area of 14.8 square miles.28  The dam has an estimated 307 acre-feet of storage capacity left [NOTE:  In previous paragraph, it seems existing capacity is “less than about 500 AF.”  Please reconcile.  It appears that two different sources are being cited and summarized.] of an original capacity of 692 acre-feet.29  The dam is owned and operated by Stanford University.  Searsville Dam survived the 1906 and the 1989 earthquakes with only minor damage because of its design: the dam’s individual concrete blocks interlock, which permits enough movement to dissipate theseismic shock .  (The Crystal Springs and San Andreas dams are of similar construction.).  The Searsville Dam is inspected regularly by the State of California and Stanford University.30
Surface Water Quality.  Surface water quality in developed areas is affected by various point-source and nonpoint-source pollutants.  Point-source pollutants are those emitted at a specific point, such as a pipe, while nonpoint-source pollutants are typically generated by surface runoff from unconfined sources, such as streets, paved areas, or landscaped areas.  As a general rule, point-source pollutants are more easily monitored; thus, pollutant discharge standards (also referred to as Waste Discharge Requirements or WDRs) are more easily enforced, while nonpoint-source pollutants, such as those found in urban runoff, are more difficult to monitor and enforce.  Even though nonpoint-source pollutants are difficult to monitor, they are important contributors to surface water quality problems, especially in developed areas.

Constituents of, and concentrations of pollutants in, runoff water vary with surrounding land uses, topography, and amount of impervious cover, as well as intensity and frequency of irrigation or rainfall.  Runoff in developed areas may typically contain oil, grease, and metals accumulated in streets, driveways, parking lots, and rooftops, as well as pesticides, herbicides, particulate matter, nutrients, animal waste, and other oxygen-demanding substances from landscaped areas and directly deposited on impervious surfaces.  Concentrations of pollutants in runoff generated during the dry season by landscape irrigation and street washing (dry-weather runoff) are typically lower than concentrations found in wet-weather runoff (runoff generated by precipitation during the wet season).

The highest pollutant concentrations in stormwater runoff are usually generated at the beginning of the wet season, during the so-called “first-flush.”  Approximately 80 percent of total accumulated pollutants are removed by the first 0.5 inch of rainfall when the percent of impervious surfaces is 70 to 90 percent, with street surfaces as the primary source of pollutants in urban areas.31
Santa Clara Valley streams do not receive discharges from industries or municipal wastewater.32  Industrial discharges are routed to municipal sanitary sewers and then to regional municipal wastewater treatment plants that discharge to tidal sloughs of the San Francisco Bay.33  In general, average pollutant concentrations in runoff do not vary significantly from one place to another within an urbanized watershed.34  Pollutant concentrations do increase when impervious cover is more than 40 to 50 percent of the drainage area; however, runoff volume is the single most important variable for predicting pollutant loads.35
Surface water quality in the vicinity of the Projects is monitored by the CaliforniaSan Francisco Bay Regional Water Quality Control Board, Region 2 (RWQCB), under the Porter-Cologne Water Quality Control Act.  The RWQCB implements a Water Quality Control Plan (Basin Plan) and portions of the federal Clean Water Act (CWA) to monitor and protect water quality in the San Francisco Bay Area to achieve the maximum beneficial use possible.  Once beneficial uses have been officially designated, appropriate water quality objectives can be established and programs that maintain or enhance water quality can be implemented to ensure the protection of beneficial uses.  Designated beneficial uses, together with water quality objectives (referred to as water quality criteria in federal regulations), form water quality standards.  Such standards are mandated for all water bodies in the State under the California Water Code.  The Water Code defines water quality objectives as “the allowable limits or levels of water quality constituents or characteristics which are established for the reasonable protection of beneficial uses of water or the prevention of nuisance within a specific area.”

Where multiple uses exist, water quality standards must protect the most sensitive use.  Water quality standards are typically numeric, although narrative criteria based upon biomonitoring methods may be employed where numerical standards cannot be established, or where they are needed to supplement numerical standards.  Section 303(c)(2)(b) of the CWA requires states to adopt numerical water quality standards for toxic pollutants for which the Environmental Protection Agency (EPA) has published water quality criteria, and which reasonably could be expected to interfere with designated uses in a water body (further details on the CWA and other regulations are explained under Applicable Plans and Regulations, below).

In addition to the establishment of water quality objectives, another approachlayer of regulation for water quality improvement is a watershed-based approach that focuses on all water pollution sources, and not just those traced to specific, discrete sources.  If a body of water does not achieve the established water quality standards under traditional point source controls, it is listed as an impaired water body under Section 303(d) of the CWA.  For 303(d) -listed water bodies, a pollutant watershed budget is established, which defines the maximum amount of pollutants (or Total Maximum Daily Loads [TMDLs]) that can be received by the water body.  If the sum of allowable pollutants from both point and non-point sources exceeds this maximum amount, a TMDL implementation (or clean-up) plan is required.

South San Francisco Bay, South.  The South San Francisco Bay, South, is listed as impaired by: chlordane, DDT, dieldrin, and dioxin compounds from nonpoint sources; exotic species from ballast water; furan compound from atmospheric sources; mercury from industrial point sources, municipal point sources, resource extraction, atmospheric deposition, natural sources, and nonpoint sources; PCBs (polychlorinated biphenyls) and dioxin-like PCBs from unknown nonpoint sources; and selenium from agriculture and domestic use of groundwater.36
San Francisquito Creek.  San Francisquito Creek is currently listed as impaired by diazinon from urban runoff/storm sewers and sedimentation/siltation from nonpoint sources.37  Surface water quality measurements conducted by the U.S. Geological Survey in 1996 and 1997 [Note:  Is this the latest information?] indicated that total dissolved solids (TDS) concentrations in San Francisquito Creek in reaches above the Project Area had higher levels than downstream sites, even though flows were higher and would be expected to dilute the TDS concentrations.  Phosphorous at the location downstream from the Project Area was higher than either upstream or further downstream locations, while nitrogen was the lowest just downstream from the Project Area.  The higher TDS, along with other water chemistry data, indicate that urban runoff from irrigation or other uses orof imported water constitutes most of the streamflow in the lower reaches of San Francisquito Creek during low-flow conditions.38
Sedimentation is a problem in the reaches of San Francisquito Creek downstream of US 101.39  This reach is subject to sedimentation from tidal action, as well as deposition of sediment from upstream sources.  Sediment is transported by the faster flowing upstream water, which is deposited at this change of grade and further downstream as water slows along the lower gradient.[NOTE:  repetitive]  In 1996, sediment blocked at least one-third of the flow area beneath the US 101 crossing.40  This sediment build-up causes a higher water surface for any given flow since it reduces the depth of the channel, which. consequently, reduces the drainage efficiency of the channel upstream.  In the San Francisquito Creek watershed, extremely high natural sediment rates, plus erosion associated with human activities, are constraints for steelhead spawning and rearing.41
Alteration in stream channel morphology is considered another surface water quality feature because it can contribute to stream bed and bank erosion and loss of riparian and aquatic habitat.  Pertinent major contributors to potential stream channel degradation in the Santa Clara Valley include:42 destabilization of streambeds and banks caused by imperviousness, increased drainage density, and changes to sediment inputs; agricultural and urban encroachment on riparian corridors; and disconnection of streams from floodplains, caused by erosive downcutting of streambeds and by construction of channels and levees.

Imperviousness associated with urban development magnifies the peak flow and total runoff during the 1.5- to 2-year flood event,43 the size of flood event that most strongly influences stream characteristics.44
Groundwater.  The Project Area is over the Santa Clara Valley Groundwater Basin, Santa Clara Subbasin.  The Santa Clara Subbasin occupies a structural trough parallel to the northwest trending Coast Ranges.45  The Diablo Range bounds the basin on the westeast and the Santa Cruz Mountains form the basin boundary on the eastwest.  These mountain ranges nearly converge at the Coyote Narrows, which forms the southern boundary of the subbasin.46  It extends from the northern border of Santa Clara County to the groundwater divide near the town of Morgan Hill.  The dominant geohydrologic feature is a large inland valley.  The valley is drained to the north by tributaries to San Francisco Bay including Coyote Creek, the Guadalupe River, and Los Gatos Creek.  Annual precipitation for the Santa Clara Subbasin ranges from less than 16 inches in the Santa Clara Valley to more than 28` inches in the upland areas.
The Santa Clara Subbasin is about 22 miles long and 15 miles wide, with a surface area of about 225 square miles.47  An extensive regional aquitard48 occurs in the northern areas of the subbasin at depths ranging from about 100 feet near the forebay49 to about 150 to 250 feet in the northern areas of subbasin and beneath San Francisco Bay.50  The thickness of this regional aquitard varies from about 20 feet to overmore than 100 feet.  The southern area and the margins of the subbasin are unconfined areas, or forebay areas, where clay-rich zones do not restrict recharge.  The general groundwater gradient is from the edges of the basin toward San Francisco Bay, or generally in the direction of ground slope.51
The subbasin has two main water-bearing units; the geologically recent alluvium and the Santa Clara formation, described in Section 3.10, Geology, Soils, and Seismicity.  The alluvium is the most important water-bearing unit in the subbasin.  Its permeability generally is high and nearly all large production wells draw from this unit.  A confined zone exists in the northern portion of the subbasin where there is an overlying clay layer of low permeability (described in Section 3.10, Geology, Soils, and Seismicity).  The underlying Santa Clara formationFormation rests on impermeable rocks (such as the Page Mill basalt in the Project Area) and forms the bottom of the subbasin.  Well logs indicate that the permeability of the formation increases from west to east, although in the center of the subbasin, permeability decreases with depth.

[NOTE:  Discuss location of “principal” and “upper” aquifer zones and where Project Area is in relation to all.  The text begins using these terms below, but they’re not defined.]
Excessive reliance on groundwater for water supply uses in the past resulted in lowering of the groundwater table and subsequent land subsidence.  The SCVWD now manages groundwater and surface water supplies to protect groundwater resources and maximize water supply reliability.  Use of groundwater is currently off-set by artificial recharge in addition to natural recharge, as described below.52
· Natural Recharge.  Natural recharge occurs principally as infiltration from streambeds that exit the upland areas in the drainage basin and from direct percolation of precipitation that falls on the basin floor.53  In the Santa Clara Valley Subbasin, the natural recharge to the primary water supply aquifer is estimated through the use of a groundwater flow model, which produced an estimate of approximately 26,000 acre-feet for 2001.54
· Artificial Recharge.  To balance groundwater extraction, the SCVWD conducts artificial recharge operations along water supply facilities, including streams and off-stream ponds.55  By releasing local and imported waters from local reservoirs or the distribution system, the SCVWD significantly enhances the recharge in these facilities.  Through artificial recharge operations, approximately 129,100 acre-feet of water recharged the groundwater subbasins through water supply recharge facilities in 2001.56  Approximately 90,700 acre-feet of water recharged the Santa Clara Valley Subbasin through artificial recharge operations; this includes 40,700 acre-feet through off-stream ponds and 50,000 acre-feet through the in-stream recharge program.57
Groundwater levels in the Project Area are about 40 to 70 feet below ground surface (bgs).58  The Project Area is not in a natural groundwater recharge area59 or near any artificial recharge areas.60  However, estimated annual recharge from San Francisquito Creek is about 950951 acre feet per year (afy).  Of this amount, about 322 afy of recharge is from the reach of San Francisquito Creek that receives discharges from the Project Area.61
Groundwater Quality.  Groundwater quality in the Santa Clara Valley subbasin is considered to be very good and water quality objectives are met in most wells.62  Drinking water standards are met at public supply wells without the use of treatment methods.63  Although this groundwater is notonly used for drinking water supplies by the City of Palo Alto (and would not be used for the Projects)during droughts and emergencies, it is used more regularly for potable water supplies by several other agencies in the SVCWD.

The mineral character of the groundwater subbasin is dominated by calcium, magnesium, and bicarbonate.  Typical TDS concentrations in the primary water supply aquifers are below the recommended Maximum Contaminant Level (MCL) for drinking water of 500 milligrams per liter (mg/L).  Concentrations in the upper zones are higher, with typical concentrations ranging from 490 to 860 mg/L.64
There is no drinking water standard for water hardness, but common problems with hard water are scaly residues on fixtures and difficulty in lathering of soaps.  Water hardness concentrations are less than or equal to 60 mg/L as calcium carbonate, and are generally classified as soft or slightly hard water.  [NOTE:  Unclear if this sentence is describing the generic range of hardness or describing specific characteristics of Subbasin, in which case it would contradict last sentence in this paragraph.]  Waters with hardness of 60 to 180 are considered moderately hard to hard, and water with a hardness of overmore than 180 is classified as hard.  Water in the Santa Clara Subbasin is very hard, with typical concentrations ranging from 205 to 557 mg/L.

Manganese is a naturally occurring constituent in drinking water.  The drinking water standard for manganese is 50 micrograms per liter (µg/L).  Manganese is not a health concern at concentrations typically found in groundwater, but can cause black to brown staining or a bitter metallic taste.  Generally, manganese concentrations in the Santa Clara Valley subbasinSubbasin are below drinking water standards; however, concentrations above 50 µg/L were detected in seven wells in the principal aquifer zone, and six wells in the upper aquifer zone.65
Many of the coastal groundwater basins experience some form of saltwater encroachment into fresh water aquifers.  A zone of saltwater intrusion has been observed along the San Francisco Bay, in the northern portion of the Santa Clara Subbasin, but currently is considered stable.  The Project Area is not in or near this saltwater intrusion zone.66
Nitrate in groundwater comes from both natural sources and human induced impacts.  Nitrate is very soluble in water so it readily dissolves in rainfall or irrigation water that infiltrates to groundwater.  Small amounts of nitrates in groundwater (less than 10 mg/L) are normal, but higher concentrations indicate contamination.  The drinking water standard for nitrate is 45 mg/L, which is based on protecting infants and others particularly sensitive to high nitrate concentrations.  Typical nitrate concentrations in the principal aquifer of the Santa Clara Valley subbasin is 12 to 16 mg/L, which indicate human impacts on nitrate concentrations in groundwater.  Nitrate concentrations in the upper aquifer zone, however, are typically less than 10 mg/L.67  Consequently, the lower aquifer contamination is considered to be from historic nitrate sources, rather than on-going contamination.
Iron, fluoride, turbidity, boron, and other inorganic constituents generally do not exceed drinking water standards where applicable.  No organic radiological constituents exceeded drinking water standards in the Santa Clara Subbasin.68
Contaminated groundwater is usually caused by land uses that resulted in releases of hazardous materials or hazardous wastes into soils or sewer systems, or by naturally occurring geochemistry.  Leaking underground storage tanks, pipes, and sumps are common causes of such contaminated conditions, as are historic industrial activities that routinely includeincluded spills, disposal, or intentional discharges of hazardous materials or waste.  Portions of the Project Area contain known hazardous materials contamination.  See Section 3.12, Hazardous Materials, for further explanation of these issues.

Climate, topography, geology, and land use can all affect groundwater conditions.  Fill soils can be composed of a variety of materials of various quality.  Rainfall percolation though these materials can pick up various constituents as it is infiltrating and carry these constituents to the groundwater.  However, the Project Area soils have low permeabilities (stiff clays and dense, compacted sands); consequently, precipitation is more likely to flow overland than infiltrate to groundwater.

SUMC Sites

Site-specific hydrology and water quality characteristics related to the SUMC Sites are described below.
Ground Features.  Soils at the Main SUMC Site are primarily composed of compact to very dense, gravelly, well-graded sands.69composed of sand, clay and gravel.69  Soils at the Hoover Pavilion Site are composed of silty, well-graded sands70 underlain by a layer ofa layer of fill (silt, sand and gravel), underlain by layers of deposited sand and gravels with varying amounts of silt at 25 to 35 feet bgs and silt, clay, and clayey sand at about 25approx. 38 to 40 feet bgs.71  The SUMC Sites are in a Hydromodification Management Plan (HMP) area defined as less than 65 percent impervious surfaces and 90 percent built out.72  The70, although the estimated amount of impervious surfaces on the SUMC Sites is approximately 70 percent.7371  The existing uses consist primarily of medical buildings (containing clinical, research, and hospital uses), parking lots and garages, and roadways, with minimal landscaping (about 27 percent of the area with an additional 3 percent of green roofs) (see Section 2, Project Description, for details).

Surface Water Drainage.  The SUMC Sites are flat (slope is less than one percent at both the Main SUMC Site and the Hoover Pavilion Site) and overland flow generally drains towards the east.7472  The majority of runoff from the Main SUMC Site is collected in the Stanford University local storm drainage system and conveyed to the Sand Hill Road trunk line that discharges at one location to San Francisquito Creek.7573  This storm drain system has capacity to accommodate runoff from the 6-hour 10-year storm event (see Section 3.15, Utilities, of this EIR).  Runoff from the Hoover Pavilion Site is conveyed in a local Stanford University storm drain system that is then routed into the Stanford Shopping Center area of the City of Palo Alto San Francisquito Creek Storm Drain system, prior to discharge at one location into San Francisquito Creek.7674  [NOTE:  Map would be helpful.]  San Francisquito Creek is about 615 feet north of the Main SUMC Site and 1,500 feet north of the Hoover Pavilion Site.

Groundwater.  Groundwater in the area is typically a layered aquifer with the shallowest aquifer being an unconfined water table aquifer.  Below this layer are multiple layers that are considered semi-confined to confined aquifers.7775  The shallowest aquifer, which would most directly impact or be impacted by construction on the SUMC Sites construction, is affected by seasonal rainfall.76  The groundwater encountered at the SUMC site is over 50 feet bgs77.  The Historical groundwater level at the SUMC site is below 30 feet bgs.78  The design groundwater level79 near Pasture Drive is 43.5 feet bgs; neighboring area groundwater measurements are between 44 and 72.5 feet bgs.80  At the Hoover Pavilion Site, groundwater movement is primarily to the south8179 and the depth to groundwater is about 38-53 feet bgs.80,81,82,83,84  An aquitard is present at about 51.5 to 60.5 feet bgs.8583
Soil and Groundwater Quality.  Three underground storage tanks containing diesel and waste oil were found to have contaminated local soil and groundwater at the Hoover Pavilion Site (see Section[NOTE:  Please update with latest (12/08) information reflected in § 3.12, Hazardous Materials, for more information).  The main constituent of concern is primary degraded TPH‑D (diesel fuel).  Two tanks have since been closed in place and one removed.86  An additional waste oil tank was not found to be leaking and closed in place.  Passive free-product removal (natural attenuation) is used for remediation of soil and groundwater because vertical and lateral spread are stable, the extent of contamination is known, groundwater movement is understood, and no.]  No groundwater supply wells are within 0.5 mile of the site.8784
Shopping Center Site

Site-specific hydrology and water quality characteristics related to the Shopping Center Site are described below.

Ground Features.  The Shopping Center Site is in an HMP area defined as less than 65 percent impervious surfaces and 90 percent built out.8885  The estimated amount of impervious surfaces on the Shopping Center Site is approximately 90 percent.  The existing areaExisting uses consists primarily of parking lots and roadways, commercial/retail space, restaurants, and some landscaping and open spaces (see Section 2, Project Description, for details).  Soils at the Shopping Center Site are primarily composed of 4 to 8.5 feet of very stiff to hard silty clay.  Interbedded very stiff to hard silty clays, sandy clays, and medium dense to dense silty and clayey sands underlie the surficial clay to a depth of 35 feet.8986  Consequently, it is not likely that much rainfall on the site infiltrates through soils to the local groundwater table.

Surface Water Drainage.  The Shopping Center Site is flat (slope is less than one percent) and overland flow generally drains towards the east9087 with a change in elevation from 74 to 63 feet above mean sea level.9188  Runoff from the northern portion of the Shopping Center Site is collected in the City of Palo Alto storm drainage system that discharges at one location to San Francisquito Creek, about 235 feet from the Shopping Center Site.9289  Runoff from the southern portion of the Shopping Center Site is collected in the Stanford University local storm drain system and conveyed to the Sand Hill Road trunk line prior to discharge into San Francisquito Creek.  This storm drain system has capacity to accommodate runoff from the 6-hour 10-year storm (see Section 3.15, Utilities, of this EIR).

Groundwater.  During a 1998 geotechnical evaluation by Lowney & Associates, no groundwater was encountered to the depth of the deepest bore (35 feet bgs).9390  However, waterWater table measurements for previous studies and at a nearby site indicate that groundwater depths in the vicinity are about 40 to 43 feet bgs.9491
[NOTE:  Please add section for “Soil and Groundwater Quality” to match SUMC Projects above.]
Applicable Plans and Regulations

This section describes the federal, State, and local regulations and policies that are applicable to the Projects.

Federal Regulations
Clean Water Act.  The federal CWA was enacted with the primary purpose of restoring and maintaining the chemical, physical, and biological integrity of the nation’s waters.  The CWA directs states to establish water quality standards for all “waters of the United States” and to review and update such standards on a triennial basis.  Section 319 mandates specific actions for the control of pollution from non-point sources.  The EPA has delegated responsibility for implementation of portions of the CWA, including water quality control planning and control programs, such as the National Pollutant Discharge Elimination System (NPDES) Program, to the State Water Resources Control Board and the Regional Water Quality Control Board for water quality control planning and control programs, such as the NPDES Program.  These programs are explained in more detail in the State Regulations section.

Section 303(c)(2)(b) and Water Quality Standards.  Section 303(c)(2)(b) of the CWA requires states to adopt water quality standards for all surface waters of the United States based on the water body’s designated beneficial use.  Where multiple uses exist, water quality standards must protect the most sensitive use.  Water quality standards are typically numeric, although narrative criteria based upon biomonitoring methods may be employed where numerical standards cannot be established or where they are needed to supplement numerical standards.  Water quality standards applicable to the Projects are listed in the Water Quality Control Plan for the San Francisco Bay Basin (Basin Plan).

Section 303(d) and Total Maximum Daily Loads (TMDLs).  Section 303(d) of the CWA bridges the technology-based and water quality-based approaches for managing water quality.  Section 303(d) requires that states make a list of waters that are not attaining standards after the technology-based limits are put into place.  For waters on this list (and where the U.S. EPA administrator deems they are appropriate), states are to develop Total Maximum Daily Loads (TMDL).  TMDLs are established at the level necessary to implement the applicable water quality standards.  A TMDL must account for all sources of the pollutants that caused the water to be listed.  Federal regulations require that the TMDL, at a minimum, account for contributions from point sources (federally permitted discharges, discrete conveyances) and contributions from nonpoint sources (everything other than point sources).  Specific TMDLs applicable to the Projects are explained under Regional Regulations, below.

National Pollutant Discharge Elimination System (NPDES).  The goal of the NPDES nonpoint source regulations is to improve the quality of stormwater discharged to receiving waters to the “maximum extent practicable” through the use of best management practices (BMPs).  The NPDES permit system was established in the CWA to regulate point source discharges (a municipal or industrial discharge at a specific location or pipe) and certain types of diffuse dischargersdischarges.  As defined in the federal regulations, nonpoint sources are generally exempt from federal NPDES permit program requirements.  Nonpoint pollution sources are diffuse and originate over a wide area, rather than from a definable point.  Nonpoint, and nonpoint source pollution often enters receiving water in the form of surface runoff and is not conveyed by way of pipelines or discrete conveyances.  Urban stormwater runoff and construction site runoff, however, are diffuse- sources regulated under the NPDES permit program because they discharge to receiving waters at discrete locations.  Sections 401 and 402 of the CWA contain general requirements regarding NPDES permits.  Section and section 307 of the CWA describes the factors that the U.S. EPA must consider in setting effluent limits for priority pollutants.

For point-source discharges, each NPDES permit contains limits on allowable concentrations and mass emissions of pollutants contained in the discharge; however, the Project Area would not be considered a point source for regulatory purposes.  No features of the Projects would be considered a point source dischargerdischarge that would require an individual NPDES permit, unless dewatering is required during construction.

For diffuse-source discharges (e.g., municipal stormwater and construction runoff), the NPDES program establishes a comprehensive stormwater quality program to manage urban stormwater and minimize pollution of the environment to the maximum extent practicable.  The NPDES program consists of: (1) characterizing receiving water quality; (2) identifying harmful constituents; (3) targeting potential sources of pollutants; and (4) implementing a Comprehensive Stormwater Management Program.  The Projects are subject to the Municipal NPDES Permit for the Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP), explained below under Regional Regulations.

State Regulations

Responsibility for the protection of water quality in California rests with the State Water Resources Control Board (SWRCB) and nine Regional Water Quality Control Boards (RWQCBs).  The SWRCB establishes statewide policies and regulations for the implementation of water quality control programs mandated by federal and State water quality statutes and regulations.  The RWQCBs develop and implement Water Quality Control Plans (Basin Plans) that consider regional beneficial uses, water quality characteristics, and water quality problems.  In cases where the applicable Basin Plan does not contain a standard for a particular pollutant, other criteria are used to establish a standard.  Other criteria may be applied from SWRCB documents (e.g., the Inland Surface Waters Plan and the Pollutant Policy Document, California Toxics Rule) or from EPA water quality criteria developed under Section 304(a) of the CWA.  Numeric criteria are required by the CWA for many priority toxic pollutants.  To fill in the gap between the water quality control plans and CWA requirements, on May 18, 2000 the EPA promulgated the California Toxics Rule based on the Administrator’s determination that numeric criteria are necessary in the State of California to protect human health and the environment.  These federal criteria are numeric water quality criteria for priority toxic pollutants and other provisions for water quality standards legally applicable in the State of California for inland surface waters, enclosed bays, and estuaries for all purposes and programs under the CWA.

As explained earlier in this section, water quality standards that apply to the San Francisco Bay Area waters are listed in the Basin Plan.  The Project Area discharges into San Francisquito Creek, which flows into the South San Francisco Bay.  San Francisquito Creek and South San Francisco Bay are listed as impaired for certain pollutants and the CWA thus requires development of limits (TMDLTMDLs) to the amount of these pollutants that can be discharged to San Francisquito Creek and the South San Francisco Bay.

Porter-Cologne Water Quality Control Act.  The Porter-Cologne Water Quality Control Act establishes the SWRCB and each RWQCB as the principal State agencies for coordinating and controllingregulating water quality in California.  Specifically, the Porter-Cologne Act authorizes the SWRCB to adopt, review, and revise policies for all waters of the stateState (including both surface and groundwaters) and directs the RWQCBs to develop regional Basin Plans.  Section 13170 of the California Water Code authorizes the SWRCB to adopt water quality control plans on its own initiative.

The San Francisco Bay RWQCB has the authority to implement water quality protection standards through the issuance of permits for discharges to waters in its jurisdiction.  Water quality objectives for the San Francisco Bay and its tributaries are specified in The San Francisco Bay Basin Water Quality Control Plan (Basin Plan) prepared by the RWQCB in compliance with the federal CWA and the State Porter-Cologne Act.  The principal elements of the Basin Plan are a statement of beneficial water uses protected under the plan; water quality objectives necessary to protect the designated beneficial water uses; and strategies and time schedules for achieving the water quality objectives.  Together, narrative and numerical objectives define the level of water quality that shall be maintained in the region.  In instances where water quality is better than that prescribed by the objectives, the State Antidegradation Policy applies (State Board Resolution 68-16: Statement of Policy with Respect to Maintaining High Quality of Waters in California).  This policy is aimed at protecting relatively uncontaminatedunpolluted aquatic systems where they exist and preventing furthertheir degradation.  The State’s Antidegradation Policy is consistent with the federal Antidegradation Policy, as interpreted by the SWRCB in State Board Order No. 86-17.

The water quality objectives are achieved primarily through the establishment and enforcement of waste discharge requirements.  Because the Project Area is in the San Francisco RWQCB’s jurisdiction, all discharges to surface water or groundwater are subject to the San Francisco Basin Plan requirements.

Waste Discharge Requirements.  All dischargersdischarges of waste to waters of the State are subject to regulation under the Porter-Cologne Act.  This includes both point and nonpoint source (NPS) dischargers.  All current and proposed [NOTE:  Why introduce acronym now?] discharges.  NPS discharges to land must beare regulated under Waste Discharge Requirements (WDRs), waivers of WDRs, a basin plan prohibition, or some combination of these administrative tools.  Discharges of waste directly to State waters would be subject to an individual NPDES permit, which serves as a WDR.  The Projects arewould be subject to the conditions of the City’s Municipal NPDES Permit and theto Construction General Permit, requirements, both of which both serve as WDRs as well.  The Projects also may be subject to an individual WDRWDRs or NPDES permit if construction dewatering is requiredrequirements.

The RWQCBs have primary responsibility for issuing WDRs.  The RWQCBs may issue individual WDRs to cover individual discharges or general WDRs to cover a category of discharges.  WDRs may include effluent limitations or other requirements that are designed to implement the applicable water quality control plansBasin Plan, including designated beneficial uses, and the water quality objectives established to protect those uses and prevent the creation of nuisance conditions.  Violations of WDRs may be addressed by issuing Cleanup and Abatement Orders (CAOs) or Cease and Desist Orders (CDOs), assessing administrative civil liability, or seeking imposition of judicial civil liability or judicial injunctive relief.

NPDES General Construction Activity Stormwater Permit (Construction General Permit).  The SWRCB permits all regulated construction activities under NPDES General Permit for Storm Water Discharges Associated with Construction Activity (Order No. 98-08-DWQ [1999]).  This Order requires that, prior to beginning any construction activities, the permit applicant must obtain coverage under the General Construction Permit by preparing and submitting a Notice of Intent (NOI) and appropriate fee to the SWRCB.  Additionally, coverage would not occur until an adequate Stormwater Pollution Prevention Plan (SWPPP) has been prepared.  A separate NOI shall be submitted to the SWRCB for each construction site.

Construction activities subject to the NPDES Construction General Permit include clearing, grading, and disturbances to the ground, such as stockpiling or excavation, that result in soil disturbances of at least one acre of total land area.  Because construction of each of the Projects would cumulatively disturb more than one acre, all improvements and construction activities would be subject to these permit requirements would apply to each Project.

TheA SWPPP has two major objectives: (1) to help identify the sources of sediment and other pollutants that affect the quality of stormwater discharges; and (2) to describe and ensure the implementation of BMPs to reduce or eliminate sediment and other pollutants in stormwater as well as non-stormwater discharges.  The SWPPP must include BMPs that address source control and, if necessary, must include BMPs that address specific pollutant control.

BMPs are intended to reduce impacts to the Maximum Extent Practicable (MEP), which is a standard created by Congress to allow regulators the flexibility necessary to tailor programs to the site-specific nature of municipal stormwater discharges.  Reducing impacts to the MEP generally relies on BMPs that emphasize pollution prevention and source control, with additional structural controls as needed.

A Draft General Construction Permit was prepared by the SWRCB as of March 18, 2008 and the SWRCB had a public hearing on June 4, 2008.  If adopted, [NOTE:  Any update?  What is timetable?] prior to the beginning of construction activities, each of the Projects would be subject to the new requirements in the amended General Construction Permit.  As it currently stands, any project with coverage under the current Construction General Permit would have to obtain coverage under the updated permit within 100 days of adoption.  This Draft Construction General Permit differs from Order 99-08-DWQ in the following significant ways:

· Technology-based Numeric Action Levels:  (NALs): the Draft General Permit [NOTE: make clear here and throughout that references to “this General Permit includes” mean the Draft General Permit] proposes to include NALs for pH and turbidity.

· Technology-based Numeric Effluent Limitations (NELs): this General Permit contains NELs for pH during any construction phase where there is a high risk of pH discharge and turbidity for all discharges.  The turbidity NEL of 1000 NTU is essentially the intersection of the realm of minimum-technology that sites have to employ (to meet the traditional Best Available Technology Economically Achievable (BAT)/ Best Conventional Pollutant Control Technology (BCT) standard) and the traditional, numeric receiving water limitations for turbidity.

· Risk-based Permitting Approach:  this General Permit establishes a four-level risk calculation, with only the lowest three levels covered under this General Permit.  Those dischargers that are determined to be Risk Level 4 are not covered by this General Permit, and thereby are required to submit a Report of Waste Discharge (ROWD) to the appropriate Regional Water BoardRWQCB and seek coverage under an individual or other applicable general permit.

· Minimum Requirements Specified: this General Permit specifies more minimum BMPs and requirements that were previously only required as elements of the SWPPP or were suggested by guidance.

· Project Site Soil Characteristics Monitoring and Reporting:  this General Permit requires all dischargers to monitor and report the soil characteristics at the project location.  This primary purpose of this requirement is to provide better risk determination and eventually better program evaluation.

· Effluent Monitoring and Reporting: this General Permit requires effluent monitoring and reporting for pH and turbidity in storm water discharges.  The purpose of this monitoring is to be used to determine compliance with the NELs and evaluate whether NALs included in this General Permit are exceeded.

· Receiving Water Monitoring and Reporting: this General Permit requires some Risk Level 2 and Risk Level 3 dischargers to monitor receiving waters.

· New Development and Re-development Storm Water Performance Standards:  this General Permit specifies runoff reduction requirements for all sites not covered by a Phase I or Phase II MS4a Municipal Separate Storm Sewer System (MS4) NPDES permit, to avoid, minimize, and/or mitigate post-construction storm water runoff impacts.

· Rain Event Action Plan: this General Permit requires sites to develop and implement a Rain Event Action Plan (REAP) that must be designed to protect all exposed portions of the site within 48 hours prior to any likely precipitation event.

· Site Photographic Self Monitoring and Reporting: this General Permit requires all projects to provide photographs of their sites at least once quarterly if there are rain events causing a discharge during that quarter.  The purpose of this requirement is to help Regional Water Board staff prioritize their compliance evaluation measures (inspections, etc.).  In addition, this reporting will make compliance -related- information more available to the public.

· Annual Reporting: this General Permit requires all projects that are enrolled for more than one continuous three-month period to submit information and annually certify that their site is in compliance with these requirements.  The primary purpose of this requirement is to provide information needed for overall program evaluation and pubic information.

· Certification/Training Requirements for Key Project Personnel: this General Permit requires that key personnel (e.g., SWPPP preparers, inspectors, etc.) have specific training or certifications to ensure their level of knowledge and skills are adequate to ensure their ability to design and evaluate project specifications that will comply with General Permit requirements.

TMDLs – State Application.  States are required to assess waters for impairment every two years and develop Total Maximum Daily Loads (TMDLs) for waterbodies listed as impaired on the 303(d) list, approved by the U.S. EPA.  The current approved 303(d) list is the 2006 list, which was approved by the U.S. EPA in June 27, 2007.  The 303(d) list includes the pollutant(s) contributing to impairment, sources of impairment, and a completion date for development of TMDLs.  In California, the SWRCB has interpreted State law to require that implementation be addressed when TMDLs are incorporated into Basin Plans.

Regional Regulations

San Francisco Bay Basin (Region 2) Water Quality Control Plan (Basin Plan).  The San Francisco RWQCB implements a number of federal and State laws, the most important of which are the State Porter-Cologne Water Quality Control Act and the federal CWA.  Dischargesregulates discharges from the Project Area to surface and ground waters are subjectpursuant to the Basin Plan requirements including, which includes both narrative and numeric water quality objectives.

Designated beneficial uses and associated water quality objectives have been established for San Francisquito Creek, South San Francisco Bay, and the Santa Clara Subbasin in the 2004 Basin Plan, prepared by the RWQCB in compliance with the federal CWA and the State Porter-Cologne Water Quality Control Act.  The Basin Plan has designated existing and potential beneficial uses for San Francisquito Creek and the South San Francisco Bay.9592  Designated beneficial uses for San Francisquito Creek include cold freshwater habitat;, fish migration and spawning;, warm freshwater habitat;, and wildlife habitat.  Potential beneficial uses are water contact and noncontact water recreation.9693  TheDesignated beneficial uses for the South San Francisco Bay beneficial uses include industrial service supply; ocean, commercial, and sport fishing; estuarine habitat; fish migration; presence of rare and endangered species; wildlife habitat; water contact and nonwater contact recreation; and navigation.  Fish spawning also is identified as a potential beneficial use.  Designated beneficial uses for the Santa Clara Subbasin are listed in the Basin Plan and include municipal and domestic supply;, industrial process supply, industrial service supply,; and agriculture.9794
Because the Projects’SUMC Project’s construction would extend through 2021,2021[NOTE:  The Shopping Center Project is expected, for EIR purposes, to be complete by 2015], [NOTE:  Unclear why duration of construction matters. Please explain.] discharges from the Projects to San Francisquito Creek or the South San Francisco Bay would be subject to the existing diazinon and mercury TMDLs, and ,likely, TMDLs for all the other pollutants on the 2006 303(d) list for these water bodies.  On June 22, 2007, RWQCB staff released a proposed Basin Plan amendment and supporting staff report incorporating a TMDL for PCBs in all segments of San Francisco Bay.  This TMDL has not yet been approved by the SWRCB.  The sedimentation/siltation TMDL for San Francisquito Creek is scheduled for completion in 2008.982008 [status?].95 TMDLs for chlordane, DDT, and dieldrin in the San Francisco Bay are scheduled for completion by 2008, and TMDLs for the rest of the listed pollutants in San Francisquito Creek and the South San Francisco Bay, South are scheduled for completion by 2019.9996
Regional Diazinon TMDL.  The Basin Plan amendment incorporating a TMDL and water quality attainment strategy for diazinon and pesticide-related toxicity in the Bay Area's urban creeks has been approved by the SWRCB, the Office of Administrative Law, and the U.S. EPA.  It was adopted by the RWQCB on November 16, 2005 (Final Resolution #R2-2005-0063).  Although the U.S. EPA phased out urban diazinon applications at the end of 2004, other pesticides may now pose potential water quality and sediment quality concerns because they are used as diazinon replacements and because pesticide regulatory programs, as currently implemented, allow pesticides to be used in ways that threaten water quality.

The numeric targets interpret the applicable narrative objectives in terms of quantitatively measurable water quality parameters.  This target shall be met at all urban creek locations, including those near storm drain outfalls where urban runoff enters receiving waters.  The diazinon concentration target is as follows: diazinon concentrations in urban creeks shall not exceed 100 nanograms per liter (ng/l) as a one-hour average.  The target addresses both acute and chronic diazinon-related toxicity.

NPDES permits for urban runoff management agencies and similar entities responsible for controlling urban runoff shall require implementation of BMPs and control measures for urban pesticides.  Requirements in each NPDES permit issued or reissued and applicable for the term of the permit shall be based on an updated assessment of control measures intended to reduce pesticides in urban runoff.  Control measures implemented by urban runoff management agencies and other entities (except construction and industrial sites) shall reduce pesticides in urban runoff to the maximum extent practicable.  If these requirements prove inadequate to meet the targets and allocations, the SWRCB will require additional control measures or call for additional actions by others until the targets and allocations are attained.

Regional Mercury TMDL.  A regional mercury TMDL was prepared and approved by the RWQCB in 2004.  On July 17, 2007, the SWRCB approved this TMDL as a Basin Plan Amendment (SWRCB Resolution No. 2007-0045).  To achieve the human health and wildlife targets and to attain water quality standards, the Bay-wide suspended sediment mercury concentration target is 0.2 milligrams of mercury per kilogram of dry sediment.  The human health target is a fish tissue mercury concentration (0.2 milligrams of mercury per kilogram of fish tissue).

The year 2003 estimate of total mercury inputs to the San Francisco Bay is about 1,220 kilograms per year (kg/yr).  The Bay would attain applicable water quality standards for mercury when the overall mercury load is reduced to the TMDL (700 kg/yr) and mercury methylation control measures are implemented.  The SCVURPPP Santa Clara Valley Urban Runoff Pollution Prevention Program [NOTE:  the acronym is extremely unwieldy.]allocation is 23 kg/year and the load reduction is 21 kg/yr.  The City of Palo Alto load is 0.38 kg/yr and the City an interim and final allocation of 0.31 kg/yr.

The wasteload allocations shall be implemented through the NPDES stormwater permits issued to urban runoff management agencies.  The NPDES permits for urban runoff management agencies shall require the implementation of BMPs and control measures designed to achieve the allocations or accomplish the load reductions derived from the allocations.  In addition to controlling mercury loads, BMPs or control measures shall include actions to reduce mercury-related risks to humans and wildlife.

Municipal NPDES Permit.  The SCVURPPP (or Santa Clara Valley Urban Runoff Pollution Prevention Program (or “Program”) is an association of 13 cities and towns in the Santa Clara Valley, together with Santa Clara County and the Santa Clara Valley Water District.  Program participants, referred to as Dischargers, share a common permit, the Municipal NPDES Permit, to discharge stormwater to South San Francisco Bay.  To reduce pollution in urban runoff to the maximum extent practicable, the ProgramSCVURPPP incorporates regulatory, monitoring, and outreach measures aimed at improving the water quality of South San Francisco Bay and the streams of the Santa Clara Valley.  The RWQCB issued the ProgramSCVURPPP its first NPDES permit in 1990, and reissued the permit in 1995 and 2001.

The latest Municipal NPDES Permit includes provisions for New and Redevelopment Performance Standards (Provision C.3).  This provision requires that the permit-associated Stormwater Quality Management Plan containscontain performance standards and supporting documents to address the post-construction and construction phase impacts of new and redevelopment projects on stormwater quality.

The Dischargers (including the City of Palo Alto) are required to have the authority to implement new development control measures as part of the development plan review, approval, and permitting process and to provide developers with design and development guidelines for stormwater pollution prevention.  The City has incorporated Municipal NPDES Permit conditions into its Urban Runoff Management Plan and Municipal Code, including numeric sizing criteria for pollutant removal treatment systems and others.

New development and significant redevelopment projects that are subject to Provision C.3 are grouped into two categories based on project size (Provision C.3.c).  BothEach of the SUMC and Shopping Center Projects areis categorized as a Group 1 Project because they are each is a Significant Redevelopment project.10097  Group 1 Projects are required to implement appropriate source control and site design measures and to design and implement stormwater treatment measures, to reduce the discharge of stormwater pollutants to the maximum extent practicable.  For Significant Redevelopment projects, if there is an increase of, or replacement of, more than fifty percent of the impervious surface of a previously existing development, and the existing development was not subject to stormwater treatment measures, the entire project must be included in the treatment measure design.  Otherwise, only the affected portion must be included in treatment measure design.

Hydromodification Management Plan (HMP).  There are limitations on increases in peak stormwater runoff rate and volume through implementation of the HMP, incorporated into the NPDES permit through Order No. R2-2005-0035 Amendment Revising Order No. 01-119 (Provision C.3.f.).  [NOTE:  If HMP requirements are incorporated into the NPDES permit, why call them out separately?  Project sponsors would be subject to applicable conditions of the NPDES permit.]  The Dischargers (including the City of Palo Alto) are required to manage increases in peak runoff flow and increased runoff volume, for all Group 1 Projects, where such increased flow and/or volume is likely to cause increased erosion of creek beds and banks, silt pollutant generation, or other impacts to beneficial uses.  Such management shall be through implementation of the key provisions of the SCVURPPPSanta Clara Valley Urban Runoff Pollution Prevention Program HMP.  The HMP shall be implemented so that post-project runoff shall not exceed estimated pre-project rates and/or durations, where the increased stormwater discharge rates and/or durations would result in increased potential for erosion or other significant adverse impacts to beneficial uses, attributable to changes in the amount and timing of runoff.

The Project Area is in an HMP subwatershed defined as “less than 65 percent impervious surfaces and greater than or equal to 90 percent built-out.”10198  As explained previously, the mapping in the HMP is preliminary and is being studied further by Stanford and SVURPPPSanta Clara Valley Urban Runoff Pollution Prevention Program agencies.  Actual impervious area on the SUMC Sites is approximately 70 percent and approximately 90 percent for the Shopping Center Site.  The HMP requires compliance with stormwater runoff limitations and implementation of stormwater controls when project sites are greater than 50 acres in size.  Consequently, unless deemed exempt for other conditions, each of the Projects would have to implement stormwater controls or otherwise show that post-project runoff is the same as existing conditions for 10 percent of the two-year peak flow and duration up to the 10-year peak flow and duration.10299  The Projects may be exempt from HMP requirements based on project characteristics.103100  That is, if the Projects do not increase the amount of directly connected impervious area [NOTE:  impervious area directly connected to what?] on the sites and do not significantly change the drainage pattern from the sites, then HMP requirements would not apply because the Projects would not cause an increase in stormwater discharge rates, volumes, or durations.104101  [NOTE:  Please revise this last sentence to be clear that this is project-specific and site-specific.]
Santa Clara County.  County policies that relate to resource conservation and protection of water quality and supply are addressed in the Resource Conservation Chapter and the Health and Safety Chapter of the Santa Clara County General Plan.  Among other policies, they are intended to reduce or eliminate the impacts of development on surface water quality and watersheds (R‑RC 8 through R‑RC 18), on exposure to natural hazards such as flooding (R‑HS 5 through R‑HS 9 and R‑HS 29 through R‑HS 32) and on prevention of groundwater contamination (R‑HS 41 through R‑HS 48).
With respect to the effects of inundation, County Geologic Hazards Zones were adopted officially by the Board of Supervisors on February 28, 2002.  The purpose of the zones is to identify areas where available information suggests one or more geologic hazards may be present.  The zones were identified by combining information from a variety of sources indicating the location and extent of dike or dam failure flooding, as well as possible faults, landslides, compressible soils, and areas prone to liquefaction.
  [NOTE:  The County general plan is not applicable to these projects.]
Santa Clara Valley Water District.  The SCVWD reviews plans for land development projects near streams for proposed on-site drainage systems, wastewater disposal systems, and potable water supply, as well as for all new or upgraded facilities that may be required off site in the City of Palo Alto or County as a result of the development (see further explanation under NPDES permit, belowabove).  The SCVWD reviews projects for conformance with SCVWD flood control design criteria, stream maintenance and protection plans, and groundwater protection programs.  The SCVWD coordinates its efforts with federal, State, and other Santa Clara County and City agencies such as FEMA, Region 2,San Francisco RWQCB, and the Department of Environmental Health, to promote health and safety through the effective management of water resources.  Groundwater in the basin is managed through the Groundwater Management Plan (2001).

City of Palo Alto Comprehensive Plan.  The applicable policies are addressed in Section 2, Project Description, and Section 3.2, Land Use.
City of Palo Alto Municipal Code.  Three chapters of the Municipal Code containing directives related to the quality and quantity of off-site water discharge are in Title 16 – Building Regulations: Chapter 16.09 – Sewer Use Ordinance, Chapter 16.11 – Stormwater Pollution Prevention, and Chapter 16.28 - Excavations, Grading, and Fills. These chapters are explained in more detail below.

· Sewer Use Ordinance.  The overall goal of Chapter 16.09 is to prevent/ and control pollution and to protect/ and foster human health and the environment.  The specific purpose is to prevent the discharge of any pollutant into the sewer system, the storm drain system, or surface waters, which would obstruct or damage the collection system; interfere with, inhibit, or disrupt the Palo Alto Regional Water Quality Control Plant, its treatment processes, operations, or sludge processes, use, or disposal; pass through the treatment system and contribute to violations of the regulatory requirements placed upon the plant; or result in harm to or threaten to deteriorate human health or the environment.

· Stormwater Pollution Prevention.  Chapter 16.11 is necessary to protect the health and safety of the residents of Palo Alto and the surrounding region from water quality degradation caused by stormwater runoff.  Chapter 16.11 is implemented in a manner consistent with the requirements of Region 2 of the California Regional Water Quality Control Boardthe San Francisco RWQCB and is supplemental to the requirements of Chapter 16.09 with respect to stormwater.

· Excavations, Grading, and Fills.  The City’s erosion and sediment control ordinance is contained in Chapter 16.28, Excavations, Grading, and Fills, of the Municipal Code.  The Projects would require a Grading and Excavation Permit.  All land-disturbing or land-filling activities or soil storage must be undertaken in a manner designed to reduce surface runoff, erosion, and sedimentation to a minimum amount.  An interim erosion and sediment control plan and SWPPP are required and must contain descriptions of surface runoff and erosion control measures to be implemented.  The final erosion and sediment control plan and SWPPP must include a description of permanent control measures to improve the quality of stormwater runoff from each of the Projects’ respective sites.

Palo Alto Regional Water Quality Control Plan Enforcement Response Plan.  Stanford University has, in a written contract, agreed to comply with the Palo Alto Sewer Use Ordinance and the federal (EPA) Pretreatment Standards, even though most of the campus lies outside of the City of Palo Alto limits in an unincorporated area of Santa Clara County.  Therefore, the same procedures are used for enforcement on the Stanford Campus as are used for Palo Alto industrial facilities.

City of Palo Alto Urban Runoff Management Plan.  The City of Palo Alto Urban Runoff Management Plan (URMP), revised June 4, 2007, includes performance standards for meeting requirements of the municipal NPDES permit.  Both Projects are Group 1 projects105 andMunicipal NPDES Permit.  Each Project is subject to the URMP requirements for construction and operation performance standards.  These, which are described in more detail in the impacts analysis.

Impacts and Mitigation Measures

Significance Criteria

Based on significance thresholds determined by the City of Palo Alto, the Projects would result in a significant drainage and water quality impact if they would:
· Substantially impede or redirect flood flows through placement of structures in the 100-year flood hazard area;

· Substantially degrade or deplete groundwater resources or interfere substantially with groundwater recharge such that there would be a net deficit in aquifer volume or a lowering of the local groundwater table level;

· Substantially increase the rate, volume, or flow duration of stormwater runoff or alter the existing drainage pattern or the site or area, including altering the course of a stream or river, in a manner which would result in substantial erosion or siltation on- or off-site, including increased in-stream erosion;

· Significantly increase the rate, volume, or flow duration of stormwater  runoff in a manner which would result in new or increased flooding on- or off-site, or exceedance of the capacity of existing or planned stormwater drainage systems in local streams;

· Provide substantial additional sources of pollutants associated with urban runoff or otherwise substantially degrade surface or groundwater quality;

· Expose people or structures to a significant risk or loss, injury or death involving flooding by placing housing or other development in a 100-year flood hazard area or a levee or dam failure inundation area;

· Result in stream bank instability; or

· Violate any water quality standards or waste discharge requirements.

This EIR does not examine potential inundation by seiche, tsunami or mudflow because none of the Project sites is subject to such risk.
Environmental Analysis


HW-1.
Flood Risk and Flood Flows:

· The SUMC Project would have no impact on flood risk or flood flows.  (NI)

· The Shopping Center Project would have no impact on flood risk or flood flows.  (NI)

SUMC Project

The SUMC Sites are not in a 100-year flood hazard area and, therefore, placement of structures on the SUMC Sites would not impede or redirect flood flows.  There would be no impact.

Shopping Center Project

The Shopping Center Site is not in a 100-year flood hazard area and, therefore, placement of structures on the Shopping Center Site would not impede or redirect flood flows.  There would be no impact.

HW-2.
Groundwater Recharge and Local Water Table:
· The SUMC Project would have a less-than-significant impact on groundwater recharge and the local groundwater table level.  (LTS)

· The Shopping Center Project would have a less-than-significant impact on groundwater recharge and the local groundwater table level.  (LTS)

SUMC Project

Construction.  The SUMC Project could affect the local groundwater table levels if groundwater dewatering were implemented for construction of underground structures.  Additionally, the SUMC Project could affect groundwater recharge if more impervious surfaces arewere created such that substantial infiltration of rain and runoff iswould be prevented.

Local Groundwater Table Levels.  During construction of the SUMC Project, construction dewatering may be necessary for construction of underground parking and any deep building foundations.  This construction dewatering may temporarily affect the local, perched groundwater table.  Underground parking structures would extend about four levels below grade (approximately 41 feet bgs).  The design local groundwater table106102 is expected to be about 43 feet bgs at the SUMC Sites; however, groundwater levels fluctuate depending upon local climate conditions.  Water may pond in excavated pits and trenches during the wet season because of slow permeability soils.  However, theThe Public Works Department would not allow dewatering to the City storm drain system during the wet season (November through March) because of inadequate capacity in the City storm drain system to convey water in excess of stormwater runoff during the wet season.  [NOTE:  Please cite the authority for this statement.  The SUMC Project sponsors are not certain that this can be accomplished given that underground parking structures could collect rainwater during the wet season.]
The Public Works Department only allows drawdown well groundwater dewatering.107103  Open pit groundwater dewatering108104 is not allowed and dewatering to the City storm drain system is only permitted from April through October.  [NOTE:  Please site the relevant authority.]  The contractor must determine the depth to groundwater immediately prior to excavation by using a piezometer or by drilling an exploratory hole, if the deepest excavation will be within 4 feet of the highest anticipated groundwater level.  If groundwater is within 4 feet of the deepest excavation, a drawdown well dewatering system must be used.  The Public Works Department may require the extracted groundwater to be tested for contaminants prior to initial discharge and at intervals during dewatering.  If testing is required, the contractor must retain an independent testing firm to test the discharge water for the contaminants specified by the Public Works Department, and submit the results to the Public Works Department.  The Public Works Department reviews and approves dewatering plans as part of a Permit for Construction in the Public Street (“street work permit”).  The applicant can include a dewatering plan in the building permit plan set in order to obtain approval of the plan during the building permit review, but the contractor would still be required to obtain a street work permit prior to dewatering and excavation.  [NOTE:  Does street work permit apply to dewatering that’s nowhere near a street?]  Construction of the SUMC Project would have to comply with the Public Works Department groundwater dewatering requirements, if dewatering is necessary.  Consequently[NOTE:  See comments above.]  Moreover, the nearest water supply well is approximately 0.5 mile from the SUMC Project sites.  For these reasons, potential effects of groundwater dewatering would not be substantial and would be temporary.  Impacts would be less than significant.

Groundwater Recharge.  During construction of the SUMC Project, the balance between pervious and impervious surfaces may not be the same as existing conditionswould repeatedly change.  Consequently, there is a potential for a temporary increase in impervious surfaces and therefore, temporary reduction in groundwater recharge.  During much of the construction period, there would be more pervious surfaces than under existing conditions, and at SUMC Project completion impervious surfaces would not increase.  However, during a limited time when the new SHC hospital building and FIM1 is complete, and the 1959 Hospital Building complex has not yet been demolished there could be a brief period when impervious surfaces on the Main SUMC Site would be greater than under existing conditions.  However, most of the groundwater recharge in the SUMC Sites vicinity is from flow in San Francisquito Creek or areas to the west of the SUMC Sites.  These areas would not be altered during construction of the SUMC Project and would continue to replenish potential temporary groundwater loses.  Additionally, thelosses.  The SUMC Sites are not in a significant groundwater recharge area.109105  A thick, laterally-extensive layer of bay deposits, consisting of undifferentiated clay interbedded with some lenses of coarse-grained alluvium, act as a confining layer separating the shallow (water table) aquifer from the deep aquifer in the SUMC Sites and vicinity.110106  This confining layer extends under the SUMC Sites.111107  Therefore, the potential temporary changechanges in the amount of impervious surfaces would not be expected to be substantial or have a substantial effect on groundwater recharge.  Impacts on groundwater recharge during construction would be less than significant.

Operation.  TheNo new groundwater wells would be created as part of the SUMC Project and no groundwater use during SUMC Project operation is anticipated.  Water supplies are provided by the City of Palo Alto and consist of surface water resources (see Section 3.15, Utilities, for more details).  However, the SUMC Project could affect local groundwater table levels if permanent groundwater dewatering is implemented for underground structures.  Additionally, the SUMC Project could affect groundwater recharge if more impervious surfaces are created such that substantial infiltration of rain and runoff is prevented.   No new groundwater wells would be created as part of the SUMC Project and no groundwater use during SUMC Project operation is anticipated.  Water supplies are provided by the City of Palo Alto and consist of surface water resources (see Section 3.14, Utilities, for more details).
Local Groundwater Table Levels.  Underground parking structures would extend to four levels below grade (about 41 feet bgs).  As noted in the Existing Conditions section, the design groundwater level near PasturePasteur Drive (Main SUMC Site) for a previous project was 43.5 feet bgs.  At the Hoover Pavilion Site, groundwater levels are estimated to be between 38 to 53 feet bgs.  As mentioned in Section 3.10, Geology, Soils, and Seismicity, foundation drains are not recommended for deep structures.  Additionally, the Public Works Department would not allow a perforated pipe drainage system to be installed behind the below-grade parking structure walls or under the slabs.  Instead, implementation of underground parking structures and other deep foundations would require flood proofing where they may extend below the groundwater table or design groundwater depth.  Therefore, groundwater dewatering during the operation phase would not occur and operation of the SUMC Project would have no direct impact on the local groundwater table.

Groundwater Recharge.  As explained above, the SUMC Sites are not in a significant groundwater recharge area and a confining layer separates the surface water table groundwater from the deep groundwater aquifer in the vicinity.  Furthermore, the existing SUMC Sites consist of about 27 percent pervious land and green roof surfaces available for groundwater recharge and buildout would result in about 26 percent pervious land and green roof surfaces available for recharge, or about one percent less pervious land surfaces with implementation of the SUMC Project.  Therefore, the SUMC Project overall would not substantially increase the amount of impervious land surfaces that could impede groundwater recharge after construction.  It follows then thatFor both of these reasons, there would be a less-than-significant impact from operation of the SUMC Project on groundwater recharge.

Shopping Center Project

Construction.  The Shopping Center Project could affect the local groundwater table levels if groundwater dewatering is implemented for construction of underground structures.  Additionally, the Shopping Center Project could affect groundwater recharge if more impervious surfaces are created such that substantial infiltration of rain and runoff is prevented.subsurface portions (i.e., the foundation) of the new hotel and parking garage.    [NOTE:  This is not an appropriate assumption, since the Project will decrease the existing amount of impervious surface on the Shopping Center Site.]
Local Groundwater Table Levels.  The design local groundwater table is expected to be about 43 feet bgs at the Shopping Center Site; however, groundwater levels fluctuate depending upon local climate conditions.  Water may pond in excavated pits and trenches during the wet season because of slow permeability soils.  However, the Public Works Department would not allow dewatering during the wet season (November through March) because of inadequate capacity in the City storm drain system to convey water in excess of stormwater runoff during the wet season.  Construction of the Shopping Center Project would have to comply with the Public Works Department groundwater dewatering requirements, as described above for the SUMC Project, if dewatering is necessary.

If development occurs according to the site plan shown in Figure 2-19, Project Description,Since no deep, underground structures would be developed andare proposed as part of the Project construction groundwater dewatering probably would not be needed.  If construction dewatering were needed, only the upper level groundwater, which is essentially a perched water table above a confining layer, would be dewatered and itthe dewatering would only temporarily lower the local groundwater table.  Therefore, potential effects associated with temporary groundwater dewatering during construction would be less than significant.

Groundwater Recharge.  The Shopping Center Site is not in a significant groundwater recharge area112108 and primarily consists of impervious surfaces that limit groundwater recharge.  Furthermore, the thick, laterally extensive layer of bay deposits, consisting of undifferentiated clay interbedded with some lenses of coarse-grained alluvium, acts as a confining layer separating the shallow (water table) aquifer from the deep aquifer beneath the Shopping Center Site and vicinity.113109  Consequently, most of the groundwater recharge in the Shopping Center Site vicinity is from flow in San Francisquito Creek or from areas to the west of the SUMC Sites.  These areas would not be altered during construction of the Shopping Center Project and would continue to replenish potential temporary groundwater loseslosses if construction dewatering is required.  The illustrative site plan shown in Figure 2-19, Project Description, would have minimal landscaping/open space resulting in approximately 89 percent overallreduce the overall amount of impervious surfaces on the Shopping Center Site.114 during the construction and operation of the Project, which is approximately the same as existing conditions..110  The potential change in the amount of impervious surfaces during construction of the Shopping Center Project would not be substantial and any effects would be temporary.  Therefore, impacts on groundwater recharge during construction would be less than significant.

Operation.  TheNo new groundwater wells would be constructed as part of the Shopping Center Project and no local groundwater use during Shopping Center Project operation is anticipated.  As stated previously, water supplies are provided by the City of Palo Alto and consist of surface water resources.  However, the Shopping Center Project could affect the local groundwater table levels if permanent groundwater dewatering were implemented for underground structures.  However, no underground structures are proposed.  Additionally, the Shopping Center Project could affect groundwater recharge if more impervious surfaces arewere created such that substantial infiltration of rain and runoff is prevented.  No new groundwater wells would be constructed as part of the Shopping Center Project and no local groundwater use during Shopping Center Project operation is anticipated.  As stated previously, water supplies are provided by the City of Palo Alto and consist of surface water resources.would be prevented.  However, development of the Shopping Center Project would reduce the overall amount of impervious surface area on the Shopping Center Site.  
Local Groundwater Table Levels.  The illustrative site plan depicted in Figure 2-19, Project Description, is what would most likely be built under the Shopping Center Project.  This proposed site plan would be constructed in an area along El Camino Real and Quarry Road and would not include underground structures.  If development occurs according to the site plan, then no permanent groundwater dewatering would be expected since no deep structures are proposed.  However, development could occur elsewhere on the Shopping Center Site.  As mentioned in Section 3.10, Geology, Soils, and Seismicity, foundation drains are not recommended for deep structures at the adjacent Hoover Pavilion Site, and, therefore, are not expected to be recommended for deep structures at the Shopping Center Site.  Additionally, the Public Works Department would not allow a perforated pipe drainage system to be installed behind the below-grade structure walls or under the slabs.  Instead, implementation of underground structures would require flood proofing where necessary.  Therefore, groundwater dewatering during the operation phase would not occur and operation of the Shopping Center Project would have no impact on the local groundwater table.

Groundwater Recharge.  The Shopping Center Site is not in a significant groundwater recharge area and a confining layer separates the surface water table groundwater from the deep groundwater aquifer in the vicinity.  Furthermore, the development area for the site plan proposed in Figure 2-19, Project Description, is currently almost entirely impervious surfaces and would continue to remain so.  The Shopping Center Site hasconsists of about 90 percent impervious surfaces and implementation.  Implementation of the illustrative site plan shown in Figure 2-19 would reduce the amount of impervious surfaces to about 89 percent.  Therefore, there would be no impact on groundwater recharge if development occurs according to the proposed site plan.Figure 2-19.  If development occurs on other portions of the Shopping Center Site, there may be a difference in the amount of impervious area because some areas currently have landscaping or other more pervious surfaces.  However, because of the existing minimal surface recharge potential (minimal amount of pervious surfacessurface, slow permeability soils, and confined underlying groundwater aquifer), a slight increase in impervious surfaces would not substantially reduce groundwater recharge potential.  Therefore, regardless of where development occurs on the Shopping Center Site, the Project would have a less-than-significant impact on groundwater recharge.

HW-3.
Groundwater Quality:
· The SUMC Project couldwould have a less-than-significant impact on groundwater quality during construction.  (SLTS)

· The Shopping Center Project would have a less-than-significant impact on groundwater quality during construction.  (LTS)

SUMC Project

During construction, impervious surfaces (e.g., parking lots and buildings) would be removed and pervious surfaces exposed to rainfall and runoff waters.  Without controls, infiltrating rainfall could pick up existing pollutants in the underlying soils or pollutants associated with construction activities (e.g., spills and leaks) and carry these materials to the local groundwater table.  AsHowever, as mentioned in the Existing Conditions subsection, soils at the SUMC Sites are not highly permeable and there is a confining layer between the upper (perched) water table and the lower groundwater aquifer underlying the SUMC Sites.

PriorFurthermore, prior to the beginning of construction activities, a stormwater pollution prevention plan (SWPPP) is required per Municipal Code Section 19.09.117 and the Construction General Permit.  The SWPPP includes requirements for: describingimplementing spill controls and waste management; storing materials and equipment to ensure that spills or leaks do not enter the storm drain system or surface waters; implementation ofimplementating approved local plans; prohibiting certain construction practices that might cause or contribute to polluted runoff; implementing equipment maintenance schedules and procedures to minimize pollutants from leaks and equipment wear; and implementing other non-stormwater management controls.  Dischargers are  required to inspect their construction sites before and after storms to identify stormwater discharge associated with construction activity and to identify and implement controls where necessary.  These BMPs and other practices are designed to minimize stormwater contact with and transport of potential pollutants to water resources, including groundwater.  Additionally, Section 16.09.117 requires a spill response plan for hazardous waste and materials and uncontained construction materials during construction activities; a stormwater pollution prevention planSWPPP; and prior approval for any discharge of pumped water.  Prevention and clean upcleanup of spills during construction would protect groundwater quality by limiting the potential for  infiltrating rainfall and stormwater runoff from picking up spilled pollutants and carrying them to groundwater through the exposed soils.  Implementation of these regulatory requirements would reduce construction pollutants impacts on groundwater quality to less-than-significant levels.

[NOTE:  Is URMP relevant also?  And Muni Code § 16.11.030?]
However, exposure of potentially polluted soils and underlying fill materialin the limited areas on the SUMC Sites where soil contamination has occurred (at 703 Welch Road and at the Hoover Pavilion site), if contaminated soils remained on the SUMC Project Sites during construction, exposure of those soils and to rainfall runoff or runon and subsequent infiltration, during construction, could contribute to migration of these pollutants to groundwater.  Excavation for underground parking structures would extend more than 41 feet bgs to near or below the local groundwater table.  Removal of impervious and compacted surfaces during construction could expose contaminated soils (if present) to rainfall and runoff waters that might pick up known or unknown contamination and move it further into the soil or groundwater.    However, as discussed in Section 3.12, Hazardous Materials, the SUMC Project sponsors intend to remove all contaminated soil from the 703 Welch Road site and the Hoover Pavilion Site prior to SUMC Project construction.  [NOTE:  Add 701 Welch per § 3.12, if relevant.]
Construction activities could alter the pollutant plume hydrology and contribute to plume movement at the Hoover Pavilion Site.  The Hoover Pavilion Site has known soil and groundwater contamination from diesel fuel.  The contaminated soils and groundwater are undergoing passive remediation (natural attenuation) because the area of contamination is fairly stable and the local groundwater hydrology is well defined.  Sampling and monitoring show that pollutants are not transported through the underlying confining layer to the groundwater aquifer below.115  Additionally, as with the Main SUMC Site, the aquifer underlying the Hoover Pavilion Site is a confined aquifer that separates the upper, perched water table from the local groundwater supplies.  Excavation during construction and groundwater dewatering, if necessary, could alter the pollutant plume hydrology.  Excavation could increase the amount of pervious surfaces and allow for greater infiltration of rainfall and stormwater runoff to the local water table.  This could alter pollutant plume groundwater hydrology gradients such that the pollutant plume moves to off-site areas.  Stanford Health Services monitors this contaminant plume to ensure that there is no substantial migration of pollutants to off-site areas.  Dewatering could alter the pollutant plume hydrology, but would not be expected to cause or contribute to the pollutant plume migration to off-site areas because the alteration in groundwater gradient would be toward the extracting wells. However, alteration of pollutant plume hydrology could result in a significant impact.  
The Hoover Pavilion Site also has a history of groundwater contamination from diesel fuel, but recent testing shows the contamination is below regulatory thresholds and Stanford University has requested a closure agreement from County DEH.  (See Section 3.12, Hazardous Materials.)  Under the proposed agreement, there would be no requirement to prevent rainfall from infiltrating on the site.  Accordingly, impacts to groundwater quality from rainfall runoff or runon would be less than significant. 
The presence of polluted soil or groundwater underlying the majority of the Main SUMC Site is not expected, but the potential for contaminated areas from historic uses still exists.  The Phase 1 reports summarized in Section 3.12, Hazardous Materials, indicates no evidence of hazardous materials accidents or spills at the Main SUMC Site locations evaluated.  However, these Phase 1 reports are limited in scope and do not address the entire Main SUMC Site; therefore, the potential for exposure and transport of historic soil pollutants by infiltrating rainfall or runoff is still a concern for the Main SUMC Site and impacts on groundwater quality could be significant.[NOTE:  There is no indication this is the case.  In any event, multiple additional borings have now been done and they demonstrate the rest of the site is not contaminated.  There is no basis for treating it as if it might be.  We will provide the latest reports under separate cover.].
Mitigation Measure.  Mitigation Measure A.HW-3.1 below, to be implemented by the SUMC Project sponsor, would reduce the SUMC Project’s impact on groundwater quality to a less-than-significant level.  (LTS)
A.HW -3.1
Prevent Construction Site Run-on and Direct Infiltration.  During construction, disturbed areas shall be hydrologically separated from stormwater run-on; diversion devices (e.g., berms and drainage channels) shall be implemented along the perimeter of disturbed areas and maintained until surfaces are covered or permanently stabilized.  During the wet season, all non-active disturbed areas shall be covered by plastic sheeting or other impervious material to prevent stormwater infiltration.  Furthermore, active disturbed areas shall be covered with plastic sheeting or other impervious material when construction activity has ceased for the day.  Discharge of water to disturbed areas shall not be allowed until filled and stabilized.
Any water ponded on the covered surfaces shall be disposed of in accordance with the City of Palo Alto Municipal Code Chapter 16.09 - Sewer Use Ordinance, and/or individual Waste Discharge Requirements (WDR), waiver of a WDR, and/or Construction General Permit, as required by the RWQCB for the SUMC Project.
 [NOTE:  In addition to our comments on this impact, we also point out that it would be impossible to cover the entire construction area with plastic over night, and if this did occur, it would greatly increase runoff during mild storm events.  This is not a feasible measure at a site of this size and it is not warranted given the very detailed information about known soil conditions on these sites.]Shopping Center Project

As explained in Section 3.12, Hazardous Materials, while there has been historical contamination on and(e.g., from asbestos, leaks from former gas station uses, minor materials storage, etc.) occurred on or next to the Shopping Center Site, the contamination.  Each of these cases has been cleaned, remediated, and those cases have been closed, per and has received regulatory site closure from the Santa Clara Valley Water District. , the oversight agency for such clean-up efforts.  [NOTE:  Cite the Sand Hill Road Projects EIR, which included the Stanford Shopping Center expansion area?]  No other known contamination exists on site.  As such, the Project’s potential for disturbance of contaminated solidsmaterials that could lead to groundwater contamination is less than significant.  [NOTE:  There is no basis for treating the SUMC Sites different from this.]
HW-4.
Stormwater Runoff and Erosion:

· The SUMC Project couldwould have a less-than-significant impact on stormwater runoff and erosion.  (SLTS)

· The Shopping Center Project couldwould have a less-than- significant impact on stormwater runoff and erosion.  (SLTS)

SUMC Project

Construction.  The SUMC Project would include construction activities such as excavation and trenching for foundations, underground garages, and utilities; soil compaction and site grading; and demolition of structures and surface parking, all of which would temporarily disturb soils and alter the SUMC Sites’ drainage patterns.  Disturbed soils are susceptible to high rates of erosion from wind and rain, resulting in potential sediment transport from the construction site.

On-Site Erosion.  Exposure of previously covered soils during building and parking lot demolition, road work and realignment, and utility excavation could lead to increased on-site erosion and off-site sediment transport.  Much of the exposed surfacessurface during construction of the SUMC Project would be below-grade, and therefore, would not be susceptible to off-site sediment transport.  Additionally, the RWQCB, City of Palo Alto Municipal Code (Chapter 16.28), Construction General Permit, and City of Palo Alto URMP require erosion and sediment controls for construction projects with more than one acre of land disturbance.  These requirements include preparation of a SWPPP, with both construction and permanent erosion and sediment controls; preparation of an erosion and sediment control plan, describing both construction and permanent erosion and sediment controls; [NOTE:  Second phrase duplicates first.  Are two duplicative plans in fact required?  Could just delete this sentence, which is an unneeded summary of what follows.] and construction site inspection by the City.The SWPPP includes a description of the construction erosion and sediment controls and control of post-construction sediment and erosion control measures and maintenance responsibilities to be implemented.  Typical SWPPP construction BMPs include, but are not necessarily limited to: scheduling or limiting activities to certain times of year in order to minimize the potential for disturbed surfaces to be exposed to rainfall erosion during the wet season or wind erosion during the dry season; prohibiting certain construction practices that might contribute to off-site sediment transport; implementing a monitoring program to ensure that sediments do not leave the construction site; implementing other management practices to prevent or reduce pollution, such as using temporary mulching, seeding, or other suitable stabilization measures to protect uncovered soils; installing traps, filters, or other devices at drop inlets to prevent contaminants, including sediment, from entering storm drains; and using barriers, such as straw bales or plastic, to minimize the amount of uncontrolled runoff that could enter drains or surface water.  Dischargers are required to inspect their construction sites before and after storms to identify stormwater discharge associated with construction activity and to identify and implement controls where necessary.

The City’s erosion and sediment control ordinance is contained in Municipal Code Chapter 16.28.  All land-disturbing or land-filling activities or soil storage must be undertaken in a manner designed to minimize surface runoff, erosion, and sedimentation.  An interim erosion and sediment control plan and SWPPP are required and must contain descriptions of surface runoff and erosion control measures to be implemented.

Additionally, the City of Palo Alto URMP includes performance standards for meeting requirements of the municipalMunicipal NPDES permitPermit.  These include:

· For development of projects with significant erosion potential and planned construction activity during the wet season, the City of Palo Alto ensures, through a construction inspection program, that erosion and/or sediment control measures are implemented in accordance with local ordinances and project conditions of approval and maintained as needed during construction.

· The City of Palo Alto inspects construction sites for adequacy of stormwater quality control measures at least once per month for active sites, or more frequently based on the size of the project, site conditions, precipitation, and the project’s potential impact on stormwater quality.  All construction sites greater than one acre are inspected at least once before, during, and after construction.

· Prior to the beginning of the wet season each year, the City of Palo Alto inspects all sites requiring erosion and/or sediment control plans to ensure that measures have been taken to minimize erosion and discharges of sediment from disturbed areas.

· The City shall require developers of projects that disturb more than one acre of land area to demonstrate coverage under the Construction General Permit (C.3.a.iii.).

· The City shall require developers of projects with potential for significant erosion and planned construction activities during the wet season (October 1 through April 15) to prepare and implement an effective erosion and/or sediment control plan by the start of the wet season (C.3.a.iv.).

· Enforcement, training, and outreach provisions.

Standard operating procedures in the URMP include Architectural Review for stormwater controls, and Building Permit review during which Public Works staff impose conditions of approval related to grading and drainage issues (including construction stage and permanent stormwater controls), and a standard maintenance agreement to be signed by the owners of Group 1 projects116111 to ensure long-term operations and maintenance of permanent stormwater controls.

The SUMC Project would have to comply with these existing regulations, and implementation of these requirements would prevent substantial on-site erosion by requiring erosion and sediment controls.  Construction site inspection by the City, as required by the UWMP, would ensure that appropriate erosion and sediment control BMPs are implemented and functioning.  Additionally, as mentioned in Impact HW-3, above, Mitigation Measure A.HW-3.1 would be implemented to protect these exposed pervious surfaces from stormwater infiltration and runoff.  Mitigation Measure A.HW-3.1 effectively prevents stormwater contact with disturbed areas.  Therefore, potential changes in drainage patterns and stormwater runoff at the SUMC SiteSites during construction would have a less-than-significant impact related to on-site erosion.

Off-Site Erosion.  Off-site erosion and sedimentation could occur if stormwater runoff was conveyed over off-site unstabilized soil surfaces or to a susceptible creek or channel where higher erosive forces associated with increased flow rates could contribute to off-site erosion, including stream bed and bank erosion.  All stormwater from the SUMC Site is conveyed through a local Stanford-owned or City-owned storm drainage systemsystems and discharged into San Francisquito Creek; stormwater runoff would not be expected to flow over unstabilized, off-site soil surfaces.  Therefore, there would be no impact related to increased stormwater runoff over off-site unstabilized soil surfaces.

[NOTE:  The impact analysis is based on an assumption that impervious surfaces would be increased during the entire 12-year construction duration.  This is not at all the case.  Initially, structures would be demolished, which would increase pervious not impervious surfaces.  For a brief point, anticipated at about 2015, there would be more impervious surfaces than there are today because both the new SHC hospital building and FIM1 could be constructed, while the 1959 Hospital Building complex would not yet be demolished.   However, after that, the demolition would occur, which would again increase pervious surfaces.  Accordingly, there is no basis for concluding the risk of this rather speculative impact is any greater than it would be on other construction projects, including the Shopping Center project.  In addition, as explained in detail in the previous paragraphs, construction period BMPs include measures to control both sediment transport offsite and the flow of stormwater runoff.  Accordingly, these measures would reduce the likelihood of an impact related to offsite stormwater flows.]  However, if stormwater runoff increases at the SUMC Sites during construction, compared to existing conditions, it could contribute to bed and bank erosion in San Francisquito Creek.  The SUMC Sites are in an HMP subwatershed, which is characterized as less than 65 percent impervious surfaces and more than or equal to 90 percent built out, and the SUMC Project is more than 50 acres in size.  The HMP requires stormwater controls in this type of subwatershed unless a project is considered exempt because:

· It would not increase the amount of directly connected impervious areas; or 

· It is shown that post-project runoff rate and duration are the same as existing conditions for 10 percent of the two-year peak flow and duration up to the 10-year peak flow and duration.

The HMP was developed as a requirement [Note:  Is it applicable here?  Discussions below indicate not applicable during construction so this is very confusing.  It also bears noting that Stanford has requested a reclassification of the HMP zone because it does not accurately reflect existing conditions.] of the Municipal NPDES Permit in order to protect area streams and creeks from degradation of aquatic and riparian habitat, and stream channel form and function, arising from alterations in the flow regime.  During smaller storm events (e.g., 10-year and less), changes in the amount of impervious surface area in a watershed can have great effects on the peak rate, total volume, and duration of runoff.  These factors all affect the channel morphology (configuration and function) of susceptible streams (e.g., unlined channels) and the resulting aquatic and riparian habitat and flow conveyance properties.  In urbanized areas, there is less of a relationship between the change in amount of impervious surfaces and runoff for large storm events (e.g., the 100-year storm event) because during large storm events, pervious surfaces are quickly saturated, at which point they act like impervious surfaces regarding stormwater runoff.

DuringFor a small portion of the 12-year construction period (tentatively from 2009 through 2021), the amount of impervious surface coverage may not be the same as under the full buildout condition or existing conditions, depending upon the timing of new structure development, old structure demolition, and restoration of pervious areas.  Temporary increases in the amount of impervious surfaces on the SUMC Sites during construction could increase the flow rate, volume, or duration of runoff from the SUMC Sites and hence, bed and bank erosion or sedimentation of San Francisquito Creek.  For short duration construction projects, this would be a less-than-significant impact because effects would be temporary.  However, because the SUMC Project development would occur over approximately 12 years, the construction-period runoff would be longer term.  [NOTE:  The period of increased impervious surfaces would not be the whole 12 year period, and HMP control requirements woulddo not necessarily apply.apply during construction regardless of the length of the construction period.]  Therefore, construction of the SUMC Project could have a significant impact on off-site erosion in San Francisquito Creek.Implementation of Mitigation Measure A.HW-4.1 below would ensure that runoff during construction does not contribute to off-site erosion and hydromodification of San Francisquito Creek and would reduce impacts to a less-than-significant level.  [NOTE:  Please consider construction period BMPs, which would prevent this impact.]
Operation.  Similar to construction, the SUMC Project could cause or contribute to stormwater runoff and erosion if disturbed surfaces are not stabilized and if changes in drainage patterns result in more runoff that could affect San Francisquito Creek stream bed and bank erosion.   Additionally, increased traffic associated with the SUMC Project may contribute to increased road erosion.
Roadway Erosion.  Roadway erosion from increased traffic cannot be either quantitatively or qualitatively addressed because of a number of factors.  Roadway erosion is influenced by cumulative effects of the whole transportation system, the nature of the roadbed, the nature of the vehicles and tires of the additional traffic, roadbed maintenance, off-site roadway street sweeping practices, climate conditions and timing of climate events, as well as other factors.  Furthermore, there is no substantial evidence that potential increases in traffic could affect water quality through roadway erosion and any increased traffic along Caltrans-managed systems would be treated through Caltrans stormwater quality BMPs in accordance with the Caltrans NPDES Permit.  Furthermore, because the SUMC Project would replace more than 50 percent of the existing SUMC Sites’ impervious surfaces, water quality BMPs would be required for the entire SUMC Sites, not just the redeveloped areas, including local driveways and private roads.  Consequently, the potential impact of increased traffic on roadway erosion impacts from operation of the SUMC Project are speculative and are not further addressed in this EIR.
 [Note:  This is pollution, not erosion.]  [Note:  This language was deleted from other portions of chapter when we questioned its accuracy in earlier ADEIR.  See p. 3.11-45 of earlier version.  This analysis is tenuous at best, and does not belong here.]    
On-Site Erosion.  The SUMC Project would be required to meet: the City of Palo Alto Municipal Code Chapter 16.11 (Stormwater Pollution) and Chapter 16.28 (Erosion and Sediment Control); the Construction General Permit (SWPPP); and the RWQCB’s revised provision C.3 for storm water regulations that apply to land development projects that create or replace 10,000 square feet of impervious surface.  These regulations would require that the SUMC Project incorporate a set of permanent site design measures, source controls, and treatment controls that serve to protect storm water quality, including permanent erosion and sediment transport controls.  The applicant would be required to calculate, develop, and incorporate permanent stormwater pollution prevention measures (preferably landscape-based treatment controls such as bioswales, filter strips, and permeable pavers rather than mechanical measures that require long-term maintenance) to treat a specified percentage of site runoff.  The applicant must designate a party to maintain the control measures for the life of the improvements and must enter into a maintenance agreement with the City.  The maintenance agreement must be in the form of a covenant running with the land.  The agreement must  provide access to the extent allowable by law for representatives or agents of the City for the purposes of verification of proper operation and maintenance of specific C.3 measures.  Additionally, in accordance with the City’s erosion and sediment control ordinance (Municipal Code Chapter 16.28), the final erosion and sediment control plan and SWPPP must include a description of permanent control measures to improve the quality of stormwater runoff from the sites.  These existing regulatory requirements would serve to minimize the potential for erosion and sediment transport from the SUMC Project by stabilizing disturbed surfaces and by implementing stormwater quality BMPs to prevent sediment transport.  Therefore, the SUMC Project impacts on on-site erosion would be less than significant.

Off-Site Erosion.  Off-site erosion and sedimentation could occur if stormwater runoff was conveyed over off-site unstabilized soil surfaces or to a susceptible creek or channel where higher erosive forces associated with increased flow rates could contribute to off-site erosion, including stream bed and bank erosion.  Surface runoff from the SUMC Site during operation of the SUMC Project would continue to be collected in a local stormwater drain system and the City of Palo Alto stormwater drain system that discharges to San Francisquito Creek. As such, the on-site stormwater drain system would not be substantially altered with implementation of the SUMC Project and the off-site stormwater drain system would not be altered.  Therefore, there would be no impact related to increased stormwater runoff over off-site unstabilized soil surfaces.

The SUMC Site surface is currently about 27 percent pervious land surfaces with about 3 percent of green roofs.  Implementation of the SUMC Project would replace existing buildings and surface parking lots with new buildings, underground parking, and a new parking structure, and ultimately create about 26 percent pervious land surfaces and about 13 percent of green roofs.  Green roofs can detain 60 to 100 percent of precipitation, depending upon the substrate and size of storm event.117112  The increased amounttotal of pervious land surface plus green roof area (a 9 percent increase) would reduce the amount of stormwater runoff from the SUMC Project compared to existing conditions.  Consequently, there would be no net increase in directly connected impervious surfaces.  The SUMC Project would be exempt from the HMP stormwater controls requirements because a no-net-increase-in-directly-connected-impervious-area condition is considered to be sufficient to determine that there would be no increase in runoff rates, volume, or flow duration (maintenance of the pre-existing hydrograph) for the small (less than two-year) to medium (10-year) storm events.  Because the pre-development hydrograph would be maintained, post-construction conditions under the SUMC Project would not substantially increase off-site bed or bank erosion or sedimentation in San Francisquito Creek.

The Public Works Department requires that the applicant’s engineer provide storm drain flow and detention calculations, including pre-project and post-project conditions.  The calculations must be signed and stamped by a registered civil engineer.  The applicant may be required by the Public Works Department to provide additional stormwater detention on-site to lessen the SUMC Project’s impact on City storm drains.  Additionally, a Grading and Excavation Permit would be required for the SUMC Project.  The SUMC Project plans must include a final grading and drainage plansplan and be prepared by a licensed professional.  This plan must show the existing and proposed spot elevations or contours of the site and demonstrate the proper conveyance of storm water to the nearest adequate municipal storm drainage system.  Existing drainage patterns, including accommodation of runoff from adjacent properties, must be maintained.  Downspouts and site drainage features must be shown on this plan.  Furthermore, the Public Works Department encourages the developer to keep stormwater on site, as much as feasible, by directing runoff to landscaped and other pervious areas on the site.  As such, it can be ensured that post-development runoff does not exceed existing conditions and there would be no impact on off-site bed or bank erosion in San Francisquito Creek.

Mitigation Measure.  Implementation of Mitigation Measure A.HW-3.1, above, and Mitigation Measure A.HW-4.1 below, to be implemented by the SUMC Project sponsor, would reduce the SUMC Project’s construction impacts related to increased stormwater runoff and erosion to a less-than-significant level.  (LTS) [NOTE:  As indicated in prior comments, we do not agree with the impact conclusion reached here.  In any event, the suggested mitigation is infeasible.  There is no place on the site to detain water during the construction period.  During that time, the site will be used for construction activity and to maintain operation of both hospitals and the School of Medicine.]
A.HW-4.1
Implement Interim Stormwater Controls.  During construction of the SUMC Project, the SUMC Project sponsor shall implement stormwater controls to ensure that HMP requirements are met during construction or otherwise show that interim runoff rates and duration are the same as existing conditions for 10 percent of the two-year peak flow and duration up to the 10-year peak flow and durationreduce the flow of runoff during storm events.  Such controls may include waddles and other standard construction-period BMPs.

Shopping Center Project

Construction.  During construction of the Shopping Center Project, drainage patterns and surface conditions would be altered by removal of the existing impervious surfaces and construction of trenches and pits for utilities, foundations, and underground parking.  Exposure of previously covered soils during building and parking lot demolition, road work and realignment, and utility excavation could lead to increased on-site erosion and off-site sediment transport.
On-Site Erosion.  As explained previously, the City of Palo Alto Municipal Code (Chapter 16.28), Construction General Permit, and City of Palo Alto Urban Runoff Management Plan require erosion and sediment controls for construction projects with more than one acre of land disturbance.  The Shopping Center Project would have to comply with the existingall applicable regulations described above for the SUMC Project, andand requirements, the implementation of these requirementswhich would prevent substantial on-site erosion and off-site sediment transport during construction.  TheseSuch requirements include: preparation of a SWPPP, with both construction and permanent erosion and sediment controls; preparation of an erosion and sediment control plan; and construction site inspection by the City.  Additionally, as mentioned in Impact HW-3, above, Mitigation Measure B.HW-3.1 would be implemented to protect pervious surfaces from stormwater infiltration and runoff.  Furthermore, much of the exposed surfaces would be below-grade and therefore not susceptible to off-site sediment transport.  Therefore, potential changes in drainage patterns and stormwater runoff at the Shopping Center Site would have less than significant impacts related to on-site erosion.

Off-Site Erosion.  Off-site erosion and sedimentation could occur if increased stormwater runoff waswere conveyed over off-site unstabilized soil surfaces or to a susceptible creek or channel where the higher erosive forces associated with increased flow rates could contribute to off-site erosion, including stream bed and bank erosion.  Development of the Shopping Center Project would not alter the course of a stream or river and surface runoff from the Shopping Center Site would continue to be collected in a local Stanford University and City of Palo Alto drainage system that discharges to San Francisquito Creek.  Consequently, flow over off-site unstabilized soil surfaces would not occur.
The Shopping Center Site isconsists primarily of impervious surfaces and is flat.  If development occurs according to the illustrative site plan shown in Figure 2-19 (Project Description), construction activities would not be expected to greatly alter the Shopping Center Site topography, or site drainage to the storm drain system, or increaseand would decrease the amount of impervious surfaces relative to existing conditions.  Therefore, construction activities associated with the illustrative site plan proposed in Figure 2-19 would not increase stormwater runoff rate, volume, or duration.

However, the construction of new buildings and parking structures could occur at any location on the Shopping Center Site.  Some areas of the Shopping Center Site have more open space areas that may include more landscaping or pavement materials that are more pervious than traditional pavement.  A measurement of the amount of impervious area in various locations on the Shopping Center Site has not been performed and the locationlocations of new structures and pavement associated with the Shopping Center Project are not known.  Additionally, during the 6-year construction period (tentatively from 2009 through 2015), the amount of impervious surface coverage may not be the same as under the full buildout condition.  Even if the overall amount of impervious surfaces remains the same as existing conditions following build-out of the Shopping Center Project, there is a potential for a temporary increase in the amount of impervious surfaces on the Shopping Center Site during construction, thereby increasing the rate, volume, or duration of runoff flow from the Shopping Center Site to San Francisquito Creek and hence, bed and bank erosion or sedimentation in San Francisquito Creek.  [NOTE:  This is a huge stretch and its support for a finding of significant impact seems tenuous at best.]  For short duration construction projects, this effect would be temporary and a less-than-significant impact.  However, because the Shopping Center Project development would occur over approximately six years [NOTE:  There is no basis to assume a 6-year construction period.  The EIR assumes build-out by 2015, but construction would not be continual, and certainly will not begin in 2009.] and the HMP requirements do not necessarily apply to interim conditions, the construction-period runoff could have a significant impact on off-site erosion and sediment transport in San Francisquito Creek.  [NOTE:  This is a far-fetched and unsupportable impact conclusion.]
Mitigation Measure.  Implementation of Mitigation Measure B.HW-3.1 and Mitigation Measure B.HW-4.1, below, to be implemented by the Shopping Center Project sponsor, would reduce the Shopping Center Project’s potential impact on increased stormwater runoff and off-site erosion potential to a less-than-significant levels.  (LTS)

B.HW-4.1
Implement Interim Stormwater Controls.  During construction of the Shopping Center Project, the Shopping Center Project sponsor shall implement stormwater controls to ensure that HMP requirements are met during construction or otherwise show that interim runoff rates and duration are the same as existing conditions for 10 percent of the two-year peak flow and duration up to the 10-year peak flow and duration.  [NOTE:  See comment on A.HW-4.1.]  [NOTE:  The HMP’s hydromodfication control standard “does not apply to new development and redevelopment projects where the project discharges stormwater runoff into creeks… where the potential for erosion, or other impacts to beneficial uses, is minimal.  Such situations may include… construction of infill projects in highly developed watersheds, where the potential for single-project and/or cumulative impacts is minimal.”  Santa Clara Valley Urban Runoff Pollution Prevention Program, HMP Report (March 2005), p.5-2 <http://ci7e.securesites.net/hmp_final_draft/hmp_sections/Chapter%205_rev%203-05.pdf>.  It appears that this exemption applies to the Shopping Center Project.  Additionally, mitigation measure B.HW-4.1 is geared toward construction phase impacts; however, the HMP Report is clear that this language, which comes from performance criteria 2 in the HMP Report, relates to post-project conditions.  This mitigation measure would apply it out of its intended context.]
Operation.  [NOTE:  This discussion of operational impacts is new and completely nonsensical.  The analysis from the prior draft should be reinstated.]  Similar to construction, operation of the Shopping Center Project could cause or contribute to stormwater runoff and erosion if disturbed surfaces are not stabilized [NOTE:  operation of the Shopping Center does not involve stabilization of disturbed surfaces] and if changes in drainage patterns [NOTE: operation of the mall will not change drainage patterns] result in more runoff that could affect San Francisquito Creek stream bed and bank erosion.  Additionally, increased traffic associated with the Shopping Center Project may contribute to increased road erosion.    [NOTE:  This is completely nonsensical.  Impacts of cars on pavement surfaces is way beyond the scope of a hydrology analysis.]
Roadway Erosion.  Roadway erosion from increased traffic cannot be either quantitatively or qualitatively addressed because of a number of factors.  The potential effect of increased traffic on roadway erosion, as described above for the SUMC Project, from operation of the Shopping Center Project are speculative and are not further addressed in this EIR
  On-Site Erosion.  TheDevelopment in accordance with the illustrative Shopping Center Project site plan as shown in Figure 2-19, Project Description, would not substantially alter the existing Shopping Center Site drainage pattern and would not alter the course of a stream or river.  The area of the Shopping Center Site associated with this site plan is currently almost entirely impervious surfaces; this would not be substantially altered with implementationby development of the Shopping Center Project.  However, as noted above for construction impacts, the construction of new buildings and parking structures could occur at any location on the Shopping Center Site, and is not limited to the configuration and location identified in the illustrative site plan.  Overall, disturbed areas that are landscaped or otherwise left pervious could be subject to erosion from stormwater runoff.  As describe above for the SUMC ProjectHowever, permanent erosion and sediment control BMPs are required [NOTE:  Please reconcile with discussion in HW-7, where it says only redeveloped areas would require BMPs.  This qualification not clearly articulated here.] by City of Palo Alto Municipal Code Section 16.11, the City of Palo Alto Urban Runoff Management Plan, and RWQCB revised C.3 provisions, which would protect any remaining orand restored pervious surfaces from erosion and minimize sediment transport.  These existing regulatory requirements would serve to reduce the potential for erosion and sediment transport from the Shopping Center ProjectSite by stabilizing disturbed surfaces and by implementing stormwater quality BMPs to prevent sediment transport.  Therefore, the Shopping Center Project impacts on on-site erosion would be less than significant.

Off-Site Erosion.  Off-site erosion and sedimentation could occur if stormwater runoff wasfrom the Shopping Center Site were conveyed over off-site unstabilized soil surfaces or to a susceptible creek or channel where higher erosive forces associated with increased flow rates could contribute to off-site erosion, including stream bed and bank erosion.  Surface runoff from the Shopping Center Site during operation of the Shopping Center Project would continue to be collected in a local stormwater drain system and the City of Palo Alto stormwater drain system that discharges to San Francisquito Creek; the on-site stormwater drain system would not be substantially altered with implementation of the Shopping Center Project and the off-site stormwater drain system would not be altered.  Furthermore, the Public Works Department encourages the developer to keep stormwater on site, as much as feasible, by directing runoff to landscaped and other pervious areas on the site.  Therefore, there would be no impact related to increased stormwater runoff over off-site unstabilized soil surfaces.
The Shopping Center Site is in an HMP subwatershed that is considered to have less than 65 percent impermeable surfaces and is 90 percent built out.  HMP stormwater controls are required in this type of subwatershed for projects that are 50 or more acres in size.  In accordance with the illustrative site plan, Figure 2-19, Project Description, implementation of the Shopping Center Project would occur on less than 50 acres of the Shopping Center Site and would replace an existing buildingsparking structure and surface parking lots with new buildings, a new parking structure, and a hotel.  There would likely be no net increase in directly connected impervious surfaces with implementation of the Shopping Center Site proposedProject as shown in Figure 2-19.  Consequently, development of the site planProject would be exempt from HMP stormwater controls requirements and there would be no operational effect on off-site erosion and sedimentation, including stream bed or bank erosion.  

However, development of the Shopping Center Project could occur in any location on the Shopping Center Site.  ItRegardless, it is not likely that development would exceed 50 acres and, therefore, itthe Project would not be expected to be subject to HMP stormwater controls.  In accordance with Building Permit requirements, the applicant would be required to provide calculations of the existing and proposed impervious surface areas with the building permit application and the Public Works Department requires that the applicant’s engineer provide storm drain flow and detention calculations, including pre-project and post-project conditions.  This would ensure that the operational runoff conditions are known and potential increases in stormwater runoff can be identified.

Because there remains a potential for the Shopping Center Project to result in more impervious surfaces and hence, increased rate, duration, and volume of stormwater runoff to San Francisquito Creek, and because the area of development may not exceed 50 acres and not be subject to HMP controls, impacts on stormwater runoff and erosion could be significant.  [NOTE:  This is not well-founded.  The site already is about 90% impervious.  What basis has been established to conclude that less than 10% more impervious surface would have a significant impact on stormwater runoff, particularly when any development would be subject to existing water quality protection requirements?]
Mitigation Measure.  Mitigation Measure B.HW-4.2 below, to be implemented by the Shopping Center Project sponsor, would reduce the Shopping Center Project’s potential operational impacts related to increased stormwater runoff and erosion to a less-than-significant level.  (LTS)

B.HW-4.2
No Net Increase in Directly Connected Impervious Area or Implement Permanent Stormwater Controls.  Prior to receiving a grading or building permit, the Shopping Center Project sponsor shall develop and implement a Final Site Plan that does not increase the amount of directly connected impervious area (DCIA).  [NOTE:  It still is not clear precisely what this term means, and it seems odd to define it as DCIA for the first time in the mitigation measure.]  The Site Plan shall clearly identify the existing DCIA on the Shopping Center Site and the Shopping Center Project DCIA.  If there is no net increase in DCIA with implementation of the Shopping Center Project, the Shopping Center Project would not be required to implement stormwater controls because it would not be expected to increase the rate, volume, or duration of runoff flow from the Shopping Center Site and hence, bed and bank erosion or sedimentation of San Francisquito Creek.

If the Site Plan identifies that there would be an increase in DCIA for the Shopping Center Project, the Shopping Center Project sponsor shall implement permanent stormwater controls to ensure that the rate and duration of stormwater runoff is the same as existing conditions for 10 percent of the two-year peak flow and duration up to the 10-year peak flow and duration.  [NOTE:  See comment on A.HW-4.1.]  [NOTE:  See comments above concerning applicability of the HMP Report to the Shopping Center Project.]  The responsible party, operations and maintenance requirements, and funding mechanisms for long term maintenance of stormwater controls shall be identified.  Should property be transferred to another owner, responsibility for stormwater controls shall be formally transferred to the new owner.

The City of Palo Alto Engineer shall review the Site Plan and, if necessary, proposed HMP stormwater controls, to determine adequacy in meeting HMP requirements.  The Shopping Center Project sponsor shall incorporate all City requirements for stormwater controls based on the City Engineer’s review of the Final Site Plan.
  [NOTE:  Why does the mitigation measure refer to HMP requirements and controls?  The text finds there to be a poytentila impact partly because the HMP may not apply.]  [NOTE:  This is far too open-ended, does not contain performance standards upon which to judge compliance and limit requirements, and should be unnecessary in light of the rest of the measure.]
HW-5.
Flooding and Stormwater Conveyance Capacity:

· The SUMC Project would have a less-than-significant impact on flooding and stormwater conveyance capacity.  (LTS)
· The Shopping Center Project would have a less-than-significant impact on flooding and stormwater conveyance capacity.  (LTS)

SUMC Project

Construction.  As explained under Impact HW-4, during construction of the SUMC Project, there may be an increase in the runoff rate for small- to medium -sized storm events (less than 2‑year through 10-year storm event) because of potential for increases in impervious surface during the 12-year construction period.  However, this increase in flow rates, for up to the 10-year storm event, would not increase the flood-flow rates or alter flood flow stormwater conveyance capacity.  As mentioned in the Existing Conditions section, increased imperviousness often has little effect on flows during extreme events (e.g., 100-year flood flow events) because, during these events, rainfall saturates even natural soils, rendering them effectively impervious.  Additionally, the reach of San Francisquito Creek to which the SUMC Project discharges to is not impaired for flood flows and the 100-year flood event is contained entirely within its banks through this section.  Furthermore, groundwater dewatering, if necessary, during the wet season (November through March) would not be allowed and would therefore not cause or contribute to flooding or stormwater conveyance capacity exceedencesexceedances.  Therefore, construction impacts associated with the SUMC Project on flooding and stormwater conveyance would be less than significant.

Operation.  The SUMC Project plans must include a final grading and drainage plan prepared by a licensed professional.  This plan must show the existing and proposed spot elevations or contours of the site and demonstrate the proper conveyance of storm water to the nearest adequate municipal storm drainage system.  Existing drainage patterns, including accommodation of runoff from adjacent properties, must be maintained.  Downspouts and site drainage features must be shown on this plan.  Furthermore, the Public Works Department encourages the developer to keep stormwater on site, as much as feasible, by directing runoff to landscaped and other pervious areas on the site.  The SUMC Project would not substantially alter site topography or the local storm drain system and would reduce the amount of impervious surfaces, and hence, stormwater runoff.  Consequently, there would be noa less-than-significant impact of operation of the SUMC Project on flooding and stormwater conveyance capacity.

Shopping Center Project

Construction.  As explained under Impact HW-4, during construction of the Shopping Center Project there may be an increase in the runoff rate for small to medium sized storm events (less than 2-year through 10-year storm event) because of potential for increases in impervious surface during the 6-year construction period.  However, this increase in flow rates, for up to the 10-year storm event, would not increase the flood-flow rates or alter flood flow stormwater conveyance capacity. As mentioned in the Existing Conditions section, increased imperviousness often has little effect on flows during extreme events (e.g., 100-year flood flow events) because during these events, rainfall saturates even natural soils, rendering them effectively impervious.would not substantially alter site topography, impervious surfaces, surface runoff, or the local storm drain system.    [NOTE:  Added language has been reinstated from the last draft.]  Additionally, the reach of San Francisquito Creek to which the Shopping Center Project discharges is not impaired for flood flows and the 100-year flood event is contained entirely within its banks through this section.  Furthermore, groundwater dewatering, if necessary, would not be allowed during the wet season (November through March) would not be allowed and would therefore would not cause or contribute to flooding or stormwater conveyance capacity exceedencesexceedances.  Therefore, construction impacts associated with the Shopping Center Project on flooding and stormwater conveyance would be less than significant.

Operation.  The Shopping Center Project proposed site plan would not substantially alter site topography, local storm drain system, or amount of impervious surfaces, and hence, stormwater runoff.  Consequently, there would be no impact of operationassociated with implementation of the Shopping Center Project site plan depicted in Figure 2-19 on flooding and stormwater conveyance capacity.  Additionally, as explained under Impact HW-4, the overall Shopping Center Project would not substantially alter site topography, impervious surfaces, surface runoff, or the local storm drain system with implementation of Mitigation Measure B. HW-4.1.  As with the SUMC Project, the Public Works Department would require drainage plans that show adequate site drainage and conveyance of any runon from adjacent properties.  Consequently, even without Mitigation Measure B.HW-4.1, for the same reasons as described above for construction impacts, the Shopping Center Project would not be expected to substantially increase the rate or amount of stormwater runoff during flood flow events and the overall Shopping Center Project would have a less than significant impact on flooding and stormwater conveyance capacity.

HW-6.
Streambank Instability:

[NOTE:  These impact conclusions are very out of line with a scientifically justifiable approach.  Please see prior comments re construction period offsite erosion.]
· The SUMC Project couldwould not have a significant impact on streambank instability.  (SLTS)

· The Shopping Center Project couldwould not have a significant impact on streambank instability.  (SLTS)

SUMC Project

The SUMC Project could affect streambank instability if construction directly disturbs streambanks and/or riparian vegetation, or if construction or operation result in substantially higher flow rates, volume, or duration of flows that could cause or contribute to stream bed or bank erosion.  The SUMC Project would not involve any construction activities in or near the bank of the San Francisquito Creek that could directly impact streambank stability.  As explained under Impact HW-4, the SUMC Project could, however, somewhat increase the amount, rate, or duration of runoff from the SUMC Sites during a portion of the 12-year construction period that would not necessarily be subject to HMP stormwater controls.  Because of the long construction period, increased runoff could contribute to San Francisquito Creek bank erosion (streambank instability).  [NOTE:  Please see prior comments.  While the construction period would be long, there is no basis for concluding that the period when impervious surfaces would be increased would be long or that the increase would be such that there would be a substantial increase in flows compared with existing conditions.]  Therefore, streambank instability could be a significant impact during construction.  While this impact could be significant during the 12-year construction period, there would be no increase in stormwater runoff from the SUMC Sites during operation.  As such, there would be no impact of the SUMC Project on streambank instability during operation.

Mitigation Measure.  Mitigation Measure A.HW-4.1 identified above, to be implemented by the SUMC Project sponsor, would reduce the SUMC Project’s construction impact on streambank instability to a less-than-significant level.  (LTS)
Shopping Center Project

The Shopping Center Project could affect streambank instability if construction directly disturbs streambanks and/or riparian vegetation [ NOTE:  which is impossible for this project site], or if construction or operation result in higher flow rates, volume, or duration of flows that could cause or contribute to stream bed or bank erosion.  The Shopping Center Project would not involve any construction activities in or near the bank of the San Francisquito Creek that could directly impact streambank stability.  As explained under Impact HW-4, development of the illustrative site plan shown in Figure 2-19, Project Description, would not result in an increase in stormwater flow rate, volume, or duration and there would be no impact on stream bed or bank erosion (streambank instability).  However, during construction or project operation, the Shopping Center Project could increase stormwater flow rates, volume, or duration because development can occur at any location(s) within the Shopping Center Site and result in more impervious surfaces compared to existing conditions.  [NOTE:  We disagree.  See comments above.]  Furthermore, because the Shopping Center Project would not exceed 50 acres, no HMP stormwater controls would be required.  Increased runoff could cause or contribute to streambank instability in San Francisquito Creek, which could be a significant impact.  [NOTE:  Analysis from the prior draft should be reinstated and the discussion of mitigation deleted for lack of basis.  The prior analysis said, “As discussed under Impact HW-4, there would be no increase in stormwater flow rate, volume, or duration with implementation of the Shopping Center Project, either during construction or during project operation.  Therefore, there would be no increase in streambank erosion and no impact on streambank instability.”]
Mitigation Measure.  Mitigation Measure B.HW-4.2, identified above, to be implemented by the Shopping Center Project sponsor, would reduce the Shopping Center Project’s impact on streambank instability to a less-than-significant level.  (LTS)

HW-7.
Degradation of Surface Water Quality:
· The SUMC Project would have a less-than-significant impact on degradation of surface water quality.  (LTS)

· The Shopping Center Project would have a less-than-significant impact on degradation of surface water quality.  (LTS)

SUMC Project

Construction.  The SUMC Project would include construction activities such as excavation and trenching for foundations and utilities, soil compaction, and site grading, all of which would temporarily disturb soils.  Disturbed soils are susceptible to high rates of erosion from wind and rain, resulting in potential sediment transport from the construction site.  Erosion and sedimentation affectsaffect water quality through interference with photosynthesis, oxygen exchange, and the respiration, growth, and reproduction of aquatic species.  Additionally, other pollutants, such as nutrients, trace metals, and hydrocarbons, can attach to sediment and be transported downstream, which could contribute to the degradation of surface water quality.  Impact HW-4 addresses the potential effects of the SUMC Project on erosion and sediment transport and existing regulatory requirements that prevent substantial erosion and sediment transport.  The potential for the SUMC Project to affect groundwater quality is addressed in Impact HW-3.

The delivery, handling, and storage of construction materials and wastes, as well as the use of construction equipment, could introduce a risk for stormwater contamination that could affect water quality during construction of the SUMC Project.  Spills or leaks from heavy equipment and machinery can result in oil and grease contamination, and some hydrocarbon compound pollution associated with oil and grease can be toxic to aquatic organisms at low concentrations.  Staging areas or building sites can be the source of pollution because of the use of paints, solvents, cleaning agents, and metals during construction.  The effects associated with metals in stormwater include toxicity to aquatic organisms, such as bioaccumulation, and the potential contamination of drinking supplies.  Pesticide use (including herbicides, fungicides, and rodenticides), often associated with site preparation work, is another potential source of stormwater contamination.  Larger pollutants, such as trash, debris, and organic matter, are additional pollutants that could be associated with construction activities.  Effects  include health hazards and aquatic ecosystem damage associated with bacteria, viruses, and vectors.

Construction of the SUMC Project would be subject to existing regulations that include the City of Palo Alto Municipal Code (Title 16 – Building Regulations: Chapter 16.09 – Sewer Use Ordinance, Chapter 16.11 – Stormwater Pollution Prevention, and Chapter 16.28 - Excavations, Grading and Fills), the Construction General Permit, and the Municipal NPDES Permit (City of Palo Alto URMP).

The Municipal Code, the URMP, and Construction General Permit require a SWPPP.  The SWPPP must include BMPs that address source control, and, if necessary, must include BMPs that address specific pollutant control.  The SWPPP includes a description of: (1) the site; (2) erosion and sediment controls; (3) means of waste disposal; (4) implementation of approved local plans; (5) control of post-construction sediment and erosion control measures and maintenance responsibilities; and (6) non-stormwater management controls.  Dischargers are required to inspect their construction sites before and after storms to identify stormwater discharge associated with construction activity and to identify and implement controls where necessary.

The SWPPP is designed to reduce the potential for pollutants in stormwater runoff to reach receiving waters.  Typical construction BMPs include, but are not necessarily limited to: scheduling or limiting activities to certain times of year to minimize pollutants and soil exposure to stormwater runoff; prohibiting certain construction practices that could cause or contribute to pollutants in stormwater runoff (e.g., sediment tracking, destabilizing surfaces by disturbance of vegetation); implementing equipment maintenance schedules and procedures to reduce pollutants associated with equipment wear and leaks; implementing a monitoring program to ensure effective prevention of off-site transport and implementation of BMPs; implementing other management practices to prevent or reduce pollution, such as using temporary mulching, seeding, or other suitable stabilization measures to protect uncovered soils; storing materials and equipment to ensure that spills or leaks do not enter the storm drain system or surface waters; developing and implementing a spill prevention and cleanup plan to quickly clean up pollutants if spills should occur; installing traps, filters, or other devices at drop inlets to prevent contaminants from entering storm drains; and using barriers, such as straw bales or plastic, to minimize the amount of uncontrolled runoff and associated pollutants that could enter storm drains or surface water.  Additionally, Chapter 16.09 of the Municipal Code requires a spill response plan for hazardous waste and materials and uncontained construction materials at construction sites, for all projects equal to or greater than one acre of disturbed soil, and prior approval for any discharge of pumped water.  These existing regulations would serve to reduce the potential for pollutants in stormwater runoff and reduce discharges of pollutants to surface water and groundwater resources.
The URMP ensures that construction inspection occurs in a timely manner and Section 16.11.030 of the Municipal Code ensures that all plans and construction are approved by the City Engineer.  Additionally, standard operating procedures in the URMP include Architectural Review for stormwater controls, and Building Permit review during which Public Works staff impose conditions of approval related to grading and drainage issues (including construction phase and permanent stormwater controls).  Consequently, the potential for pollutant introductions to stormwater and off-site transport to receiving waters during construction activities is minimized.

Degradation of water quality could occur if polluted groundwater from construction dewatering activities is discharged to surface waters or the storm drain system.  If construction dewatering is required, the Public Works Department may require the water to be tested for contaminants prior to initial discharge and at intervals during dewatering.  If testing is required, the contractor must retain an independent testing firm to test the discharge water for the contaminants specified by the Public Works Department and submit the results to the Public Works Department.  The Public Works Department reviews and approves dewatering plans as part of a Permit for Construction in the Public Street (“street work permit”).  Furthermore, any discharge of extracted groundwater would be subject to the Construction General Permit or individual WDR/NPDES permit conditions as determined by the RWQCB.  Consequently, potential effects of groundwater dewatering discharges would not be substantial and would be temporary.

These existing regulations would serve to protect surface water from potential pollutants associated with construction of the SUMC Project.  In light of these regulations, potential construction impacts on surface water quality degradation would be less than significant.

Operation.  The type of stormwater pollutants and their concentrations in runoff water vary with surrounding land uses, topography, and amount of impervious cover, as well as intensity and frequency of irrigation or rainfall.  During the operational phase of the SUMC Project, the major source of pollution in stormwater runoff that could cause or contribute to surface water quality degradation would be contaminants that have accumulated on rooftops and other impervious surfaces, such as parking lots and pedestrian walkways.  Rainfall washes the accumulated pollutants off surfaces and carries them through the local and City storm drain system to San Francisquito Creek.  The type and amount of pollutants in stormwater runoff are therefore affected by both the amount of impervious surfaces and the type of land use that could generate pollutants.  Operation of the SUMC Project could cause or contribute to surface water quality degradation if hazardous materials are discharged to the sanitary sewer system without adequate pretreatment.

Discharge to Sanitary Sewer System.  Pollutants that could cause or contribute to water quality degradation through the sanitary sewer system are effectively controlled by existing regulations.  As described previously, Stanford University has, in a written contract, agreed to comply with the Palo Alto Sewer Use Ordinance and the federal (EPA) Pretreatment Standards.  Therefore, the same procedures are used for enforcement on the Stanford Campus as are used for industrial facilities in reducing pollutants in sanitary wastewater.  Stanford University has a Hazardous Materials Management Plan to prevent environmental risk and exposure to hazardous materials used in health services and operations (see Section 3.12, Hazardous Materials, for more information).  These existing regulations and requirements would prevent substantial introduction of hazardous pollutants to the sanitary sewer system.  Impacts associated with discharges of hazardous materials to the sanitary sewer system would therefore be less than significant.

Stormwater Runoff.  Pollutants associated with the operational phase of the SUMC Project would include nutrients, oil and grease, metals, organics, pesticides, and gross pollutants (including bacteria).  Nutrients that may be present in post-construction stormwater include nitrogen and phosphorous resulting from fertilizers applied to landscaping, degradation of organic material (e.g., leaves on streets and sidewalks), and atmospheric deposition.  Excess nutrients can impact water quality by promoting excessive and/or a rapid growth of aquatic vegetation, which reduces water clarity and results in oxygen depletion.  Oil and grease can enter stormwater from vehicle leaks, traffic, and maintenance activities.  Metals can collect on impervious surfaces through atmospheric deposition and machine (e.g., cars) wear, which are then washed off to the storm drain system during storm events.  Metals can enter stormwater runoff if there is a direct interaction between bare metal surfaces and stormwater (e.g., bare metal roofs, gutters, downspouts, and other structures, if used).  Pesticides can enter stormwater after application on landscaping areas of the SUMC Project and are often toxic to aquatic organisms; some pesticides can bioaccumulate in larger species such as birds and fish.  However, several existing regulations and design conditions would limit the SUMC Project’s potential effects on degradation of surface water quality.  Additionally, the SUMC Project would not substantially alter the type of land use compared to existing conditions (except for adding green roofs and possibly more landscaping) and, therefore, the general type and amount of pollutants that can be expected in stormwater runoff.

The San Francisco Bay and San Francisquito Creek are currently listed as impaired by pesticides, sedimentation/siltation, certain heavy metals, and other constituents.  Any additional contributions of these constituents to San Francisquito Creek or the San Francisco Bay could be considered significant.  However, TMDLs have been developed for mercury and diazinon, and are being developed for the rest of the pollutants by 2018.  The SUMC Project would have to comply with any existing TMDLs, which would reduce potential impacts from these pollutants by preventing contributions from surface runoff or sewage disposal above allocated loads that are considered to not contribute to violations of water quality standards.  Additionally, other existing regulations would reduce the potential for these pollutants in stormwater runoff from the SUMC Sites.

The SUMC Project would be subject to Provision C.3 of the Municipal NPDES Permit, the City of Palo Alto URMP, General Construction Permit (SWPPP), and City of Palo Alto Municipal Code, which require incorporation of permanent stormwater quality BMPs, to the maximum extent practicable.  Stormwater quality BMPs would reduce the potential for introduction of pollutants in stormwater runoff, as well as treat stormwater runoff to remove pollutants.

Typical operational BMPs in the SWPPP would include, but are not necessarily limited to, controlling roadway and parking lot contaminants by installing oil and grease separators at storm drain inlets, cleaning parking lots on a regular basis, incorporating peak-flow reduction and infiltration features (such as grass swales, infiltration trenches, and grass filter strips) into landscaping, and implementing educational programs.  These practices would reduce or remove pollutants sources from the SUMC Project and reduce the potential for off-site transport to receiving waters.

Site design measures to minimize impervious land coverage, maximize infiltration (where appropriate and protective of groundwater), and inclusion of detention or retention as part of landscaping, where feasible, are required by the URMP (Municipal NPDES Permit Provisions C.3.b.i and C.3.j.). Reducing the amount of impervious surface and providing detention/retention reduces the total amount of pollutants that can be carried to receiving waters in runoff because the total amount of runoff is reduced.  As mentioned in the Existing Conditions section, in urban areas such as the City of Palo Alto, the stormwater pollution potential is most highly related to the amount of runoff.118113  Site design measures have been incorporated into the SUMC Project that would reduce the overall amount of impervious surfaces by about 9 percent and increase the amount of green roofs by about 10 percent.from __ percent under existing conditions to ​​​ under post-construction conditions. 
Source controls are  required to limit pollution generation, discharge, and runoff as appropriate (Municipal NPDES Permit Provision C.3.k.), including measures to discourage pesticide use (Municipal NPDES Permit Provision C.9.d.ii.).  Municipal Code Section 16.09.106 prohibits the discharge of any domestic, industrial, or hazardous waste into storm drains, gutters, creeks, or the San Francisco Bay and requires a spill response plan to clean up materials that may be deposited on surfaces exposed to rainfall and stormwater runoff.  These requirements reduce the potential for direct discharge of waste and hazardous materials into the storm drain system and San Francisquito Creek.  Furthermore, all refuse areas are required to be in covered areas designed to prevent water run-on to the area and runoff from the area, fuel dispensing area requirements, and loading dock drainage requirements.  These practices prevent stormwater runoff contact with areas that are likely to contain pollutants and off-site transport of polluted runoff water.  Limiting the amount of pollutants generated, discharged, and susceptible to contact with stormwater runoff reduces the amount of pollutants that can be transported to receiving waters and cause or contribute to water quality degradation.

City of Palo Alto Municipal Code Section 16.11.030 requires permanent stormwater pollution prevention measures that reduce the water quality impacts of stormwater runoff from the entire site for the life of the project.  Because the SUMC Project is a Significant Redevelopment project that is expected to replace more than 50 percent of the impervious surfaces of a previously existing development, and the existing development was not subject to stormwater treatment measures, the entire SUMC Project must be included in the treatment measure design, not just the redeveloped areas.  Consequently, not only would runoff from the redeveloped areas be treated to reduce the amount of pollutants in stormwater runoff, but runoff from the rest of the SUMC Sites would be treated.  This would result in a lower potential for water quality degradation from the SUMC Project compared to existing conditions.  Furthermore, stormwater treatment measures proposed as part of a project's permanent stormwater pollution prevention measures must be designed in accordance with the hydraulic sizing criteria detailed in Municipal Code Section 16.11.030.  This ensures that such devices are designed to adequately treat stormwater runoff and to sufficiently remove pollutants from stormwater runoff.  [NOTE:  These measures and others are repeated many times; why not create a chart?]
All plans and construction are subject to inspection and approval by the City Engineer, which ensures that selected BMPs are adequate for the expected pollutants in stormwater runoff from the SUMC Sites.  Architectural Review and Building Permit review and conditions of approval  ensure that the SUMC Project incorporates sufficient stormwater quality BMPs.  Furthermore, because no final building or occupancy permit shall be issued without the written certification of the City Engineer that the requirements of Chapter 16.11 have been satisfied, planned BMPs would be effectively implemented.

Long-term operations and maintenance of BMPs is required by the URMP and Municipal Code (Section 16.11.040).  As a condition of approval, the City Engineer may require the owner of a development project or significant redevelopment project to establish a self-monitoring and reporting program to ensure all permanent stormwater pollution prevention measures are in compliance with the provisions of Chapter 16.11 (Section 16.11.050).  Therefore, the long-term effectiveness of implemented BMPs is ensured.

The SUMC Project would not substantially change the type of land use or surface topography and would not increase the amount of impervious cover.  Therefore, the type and concentration of pollutants in stormwater would not be substantially different from existing conditions, without controls.  Regardless, existing regulations would still require stormwater quality BMPs to prevent pollutant introduction to stormwater and to treat polluted stormwater from the SUMC Sites.  Also, as described in Impact HW-4, post-construction conditions under the SUMC Project would not increase the amount of stormwater runoff because it would increase the amount of pervious land surface area by 9 percent and add 10 percent more green roofsfrom ___ percent under existing conditions to ___ percent under post-construction conditions.  Therefore, SUMC Project characteristics and existing regulatory requirements would ensure that impacts of the SUMC Project on stormwater degradation of surface water quality would be less than significant.

Shopping Center Project

Construction.  The Shopping Center Project would include construction activities such as excavation and trenching for foundations and utilities, soil compaction and site grading, all of which would temporarily disturb soils.  Disturbed soils are susceptible to high rates of erosion from wind and rain, resulting in potential sediment transport from the construction site that could cause or contribute to surface water quality degradation.  Impact HW-4 addresses the potential effects of the Shopping Center Project on erosion and sediment transport and existing regulatory requirements that prevent substantial erosion and sediment transport.  The potential for the Shopping Center Project to affect groundwater quality is addressed in Impact HW-3.

The delivery, handling, and storage of construction materials and wastes, as well as the use of construction equipment, could introduce a risk for stormwater contamination that could affect water quality, as described above for the SUMC Project.  Construction of the Shopping Center Project would be subject to existing regulations that includeand requirements, including the City of Palo Alto Municipal Code (Title 16 – Building Regulations: Chapter 16.09 – Sewer Use Ordinance, Chapter 16.11 – Stormwater Pollution Prevention, and Chapter 16.28 - Excavations, Grading and Fills), City of Palo Alto URMP, the Construction Stormwater General Permit, and theapplicable conditions of the City’s Municipal NPDES Permit.

The Municipal Code, the URMP, and Construction General Permit require a SWPPP, as described above for the SUMC Project.  TheseCompliance with these existing regulations and requirements would serve to reduce the potential for pollutants in stormwater runoff and would reduce discharges of pollutants to surface water and groundwater resources during construction.  Furthermore, as described above for the SUMC Project, the URMP,the Municipal Code, and URMP plan review and construction inspections would ensure that BMPs are effectively implemented.  Consequently, the potential for pollutant introductions to stormwater runoff and off-site transport to receiving waters during construction activities for the Shopping Center Project is minimized.

Degradation of water quality could occur if polluted groundwater from construction dewatering activities is discharged to surface waters or the storm drain system.  If construction dewatering is required, the Shopping Center Project would be subject to the same Public Works Department and RWQCB requirements described above for the SUMC Project.  These existing regulations and requirements would reduceminimize the potential for discharge of pollutants in water from groundwater dewatering activities.  Consequently, potential effects of groundwater dewatering discharges would not be substantial and would be temporary.

These existing regulations and requirements would serve to protect surface water from potential pollutants associated with construction of the Shopping Center Project.  In light of these regulations, potential construction impacts on surface water quality degradation would be less than significant.

Operation.  During the operational phaseoperation of the Shopping Center Project, the major source of pollution in stormwater runoff that could cause or contribute to surface water quality degradation would be contaminants that have accumulated on rooftops and other impervious surfaces, such as parking lots and pedestrian walkways.  Rainfall washes the accumulated pollutants off surfaces and carries them through the local and City storm drain system to San Francisquito Creek.  The type and amount of pollutants in stormwater runoff are therefore affected by both the amount of impervious surfaces and the type of land use that could generate pollutants.  Moreover, as mentioned in the Existing Conditions section, in urban areas such as the City of Palo Alto, the stormwater pollution potential is most highly related to the amount of runoff.119114
The Shopping Center Project would not substantially alter the type of land use water quality conditions compared to existing conditions (except for possible changes in the amount of landscaping and impervious surfaces) and, and therefore, the general type and concentration of pollutants that can be expected in stormwater runoff from the Shopping Center Site would not be considerably different than existing conditions.  However, the Shopping Center ProjectAlthough development of the Shopping Center Project in accordance with the illustrative site plan shown in Figure 2-19 would reduce the amount of impervious surface area on the Shopping Center Site, development of the Project elsewhere on the Site could possibly increase minimally the amount of impervious surfaces and, therefore increase, the total amount of pollutants that could be discharged to surfaces waters.  SeveralRegardless of where on the Shopping Center Site that development occurs, several existing regulations and design conditionsrequirements would limit the Shopping Center Project’s potential forto increase pollutant transport to surface water and degradation ofwaters and, thereby, to degrade surface water quality.

The Shopping Center Project would have to comply with any existing TMDLs, as described above for the SUMC Project, which would further reduce potential impacts from these pollutants by preventing contributions from surface runoff or sewage disposal above allocated loads that are considered to not contribute to violations of water quality standards.  Additionally, the Shopping Center Project would be subject to Provision C.3 of the Municipal NPDES Permit, the City of Palo Alto URMP, General Construction Permit (SWPPP), and City of Palo Alto Municipal Code, which require incorporation of permanent stormwater quality BMPs, to the maximum extent practicable.  As described above for the SUMC Project, stormwater quality BMPs would reduce the potential for introduction of pollutants in stormwater runoff, as well as treat stormwater runoff to remove pollutants.

City of Palo Alto Municipal Code Section 16.11.030 requires permanent stormwater pollution prevention measures that reduce the water quality impacts of stormwater runoff from the entire site for the life of the project.  Furthermore, stormwater treatment measures proposed as part of a project's permanent stormwater pollution prevention measures must be designed in accordance with the hydraulic sizing criteria detailed in Municipal Code Section 16.11.030.  This ensures that such devices are designed to adequately treat stormwater runoff and to sufficiently remove pollutants from stormwater runoff.  The Shopping Center Project would not be expected to replace more than 50 percent of the existing impervious surfaces of a previously existing development, and the existing development was not subject to stormwater treatment measures.  Therefore, only the redeveloped areas surface area and [NOTE:  This fact not previously mentioned (see, e.g., HW-4)]would require the implementation of stormwater quality BMPs.

As described above for the SUMC Project, the City of Palo Alto and URMP ensurerequire that all plans and construction are subject to inspection and approval, which ensures that selected BMPs are adequate for the expected pollutants in stormwater runoff from the Shopping Center Site and that such BMPs have been effectively implemented.  Additionally, long-term operations and maintenance of BMPs is required by the URMP and Municipal Code (Section 16.11.040).  Therefore, Shopping Center Project characteristics and existing regulatory requirements would ensure that impacts of the Shopping Center Project on stormwater-related degradation of surface water quality would be less than significant.

HW-8.
Dam Failure Inundation:
· The SUMC Project would have a less-than-significant impact regarding the exposure of people to dam failure inundation.  (LTS)

· The Shopping Center Project would have a less-than-significant impact regarding the exposure of people to dam failure inundation.  (LTS)

SUMC Project

The SUMC Site is not in an area subject to risk of a 100-year storm event flood or levee failure; however, it is in a dam inundation area from failure of the Searsville Dam.  Existing conditions include the same land uses as proposed and already expose people and property to risk from a dam failure.  The SUMC Project, would, however, increase the number of people with potential exposure to dam inundation because it would increase the on-site floor area and amountnumber of patients and, employees, and patient visitors at the SUMC Site.  The Searsville Dam is owned and operated by Stanford University, which oversees operations, inspections, and maintenance.  Furthermore, the
The Comprehensive Plan includes an emergency management policy to minimize exposure to all hazards through emergency management planning (Policy N-55).  TheFurthermore, the City of Palo Alto conducts emergency preparedness training on an on-going basis and includes specific provisions for pre-emergency planning and post-disaster recovery.  The City of Palo Alto has an Emergency Plan to inform and protect citizens against emergencies such as dam failure inundation.  Consequently, the risk to the SUMC Project from dam failure inundation would be less than significant.
Shopping Center Project

The Shopping Center Site is not in an area subject to risk of a levee failure; however, it is in a dam inundation area from failure of the Searsville Dam.  Existing conditions include land uses similar to those proposed, which already expose people and property to risk from a dam failure.  The Shopping Center Project, would, however, increase the amountnumber of people with potential exposure to dam inundation by increasing the amount of retail space, employees, and visitors to the Shopping Center Site.  Additionally, it would add a hotel use to the site.  As explained above, theThe management of the dam by Stanford University, City of Palo Alto emergency preparedness policies, and the City of Palo Alto’s Emergency Plan reduce the potential impact from dam failure inundation to less than significant.

HW-9.
Violation of Any Water Quality Standards or Waste Discharge Requirements (WDRs):

· The SUMC Project would have a less-than-significant impact regarding water quality standards or WDRs.  (LTS)

· The Shopping Center Project would have a less-than-significant impact water regarding water quality standards or WDRs.  (LTS)

SUMC Project

Applicable WDRs include the Municipal NPDES Permit, the Construction General Permit, and any individual WDR or NPDES permit associated with construction dewatering (if required).  If construction dewatering is minimal, discharges may be covered under the Construction General Permit.  If substantial construction dewatering is required, the SUMC Project sponsor would be required to file a Report of Waste Discharge and obtain a WDR permit or waiver of a WDR from the RWQCB, if dewatering water would be disposed of on the land surface.  If construction dewatering would discharge directly to San Francisquito Creek or the storm drain system (if permitted by the City of Palo Alto), an NPDES permit application would need to be filed and an NPDES permit would need to be obtained from the RWQCB.  Applicable Water Quality Standards are listed in the Basin Plan.
The Municipal NPDES Permit and Construction General Permit were prepared to implement requirements for protecting surface water and groundwater quality and to ensure that water quality standards are met.  The City has incorporated requirements of the Municipal NPDES Permit and Construction General Permit into the URMP and Municipal Code and enforces requirements through the permit review and approval processes.  Additionally, the City ensures compliance with permit conditions through a construction inspection program, including a final inspection following construction for permanent stormwater quality and quantity (if necessary) controls.  Furthermore, the City requires stormwater quality BMPs for the entire SUMC Site, not just the redeveloped areas, because the SUMC Project would replace more than 50 percent of the existing impervious surfaces.  Additionally, if construction dewatering is required, the City’s Public Works Inspector is required to confirm that the dewatering system is installed per an approved Construction Dewatering Plan for discharge into the storm drain system.  The Stormwater Investigator is required to confirm that BMP'sBMPs are in place to ensure the quality of the water to be discharged.  Consequently, these existing regulations and cityCity requirements ensure that the SUMC Project would have a less -than -significant impact regarding violation of water quality standards or WDRs.

Shopping Center Project

The same requirements and inspections as those described above for the Shopping CenterSUMC Project would apply to the Shopping Center Project, except that the Shopping Center Project would not be expected to provide stormwater quality BMPs for the entire Shopping Center Site because less than 50 percent of the impervious area areis expected to be replaced.  Regardless, existing regulations and City requirements would ensure that the Shopping Center Project would have a less-than-significant impact regarding violation of water quality standards or WDRs.

Cumulative Analysis

The context for the analysis of cumulative surface water quality and hydrology impacts is the San Francisquito Creek Watershed for surface water and the Santa Clara Subbasin for groundwater quality and hydrology impacts, including all cumulative growth therein. Those issues for which the Projects would have no impact are not analyzed because the Projects would have no potential to contribute to cumulative impacts.  Cumulative development projects in the San Francisquito Creek Watershed and the Santa Clara Subbasin may result in cumulative effects on hydrology and water quality.  For cumulative impacts on surface water, growth projections for jurisdictions within the San Francisquito Creek Watershed are applied and a list of projects within the City of Palo Alto and along El Camino Real in Menlo Park (see Appendix B of this EIR for the list of projects) and along El Camino Real in Menlo Park is factored in. For cumulative impacts on groundwater, growth projections for jurisdictions in the Santa Clara Subbasin are applied and a list of projects in Palo Alto is factored in (Menlo Park is not in the Santa Clara Subbasin).  The cumulative effects that could be significant are analyzed below, based on projections of 2025 cumulative growth compared to 2005 and 2010.120115
HW-10.
Cumulative Groundwater Recharge and Local Water Table:  The cumulative impact on groundwater recharge and the local groundwater table of the Projects, in combination with otherreasonably foreseeable probable future development, would have abe less than cumulatively considerable impact on groundwater recharge and the local groundwater tablesignificant.  (LTS)
2025 Cumulative Impact


Population growthMany of the developable areas within the Santa Clara Subbasin is expected to increase by about 16.5 to 23 percent with a concurrent change in agriculture and natural resources jobs of about -2 to +3 percent; an increase in retail jobs by about 25 to 36 percent; an increase in manufacturing, wholesales, and transportation jobs by about 26 to 37 percent; and increase in financial and professional service jobs by about 65 to 83 percent; and an increase in other jobs by about 26 to 43 percent.  Population, household, and job growth would likely result in a combination of infill, redevelopment, and new development within the subbasin; many of the developable areas within the subbasin are already nearly built out.121116  [NOTE:  How is any this except for the “almost built out” part relevant to analysis of potential impacts on hydrology?]
 None of the listed near-term projects within Palo Alto are located over the unconfined Santa Clara Subbasin; no foreseeable planned development is located within a high groundwater recharge area.  Additionally, planned development would primarily result in replacement of existing land uses with similar land use.  However, some vacant parcels are planned for development of residential, recreation, institutional, and retail land uses.  

  [NOTE:  Preceding thought repeated, and better placed, on next page.]  

Direct Effects. The first way cumulative projects could cause impacts on groundwater table levels would be by extracting groundwater.  As mentioned in the Existing Conditions discussion, excessive reliance on groundwater for water supply uses in the past has resulted in lowering of the groundwater table and subsequent land subsidence.  The SCVWD now manages groundwater and surface water supplies to protect groundwater resources and to maximize water supply reliability.   More than half of the SCVWD water supplies are surface water sources.  Use of groundwater in the Santa Clara Subbasin is currently off-set by the SCVWD through artificial recharge in addition to natural recharge.  Therefore, future growth and potential direct cumulative impacts on groundwater levels would be less than significant.  [NOTE:  Note that neither of the Projects proposes to rely on groundwater.]   

Recharge PotentialThe second way cumulative projects could cause impacts to groundwater table levels is by interfering with groundwater recharge.  As discussed under Existing Conditions, natural recharge occurs principally as infiltration from streambeds and direct percolation of precipitation that falls on the basin floor in areas with high recharge potential.  Consequently, changes in overlying land surface hydrology could alter groundwater recharge rates by increasing the amount of impervious surface cover or by increasing stormwater runoff so that rainfall does not percolate to groundwater.  Natural groundwater recharge from direct precipitation can occur in the unconfined groundwater subbasin region.122117  None of the listed near-term projects within the City of Palo Alto is located over the unconfined Santa Clara Subbasin; no foreseeable planned development is located within a high groundwater recharge area.  Comparison of the unconfined aquifer regions with HMP buildout map123118 indicates that the potential recharge areas of the Santa Clara Subbasin are already primarily 90 percent built out.  However, some areas within the potential groundwater recharge regions are still not built out and future development could increase impervious surfaces within the area with a subsequent loss in groundwater recharge potential.  [NOTE:  Note that neither of the Projects would substantially reduce the amount of pervious surface area and both most likely would increase the amount of pervious surfaces relative to existing conditions.]  The SCVWD Capital Improvement Plan includes projects for increasing groundwater recharge potential, water conservation, and water reuse to ensure adequate water supplies without diminishing resources.124119

Management of groundwater resources by the SCVWD would continue to serve to protect groundwater resources, incorporate artificial recharge to offset groundwater losses, and maximize water supply reliability within the subbasin.  [NOTE:  Begs question how much SCVWD can do; e.g., is all development planned for in its 2001 Groundwater Management Plan?  Does impact of cumulative projects exceed any expectations?]  Additionally, the HMP requires stormwater controls, such as infiltration or detention, for areas where increased runoff from creation of more impervious surfaces would potentially degrade stream channels that currently provide natural recharge.  Furthermore, future development would undergo the environmental review process that would determine if potential effects on groundwater recharge would be substantial and identify mitigation measures to minimize impacts, where necessary. Therefore, it is unlikely that there would be a cumulative substantial modification in the amount of runoff and hence, a significant decrease in groundwater recharge potential.  Consequently, potential cumulative impacts on groundwater recharge would be less than significant.


Combined Projects

The combined Projects analysis is provided for informational purposes.  Both the SUMC and Shopping Center Projects would not use local groundwater resources.  Both Projects could extract groundwater if necessary for construction dewatering, but this effect would be temporary and would not contribute to a direct lowering of the groundwater table.

Additionally, both the SUMC Project and the Shopping Center Project would not substantially reduce the amount of pervious surfaces available for groundwater recharge on their respective sites.  The surface area within both sites would generally remain constant before and after constructionSUMC Project would reduce impervious surface from 70 to 61 percent and the Shopping Center’s impervious surface would remain approximately constant.  Furthermore, the Project Area is not located within a significant groundwater recharge area: a confining layer separates the surface water table from the deep groundwater aquifer, and soils have slow infiltration rates.  Therefore, groundwater recharge within the Project Area is minimal and the combined Projects would not substantially alter groundwater recharge conditions .
HW-11.
Cumulative Groundwater Quality Impacts.  The cumulative impact on groundwater quality of the Projects, in combination with otherreasonably foreseeable probably future development, would have abe less than cumulatively considerable impact on groundwater qualitysignificant. (LTS)
2025 Cumulative Impact

Groundwater quality within the Santa Clara Basin is considered to be very good (see the Existing Setting of this section).  Therefore, although this is an important water resource, it is not already degraded or in imminent risk of substantial degradation.. 
Most of the Santa Clara Subbasin is a confined aquifer,125120 which would limit the potential for infiltrating pollutants to reach the underlying groundwater supply aquifer.  Undeveloped areas of the Santa Clara Subbasin would not be expected to have contaminated soils or groundwater that could cause or contribute to degradation of groundwater quality during construction of future development.  Redevelopment of existing developed areas over the confined aquifer could expose contaminated soils to rainfall runoff and infiltration; however, potential migration of pollutants to groundwater would be impeded by the confining layers.  Redevelopment in potential groundwater recharge areas may expose contaminated soils and groundwater to precipitation and runoff that could contribute to migration of pollutants into the shallow groundwater, as described for the Projects.  However, only one listed future project, 3401 Hillview, is potentially located above the unconfined aquifer zone and all significant redevelopment would be subject to the environmental review process to identify project-specific risks to groundwater quality and contaminated groundwater migration.  Additionally, the existing SCVURPPP Municipal NPDES Permit, local codes and regulations, limitations on infiltration BMPs where groundwater would be susceptible to contamination, and implementation of construction BMPs (SWPPP) would reduce the potential for spill and hazardous material contamination of groundwater resources and mitigation of contaminated soils during construction activities.  Consequently, future development in the Santa Clara Subbasin would be protected from contamination, would not expose contaminated soils or groundwater to infiltrating or runoff waters, and would therefore would not substantially degrade groundwater quality.  Consequently, cumulative impacts on groundwater quality couldwould be less than significant.

Combined Projects 

The combined Projects analysis is provided for informational purposes.  The SUMC Project has the potential for unknown soil contamination and the unknown contamination could affect groundwater quality during construction.  However, implementation of the mitigation measures identified for the SUMC Project and existing regulatory requirements would reduce the potential for substantial adverse effects on groundwater quality to safe levels.  Consequently, the combined Projects would not have a substantial contribution to cumulative impacts on groundwater quality    [NOTE:  Restate conclusion for the Shopping Center Project.] Areas of soil contamination on both the SUMC Project Sites and the Shopping Center Sites have been identified and either have been remediated or would be remediated prior to construction.  Therefore, groundwater quality would not be affected by rainwater flowing through any exposed contaminated soils during construction. 

HW-12. Cumulative Stormwater Runoff and Erosion:  The cumulative impact on stormwater runoff and erosion of the Projects, in combination with otherreasonably foreseeable probable future development, would have abe less than cumulatively considerable impact on stormwater runoff and erosionsignificant.  (LTS)
2025 Cumulative Impact

[NOTE:  Text in previous draft better in explaining why regional regulations would result in no significant cumulative impact.]

Population growth within the San Francisquito Creek Watershed is expected to increase by about 8.5 to 12.6 percent with a concurrent reduction in agriculture and natural resources jobs of about 14 to 22 percent; an increase in retail jobs by about 6 to 9 percent; and increase in manufacturing, wholesaleswholesale, and transportation jobs by about 12 to 15 percent; an increase in financial and professional service jobs by about 10 to 16 percent; and an increase in other jobs by about 7 to 17 percent.  The largest changes are expected to occur within the City of Palo Alto, although 2 to 3 percent of population growth would occur in the less developed Woodside and Portola Valley.  About half the job growth, but only about 20 percent of the population growth, would occur within the San Mateo County portion of the watershed.  Population, household, and job growth would likely result in a combination of infill, redevelopment, and new development within the watershed; however, many of the developable areas within the watershed are already nearly built out.126121
All of the near-term projects in the cities of Menlo Park and Palo Alto are located within areas requiring HMP controls or in areas where hydrograph modification would not contribute to stream bed or bank erosion.127122, 128123  Foreseeable,Reasonably foreseeable probable future planned development would primarily result in replacement of existing land uses with similar land useuses.  However, some vacant parcels are planned for development of residential, recreation, institutional, and retail land uses.  The majority of foreseeable development within the City of Palo Alto and along El Camino Real in Menlo Park would occur in areas that are already 90 percent built out. 129124  

Stormwater runoff and erosion within the San Francisquito Creek watershed are subject to existing regulatory requirements (Municipal NPDES Permits, Construction General Permit, as well as local municipal codes), which include both construction phase and permanent erosion and sediment controls that prevent substantial erosion and sediment transport from development within the San Francisquito Creek watershed.  Additionally, all of the jurisdictions in the San Francisquito watershed regulate activities that can cause erosion and sedimentation through their municipal codes. The stormwater ordinances adopted by all of the stakeholders ensure legal authority to control erosion and sediment transport.  Furthermore, new development and redevelopment within the watershed would be subject to either the San Mateo Countywide Water Pollution Prevention Program (SMCWPPP) Hydrograph Modification Management Standard130125 or the SCURPPPSCVURPPP HMP.  These existing regulations require stormwater controls where post-development site runoff may contribute to increased stream bed or bank erosion by increasing the amount of impervious surfaces or otherwise increasing the rate, volume, or duration of stormwater runoff.  Additionally, most cumulative development would not likely occur over such a long time frame that substantial interim changes in impervious surfaces would be present. Consequently, potential cumulative stormwater runoff and erosion impacts would be less than significant.
Combined Projects

The combined projects analysis is provided for informational purposes. Because of changes in drainage patterns or increased stormwater runoff, the SUMC Project   Due to project design, regulatory requirements, and mitigation measures described above, the combined SUMC and Shopping Center Project would have a potentially substantial effect.  Therefore, the combined Projects would not adversely affect drainage patterns at San Francisquito Creek during construction and operation and substantiallyor cause or contribute to substantial erosion in San Francisquito Creek.  However, Mitigation Measures A.HW-4.1 and B.HW-4.1, identified above and involving interim stormwater controls, would ameliorate the combined adverse effects to safe levels.
HW-13.
Cumulative Flooding and Stormwater Conveyance:  The cumulative impact on flooding and stormwater conveyance of the Projects, in combination with otherreasonably foreseeable probable future development, would have abe less than cumulatively considerable impact on stormwater runoff and erosionsignificant.  (LTS)
2025 Cumulative Impact

Continued growth and development within the San Francisquito Creek Watershed could increase the amount of impervious areas.  However, as discussed earlier, most of the foreseeable projects within the cities of Menlo Park and the City of Palo Alto, including the Projects, are primarily infill and re-development, and would not substantially alter the amount of impervious surfaces within the watershed.  As discussed under Impact HW-12, if the amount of impervious surfaces is increased, stormwater runoff controls would be required to ensure that runoff does not exceed existing rates for less than two-year through 10-year storm event for areas subject to HMP controls.  Other areas are already mostly impervious surfaces and redevelopment would not substantially alter the amount of impervious surface cover and, hence, stormwater runoff.  Furthermore, as discussed under Impact HW-5, increased imperviousness in urban areas often has little effect on flows during extreme events (e.g., 100-year flood flow events) because during these events, rainfall saturates even natural soils, rendering them effectively impervious.  Therefore, potential effects of cumulative development and growth in the San Francisquito Creek on flooding and stormwater conveyance would be less than significant.

Combined Projects 

The combined Projects analysis is provided for informational purposes.  The SUMC Project and the Shopping Center Project effects on flooding and stormwater conveyance would not be substantial.  Therefore, the combined Project’s  potential adverse effects on flooding and stormwater conveyance because the Projects would not increase combined impervious surfaces and would not be substantial.be subject to regulatory requirements for runoff control.  
HW-14.
 Streambank Instability:  The cumulative impact on streambank instability of the Projects, in combination with otherreasonably foreseeable probable future development, would have abe less than cumulatively considerable impact on streambank instabilitysignificant.  (LTS)
2025 Cumulative Impact


As discussed under Impact HW-12, new development and redevelopment within the watershed would be subject to either the SMCWPPP Hydrograph Modification Management Standard or the SCVURPPP HMP.  These HMPs require stormwater controls where post-development site runoff may contribute to increased stream bed or bank erosion (streambank instability).  The NPDES permit requirements for STOPPP [NOTE: What is this?] and SMCWPPP are very similar regarding erosion, flow, and sediment BMPs for significant new and redevelopment.  As mentioned above, under Impact HW-12, all foreseeable development in the City of Menlo Park and the City of Palo Alto would occur within areas subject to hydrograph modification controls or be located in watersheds that drain to lined channels and, therefore, are not subject to stream bed or bank erosion.

Additionally, the San Francisquito Creek Watershed Council coordinates stewardship of the San Francisquito Creek and its surrounding land to restore habitataquatic and riparian habitat [NOTE: any upland habitat work does not seem relevant to analysis of potential impacts on hydrology and water quality], monitor water quality and observe creek trends, raise awareness about the watershed, and provide policy support for local governments to keep the creek healthy and safe.  Representatives from public agencies, local governments, community organizations, and individual citizens make up the Steering Committee.  This oversiteoversight of San Francisquito Creek and coordination with stakeholders and policy makers further serve to protect and/or restore San Francisquito Creek from potential hydrograph modification impacts, as well as other impacts to its form and/or function.  [NOTE:  Why is this information presented for the first time here?  It seems as though it should be introduced much sooner.]

In order to address community concerns regarding flooding and environmental preservation on San Francisquito Creek, the City has worked with neighboring jurisdictions to create the San Francisquito Creek Joint Powers Authority (JPA).  The San Francisquito[NOTE:  The JPA was introduced on page 5 of this section.  Why repeat information here instead of referring back to it?]  The JPA is an agency empowered to protect and maintain the 14-mile San Francisquito Creek and its 45 -square-mile watershed. The JPA was created through the adoption of a joint powers agreement by the member agencies in order to:  
· To facilitateFacilitate and perform bank stabilization, channel clearing, and other creek maintenance;

· To planPlan flood control measures for the San Francisquito Creek watershed;

· To takeTake actions necessary to preserve and enhance environmental values and instream uses of San Francisquito Creek; and

· To coordinateCoordinate emergency mitigation and response activities relating to San Francisquito Creek.


Nearly all of the jurisdictions within the San Francisquito Creek Watershed have strong policies calling for the protection of natural resources, including trees, riparian corridors, and watercourses. The towns of Portola Valley and Woodside’s general plans list preservation of the natural beauty and landforms as primary goals. Both towns’ design guidelines also stress the protection of drainage swales, streams, slopes, trees and plant communities. Woodside, Palo Alto, Menlo Park, and Santa Clara County have adopted general plan policies to protect riparian corridors by creating buffers and the City of Woodside has implemented that policy in its zoning ordinance.  Portola Valley has created a Creekside Corridor Committee to study recommendations for establishing regulations and policies along creeks. Menlo Park also is planning to revise its Grading and Drainage Site and Design Guidelines or standard Conditions of Approval to promote the benefits of buffer zones and creek setbacks and restrict or prohibit structures and impervious surface within a specified distance from the top of the creek bank.


In Santa Clara County, the SCVWD has had authority to regulate certain activities near streams. On October 24, 2006, the SCVWD adopted a new Water Resources Protection Ordinance that governs and requires permits for activities that encroach on District land or facilities. The County and local municipalities continue to exercise their own land use authority and incorporate review of streamside activities into their existing land development approval and permitting processes.  [NOTE:  Similarly, it seems that this information should be presented with the SCVWD discussion above and simply cross-referenced here.]

[NOTE:  Based upon all of the above, how and why do the Projects have significant impacts in this area?  If indeed each Project has a significant project-level impact, then at least before mitigation, the cumulative effect could be significant.  Incorporate a discussion of each Project here, perhaps noting that Project impacts will be mitigated and, when combined with cumulative projects, will not create a significant cumulative impact.]

Consequently, compliance with existing regulations and requirements would protect streambank stability and cumulative streambank instability impacts would be less than significant.  

Combined Projects 

The combined Projects analysis is provided for informational purposes.  Both the Shopping Center Project and the SUMC Project would have a potentially adverse impact on streambank instability.   [NOTE:  As noted above, this is not sufficiently supported.], but Mitigation MeasureMeasures A.HW-4.1, B.HW-4.1, and B.HW-4.2, identified above and to be implemented by the Projects’ sponsors, would reduce the Shopping Center and SUMC Projects’ potential for adverse effects on streambank instability to non-substantial levels.  Therefore, the combined Project’sProjects’ potential adverse effects on streambank instability would be reduced to safeless than significant levels.

HW-15.
 Degradation of Surface Water Quality.  The cumulative impact on degradation of surface water quality of the Projects, in combination with otherreasonably foreseeable probable future development,  would have abe less than cumulatively considerable impact on degradation of surface water qualitysignificant.  (LTS)
2025 Cumulative Impact

Please see the discussion for Impact HW-7.  [ NOTE:  Note that the area is nearly 90 percent built out.]  Future development within the watershed wouldmay include construction activities such as excavation and trenching for foundations and utilities, soil compaction and site grading, all of which would temporarily disturb soils. Disturbed soils and any associated pollutants are susceptible to high rates of erosion from wind and rain, resulting in potential sediment transport from the construction site.  Additionally, the delivery, handling, and storage of construction materials and wastes, as well as the use of construction equipment, could also introduce a risk for stormwater contamination that could impact water quality. Following construction, the major source of pollution in stormwater runoff would be contaminants that have accumulated on rooftops and other impervious surfaces, such as parking lots and pedestrian walkways.  
Construction activities and development within the watershed would be subject to existing regulations that include the Basin Plan, Construction General Permit, the Municipal NPDES Permits (SMCWPPP and SCVURPPP), and existing municipal codes.  These existing regulations would serve to protect surface water from potential pollutants associated with construction and potential construction impacts on surface water quality would be less than significant.
The San Francisco Bay and San Francisquito Creek are listed as impaired by pesticides, sedimentation/siltation, certain heavy metals, and other constituents.  Therefore, any additional contributions of these constituents to San Francisquito Creek or the San Francisco Bay could be deemed potentially significant.  However, TMDLs have been developed for mercury and diazinon and are being developed for the rest of the pollutants by 2018.  All projects within the watershed that discharge to the San Francisco Bay [NOTE:  What about the creek?] would have to comply with any existing TMDLs, which would reduce potential impacts from these pollutants.  [NOTE:  Re-establish that TMDLs are not Project-centric, but waterbody centric.  I.e., they refer to max pollutants a body of water can receive, not that a Project can emit.]  Furthermore, the impaired waters list is revisited every two years and updated as necessary.  Continued monitoring and assessment serves to identify new impairments and evaluate the effectiveness of programs for protecting water quality.  

Additionally, new or redevelopment projects within the San Francisquito Creek watershed would have to undergo the environmental review process and local permit application process and have to comply with the SMCWPPP or SCURPPPSCVURPPP for post-construction water quality management. Therefore, existing regulations and requirements would protect surface water quality, and cumulative water quality degradation impacts would be less than significant.

Combined Projects 

The combined Projects analysis is provided for informational purposes.  Because bothBoth the SUMC and Shopping Center Projects would be required to comply with existing regulations that would protect water quality from degradation, during both construction and operation, potential adverse effects of each project would not be substantial.  Therefore, the combined Project’s adverse effects on degradation of water quality would not be substantialso they would not degrade water quality.

HW-16.
 Dam Failure Inundation: The Projects, in combination with other foreseeable development, would have a less than cumulatively considerable impact regarding dam failure inundation.  (LTS)
2025 Cumulative Impact
The Association of Bay Area Governments (ABAG) Dam Failure Inundation map shows the areas subject to dam failure inundation within the San Francisquito Creek Watershed.  Most of the areas subject to dam failure inundation are already developed areas, except for areas adjacent to stream and tributary corridors.  Development of areas adjacent to stream and tributary corridors would be subject to regulations and requirements associated with streambank instability protection and riparian habitat protection.  Additional development or re-development within already developed areas subject to dam failure inundation would not substantially increase impacts associated with dam failure inundation; existing risks and exposure to dam failure inundation would not be greatly increased.
The federal Disaster Mitigation Act of 2000 (DMA 2000) requires that cities, counties, and special districts have a Local Hazard Mitigation Plan to be eligible to receive FEMA hazard mitigation funds. To assist local governments in meeting this requirement, ABAG received a grant from FEMA through the California Governor's Office of Emergency Services to prepare a multi-jurisdictional plan that fulfills the requirements of DMA 2000. The Plan and ABAG Annex were adopted by ABAG's Executive Board on March 17, 2005. As a participant in the ABAG multi-jurisdictional planning process, staff from the cities of Menlo Park and Palo Alto helped in the development and review of the comprehensive list of mitigation strategies in the overall multi-jurisdictional plan.  The Emergency Operations Coordinator, within the City of Menlo Park Police Department, ensures that monitoring of the Menlo Park Annex occurs.   The City of Palo Alto’s Manager’s Office ensures that monitoring of the Palo Alto Annex occurs.  Additionally, ABAG ensures that the overall multi-jurisdictional plan is monitored and updated on an on-going basis.
No City of Menlo Park critical facilities are located within a dam failure inundation area.131  Furthermore, the Palo Alto Comprehensive Plan includes an emergency management policy to minimize exposure to all hazards through emergency management planning (Policy N-55).  The City of Palo Alto conducts emergency preparedness on an on-going basis and includes specific provisions for pre-emergency planning and post-disaster recovery.  The City of Palo Alto has an Emergency Plan to inform and protect citizens against emergencies such as dam failure inundation.  Consequently, these existing mechanisms would ensure that cumulative impacts associated with dam failure inundation would remain less than significant.
Combined Projects
The combined Projects analysis is provided for informational purposes.  Portions of the Project Area are located within the dam failure inundation zone for failure of the Searsville Dam.  However, the City of Palo Alto Emergency Plan and Stanford University dam inspections and maintenance would ensure that potential adverse effects to each project are minimal.  The combined Projects would increase risks associated with dam failure inundation. However, the combined Project’s adverse effects from dam failure inundation would remain not substantial.
[NOTE:  Dam failure inundation is site-specific and isn’t an impact that cumulates.  Add a sentence at the beginning of Cumulatives that explains this.]
HW-17.16. Violation of Any Water Quality Standards or Waste Discharge Requirements (WDRs).  The cumulative impact of the Projects, in combination with other foreseeable development, would have a less than significant cumulatively considerable on violation of water quality standards and WDRs would be less than significant.  (LTS)
2025 Cumulative Impact

Please see the discussion for Impact HW-9.  Applicable WDRs include the Municipal NPDES Permits (San Mateo Countywide NPDES Permit and the Santa Clara Valley Countywide NPDES Permit), the Construction General Permit, the Industrial General Permit (where applicable), and any individual WDR or NPDES permit associated with construction dewatering (if required).  If construction dewatering is minimal, discharges may be covered under the Construction General Permit.  Applicable Water Quality Standards are listed in the Basin Plan and incorporated TMDLs. The Municipal NPDES Permits and Construction General Permit were prepared to implement requirements for protecting surface water and groundwater quality and to ensure that water quality standards are met.  Municipalities within San Mateo and Santa Clara Counties have incorporated requirements of the Municipal NPDES Permit and Construction General Permit into their Municipal Codes, and enforce these requirements through permit review and approval processes.  Furthermore, the SCVURPPP and SMCWPPP require hydromodification controls for projects within their jurisdictions that may cause or contribute to increased bed or bank erosion.   Additionally, development within the San Francisquito Creek Watershed and Santa Clara Subbasin would have to undergo the environmental review process that would identify potential project-specific impacts and mitigation such that overall development would not cause or contribute to substantial violations of water quality standards or waste discharge requirements and impacts would be less than significant.

Combined Projects

The combined Projects analysis is provided for informational purposes.  Because both the SUMC and Shopping Center Projects would be required to comply with existing regulations that would protect water quality from degradation, during both construction and operation, potential adverse effects of each project would not be substantial.  Therefore, the combined Project’s adverse effects on violation ofthe combined Projects would not violate water quality standards or WDRs would not be substantial.

3.11  Hydrology
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