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2. Introduction

The Hopkins Marine Station (RMS) is a unit of Stanford University organized within the Department of
Biology in the School of Humanities and Sciences. The Station was founded in 1892, at the time that the
University itself was established. HMS is the oldest marine station on the United States Pacific Coast and
has been at its present location on China Point since 1918.

The State Water Resources Control Board (State Water Board), under its Resolution No. 74-28,
designated certain Areas of Special Biological Significance (ASBS) in the adoption of water quality control
ptans for the control of wastes discharged to acean waters. To date, thirty-four coastal and offshore island
sites have been designated ASBS. Among the ASBS designated was the Pacific Grove ASBS .

Since 1983, the California Ocean Plan (Ocean Plan) has prohibited waste discharges to ASBS (SWRCB
1983). Similar to previous versions of the Ocean Plan, the 2009 Ocean Plan (SWRGCB 2009) states:
“Waste shall not be discharged to areas designated as being of special biclogical significance. Discharges
shall be located a sufficient distance from such designated areas to assure maintenance of natural water
quality conditions in these areas.”

The Pacific Grove ASBS was designated for the following reasons; (1) it has a diversity of habitat and
biological assemblages: (2) it has dense beds of giant kelp Macrocyslis pyrifera; (3) surf grass dominates
large areas; (4) endangered sea ofters forage in this area (SWRCB, 1879).

Assembly Bifl 2800 (Chapter 385, Statutes of 2000), the Marine Managed Areas improvement Act, was
approved by the Governor on September 8, 2000. This law added sections to the Public Resources Code
(PRC) that are relevant to ASBS. Section 36700(f) of the PRC defines a State Water Quality Protection
Area (SWQPA) as “a nonterrestrial marine or estuarine area designated to protect marine species or
biological cormmunities from an undesirable alteration in natural water quality, including, but not limited to,
areas of special biological significance that have been designated by the State Water Board through its
water quality control planning process." Section 36710 (f) of the PRC stated: “In a state water quality
protection area, point source waste and thermal discharges shall be prohibited or limited by special
conditions. Nonpoint source pollution shall be controlled to the extent practicable. No other use is
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restricted.” The classification of ASBS as SWQPAs went into effect on January 1, 2003 (without Board
action) pursuart to Section 36750 of the PRC.

Senate Bill 512 (Chapter 854, Statutes of 2004) amended the marine managed areas portion of the PRC,
effective January 1, 2005, to clarify that ASBS are a subset of SWQPAs and require special protection as
determined by the State Water Board pursuant to the California Ocean Plan and the California Thermal
Plan. Specifically, SB 512 amended the PRC section 36700 (f) definition of state water quality protection
area to add the following: "Areas of special biological significance’ are a subset of state water quality
protection areas, and require special protection as determined by the State Water Board pursuant to the
California Ocean Plan adopted and reviewed pursuant to Article 4 (commencing with Section 13160) of
Chapter 3 of Division 7 of the Water Code and pursuant to the Water Quality Control Plan for Control of
Temperature in the Coastal and Interstate Waters and Enclosed Bays and Estuaries of California
(California Thermal Plan) adopted by the State Board."

Seclion 36710(f) of the PRC was also amended as follows: “In a State Water Quality Protection Area,
wasle discharges shall be prohibited or limited by the imposition of special conditions in accordance with
the Porter-Cologne Water Quality Control Act (Division 7 (commencing with Section 13000) of the Water
Code) and implementing regulations, including, but not limited to, the California Ocean Plan adopted and
reviewed pursuant to Article 4 (commencing with Section 13160) of Chapter 3 of Division 7 of the Water
Code and the Water Quality Control Plan for Control of Temperature in the Coastal and Interstate Walers
and Enclosed Bays and Estuaries of California (California Thermal Plan) adopted by the state board. No
other use is restricted.” This language replaced the prior wording stating that point sources into ASBS
must be prohibited or limited by special conditions, and that nonpoint sources must be controlled to the
extent practicable. In other words, the absolute discharge prohibition in the Ocean Plan stands, unless of
course an exception is granted. The classification of AS8S as a subset of SWQPAs does not change the
ASBS designated use for these areas. Praclically speaking, this means that waste discharges to ASBS
are prohibited under the Ocean Plan and Thermal Plan unless an exception is granted. The terms and
conditions in the mitigated negative declaration and in this initial study are special protections
recommended by staff for the Pacific Grove ASBS, and constitute the special conditions referred to in
Section 36710(f) of the PRC.

On October 18, 2004, the State Water Board notified HMS to cease storm water and nonpoint source
waste discharges into an ASBS or to request an exception under the Ocean Plan. On

November 30, 2004, HMS responded with a request for an exception to the Ocean Plan. Subsequently,
the State Water Board provided general instructions for exception application packages via its Web site.
On February 15, 2006, the State Water Board sent a letter to the HMS providing specific instructions and
deadlines for submission of the application packages.

The State Water Board then received an application for an individual exception to the Ocean Plan
prohibition against waste discharges to ASBS from the responsible party dated August 31, 2006.

Section Ill (1){1) of the 2009 Ocean Plan states: "The State Board may, in compliance with the California
Environmental Quality Act, subsequent to a public hearing, and with the concurrence of the U.S.
Environmental Protection Agency, grant exceptions where the Board determines: a. The exception will not
compromise protection of ocean waters for beneficial uses, and, b. The public interest will be served.”

3. Project Description

HMS seeks an exception from the Ocean Plan's prohibition on discharges into ASBS. The exception with
conditions, if approved, would allow their continued waste seawater effluent and storm water discharge
into the Pacific Grove ASBS. This would provide additional protections for beneficial uses that are not
currently provided.
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4. Environmental Setting
4.1 Pacific Grove ASBS General Overview

The Pacific Grove ASBS is oriented in a northwest-southeast direction, adjacent to the town of Pacific
Grove in Monterey County. The official boundary description as stated in the State Water Board
publication Areas of Special Biological Significance (1976), is as follows:

Ocean areas within the foilowing boundaries as they existed April 1, 1963: Beginning at the point of
intersection of the southeasterly corporate limit line of the City of Pacific Grove produced, and the line of
mean high tide of the Bay of Monterey; thence northwesterly along said line of mean high tide to the
intersection with the westerly corporate limit line of said City (Asilomar Avenue produced); then north 19°
22’ east along said westerly corporate limit line produced, to the point in the Bay of Monterey where the
depth of water in said bay is sixty (60) feet measured from the level of mean low tide; thence southeasterly
along the line in said bay which line is at a constant depth of sixty (60) feet measured from the levei of
mean low tide, to the intersection with the southeasterly corporate limit line of said city produced; thence
south 58° 58" west along said southeasterly corporate limit line produced, to the point of beginning
(SWRCB, 1979).

4.2 ASBS Setting

The location of the ASBS at the outer, southernmost extreme of Monterey Bay results in oceanographic
and biological features that resemble those of the open ocean. The ASBS is relatively close to the
Monterey Submarine Canyon and may be affected by canyon as well as coastal upwelling. The
oceancgraphic seasons in the ASBS, particularly in the western portion, generally correspond with those
offshore. Currents in the ASBS are weak, highly variable, and largely influenced by the wind. There is
some evidence of a clockwise gyre, or predominantly onshore water movement, during the upwelling
pericd. Because the ASBS is in close proximity to upweliing activity, is shallow, and adjacent to no major
drainages, the following conditions exist: (1) surface temperatures are low; (2) thermoclines are unstable
angd poorly developed; (3) salinity is high and does not fluctuate radically; (4) dissoived oxygen is relatively
low; and (5) nutrient levels vary spatially and temporally. The narrowness of the intertidal zone in the
eastern portion of the ASBS appears to limit species diversity and abundance; both of the latter features
increase to the west as the intertidal zone widens. The seawall adjacent to the ASBS is important in
mitigating cliff erosion and channeling and controlling access to the intertidal zone (SWRC8 1979).

4.2.1 Hopkins Marine Station

HMS is located on the waterfront at the northwest end of Cannery Row on the boundary between the cities
of Monterey and Pacific Grove.

4.3 ASBS Physical Description

The coastline becomes more exposed to coastal waters as it proceeds from east to west along the ASBS.
Point Pinos, only 0.3 miles (0.5 km) west of the ASBS, marks the southern end of Monterey Bay. This
long, low-relief granite point continues sub-tidally as a shallow rocky reef, which is an extreme navigational
hazard. Both the point and the reef offer considerable protection to the western half of the ASBS, which
would otherwise be completely exposed ta the open ocean (SWRCB 1979).
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4.3.1 Location and Size

The Pacific Grove ASBS is located at the southwest corner of Monterey Bay. It is adjacent to the town of
Pacific Grove in Monterey County. The western portion of the ASBS includes part of the Pacific Grove
Marine Gardens State Marine Conservation Area and the eastern portion of the ASBS is approximately
co-located with the Lovers Point State Marine Reserve. The Edward F. Ricketts State Marine
Conservation Area is located adjacent to and southeast of the ASBS, and the Asitomar State Marine
Reserve is located adjacent to and west of the ASBS. The length of the coastline adjacent to the ASBS is
3.3 miles (6.3 km). The seaward boundary of the ASBS is an average of 0.43 miles (0.69 km) offshore.
The surface area of the ASBS is approximately 680 acres (275 hectares). The western seaward boundary
of the ASBS is at 36°38°36" N latitude, 121°55'42" W longitude and is a seaward extension of Asilomar
Avenue. The eastern seaward boundary is at 36°37'24" N latitude, 121°53'54" W longitude and is a
seaward extension of Eardley Avenue (SWRCB 1979).

4.4 Climate

The ASBS has a Mediterranean climate. Upwelling activity encourages a high incidence of feg, which in
turn moderates air temperature (SWRCB 1879). The ASBS lies within the latitudinal range dominated by
the Pacific high pressure cell, a clockwise-moving gyre with its center at about 40°N latitude. The
proximity of this high pressure cell to the California coast is responsible for large-scale weather patterns
within the ASBS.

Rainfall is moderate within the ASBS and highly seasonal. The persistence of the Pacific High almost
totally excludes rainfall during the summer. The rainy season begins whenever the Pacific High is
dislodged; this can occur as early as September, or as late as January. The length of the rainy season is
also highly variable, such that March and April can experience the heaviest rains, or no rain at all.

Wind direction varies seasonally with the location of the Pacific High pressure cell. When this cell is
centered over the North Pacific, generally between April and Septembes, the coast catches the eastern
edge of the gyre, and prevailing winds are from the northwest. In Monterey, prevailing winds are from the
north or northwest over 58% of the time in the spring and summer. The strongest northwest winds usually
occur in March and April. During the winter, the Pacific High is frequently dislodged by low pressure
systems, in which atmospheric rotation is counter clockwise. Thus, winds accompanying such storm
fronts will be from the south, southwest or southeast, depending upon the direction of the storm's
approach. Northerly winds occur as the storm front passes eastward, and represent the western side of
the counterclockwise moving gyre. Prevailing winds are still from the northwest, north-northwest or north
more than 47% of the time, but are generally weaker than in spring and summer.

Air temperatures in the ASBS are moderate and show little diurnal or seasonal vanation. The average
annual maximum temperature is 71.1 °F (21.7°C); the average annuat minimum temperature is 48.6°F
(9.2°C). The proximity of both the bay and the ocean serves to moderate fluctuations in nearby land
temperatures. The afternoon sea breeze keeps maximum temperatures down, whereas the evening fog
traps heat radiated off the land and prevents early morning temperatures from dropping further. Fog is a
characteristic feature of Pacific Grove weather, particularly in the late spring and summer. During this
periog, a low-lying fog bank generally persists in the area with only short afternoon breaks. Fog is most
prevalent in July, August, and September. Fog is a highly localized phenomenon. Its occurrence is related
to that of upwelling, which creates a maximum range between air temperatures over land and water. Fog
formation is least common during the fall, when warmer oceanic water invades nearshore areas (SWRCB
1979).
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4.5 Geological Sefting
4.5.1 Above Shoreline Land Mass

The ASBS is located at the northern end of the Santa Lucia Mountains, where these mountains descend
beneath Monterey Bay. The geolegy of the shoreline and nearshore waters of the ASBS is relatively
simple, consisting only of Santa Lucia grancdiorite. The rock is highly fractured and, therefore, weathers
easily to sand size particles. The rock mass is cut by dikes, which are somewhat more resistant to
weathering than the granodiorite. The rocks are extensively jointed in several girections; the most
persistent being paraliel to the shoreline; jointing frequently occurs perpendicutar to this, thus producing a
blocky pattern in the exposed outcrops best seen at Lucas Point and Otter Point. The sandy beaches
within and adjacent to the ASBS are derived entirely from the granodiorite. Arnal et al (1973) noted that
Monterey Bay is a closed system with no sediment being transported into or out of the bay to the north and
south. Also, the shorejine at Pacific Grove is situated such that longshore transport into the area from
south bay beaches is highly unlikely (SWRCB 1979),

4.5.2 Submarine Topography

The ASBS is located in Monterey Bay, a wide-mouthed, deep bay which is bisected by an extensive
submarine canyon. The canyon, as delineated by the 100-fathom curve, occupies 15% of the Bay's area.
{t drops off most steeply near shore and is 100 fathoms deep only 1% miles (2.4 km) offshore. At the
mouth of the Bay, the canyon is about 450 fathoms deep and 5 miles (8.0 km) wide (SWRCB 1979). The
canyon is aligned in a northeast-southwest direction, so at the mouth of the Bay the canyon is much closer
to the southern headlands (4.1 miles, 6.5 km) than it is to Santa Cruz, at the north end of the bay. The
south canyon wall is also steeper, dropping from 100 to 900 fathoms in 1% miles (2.4 km) off Point Pinos
(SWRCB 1979). The ASBS lies within the southern “shallows” of the bay, a water area enclosed by the
Monterey Peninsula on the west side. Within the ASBS, depth contours are more compressed than in the
rest of the southern shallows. The 40 fathom curve i1s 1 mile (1.6 km) offshore at Pacific Grove, but 3
miles (4.8 km) offshore at Monterey (SWRCB 1979). The subtidal topography of the ASBS consists of
shallow water reefs, interspersed with fields of coarse-grained sand. Kelp beds generally mark the
location of reefs during the summer. There are also numerous shallow submerged rocks in the ASBS
near Point Piros, Lucas Point (Aumentos Rock), Lovers Point, and Point Cabrillo (SWRCB 1979).

4.5.3 Substrate for Marine Life

The subtidal topography of the ASBS consists of shallow water reefs, interspersed with fields of coarse-
grained sand. Kelp beds generally mark the location of reefs during the summer. There are also
numerous shallow submerged rocks in the ASBS near Point Pinos, Lucas Point (Aumentos Rock), Lovers
Point, and Point Cabrillo (SWRCB 1979).

4.6 Oceanographic Conditions and Marine Water Quality
4.6.1 Currents

Winds, bottom topography, tidal cycles, and the proximity of the open coast influence currents within the
ASBS. Current patterns are also influenced by prevailing offshore currents including the California
Current and the Davidson Current. As the California Current travels south along the coast, surface waters
are driven offshore. This causes upwelling of deeper waters along the coast (SWRCB 1979).

Currents within the ASBS are weak and variable. Because this is a nearshore area, wings, bottom
topography and the tidal ¢cycle exert considerable influence on the speed and direction of currents at any
padicular tme. However, the ASBS is also located in close proximity to the open coast, and current
patterns are also influenced by prevailing offshore currents. The southward flowing California Current
predominates in offshore surface waters between about February and October. This current is the
eastern leg of the massive, clockwise-moving North Pacific Gyre; consequently, it brings waters of more
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northern origin to the central California coast. The influence of the California Cusrent on circulation
patterns in the bay depends largely on its speed, which varies seasonally. When it first appears in surface
waters, in February, the California Current has an average speed of about .04 knots. Current speed
increases rapidly to 0.21 knots in March, and reaches a maximum of 0.28 knots in July. Subsequently,
the speed decreases to about 0.07 knots in September and Oclober.

The seasonal presence of the California Current corresponds with that of the Pacific high pressure cell,
which is responsible for prevailing northwest winds. As the California Current travels south along the
coast, surface waters are driven to the right, or offshore, by the combination of northwest winds and the
Coriolis force. Upwelling of deeper waters occurs along the coast, causing this oceanographic season to
be termed the upwelling period. The closest area of coastal upwelling is 6 10 12 miles (10 to 18 km) south
of Monterey Bay. Northwest winds and the California Current both weaken in the early fall, allowing
oftshore, oceanic water to invade nearshore regions. Both the onset and duration of this oceanographic
season, the Oceanic Period, are highly variable; it generally occurs between September and October.

The Davidson Period, from about November to February, is characterized by the surfacing of the
Davidson Current, a massive, northward flowing counter-current. Throughout most of the year, the
Davidson Current flows beneath the California Current, at depths greater than 655 ft. (200 m). it gradually
rises to shallower depths in the fall and reverses current direction intermittently even in surface waters
during the winter. This current carries equatorial Pacific water of higher salinity and temperature than
generaily exists at this latitude and has an important moderating effect on winter ocean temperatures.

As with the California Current, the influence of the Davidson Current on Monterey Bay circulation patterns
depends somewhat on ifs speed. Current speed increases from about 0.04 knots in November to a
maximum of 0.14 knots in December and January, and current direction shifts from the south to the
southeast. The onset of the Davidson Period corresponds with the advance of atmospheric low pressure
cells, and often begins abruptly with the year's first winter storm. The northward flowing current 1s
deflected onshore by the Coriolis force, and downwelling results. Particularly during storms, downwelling
is evidenced by large nearshore swells and causes vertical mixing to depths of up to 163 to 330 fi. (50 to
100 m). Upwelled waters enter Monterey Bay near Pt. Pinos, following the contours of the submarine
canyon, and exit near Santa Cruz to the north.

As the canyon is oriented in a southwest-northeast direction, the entrance of upwelled water imparts a
general counter-clockwise current pattern in the Bay. However, a portion of the eatering water sometimes
splits off at Pt. Pinos and forms a clockwise eddy near the ASBS. Oceanic waters generally reach the
ASBS during a portion of the oceanic period, as the ASBS is located at the outer edge of the bay. The
blue, warmer oceanic water is easily distinguished from the bay's typical cold, greener water. Currents are
probably weaker and more variable than during the Upwelling Period.

Nearshore currents off Cannery Row tends to be directed offshore, such that drift boitles are recovered
often near Santa Cruz. When water movement is onshore, recoveries are made at a more westerly
position than during the upwelling period. This could be attributed to a lessening of northwest winds
and/or disappearance of a clockwise gyre in the south bay. The Davidson Current is moce sluggish than
the Catifornia Current, and thus its effect on bay circulation is more easily counteracted by prevailing
winds. Blaskovich (1873) in (SWCRB 1979) estimated that the Davidson Current determinegd surface
circulation patterns in the bay only when wind speeds were less than one meter per second (about 2.2
miles per hour) (SWRCB 1979).

4.6.2 Water Quality and Temperature

The seawater of the area can be characterized as a coastal water mass in a transitionai area. The coastal
water is influenced by the subarctic Pacific and Eastern North Pacific Central water masses, which are
carried into the area by the southward flowing California current. Salinities in the area are generally
constant and range from 33%00 to 34°/00 throughout the year. Periods of maximum temperature
generally occur during the months of August and September. Periods of minimum temperature occur
during March, April or May, depending upon the occurrence of localized upwelling. Upwelling in the area
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results from strong northwest or northeast winds, which displace coastal surface water offshore and Qriye
deeper, nutrient-rich water to the surface. The Davidson Current, a northward-flowing, warm, low-salinity
current, Is usually evident off this area during the fall months of October and November (SWRCB 1879).

See the Environmental Impacts section for additional information on water quality.
5. Marine Biological Resources of the ASBS

A biological reconnaissance survey was conducted in 1877 and the report for that survey was published
by the State Water Board in 1979. That report enumerated 87 species of algae and plants, 521 species of
invertebrates and 17 species of fish that inhabit the ASBS. The subtidal zone contain a high level of
species diversity including both veriebrates and inveriebrates. Giant kelp dominated in the subtidal area
along with dense areas of surf grass, creating jungle-like areas. The kelp bed was most extensive at
Point Pinos where there is more rocky substrate.

The intertidal substrate of the ASBS consists of granite boulders and outcrops, interspersed with small,
sandy coves. Species dversity and abundance i1s generally limited. Sea lettuce, split whip, rockweed, ad
corallines are examples of the algal species found within the ASBS; while the aggregating anemone and
the solitary anemone, barnacles, crabs, red abalone, brown and black turban snails, and various sponges
are examples of the diverse fauna found at the ASBS. Filamentous red algae were common on all rocks,
mixed with worm lubes and loose sand grains (SWRCB 1979). Appendix A provides a species list from
the 1979 Reconnaissance Survey.

Tenera performed “A Comparative Intertidal Study angd User Survey, Point Pinos, California” (July 2003),
which was submitted as part of the City of Pacific Grove's exception application. The purpose of the Point
Pinos Survey was to investigate the effects of visitor use on the Point Pinos rocky shoreline located on the
Monterey Peninsula, and just outside the westem boundary of the Pacific Grove ASBS, and was not
designed to survey the biological community at outfall locations, or the effects of discharges on the ASBS.
In this report, site descriptions were compared to Point Pinos, which receives high levels of visitor use
because of its scenic values and easy accessibility from roads, adjoining parking lots, and trails. One of
the main atiractions of Point Pinas is the rich, diverse marine life atong the rocky shore. Tide pools are
common in the area, and small sandy beaches also occur along the upper shore.

Five sites surveyed in the State Water Board 1979 Reconnaissance Survey Report (SWRCB 1879) were
revisited in July 2002. One of the five sites was located at Point Pinos and the other four sites were
situated along the shoreline between Point Pinos and HMS. A species list was developed for each site by
walking the area and noting all species encountered. All identifications were made in the field. In
contrast, it was not clear in the original study if samples had been collected for laboratory identification.
The lide level was slightly above MLLW (above the surf grass zone) during the 2002 survey. Two
biologists worked separately in the search effort at each site and created a combined species list for each
site. The combined search effort at each site was between 1-2 hours,

The Point Pinos report found it difficult to use the data from the State Water Board 1979 Reconnaissance
Report (field survey in 1977) and current data to make direct comparisons over time, as the species list
appeared to be affecled by differences in the intensity of search effort, time spent at each site, tidal levels
during the surveys, and detail to adequately characterize the sampling sites. It was found that the most
common species were still present in all areas in both surveys, but there was uncertainty concerning the
continued or past occurrences of less common species. Without the same sampling effort in both
surveys, there was no assurance in whether a species was not present or simply overlooked.

The total number of algal and invertebrate species found at the Point Pinos site was similar between the
1977 and 2002 surveys. In contrast, more species were found at each of the four other sites in the 2002

survey compared to the 1977 survey, but all of the sites also had species that were unigue to one or the
other survey.
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The appendices in the 1978 State Water Board Report contain other species lists. Tenera found that
those lists could not be used for comparison with the current survey. The list of intertidal invertebrates for
several areas in the State Water Board Report is based on the cumulative listings from 27 literature and
museum references dating in the 1940s-1960s. The species were tabulated for large general areas (Point
Pinos, Monterey Peninsula, Pacific Grove, HMS). Because the collecting locations were not specified, the
data were of limited use in comparing changes in faunal composition over time. Also, the number of
species found in each area probably reflects the number of times each area was sampled. Tenera found,
however, that Point Pinos was a popular study area between the 1940s and 1960s, as the species list for
Point Pinos is the longest. Tenera concludes that, from their observations, overall diversity has not
changed at the Point Pinos site since the survey in 1977.

Tenera found one conclustve difference, however, between the 18977 and 2002 surveys. This was a lack of
sea palms (Postelsia palmaeformis) in the present survey, although they were not able to conclude
whether its absence was due to visitor impacts or other causes. Although not listed as a species of
special concern or of rare, endangered, or threatened status by OFG or the U.S Fish and Wildlife Service,
California Code of Regulations prohibit cutting or disturbing this species. Regardless, this species is
illegally coliected for consumption.

A paper by Sagarin et al (1999) was reviewed. Of 45 invertebrate species studied at the HMS in the
Pacific Grove AS8S, the abundances of 8 southern species increased and the abundances of § northern
species decreased. Annual peak mean shoreline ocean temperatures at Pacific Grove have increased by
2.2° C over the past 60 years. This paper's conclusion was that changes in the invertebrate fauna in the
rocky intertidal community between the period 1931 to 1833 and the period 1993 to 1994 indicate that
species' ranges shifted northwarg, consistent with predictions of change associated with climate change
(i.e., warming). However, State Water Board staff also reviewed olher work by Schiel et al (2004), which
found (for the area at Diablo Canyon in San Luis Obispo County) that changes in community structure
were common and there was little support for the hypothesis of predictable directional changes in northemn
and southern species based on biogeographic models (i.e., there was no obvious connection to global
warming).

The Partnership for Interdisciplinary Studies of Coastal Oceans (PISCO) is a consortium of four west
coast universities that focuses on regional-scale, multidisciplinary research related to coastal rocky reefs.
The CBS is a large-scale research project designed to measure diversity and abundance of algae and
invertebrates in rocky intertidal communities on the West Coast of temperate North America. This study
combines extraordinary precision at the local scale across an expansive spatial scale to create an
unprecedented data set for investigating intertidal community structure patterns. In January 2003 and
December 2006 PISCO conducted a Coastal Biodiversity Survey (CBS) in the ASBS at Hopkins Marine
Station.

The CBS consists of taking a 30 meter section of the rocky intertidal bench and creating fransects every
three meters, resulting in 11 transect line areas. Atleast 100 uniformly spaced sample points were then
collected from each transect. Special attention was given to mobile invertebrates to ensure they were not
over counted. The results of those surveys are listed in Appendix B.

5.4 Threatened, Endangered and Other Wildlife

5.4.1 Marine Reptiles

Marine sea turtles occur in California waters. Four species of federally protected sea turtles may be along
the California coast: green (Chefonia mydas FE), leatherback (Dermochelys coriacea FE), loggerhead
(Caretta carelta FE), and olive ridley sea turtles (Lepidochelys olivacea FE). These marine luriles are
circum-global in distribution but breeding colonies have not been observed in California (Coastal
Conservancy 2005).
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5.4.2 Marine Birds

Birds are important predators of many of the fish and invertebrates inhabiting the coast. In the rocky
intertidal zone, several species of shorebirds {(especially black turnstones, surfbirds, rock sandpipers,
black oystercatchers, willets, and whimbrels) prey on water lice, salt water fleas, and other small
crustaceans. Bristle worms, a variety of smali mollusks, and occasionally representatives of other
invertebrate taxa are also preyed upon. Gulls feed on crab, seastars, Pisaster ochraceus, and sea
urchins. On the sandy beach, sanderlings and marbled godwits probe for water lice, Exciro/ana, salt water
fleas. Orchestoidea and Paraphoxus, the sandcrab, Emerita analoga, and adult and larval (insects.
Seabirds that capture food near the water surface (pelicans, phlaropes, terns, and gulls) or dive beneath
the surface (loons, grebes, cormorants, sea ducks, and alcids) forage on zooplankton, squid and fish, as
well as mollusks and crustaceans taken from the seafloor (SWRCB 1979).

Of the 100+ other species occurring somewhat regularly along the California coast, the great majority nest
outside of California, with many species migrating annually to the Arctic to breed. Small numbers of some
of these species, often immature birds, remain here throughout the summer (SWRCB 1979).

The California least tern (Sterna antiflarum) and elegant tern (Thalasseus elegans) forage and nest along
the California coast. Along the northern and central coast, several species nest close to the intertidal
zone, and are present as year-round residents. The black oystercatcher nests on rocks just above the
reach of the waves. A smaller shorebird, the snowy plover, nests on the upper areas of beaches. Among
seabirds, pelagic cormorants nest in scattered colonies along sea cliffs. This species builds nests on rock
shelves along the cliff faces above the surf. Brandt's cormorant, a larger species which typically selects
flat areas on islands for colony sites, is also present in large numbers along the northem and central
coast. Gulis and black oystercatcher also nest along the coast (SWRCB 1879).

5.4.3 Marine Mammals

All marine mammals are protected under federal law (Marine Mamma) Protection Act). Members of this
group are predgominantly carnivorous and represent the upper end of the marine food chain in the coastal
waters. The three orders of marine mammals found along the California coast are the seals and sea lions
(Pinnipedia), the sea ofters (Fissipedia) and the dolphins, porpoises, and whales (Cetacea), the seals and
sea lions are the most easily observed and abundant (SWRCB 1979). The 1979 SWRCB Reconnaisance
report documents the following species specifically occurring within the ASBS: Enhydra lutnis nereis
(Southern Sea Otter), Zalophus californianus (California Sea Lion), Phoca vitulina richardsii (Pacific
Harbor Seal), Phoccena phocoena {Harbor Porpoise), Grampus griseus (Risso's Dolphin), and
Eschrichtius robuslus (Gray Whale).

5.5 Fisheries, Marine Protected Areas and Prohibitions on the Take of Marine Life

As mentioned above the western portion of the ASBS includes part of the Pacific Grove Marine Gardens
State Marine Conservation Area and the eastern portion of the ASBS is approximately co-located with the
Lovers Point State Marine Reserve. In the Pacific Grove Marine Gardens State Marine Conservation Area
only the recreational take of finfish is aliowed, and the commercial take of giant kelp (Macrocystis pynfara)
and bull kelp (Nereocystis spp.) by hand is allowed under certain limiting conditions. Absolutely no take of
marine life is allowed in the Lovers Point State Marine Reserve,

5.6 Watershed and Land Use Characterizations

State Water Board staff analyzed watersheds adjacent to ASBS for impermeability (impervious surfaces)
based on land use data (Calwater 2.2). Impervious surface greater than 50% was found in watersheds
draining to the Pacific Grove ASBS. The exact percentage was 64.52%_ Specific watershed land uses
and conditions adjacent to ASBS are as follows:

Flows originating from this Monterey County watershed arise primarily from urban runoff. The City
of Pacific Grove storm drains discharge into the ASBS including the area adjacent to HMS. T he
HMS has several point sources of aguarium waste seawaler that discharge into the ASBS. The
Monterey Bay Aquarium (MBA) located adjacent to and east of the HMS and discharges waste
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seawater and storm runoff into the ocean immediately adjacent to the ASBS. The City of
Monterey storm drains discharge adjacent to the ASBS in the vicinity of MBA and also co-mingle
with the Pacific Grove storm drain direct discharge at HMS.

The only somewhat natural drainage into the Pacific Grove ASBS is from Greenwood Creek,
which runs through Greenwood Park. Upstream from the park, the creek again becomes part of
the storm drain system. All other freshwater discharges to the AS8S are from storm drains
(SWRCB 1979).

Within the jurisdiction of the City of Pacific Grove, this area of watershed adjacent to the ASBS
comprise of a total of approximately 940 acres (3.80 km %), predominately residential. The
downtown retail sector comprises 30 acres (121, 405 m?). The Pacific Grove Golf Links
contribution is approximately 43 acres (174,014 m?) in size. A buffer zone of parks, open space,
and a recreational trail system border the entire length of the ASBS.

6. Sclentific Study Uses
6.1. Research
HMS Tuna Research and Conservation Center:

HMS works in partnership with Monterey Bay Aquarium scientists to conduct research related to the
conservation of pelagic fishes, especially Atlantic and Pacific blue fin tunas and white sharks at the Tuna
Research and Conservation Center (TRCC). The major threats to these species are inadequate fisheries
regulations and marine resource policies, and lack of basic ecologicat knowledge that can inform better
resource management policies. Through collaboration with scientists at Stanford University's Hopkins
Marine Station, the aguarium conducts research on the basic biology and ecology of tunas, sharks and
other open-ocean fishes that contributes directly to improved resource management policies. (MBA
Exception App. 11-1 2006)

A few research projects occasionally involve work with non-native (exotic) species. These are held in
small-volume, re-circulating aguaria separate from our flow-through seawater system. Water from tanks
holding non-native species also is discharged into the sanitary sewer to avoid introduction of exotics into
the ASBS (HMS App 2006).

In 2009, HMS developed a new research aquarium to house non-native East Coast invertebrate species
under the direction of Or. Chris Lowe. Dr. Lowe’s research on the development of this species required a
special holding facility. (Somero 2009)

6.1.2 Education

The HMS has nine tenure-track faculty, 20-30 full-time Ph.D. students, and a support staff of ten.
Undergraduate courses are offered in marine science in the winter, spring, and summer terms.
Undergraduate enroliments range between approximately twelve and thirty per term. Detailed
descripbons of HMS research and teaching programs are found on their web site:
http//hopkins.stanford.edu (HMS App 2006).

7. Infrastructure and Discharges
7.1.1 Laboratory Facilities and Seawater System
The Monterey Bay Aquarium pumps seawater from the Pacific Ocean, sand filters it, and supplies it to

HMS. HMS uses the seawater in large and small aquarium tanks at the research station. For teaching
and research, HMS collects and holds sea urchins, mussels, squid, snails and other invertebrated in these
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aquaria, as well as a few fish. At any one time, HMS has about 44-110 pounds of anir_nallspecimens inits
tanks. After study, most of the animals are released back into the ocean. (HMS Application 2006).

HMS discharges seawater continuously from the aquaria through three outfalls into the ocean. HMS does
not have a pathology laboratory, nor does it cultivate exotic species. A few research projects occasionally
invoive work with non-native species. These are always held in smail volume, recirculating aquaria
separate from Hopkins flow-through seawater system. Water from these tanks is not discharged to the
Pacific Ocean: it is directed to the sanitary sewer HMS does not have a sanitary wastewater treatment
system or desalinization facility and does not discharge sanitary wastewater or brine (HMS Application
2006).

HMS does not add chemicals to the aquaria and does not use chemicals to clean the tanks. It feeds the
snails and other invertebrates algae and squid harvested from the Pacific Ocean. It feeds the fish about
2.2 pounds per month of fish food with no unnatural additives such as antibiotics and dried squid. The
seawater system discharge does not have chemicals such as formalin, antibiotics, exotic species or
pathogens. Itis best described as a “seawater in, seawater out" system (HMS Application 2006).

Animal waste and uneaten fish food which is discharged as part of the seawater is calculated per 130,000
gallons per day (gpd) at approximately .55 pounds per day (HMS Application 2006).

7.1.2 The Daily Intake and Discharge Volume of Seawater of the System

MBA supplies filtered seawater to HMS at a maximum rate of up to 150 galions per minute (gpm). Daily
average flows are typically in the range of 85- 100 gpm. Seawater supplied to HMS, with the exception of
flows through the tuna hoiding tanks, does not return to MBA and is discharged at HMS (HMS Application
2006). In 2006 the daily discharge volume was approximately 122,400 — 144,000 gallons.

Data source : HMS Application 2006. Hopkins Marine Station Seawater System Outfalls: Fiows, Treatments and Discharge
Locations

7.1.3 Southern California Coastal Water Research Project Existing Discharge Points 2003

The Southern California Coastal Water Research Project (SCCWRP), under contract to tha State Water
Board, conducted a survey of all discharges into State Water Quality Protection Areas, now more
commonly referred to here as ASBS. SCCWRP's (SCCWRP 2003) final report identified multiple
discharge points at HMS which drain slorm water, dry-weather flows and aquaria seawater directly to the
ASBS. Since that time, HMS has planned for and implemented a number of improvements to remove or
correct real or potential discharges that impact walter gquality and violate the waste discharge prohibition of
ASBS.

Figure 1 is a diagram of the HMS seawater system. Seawater (s supplied by the Monterey Bay Aquarium,
at a current maximal rate of approximately 135 gpm The actual rate of supply is normally 100 gpm or
less. Seawater is sand-filtered at the MBA and then pumped to three storage tanks, from which HMS
aquaria are supplied by gravity feed. The seawater supply system is planned to be re-engineered so that
seawater will be pumped into the tanks strictly on the basis of need. The overflow of excess seawater
from the tanks has been eliminated (pipe PCG244).

The removal of this discharge has decreased the HMS seawater use and discharge by as much as
~70.000 gallons daily, based on the disparity between the current maximal rate of supply by the MBA and
periods of minimal requirements for seawater (HMS App 20086).

The aquarium systems receiving seawater from the storage tanks are located in the foilowing buildings:
the Aquaria (an outdoor roofed facility located between the Loeb and Agassiz Buildings), the Blinks
Building, the Agassiz Building, the DeNault Family Research Building, and the Monterey Boat Works
Building (HMS App 2006).
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ah il - o AMERICANTIN CANNERY _
Figure Sea war&r supply and d;scharge systems and locations of aquanum Iacmrras at the Hopkins Marine Station 2006. Two
seawarer dlscharges are planned for removasl; three seawater sysitem outfalls will remain in place..

Seawater from these five aquarium systems is discharged at three outfalls, as shown on Figure 1. These
three discharge sites are the only permanent outfalls that remain in operation at HMS after mid-2007.
Two other seawater discharge sites, one at the Tuna Research and Conservation Center (filter back-flush
water) and one from two smail tanks near the pump house (PH), ceased discharging seawater into the
ASBS in 2007 (HMS Application 2006).

7.1.4 Exotic Species, Parasites, and Pathogens

HMS adds no chemicals to their discharged seawater and does not hold exotic species in the flow-through
aquaria. Controls employed to eliminate potential discharge of parasites and non-native (exotic) species
are held in re~circulating aquaria that are not connected to the seawater discharge systems. The waler
from aquaria holding non-native species is routed to the sanitary sewer system, where it goes to the
Publicly Owned Treatment Works (POTW) and receives primary and secondary treatment (HMS
Application 2008).

The large majority of the specimens held in the lab facilities are species native to the Central California
coast, introduction of exotic parasites into the ASBS from the seawater discharged at the three permanent
outfalls is not anticipated (HMS Application 2006). In 2009, HMS developed a new research aguarium to
house non-native East Coast invertebrate species under the direction of Dr. Chris Lowe. Dr. Lowe's
research on the development of this species required a special holding facility. HMS designed an
aquarium system pattemed after engineering used at MBA for non-native species and approved by James
Moore of the California Department of Fish and Game. The new system is simitar to an existing
purification system that's been operated at HMS for several years by the DeTomaso lab. It is compnsed
of UV sterilization plus sub-micron fiitration of incoming water for their invertebrate tanks. Or. Lowe's
research aquaria seawater outflow will be treated, and then discharged to the Agassiz seawater outfall
{Somero 2009, Somero 2010).
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7.1.5 The Agquatic Animals Held and Fed In Aquaria

HMS holds only field-collected animals and does not propagate any species in their aquarium facilities.
Most animals are invertebrates, primanly sea urchins, mussels, squid, and snails, which represent over
90% of the mass of specimens heid at HMS. The total mass of animais held in the aquaria at any one
time varies between approximately 20 — 50 kg (44 — 110 pounds), with quantities depending on teaching
and research activities and seasonal availability of specimens. Based on the rates at which specimens
are used, it is estimated that their annual use of animals for research and teaching is no greater than 150
kg (330 pounds). Most of the animals used in the programs are small, weighing less than a few grams in
many cases. Many of the animals used in the teaching are returned to the ocean after use.

HMS provides their animals approximately 51 kg (112.2 pounds) of food during the months of maximal
feeding, which typically are during the winter and spring quarters when the teaching program is most
active.

7.1.5.1 invertebrates

Approximately 50 kg (110 pounds) of food, maximum, are fed to invertebrates each month. Most of this
food comprises local species of marine algae. Echinoderms and snails are fed locally collected
macroalgae. usually Macrocystis pyrifera or Egregia sp. Uneaten algae are removed from the tanks and
discarded in the trash. Some species of snails are fed carcasses of market squid. Mussels are often
maintained for only short pertods (2 few days to a week) and these specimens generally are not fed.
When feeding of mussels occurs, a suspension of local unicellular marine algae is the food used. Itis
estimated that no more than five liters of algal suspension containing approximately 1-5 grams of algae
per liter are used in any given month. One laboratory occasionally maintains populations of locally
captured squid (Lofigo opalescens) in the DeNault aquarium (total mass of squid approximately

10 kg/year). The squid are fed goldfish (APLAC approved protocol). The total mass of food given to the
invertebrates held in aur tanks is no more than approximately 50 kg/month. Most of this feod is naturally
occurring marine algae collected in Monterey Bay.

7.1.5.2 Fish

No more than approximately 1 kg (2.2 pounds) of food per month is given to the fish held at HMS. Two
diets are used. One is a premium guality commercial fish food that contains no unnatural additives (e.g..
antibiotics). The total amount of food given is approximately 0.5 kg (1.1 pounds) per month. A second
diet is dried squid, given at a rate of approximately 0.5 kg per month. Fish are fed to satiation, and all
uneaten food is removed from the tanks and disposed off in the trash.

Species cultured at the facility

Appendix E is a full list of species held (*cultured”) in aguarium systems at the HMS. All species are
native to the Central California coast. Non-native species, when present, are always held in small re-
circulating seawater tanks that have no connection to the seawater discharge lines shown in Figure 1.
Waste water from the tanks holding non-native species is discharged into the sanitary sewage system, not
into the ASBS.

Chemicals Added to the Facility Seawater System and Marine Life Food

No chemicals are added to the HMS seawater systems or to food given to HMS animals. To maintain the
integrity of the research and protect the animals held in the aguaria, only seawater and nylon brushes are
used to clean the aquaria themselves.
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General Description of Seawater System, Intake, and Discharge Locations

MBA provides HMS with a constant supply of filtered seawater for their teaching aquariums and research
laboratories (Figure 1). The seawater flow supplied to HMS is dependent upon their demand and varies
from about 80 GPM to 150 GPM. Seawater sent to HMS is discharged at HMS and is, therefore,
described in the HMS ocean discharge exception application (HMS App 2006).

DISCHARGE POINTS: SEAWATER SYSTEM QUTFALLS
PCG Unidentified#" LOEB BLDG TO REMAIN IN PLACE

A single 6" pipe discharges water from the Blinks Building and the outdoor aquaria facility at a point on the
cliff face above the rocky intertidal zone around Bird Rock (the “Hewatt site” (see responses to questions
12 b and 15, below). Approximately 60% of HMS seawater discharge occurs at this site. This pipe was
missed in the survey conducted by the State and thus has no PCG number (PCG Unid). This outlet is
shown in photo 1. (HMS Application 2006).

Photo 1. {No PCG # assigned)
*Unidentified refers to the fact that no number was previously assigned doing the SCCWRP survey.
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PCG247 AGASSIZ BLDG TO REMAIN IN PLACE

A single 4" pipe discharges water from the DeNault Building and Agassiz Building near the base of the cliff
face above Agassiz beach Approximately 30% of HMS seawater discharge occurs at this site. This pipe
corresponds to SCCWRP outfall PCG247. Photo #2 shows this outfall site.

Photo .PCG246 & PCGM?
Scawaur
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PCG 254 BOAT WORKS BLDG TO REMAIN IN PLACE

A smail (3" diameter) pipe discharges seawater from the outdoor tanks located at the east side of the
Monterey Boat Works Building onto a field of granite boulders above the upper reach of Agassiz beach.
_This outflow pipe is denoted as PCG254 on the State survey map and is shown in the photo below, This
Is the smallest of our aquarium facilities and is used primarily to hold specimens for teaching. It is usually
in operation only during winter, spring and summer terms. Outflow from this pipe is estimated to accounts
for ~10% of HMS total seawater discharge.

— I | N |
&M |- ..' J'

SEAWATER DISCHARGE LOCATIONS
TRCC Discharge PCG259

The TRCC located at HMS is used jointly by MBS and HMS researchers. Three large holding tanks at the
TRCC have separate recirculated seawater systems. Seawater supplied to each of these systems is
discharged to two locations.

1) Overflow from each of the holding tanks flows back to the MBA Near Shore Wing (NSW) Exotic
Species Treatment System in the NSW basement and is discharged to the NSW Tidal Basin
Discharge (SEA-1).

2) Prior to 2007 the filter backflush from the sand fillers associated with each of these systems is
directed to a storm drain discharge located on the beach adjacent the TRCC. This discharge is
described in the HMS ocean discharge exception application. After July 2007 filtter backflush from
the TRCC sand filters will be rerouted back to MBA, treated, and discharged to the NSW Tidal
Basin Discharge {SEA-1; see Section 13). (MBA Exception App. 8-7)

The TRCC discharge will be the responsibility of the MBA and will be henceforth included under the
exception and permit for MBA.

One additional permanent aquarium facility is located on Stanford University property, the TRCC (TRCC
Fig. 1). Atthe time when State Water Board staff initially inspected the HMS the TRCC waste seawater
that discharged girectly from the HMS co-mingled with a City of Pacific Grove storm drain. Since that time
the TRCC seawater system has been separated from the HMS system described above. This facility is
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operated jointly by HMS and MBA. The TRCC receives its seawater directly from MBA's systern and all
seawater from the aquaria is returned to the MBA for discharge through its seawater system. Pnor to 2007
there was still one form of discharge from the TRCC on HMS property into the ASBS: back-flush water
from the filtration system used to condition the water for the TRCC's large aquaria where tuna are held.
Discharge volume of a full back-flush is approximately 11,000 gallons.

Prior to 2007 the back-flush water was discharged into the ASBS through pipe PCG259. However, the
system handling filter back-flush was re-engineered, so that all back-flush water is now returned to the
MBA. There, it is treated along with the seawater leaving MBA aquaria in which non-native (“exotic”)
species are held. Re-engineering entailed instaltation of two 5,500 gallon storage tanks, to hold the back-
flush water before it is injected into the treatment system. The design of the system was completed,
funding by the MBA, and the project was completed in mid-2007. After that the TRCC has reportedly
ceased discharge of any waste from HMS property into the ASBS (HMS App 2006 and personal
communication George Somero 2010).

Two temporary aguaria were located adjacent to the seawater pumping facility (“Pump House” in Fig.1).
They discharged into a site just to the east of the Fisher Building (PCG259). These two temporary tanks
were removed by mid 2007, in concert with the re-engineering of the back-flush return system at the
TRCC (HMS App 20086).

Waterfront Facllities

Fuel storage for boats is located in a waterproof metal shed behind the Boatworks Building, in Fire
Marshal approved flammabie storage cabinets with secondary containment. Surface water runoff from
this area drains toward the Agassiz building lift station, and the outfall area PCG249. (Figure 1 Hopkins
Marine Station 2006 Storm Drains & Sanitary Sewer). Small skiffs are launched from Agassiz Beach (the
beach south of the Agassiz Building). One large ship ("Friendship") 1s towed and launched from the
Monterey Marina.

7. 2 Storm Water Discharges

HMS is buiit on 11 acres of oceanfront land. The property has 28% impervious area that includes
buildings, parking lots and paved foot paths. The remaining property is natural open space that provides a
recharge area for rainfall. HMS has implemented Best Management Practices (BMPs) to minimize its
potential impacts on storm water and storm water runoff and listed in the August 2006 submittal (HMS
Application 2006).

HMS is within the footprint of the City of Pacific Grove's Phase || municipal storm water permit. HMS has
no industrial activity and does not have its own NPDES storm water permit (HMS Application 2008).

There are six storm water discharge outfalls on HMS property. Three of these collect storm water from
the municipal storm drain system in the City of Pacific Grove and mix with storm water generated from
rainfall on HMS property. One discharge point is made up entirely of storm water runoff from the City of
Pacific Grove. Two of the discharge points convey storm water from HMS building downspouts, parking
lots, and paved footpaths. HMS calcuiates that its 11 acres of land represent 0.6% of the surface area of
the City of Pacific Grove (HMS Application 20086).

Figure 2 shows the complete 2006 storm water drainage systems at HMS. HMS is built upon 11 acres of
oceanfront land. The bedrock is primarily granite and soil coverage is quite shallow in most areas. The
property has 28% impervious area (research building footprints, associated parking lots, and paved foot
paths). The remaining 72% of the land is natural ang provides a recharge area for rainfall. HMS has a
diesel-fueled emergency generator with a double-walled fuel storage tank. A metal shed houses small
quantities of double-contained fuel canisters used for the out-board motor for small research

boats. Covered dumpsters in a fenced, cement-floored area are used to hold waste and recyclables for
weekly pick-up. No run-off from this area into the ASBS occurs. Pesticides and herbicides are not applied
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at HMS except for the application of boric acid around the Loeb building to control ants. There are no
loading docks or outside vehicle or equipment service areas at HMS.

o bl HOPKINS MARINE STATION
i i 2010
400 feet

Remaining roof drains go 1o
‘open ground or sanitary sewer

Taking into account land area and impervious surface
Hopkins contributes ~0.3% of storm water discharge
of Pacific Grove. -

Figure 2. Storm drain and sanitary sewer systems at the Hopkins Marine Station.

7.3 General Summary of DIscharges and Improvements

Table 1 cutlines the identified discharge points and corrections or implementation measures taken.

Table 1 Hopkins Marine Station SCCWRP 2003 Discharge Points and Status 2010

SCCWRP D Number of Responslble Description Status Waste Discharge
Discharge Polnts Party Corrective Action
Needed by HMS?
PCG237-PCG241 | 5 City of Pacific Drains municipal Exasting No
Grove waters across
Stanford property
PCG242 1 Stanford Hopkins Pipe Remaoved and No
capped
PCG243 1 Stanford Hopkins Old pump house Out of service No
PCG244 1 Stanford Hopkins Seawater holding Removed and No
tank overflow capped
PCG245 i Stanford Hopkins Removed and No
capped
PCG246 1 Stanford Hopkins Seawater outfall Existing No
Agassiz
PCG247 1 Stanford Hopkins storm water from Existing Yes
roof
PCG248 1 Stanford Hopkins Storm grain Existing Yes
Agassiz
PCG249 1 Stanford Hopkins Storm drain Removed and No

DenaulVEShp

capped
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PCG250 1 Stanford Hopkins Parking lot/roof Existing Yes
storm drain
PCG251,252,253 1 Stanford Hopkins Pipe Removed and No
capped
PCG254 1 Stanford Hopkins Seawater ocutfall Existing Yes
Boatworks Bldg
PCG255 1 Stanford Hopkins Pipe Removed and No
capped
PCG256 1 Stanford Hopkins Pipe Removed and No
capped
PCG 257 Pacific Grove is Pipe co-mingles Existing Yes, will work with
the primary City and Hopkins the primary
responsidble party; responsible party
Stanford  Hopkins
contributes
PC258 1 Pacific Grove is Pipe co-minglas Existing Yes, will work with
the primary City and Fisher the primary
responsible party; Bldg responsible party
Stanford Hopkins
contributes
PCG259 1 Stanford Hopkins TRCC Backflush Existing planned Yes
outfall for removal
PCG260.261 2 Monterey Bay Located on Existing No
Aquarium Aquarium property
PCG 262 1 Stanford Hopkins Draings TRCC Remaved and No
capped
PCG 4 City of Pacific Seawall seep Existing No
263,264,265,266 Grove drains
sheet runoff 1 Stanford Hopkins Dive gear/boat Existing Yes
rinse area
PCG unid 1 Stanford Hopkins Seawater outfall Existing Yes
Loeb Bldg

Data source: Hopkins Marine Station Ocean Plan Exception Application August 24, 2006. SCCWRP ID's: SCCWRP 2003 Final

Report .

In addition to these improvements, HMS has implemented housekeeping practices which include a policy
of no washing of cars allowed anywhere at HMS; all fish cleaning is to be done inside and waste goes to
the sanitary sewer. All grey water at HMS is discharged to the sanitary sewer. Oil changes, for all
vehicles such as cars and boats are only done at licensed service stations and never on the premises.
Fueling for small boals involves filling detachable tanks in the fuel storage shed (behind the Boatworks
Building) and, when the boats are launched, plugging these tanks into the outboard motors. No fuel is
added to tanks when boats are on the beach or in the water. The large ship (“Friendship”) is launched

from the Monterey marina, where fueling takes place.
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The environmental factors checked below could be potentially affected by this project. See the checklist on

the following pages for more details.

oD OO

Aesthetics

Blological Resources
Greenhouse Gas
Emissions

Land Use/Planning
Population/Housing
Transportalion/Traffic

oo 000

Agriculture and Forestry Resources
Cultural Resources

Hazards & Hazardous Matenals
Mineral Resources

Public Services
Utilies/Service Systems
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0 Air Quality

a Geology/Soils
Hydrology/Water Quality
O Noise

u] Recreation

4] Mandatory Findings of
Significance



Potenticlly

Sig

ssues (and Supporting Infarmation Sources) e
1. AESTHETICS. Would the project:

a) Have a substantial adverse effect on a scenic vista? ad (] O %]

b) Substantially damage scenic resources, incfuding. but not a a O
limited to. trees, rock outcroppings. and historic buildings
within a state scenic highway?

c) Substantially degrade the existing visual characier or quality @) a O ~
of the site and its surroundings?

d) Create a new source of substantial light or glare that would )] O (| M

adversely affect day or nighttime views in the area?

2. AGRICULTURAL AND FOREST RESOURCES. In determining whether impacts to agricultural
resources are significant environmental impacts, lead agencies may refer to the California Agricultural
Land Evaluation and Site Assessment Model (1997) prepared by the California Department of
conservation as an optional model to use in assessing impacts on agriculture and farmland. In
determining whether impacts to forest resources, including timberland, are significant environmental
effects, lead agencies may refer to information compiled by the California Department of Forestry and
Fire Protection regarding the state's inventory of forest land, including the Forest and Range
Assessment Project and the Forest Legacy Assessment project; and forest carbon measurement
methodology provided in Forest Protocols adopted by the California Air Resources Board. Would the

roject:
a) (pJonveri Prime Farmland, Unique Farmtand, or Farmland of QO O | ]
Statewide Importance (Farmland). as shown on the maps
prepared pursuant o the Farmland Mapping & Monitoring
Program of the Califomnia Resources Agency, to non-
agricullural uses?

b) Conflict with existing zoning for agricultural use, or a O O ad |
Williamson Act contract?

¢) Conflict with existing zoning for, or cause rezoning of, forest O O O |
land (as defined in Public Resources Code section 12220(g))
or timberland (as defined by Public Resources Code section
4526)7

d) Resultin the loss of forest land or conversion of forest (and 1o 0 O 0 &

non-forest use?

e) Involve other changes in the existing environmeni which, due
1o their location or nature, could result in conversion of
Farmland, to non-agricultural use or conversion of fores! land o = o v
{o non-forest use?

3. AIR QUALITY. Where available, the significance criteria established by the applicable air quality
management or air pollution control district may be relied upon to make the following determinations.
Would the project:

a) Conflict with or obstruct implementation of the applicable air a a O “
quality plan?

b} Violate any air quality standard or contribute substantially to a a O (|
an existing or projected air quality violation?

¢) Expose sensitive receptors to substantial pollutant O a O ]
concentrations?

d) Resultin a cumulatively considerable net increase of any O (] (| M
criteria pollutant for which the project region is non-
attainment under an applicable federal or state ambient air
quality standarg (including releasing emissions that exceed
quantitative thresholds for ozone precursors)?

e) Create objectionable odors affecting a substantial number of a d 0 =
people?

Page 21 of 49



Less Than
'

No
Imgact

Less Than

Issues (ond Supporting Information Sources): b e

4. BIOLOGICAL RESOURCES. Would the project
a) Have a substantial adverse effect, either directly or through O %] O a
habitat modifications, on any species identified as a
candidate, sensitive, or speciat stalus species in local or
regional plans, policies, or regulations, or by ihe DFG or
USFWS?
b) Have a substantial adverse effect on any riparian habitat or a -1 O O
other sensitive natural community identified in local or
regional plans, policies, requlations or by the DFG or
USFWS?
¢) Have a substantial adverse effect on federally-protecled O O O [
wellands as defined by Section 404 of the federal Clean
Water Act (including, but not limited to, marsh, vernal pool,
coastal, efc.) through direct removal, filling, hydrological
interruption or other means?
(nterfere substantially with the movement of any native a a [ %]
resident or migratory fish or witdlife species or with
established native resident or migratory corridors, or impede
the use of native wildlife nursery sites?
e) Conflict with any loca! policies or ordinances protecling O O d %]
biological resources, such as a tree preservation policy or
orginance?
f) Conflict with the provisions of an adopted Habitat O 0O O ]
Conservation Plan, Natural Community Conservation Plan, or
olher approved local, regional, or state habitat conservation
plan?

e

Biological Resources Impacts

A biological reconnaissance survey was conducted in 1977 and the report for that survey was published
by the State Water Board in 1979. That report enumerated 87 species of algae and piants. 521 species of
invertebrates and 17 species of fish that inhabit the ASBS. However, while somewhat comprehensive that
survey was only qualitative in nature.

Five sites surveyed in the State Water Board 1979 Reconnaissance Survey Repont were revisited by
Tenera in July 2002 while conducting field work for the Paint Pinos Report. One of the five sites was
lccated at Point Pinos and the other four sites were situated along the shoreline between Point Pinos and
Hopkins Marine Station. A species list was developed for each site by walking the area and noting all
species encountered. All identifications were made in the field. In contrast, it was not clear in the original
study if samples had been collected for laboratory identification. The tide level was slightly above MLLW
(above the surf grass zone) during the 2002 survey. Two biologists worked separately in the search effort
at each site and created a combined species list for each site. The combined search effort at each site
was between 1-2 hours,

Tenera found it difficult to use the data from the State Water Board 1979 Reconnaissance Report (field
survey in 1977) and current data to make direct comparisons over time, as the species list appeared to be
affected by differences in the intensity of search effort, time spent at each site, tidal levels during the
surveys, and detail to adequately charactenze the sampling sites. [t was found that the most common
species were still present in alt areas in both surveys, but there was uncertainty concerning the continued
or past occurrences of less common species. Without the same sampling effort in both surveys, there
was no assurance in whether a species was not present or simply overlooked.

According to Tenera the total number of algal and invertebrate species found at the Point Pinos site was
similar between the 1977 and 2002 surveys. In contrast, more species were found at each of the four
other sites in the 2002 survey compared to the 1977 survey, but all of the sites also had species that were
unique to one or the other survey.

The appendices in the 1979 State Water Board Report contain other species lists. Tenera found that
those lists coutd not be used for comparison with the current survey. The list of infertidal invertebrales for
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several areas in the 1979 State Water Board Report is based on the cumulative listings from 27 literature
and museum references dating in the 1940s-1960s. The species were tabulated for large general areas
(Point Pinos, Monterey Peninsula, Pacific Grove, HMS). Because the collecting locations were not
specified, the data were of limited use in comparing changes in faunal composition over time. Also, the
number of species found in each area probably reflects the number of times each area was sampled.
Tenera found, however, that Point Pinos was a popular study area between the 1940s and 1960s, as the
species list for Point Pinos is the longest. Tenera concludes that, from their observations, overall diversity
has not changed at the Point Pinos site since the survey in 1977.

Tenera found one conclusive difference, however, between the 1877 and 2002 surveys. This was a lack
of sea palms (Postelsia palimaeformis) in the present survey, although they were not able to conclude
whether its absence was due o visitor impacls or other causes. Although not listed as a species of
special concern or of rare. endangered, or threatened status by DFG or the U.S. Fish and Wildlife Service,
California Code of Regulations prohibit cutting or disturbing this species. Regardless, this species is
illegally collected for consumption.

One very important limitation of the Tenera 2002 study was that it was designed to assess visitor use and
not designed to assess quantitative differences between biological communities at discharge locations as
compared to undisturbed reference conditions.

The applicant provided two manuscripts, Barry et al 1995 and Sagarin et al, 1899. The work by Barry
indicated that at HMS there had been a shift of species abundances consistent with the idea of global
warming. Schiel et al found (for a different area) that changes in community structure were common due
to thermal pollution warming but that there was no obvious link to global warming. The State Water
Board staff asked Dr. Raimondi (2009) to evaluate Barry et al to determine if the data provided had any
potential for use in the question of the effects of runoff on marine life. According to Dr. Raimondi, this
paper did not provide any insight relevant to an assessment of discharges into ASBS.

Limitations of existing data and recommendations for further work

Based on a review of the above information, functional biological communities are found in the ASBS even
in the presence of anthropogenic influences. There is adequate evidence to allow an exception to the
Ocean Plan for HMS discharges, as long as they are properly controlled. The adoption of these Special
Protections will reduce poliution and improve habitat, thereby allowing for improved and sustained
protection for marine aguatic life.

Additional biological monitoring must be performed in order to insure protection of marine aquatic life. A
well-planned approach to biological investigations is required to adequately address the question of waste
discharge impacts. Toward this end State Water Board staff is supportive of a regional approach to
monitoring, with statewide comparability, including biological monitoring. Further staff conclusions
regarding future biological monitoring are as follows:

» For best results future biolagical monitoring in this ASBS should be linked to a rigorous regional
approach, with statewide consistency.

s The reference sites should be selected with the advice of a team of experts.

s There would be much more power to assess community differences and impacts, or if any differences
are due to natural variability, if there are adequate replication and more reference sites.

e Community composition should be compared between discharge and reference sites using
statistically robust techniques such as multivariate cluster analysis.

¢ ldeally, the results of this rigorous and comprehensive sampling effort will yield an index of community
health in relation to waste discharges, and possibly the identification of less comprehensive cost-
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effective biological indicators for future use.

The following mitigating condition will be required to monitor the ongoing status and protection of marine

aquatic life:

The discharge must comply with all other applicable provisions, including waler quality
Standards, of the Ocean Plan. Nalural waler quality conditions in the receiving water must not
be altered as a resuit of the discharge(s) and marine communities must be protected from
poliution. Natural Ocean Water Quality will be determined by a comparison to the range of
constiluent concentrations in reference areas agreed upon via the regional moniloring
program(s) or in the absence of a cenlral coast regional monitoring program by the Stale
Waler Board in consuitation with the Regional Water Board.

Rocky Intertidal Marine Life Survey: At least once every permit cycle (every five years), a
guantitative survey of rocky intertidal marine life must be performed near the discharge and at
a reference site. The Regional Water Board, in consuitation with the State Water Board's
Division of Water Quality, must approve the survey design. The results of the survey must be
compleled and submifted to the Regional Water Board within six months before the end of the
parmit cycle. Alternatively this requirement may be met by participation in a regional
monitoring program approved by the State Water Board.

5. CULTURAL RESOURCES. Would the project:

a) Cause a substantial adverse change in the significance of a O d ) 2|
histarical resource as defined in §15064.5?
b) Cause a substanlial adverse change in the significance of an O O O %}
archaeological resource as defined in §15064.5?
¢) Directly or indirectly destroy a unique paleoniological O )] O ™
resource or site or unique geologic feature?
d) Disturb any human remains, including those interred oulside | 0O O ™
of formal cemeteries?
6. GEOLOGY and SOILS. Would the project:
a) Expose people or structures to potential substantial adverse O a d |
effects, including the risk of loss, injury, or death involving:
1) Rupture of a known earnthquake fault, as delinealed in the ()] a || ™
most recent Alquist-Priolo Earthguake Fault Zoning Map
issued by the State Geologist for the area or based on
other substantial evidence of a known fauit? Refer to
Division of Mines & Geology Special Publication 42.
ii) Strong seismic ground shaking? O O [} &
i)y Seismic-related ground failure, including fiquefaction? O o (] ™~
iv) Landslides? O 0 a (]
b) Result in substantial soil erosion or the loss of topsoil? a | a Y|
¢) Be located on a geologic unit or soil that is unstable, or that O a O o
would become unstable as a result of the project, and
potentially resull in on- or off-site landslide, lateral spreading,
subsidence, liquefaction, or collapse?
d) Be localed on expansive soils, as defined in Table 18-1-B of d O O %]

the Uniform Building Code (1994), creating substantial risks
to life or property?
e) Have soils incapable of adequately supporting the use of O O [} =)
septic tanks or altemate wastewater disposal systems where
sewers are not available for the disposal of wastewater?
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GREENHOUSE GAS EMISSIONS — Would the project:

a) Generate greenhouse gas emissions, either directly or

indirectly, that may have a significant impact on the
environment?

b) Conflict with any applicable plan, policy or regulation of an

8.

agency adopled for the purpase of reducing the emissions of
greenhouse gases?

Potentially
Significant
Impact

W]

a

HAZARDS and HAZARDOUS MATERIALS. Would the project:

a) Create a significant hazard to the public or the environment
through the routine transport, use, or disposal of hazardous
maierials?

b) Create a significant hazard to the public or the environment
through reasonably foreseeable upset and accident
conditions involving the release of hazardous materials into
the environment?

¢) Emit hazardous emissions or handle hazardous or acutely
hazardous materials, substances, or waste within % mile of
an existing or proposed school?

d) Be located on a sife which is included on a list of hazardous

materials sites compiled pursuant to Government Code

§65962.5 and, as a result, would it create a significant

hazard to the public or to the environment?

For a project located within an airport land use plan or, where

such a plan has not been adopted, within two miles of a

public airport or a public use airport, would the project resulit

in a safety hazard for people residing or warking in the
project area?

f) For a project within ihe vicinity of a private airstrip, would the

project result in a safety hazard for people residing or

working in the project area?

Impair implementation of or physically interfere with an

adopted emergency response plan or emergency evacuation

plan?

Expose people or structures to a significant risk of loss,

injury, or death involving wildland fires, including where

wildlands are adjacent to urbanized areas or where
residences are intermixed with wildlands?

e

~

~

g

h

=

a

~—

Violate any water quality standards or waste discharge

reguiremenis?

Substantially deplete groundwater supplies or interfere

substantially with groundwaler recharge such that there

would be a net deficit in aquifer volume or a lowering of the
local groundwater table level (e.g., the productian rate of pre-
existing nearby wells would drop to a level which would not
support existing land uses or planned uses for which permits
have been granted)?

Substantially alter the existing drainage pattern of the site or

area, including through the alleration of the course of a

stream or river, in a manner which would result in substantial

erosion or siltation on- or off-site?

d) Substantially siter the existing drainage pattern of the site or
area, including through the alteration of the course of a
siream or river, or substantially increase the rate or amount
of surface runoff in a manner which would resuit in floading
on- or off-site?

e) Create or contribute runoff waler which would exceed the
capacity of existing or planned stormwater drainage systems
or provide substantial additional sources of poltuted runoff?

f) Otherwise substantially degrade water quafity?

(=2
~

c

~—
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Issues [and Suppotting Information Sources):

g) Place housing within a 100-year flood hazard area as
mapped on a federal Flood Hazard Boundary or Flood
Insurance Rate Map or other flood hazarg delineation map?

h) Place within a 100-year flood hazard area structures which
would impede or redirect flood flows?

i) Expose people or structures to a significant risk of loss,
injury, or death involving flooding, including flooding as a
result of the failure of a levee or dam?

)) Inundation by seiche, tsunami, or mudflow?
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Hydrology and Water Quality Impacts

California Ocean Plan Chemical Objectives

The California Ocean Plan prohibits waste discharges to ASBS and requires that discharges be a
sufficient distance away from the ASBS to assure maintenance of natural water quality in the ASBS.

Since 2003 the State Water Board adopted exceptions have required that natural water quatity be met as
a condition to discharges into ASBS. Considerable work has been funded by the State Water Board to
address the question of what constitutes natural water quality. A committee of scientists (the Natural
Water Quality Committee) has been convened to assist in answering this question, and three studies have
been performed on water guality in ASBS: 1) a pilot study on reference sites in northem, centrat and
southem California; 2) a statewide probabilistic survey of ASBS water quaiity near discharges and away
from discharges (background water quality); and 3) a targeted survey of water quality at discharges and at
reference sites in southern California.

The California Ocean Plan also provides numeric objectives for the protection of marine aquatic life based
on a conservative estimate of chronic toxicity. The following (Table 2) are certain California Ocean Plan
numeric objectives.

Table 2. California Ocean Plan Table B Chemical Objectives, Marine Aquatic Life

Constituent Inst. Max. Daily Max. 6 Mo. Median
Arsenic 80 pg/L 32 pg/L 8 pg/L

Cadmium 10 pg/L 4 pglL 1 ug/L

Chromium 20 pg/L 8 pgiL 2 pgiL

Copper 30 pg/L 12 pg/L 3 pg/L

Lead 20 pg/L 8 pg/L 2 pg/L

Mercury 0.4 pg/L 0.16 ug/t 0.04 pgiL

Nickel 50 pg/L 20 pg/L 5 ug/L

Selenium 150 pg/L 60 pa/L 15 pgiL

Silver 7 po/L 2.8 pg/L 0.7 pg/L

Zinc 200 pg/L 80 pg/L 20 pgiL |
NHaN 6.000 pag/L 2400 pg/L 600 ug/L ]

Natural Water Quality

As part of the Scripps Institute of Oceanography (SOI) exception, State Water Boara directed staff to
create an ASBS Natural Water Quality Committee (NWQC) to define natural water quality in the San
Diego-Scripps ASBS in La Jolta. The NWQC had a three-year mission to advise State Water Board staff
regarding impacts of SIO’s discharges into an adjoining ASBS. While the committee focused on SIO and
other relevant data in the vicinity of SIO, they also recognized the importance of their work in the context
of the greater ASBS, Ocean Plan, and storm water issues.

In September 2010 a final report from the NWQC was presented to the State Water Board, which included
a definition of Natural Water Quality. The definition states that natural water quality is “That water quality
(based on selected physical chemical and biological characteristics) that is required to sustain marine
ecosystems, and which is without apparent human influence, i.e., an absence of significant amounts of: a)
man-made constituents (e.g., DDT), b) other chemicals (e.g., trace metals), physical {temperature/thermal
pollution, sediment burial) and biological (e.g., bacteria) constituents at levels that have been elevated due
to man’'s activities above those resulting from the naturally occurring processes that affect the area in
question, and ¢} non-indigenous biota (e.g., invasive algal bloom species) that have been introduced
either deliberately or accidentally by man.”

The definition also states that: “it is not practical to identify a unique seawater composition as exhibiting

natural water quality. Nevertheless, the committee believes that it is practical to define an operational
natural water quality for an ASBS, and that such a definition must satisfy the following criteria:
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» it should be possible to define a reference area or areas for each ASBS that currently approximate
natural water quality and that are expected to exhibit the likely natural variability that would be
found in that ASBS,

o any detectable human influence on the water quality must not hinder the ability of marine life to
respond to natural cycles and processes.”

The NWQC's compiete definition of Natural Water Quality and their other findings may be found in the
Summation of Findings, Natural Water Quality Committee 2006-2008, in Appendix C.

Reference Site Pilot Study

In the 2007-2008 winter season, a pifot study was performed on potential reference sites. Table 3
provides average results and data ranges for all potential reference site samples:

Table 3. Average Results and Data Ranges for All Potential Reference Site

Samples
All Sites
Constituent Units n=8
TSS mg/L 40.8 (2.3 - 180)
Ammonia mg/L 0.02 (ND - 0.04)
Nitrate mg/L 0.02 (ND - 0.06)
Nitrite mga/L 0.005 (ND - 0.01)
Phosphorus mg/L 0.19 (ND - 1.13)
Chromium Mg/l 0.87 (0.1 -3.17)
Copper Hg/L 0.86 (ND - 2.76)
Lead pg/L 0.98 (ND - 4.65)
Nickel rag/L 1.53 (ND - 4.58)
Zinc Mg/l 213 (ND -9.37)
Total PAH Hg/L 0.081 (0.001 - 0.444)
Total DDT g/l ND
Total PCB ua/L ND
Toxicity Assay % fertilization 96.8 (92 - 99)

Itis clear from the above information that the mean values for ammonia and metals were below Ocean
Plan six-month medians objectives. The only constituents with maximum values slightly above the six
month medians were chromium and lead; in the case of chromium the objective is based on hexavalent
chromium, and the chromium value presented above was for total chromium. PAHs were present but are
known to be naturally present in watersheds and submarine geological features. Most importantly there
were no detectable levels of the synthetic pollutants DDT and PCB in the samples. Although there was a
small sample size, and this work only represents one winter season, this first year pilot study may give us
a good picture of nearshore ocean natural water quality.

Not all of the eight samples were collected when surface stream runoff entered ocean waters. However
when comparing samples with surface drainage influence and with samples when no drainage was
occurring. the average values for metals and PAH was slightly higher when there was no drainage. This
indicates a likelihood that stream runoff provides some reduction of metal and PAH concentration due to
natural dilution.
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Table 4. Regional Comparison of Potential Reference Stations

North Coast Central Coast South Coast

Constituent Units n=1 n=2 n=2
TSS mg’/L 12.3 5.35(2.3-8.4) 34.5(21.7 - 47.2)
Ammonia mg/L 0.03 0.02 (ND - 0.04) 0.015 (ND - 0.03)
Nitrate mg/L 0.06 0.01 0.005 (ND - 0.01)
Nitrite mg/L 0.01 ND 0.005 (ND - 0.01)
Phosphorus mg/L ND ND 0.016 (ND - 0.032)
Chromium pg/L 1.12 0.11(0.1-0.12) 0.76 (0.6 - 0.92)
Copper pg/L 1.07 0.31 (ND - 0.62) 0.91 (0.28 - 1.54)
Lead Hg/L 0.15 0.20 (ND - 0.39) 1.11(0.51 - 1.71)
Nickel Hg/L 1.56 0.66 (ND - 1.31) 1.88 (0.53 - 3.23)
Zing ug/L ND 0.77 (0.1 - 1.45) 2.56 (2.44 - 2.69)
Total PAH Hg/L 0.003 0.003 (0.001 - 0.004) 0.018 (0.012 - 0.024)
Total ODT ug/L ND NO ND
Total PCB ug/L NOD ND ND
Toxicity Assay % fertihzation 98 96.5 (96 - 97) 95.5 (92 - 99)

One concern voiced by stakeholders is that there may be differences in natural water gquality in different
regions of the state. Table 4 represents a regional comparison of the potential reference station results.
Two samples were collected in reference areas on the Central Coast.

Statewide Probabilistic Study

The State Water Board funded a statewide monitoring program during the winter of 2008-09 to assess
walter quality in ASBS near and far from direct discharges. Over 100 chemical constituents and toxicity
were measured from 62 sites using a probabilistic study design, roughly half of sites were sampled in the
ocean directly in front of a direct discharge into an ASBS and the other half were located in the ocean
greater than 500 meters from a direct discharge. Sample sites greater than 500 meters from direct
discharges may be influenced by other watershed drainages either into or outside of the ASBS, and
therefore may represent background but not necessarily natural conditions. Samples at each site were
collected less than 24 hour before rainfall and again less than 24 hour after rainfall. Ocean receiving
water sites were sampled at most mainland ASBS in California.

The statewide survey illustrated generally good chemical water quality at the Pacific Grove ASBS. Tables
5 reports the results of the 2009 ASBS Water Quality Survey for the Pacific Grove ASBS sample
jocations. Samples were collected prior to a storm event and after the beginning of a storm event at one
location in the Pacific Grove ASBS near discharges (station D035); however there was no “non-discharge”
site (>500 meters from a discharge) in the Pacific Grove ASBS.

In non-storm conditions (pre-storm), water quality for almost all the constituents analyzed is within the
Ocean Plan standards. Synthetic anthropogenic chemicals such as DDTs or PCBs were not detected.
The only constituent that slightly exceeded the Ocean Plan objective (0.0088 pg/L) was total PAH (0.013
Hg/L). Therefore overall pre-storm water quality in the Pacific Grove ASBS is very good.

Post rain receiving water near discharges in Pacific Grove ASBS exhibited evidence of minor storm runoff
impacts. Concentrations of nutrients and certain metals show increases from the pre-rain sample. While
most constituents did not exceed standards, three constituents (lotal copper, total zinc, and PAHs)
exceeded the lowest applicable objectives (six month median for metals and 30 day average for PAHS) at
the Pacific Grove ASBS. The post-rain total copper concentration of 3.5 pg/L slightly exceeds the Ocean
Plan six month median water quality objective of 3.0 pg/L but was also greater than the statewide pilot
study mean and maximum reference concentrations (Table 3). The total zinc concentration of 21.2 pg/L
slightly exceeds the Ocean Plan six month median water quality objective of 20 pg/L but was also grealer
than the statewide pilot study mean and maximum reference concentrations (Table 3). Both dissolved
copper and zinc were similar to the total copper and zinc concentrations, and just slightly below the Ocean
Plan six month median objectives. For total PAH the post-rain sample (0.014 pg/L), virtually the same as
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the pre-rain sample, slightly exceeded Ocean Plan objective of 0.0088 pg/L; nevertheless this was within
the range of PAH concentrations (0.001-0.444 ug/L) found at reference sites statewide during the 2007-08
pitot study (Table 3).

Table 5. Statewide ASBS Water Quality Survey, Results for Pacific Grove ASBS
Randomly Selected Sample Station.

Constituent Discharge Pre Storm Event | Discharge Post Storm Event | Units
Ammonia-N 0 (ND) 0.03 | MG/L
Nitrate + Nitrite-N 0.07 0.46 | MG/L
TP-Total 0.033 0.079 | MG/L
TN 0 (ND) 0| MG/L
TSS 2.3 5.2 | MG/L
DOC 0 (ND) 1.9 | MG/L
Arsenic-Dissolved 1.33 1.90 | g/l
Arsenic-Total 1.47 2.33 | pg/L
Cadmium-Dissolved 0.03 0.034 | pg/L
Cadmium-Total 0.036 0.054 | pg/L
Chromium-Dissolved 0.161 0.332 | pa/L
Chromium-Total 0.195 0.592 | pg/L
Copper-Dissolved 0.33 2.72 | pg/L
Copper-Total 0.48 3.54 | pa/L
Iron-Dissolved 0 (ND) 24.5 | pg/L
Iron-Total 35.1 128.4 | pa/L
Lead-Dissolved 0.064 0.245 | pg/L
Lead-Total 0.274 0.958 | ugiL
Nickel-Dissolved 0.193 0.74 | pg/L
Nickel-Total 0.267 0.859 | ug/L
Silver-Dissolved 0 (ND) 0 | pg/L
Silver-Total 0 (ND) 0 | pg/L
Zinc-Dissolved 0 (ND) 19.85 | pg/L
Zinc-Total 0 (ND) 21.24 | pg/L
Péns 0.013 0.014 | pg/L

Applicant Water Quality Testing Results

As part of their monitoring requirement for the exception application, samples were collected for HMS
waste seawater effluent, storm water runoff, and ocean receiving water.

Waste Seawater Effiuent Water Quality
General Considerations for Toxicity Testing

Toxicity tests evaluate the blological response of organisms to the effluent and measure the acceptability
of waters for supporting a healthy marine biota. Acute aguatic toxicity tests result in endpoint referred to
as a “lethal dose 50" (LC50). The LC50 is the dose that produces mortality in 50% of the test organisms.
A high LC50 value indicates low acute toxicity and a low LC50 indicates high toxicity. “Toxicity Units Acute”
(TUa) are inverses of the LC50s and are calculated by dividing 100 by the LC50 resulting from a 86-hour
toxicity test. High TUa values indicate high toxicity. The Ocean Plan daily maximum objective is 0.3 TUa
for acute toxicity, but according to the Ocean Plan this criterion may be applied to discharges with
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permitted dilution values of >100:1 at the edge of the mixing zone. Since dilution values were not applied
to the storm water or receiving water samples coliected by applicants, the percent survival results in the
chronic toxicity tests are presented to provide information about acute toxicity.

Regarding chronic toxicity, the “No Observed Effect Level* (NOEL) is the highest concentration of effluent
or receiving water that causes no observable adverse effects on the test organisms in a critical life stage
bioassay. The Ocean Plan requires chronic toxicity to be expressed as TUc=100/NOEL. NOELs of 100
percent indicate that there was no observed toxicity; NOELs tess than 100 percent indicate increasing
toxicity with decreasing percent concentration. For the foliowing toxicity tests the TUc was calculated as
TUc=100/NOEC for both test responses. The NOEC is the no observed effects concentration.

Use of pass/fail tests consisting of a single effluent concentration and a contro! is not recommended.
HMS effluent and receiving water toxicity tests were performed using a single effluent concentration and a
control. Since a dilution series protocol was not performed in either the acute or chronic bioassays and
test organisms exposed to 100% concentration only, these results (Table 6) may not adequately reflect
accurate organism response to toxicity endpoints.

Waste Seawater Toxicity Resuits

On June 15, 2006 two samples of HMS waste seawater (aquaria effluent and TRCC effluent) and
receiving water were sampled and analyzed for chronic toxicity. There was no significant toxicity to kelp
and fish associated with waste seawater effluent. Likewise there was no significant reduction in survival
for mysids in waste seawater. However, there was a significant reduction in mysid growth (> 1.0 TUc)
associated with the TRCC waste seawater effluent. Since that time the TRCC effluent has been re-routed
to the Monterey Bay Aquarium for discharge.

Three marine species, kelp, shrimp and fish were again evaluated for toxicity in 2007. HMS waste
seawater effluent and receiving water toxicity tests were performed using a single effluent concentration
and a control. Waste seawater and receiving water toxicity results for samples collected on

August 20, 2007 are presented in Table 6.

Chronic toxicity testing with kelp (Macrocyctis pyrifera) tesulted in no significant reductions in kelp
germination or growth in the waste seawater effluent or the receiving water. The germination and growth
no observed effects concentrations (NOECs) were 100% effluent which resulted in 1.0 TUc¢ for both
endpoints.

Chronic toxicity testing with mysid shrimp (Americamysis bahia) resulted in no significant reductions in
mysid survival or growth in the waste seawater effluent or the receiving water. The suevival and growth
NOECs were 100% effluent resulting in 1.0 TUc for both endpoints.

Chronic toxicity with fish (Menidia beryllina) resulted in no significant reductions in fish survival in the
waste seawater or the receiving water. The survival NOEC was 100% effluent, resuiting in 1.0 TUc.
However, there was a slight, but statistically significant, reduction in fish growth in the aquaria effluent
compared to the receiving water. The statistically significant decrease in the biomass observed is likely
attributed to the mortality of one tesl organism in the effluent treatment. However, when the effluent
sample biomass was compared to the seawater control, there was no significant difference.
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Table 6. HMS Aquaria Seawater Effluent and Recelving Water Toxicity Analysis 2007

Sample Toxlcity Mysld Shrimp Kelp Fish
Description Test Type TUc TUc
Aquaria effluent Ghronic 1.0 1.0 TUc 1.0
100% mean 81.4% mean 85.0% mean
survival germination survival
0.25 mg mean 13.9 ym germ tube 0.64 mg mean
biomass length biomass
Receiving water Chronic 97.5% mean 83.0% mean 97.5% mean
survival germination survival
0.24 mg mean 14.2 ym germ tube 0.75 mg mean
biomass length biomass
Seawater Chronic 97.5% mean 83.4% mean 87.5% mean
Control (from survival germination survival
Bodega Marine 0.25 mg mean 13.6 ym germ tube 0.73 mg mean
Lab) biomass length biomass

Waste Seawaler Chamical and Physical Constituents

Samples were collected for Hopkins Marine Station waste seawater effluent (March 22, 2005, June 15,
2006 and September 1, 2006) and ocean receiving water (June 15, 2006). Monitoring data for
constituents in seawater effluent and receiving water is presented in Tables 7 and 8.

Table 7. Hopkins Marine Station Seawater Results, Conventional Pollutants, 2005 and 2006.

Seawater system discharge samples were composite samples. Ocean receiving water samples were grab samples.
Chemical Ocean Plan 6- Ocean Recelving Seawater Discharge Seawater Discharge
(unit) month median 6/16/06 3122105 6/16/06
Site #13 Slte #2 Site #12 Site #10
Offshore Agassiz TRCC Aquaria
Loeb
Ammonia- N 600.0 20.0 ND 10.0 ND
{ug/L)
Nitrate-N (pg/L) 40.0 870.0 80.0
Turbldity (NTU) 225.0* ND 1.8 2.80 0.20
Settleable 3.0" ND 02 ND
Solids (ml/L)
pH 6.0-9.0 8.1 7.59 7.64
Salinity (0/00) 332 35 35

*Maximum at any time.

Table 8. Metals in Waste Seawater Effluent and Receiving Water, 2005 and 2006. Seawater system
discharge samples were composite samples. ASBS ocean water samples were grab samples.

Chemical Seawater Discharge Ocean Seawater Seawater
9/1/06 Recelving | Discharge DIscharge
6/15/08 3/22/05 6/15/06
Units pg/L Site #10 Site Site #2 Site #13 Site #2 Site #12 Site #10
Aquarla HOWS Agassiz Offshore Agassiz TRCC Aquaria
Loeb Loeb
Arsenic 1.47 1.691 1.56 0.954 1.58 1.419 1.282
Cadmium 0.048 0.054 0.039 0.035 0.05 0.113 0.036
Chromium 0.58 2.68 0.7 0.355 1.15 1.575 0.435
Chromium - — — — — NO — —
hexavalent
Copper 0.664 1.178 0.487 0.555 4.54 13.501 0.5
Lead 0.009 0.491 0.01 0.141 0.685 0.789 0.032
Mercury ND ND ND ND 0.019 ND ND
Nickel 0.285 0.748 0.317 0.197 1.61 1.518 0.252
Sealenium ND 0.046 ND 0.026 0.043 0.196 0.01
Silver ND ND ND ND NO ND ND
2inc 0.854 0.172 0.219 5.047 19.3 12.376 6.644

(—) Indicates constiuent or sample site nol tested. ND indicates constituent sampled but non-detected.
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Itis clear that certain ASBS waste seawater discharges generally contain some concentrations of waste.
For example, nitrate nitrogen in waste seawater at Loeb Aquaria (80 pg/L) and TRCC (870 pg/L) were
higher than the pilot study statewide reference results {(maximum value 0.06 mg/L, which 1s 60 pg/L).
However, in terms of the water quality objectives, the waste seawater was below standards for most
constituents, except copper on occasion, at Agassiz in March 2005 and at TRCC in June 2006. It should
be noted that the discharge from TRCC has since been routed to the Monterey Bay Aquarium. The
receiving water samples did meet Ocean Plan objectives.

Storm Water Water Quality
Storm Water Toxicity Resullts

Storm water samples were collected for toxicity analysis on March 6, 2006. Sampies for toxicity testing
were collected at two locations representing HMS storm runoff, from the Agassiz and Denault Buildings
and parking lot (HAGZ) and from the grounds and buildings at the TRCC (HTRC). Three other samples
were collected that were primarily municipal runoff from Pacific Grove (PGWB, PGAF, and PGSW).
PGWB storm water flows originate from Pacific Grove and there are no contribution from HMS. PGAF
includes exclusively storm water flows from the streets of Pacific Grove. These waters enter HMS
property at the fence line behind the Fisher building. PGSW includes exclusively storm water flows from
the streets of Pacific Grove. These waters enter HMS property at the fence line behind parking lot. Storm
water chronic toxicity results are presented in Table 9.

As in the above seawater effluent testing, there is one caution that should be mentioned about the
following results. Since a dilution series protocol was not performed in the chronic bioassays and test
organisms exposed to 100% concentration only, these results (Table 9) may not adequately or completeiy
reflect accurate organism response to toxicity endpoints.

For giant kelp (Macrocystis pyrifera) chronic toxicity tests, there were significant reductions in germination
in the PGAF, HTRC, PGSW and PGWB storm waters. It should be noted that according to HMS, the
PGAF, PGSW, and PGWB samples are predominantly from the City of Pacific Grove. The reductions in
germination at the HTRC and PGSW storm water samples may have been driven by the unusually low
inter-replicate variability. The germination NOEC was <100% storm water, resulting in >1.0 TUc in four of
the samples. There were no significant reductions in kelp germination in the HAGZ storm water sample;
the germination NOEC was 100% storm water, resulting in 1.0 TUc for the HAGZ sample. There were
significant reductions in mean germ tube length in each of the storm water samples. There were also
reduced germ tube growth in the Artificial Sea Salt Control indicating that the artificial sea salt that was
being used to adjust the salinity of the storm water samples fo the required test salinity may have been an
artifact limiting germ tube growth; there were no significant reductions in germ tube growth in any of the
storm water samples relative to the Artificial Sea Salt Control; the resulting growth NOEC was 100% storm
water when compared 10 the Artificial Sea Salt Control, resulting in 1.0 TUc for all 5 samples.

For mysids (Americamysis bahia) chronic toxicity tests, there were no significant reductions in mysid
survival in the storm water sampies; the NOEC was 100% storm water, and the TUc was 1.0 for all
samples. The PGAF storm water sample. which is primarily runoff from the City of Pacific Grove, was
acutely toxic to mysids (TUa = 1.17), but the other storm water samples (HTRC, HAGZ, PGSW, and
PQWRB) were not acutely toxic. In addition, there were significant reductions in mysid growth in the PGAF,
HTRC, PGSW, and PGWB storm water samples. The NOEC of <100% storm water resulted in >1.0 TUc
in these four samples There were no significant reductions in mysid growth in the HAGZ storm water
(NOEC 100% storm water, 1.0 TUc).

For fish (Manidia beryllina) chronic toxicity tests, there was no significant reduction in survival or growth in

any of the storm water samples. The NOEC was 100% storm water, resulting in 1.0 TUc for each of the
five storm water samples.
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Table 9. HMS Storm Water Runoff Chronic Toxicity Analysls 2006

Waterbody Slte Toxlcity Mysids Kelp Fish
Description Description Test Type
Storm water HGAZ Chronic Survival 1.0 TUc Gemn. 1.0 TUc Survival 1.0 TUc
80% mean survival 95.6 mean% 90% mean survival
Growth 1.0 Tuc germination Growth 1.0 Tuc
(0.18 mg mean Growth 1.0 Tuc 0.63 mg mean
biomass) germ tune length biomass
14.6 ym
Storm water HTRC Chronic Survival 1.0 TUc Germ. >1.0 TUc Survival 1.0 TUc
100% mean 93 mean% 95% mean survival
survival germination Growth 1.0 Tuc
Growth >1 0 Tuc Growih 1.0 Tuc 0.68 mg mean
0.15 mg mean germ tune length biomass
biomass 13.5 ym
Storm water PGWB Chronic Survival 1.0 TUc Gem. >1.0 TUc Survival 1.0 TUc
95% mean survival 87 mean% 95% mean survival
Growth >1.0 Tuc germinalion Growth 1.0 Tuc
0.17 mg mean Growth 1 0 Tuc 0.69 mg mean
biomass germ tune length biomass
15.2 ym
Storm water PGAF Chronic Survival 1.0 Tuc Germ. >1.0 TUc Survival 1.0 TUc
90% mean survival 89.6 mean% 97 5% mean
Growth >1.0 Tuc germination survival
0.12 mg mean Growth 1.0 Tuc Growth 1.0 Tue
biomass germ tune length 0 73 mg mean
74,1 pm biomnass
Storm water PGSW Chronic Survival 1.0 TUC Gem. >1.0 TUc Survival 1.0 TUC

92.5% mean
survival
Growth >1.0 TUc
0.16 mg mean
biomass

93.2 mean%
germination
Growth 1.0 Tuc
germ tune length
14.5 pm

95% mean survival
Growth 1.0 Tuc
0.68 mg mean

biomass

Storm Water Chemical Constituents

Samples were collected for HMS storm water runoff and analyzed for metals and ammonia in storm water.
Results provided in the HMS 2006 exception application are provided in Table 10.

Table 10. Metals and Ammonia - Storm Drain Discharge Water

b 4 2 2 2 > vl a
Constituent ~N 3 ~ o N N o N
v 8 8| 8| 8| 8| 8| g 8
o a o a 4 a o [
Arsenic 0.95 1.33 1.32 1.68 1.76 1.17 23.9 29.9
Cadmlum 0.3 <0.1 <0.1 ND ND 0.3 ND ND
Chromium 1.23 13.4 12.4 0.47 0.46 1.49 0.22 0.18
Copper 45.2 36.2 36.2 1 11 19.1 7.52 7.65
Lead 18.1 15.3 15.3 4.69 4.63 31.5 3.53 2.12
Mercury ND 0.7 0.72 0.0149 | 0.0172 0.0155 ND ND
Nickel 2.44 2.68 2.63 0.93 0.92 1.65 0.34 0.39
Selenium ND 0.94 0.55 ND 0.5 ND ND ND
Sliver ND <0.1 <0.1 ND ND ND ND ND
Zinc 201 102 102 59.9 59.4 129 115 94
Ammonia <0.01 0.06 10 20 300 470

{—) Indicates constituent or sample site not tested. ND indicates constituent sampled but non-detecied.
Seawater system discharge samples weare composited prior 10 analysis.
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Again, it is clear that discharges of storm water generally contain some concentrations of waste. In
addition, storm water runoff appears to be more of a concern than the waste seawater discharges. it
appears that three of the storm water samples exhibited metal concentrations above instantaneous
maximum objectives, and six of the samples had concentrations of ocean plan metals above the six-
month median objective for the protection of marine aquatic life. All of the samples exceeded the six-
month median objective for copper, and two of those sample sites also exceeded the instantaneous
maximum (PCG 241 ang 248). Similarly all of the samples exceeded the six-month median objective for
zinc and lead, and certain of those samples also exceeded the instantaneous maximum for zinc (PCG
241) and lead (PCG 257). Two samples exceeded the six-month median objective for arsenic and
ammania nitrogen (PCG 258 and 259). One other sample site (two samples) exceeded the dally
maximum objective for chromium (PCG 258 and 259). It must be noted that runoff in PCG 257 is mostly
from the City of Pacific Grove with minor contribution from HMS. Likewise runoff in PCG 258 and 259 is
mostly from the Cities of Monterey and Pacific Grove, with minor contribution from HMS

Mussel Wateh Bioaccumulation

Statewide mussel watch monitoring is an important tool in assessing bicaccumulation and water quality.
Information from the National Ocean and Atmospheric Administration (NOAA) National Status and Trends
(NS&T), and by the State Water Board Mussel Watch Program (SMWP) are provided below to assess
spatial distributions and temporal trends in chemical contamination in or near certain ASBS,

The SMWP was initiated in 1977 by the State Water Board to provide a uniform statewide approach to the
detection and evaluation of toxic substances in California coastal waters, bays, harbors, and estuaries.
The SMWP canducted a monitoring program using transplanted bivalve (Mytilus californianus) for trace
elements ang organic contaminants. The tissue samples were analyzed for the presence of trace
elements and legacy pesticides.

An Elevated Data Level (EDL) is defined for the purposes of the SMWP as that concentration of a toxic
substance in mussels or clams that equals or exceeds a specified percentile (such as 85 or 95 percent) of
all measurements of the toxic substance in the same species and exposure condition (resident or
transplant). The available data for trace elements and organic constituents from 2001 to 2005 were
reviewed and compared to the EDL 85 and EDL 95. Most trace elements were present at low
concentration in the ASBS. However none of the elements exceeded the EDL 85 or EDL 95 in
transplanted mussels in the ASBS during 2001-2005 sampling periods. However certain synthetic
chlorinated hydrocarbon compounds were elevated (2001-2005). Pesticide compounds including cis-
chlordane, trans-chlordane, total chlordane, heptachlor epoxide, and dieldrine exceeded the EDL 85 in the
Pacific Grove ASBS. During that period the Pacific Grove ASBS aiso exhibited exceedances of the EDL
95 for DDD, DDE, and PCB 1254,

To characterize the spatial distributions and trends in contaminant levels in the coastal ocean, NOAA
NS&T Program was formed in 1986. The NOAA NS&T Mussel Watch Program measures the presence
of concentrations of a broad suite of trace metals and organic chemicals in resident bivalves. The NS&T
Mussel Watch Program is national in scale and the sampling sites are representative of a large area.

The NOAA NS&T Program analyzes bivalve tissue samples from the mussels M. edulis and M.
californianus for trace metais, synthetic organic constituents, and histopathology. The NOAA NS&T
sampling is conducted every two years. The Pacific Grove ASBS has been sampled for Mytilus
califormianus since 19888. Unlike the transplanted mussel results from the SWMP, the NOAA resident
musse! analytical results are very recent (2009).

Between 1986 and 2010, 18 constituents (total butyltins, total chlordanes, total DDTs, total dieldrins, total
PAHs, total PCBs, Se, Sb, Ag. Al, As, Cd, Cr, Cu. Hg. Ni, Pb, Sb, Se, and Zinc) were analyzed in Pacific
Grove Lovers Point. Graphs for the 18 constituents are provided in Appendix D with linear regression
trend lines and R? values provided. Most trace metals are either staying the same or showing decreases
in mussel tissues. There were limited data for tin (n=6 from 1986-1993) but the trend for that short period
was significantly downward. Arsenic concentrations also show a significant decrease at the Pacific Grove
ASBS. However, cadmiurn concentrations have increased at the Pacific Grove ASBS (Figure 3).
Cadmium in mussels has been known to be associated with upwelling events and therefore it is possible
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that the cadmium increases at Pacific Grove may be at least in part due to natural causes.
Concentrations of total butyltins, total chlordanes, total DDTs, total dieldrins, and total PCBs are trending
downward, but not significantly, PAHs had an insignificant upward trend.

Figure 3 Mussel Watch Trends for Arsenic and Cadmium
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According to the (atest data (2007-2009), concentrations of most organic contaminant (including
chlordane, DDT, PAH and PCB) and metals are lower than the statewide 85" percentile concentrations.
The exceptions were dieldrin, cadmium, lead, and zingc. Mussel tissue dieldrin concentration is 6.27 ng/dry
g which is higher than the statewide 85'{1 percentile concentration (5.49ng/dry g). Cadmium concentration
in mussel tissue (12.8 pa/dry g) is higher than the statewide 85" percentile (7.498 pg/dry g) concentration.
Again, cadmium in mussel tissue may be indicative, at least in part, on natural upwelling. Lead
concentration in mussel tissue (7.03 pg/dry g) is higher than the statewide 85" percentile (2.246 &ngdry 9)
concentration. Zinc concentration in mussel tissue (189 pg/dry g) is higher than the statewide 85
percentile (187.8 ug/dry g) concentration.

Storm Water BMPs

Appendix F describes in detail many of the best management practices (BMPs) now employed or soon to
be initiated at the Hopkins Marine Station. These BMPs comprise the University-wide policies of Stanford
and additional BMPs that reflect the unigue characteristics of Hopkins Marine Station. The bulleted
statements below provide an overview of current and future BMPs at the Station.
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Current BMPs

s The separation of seawater and storm water (no commingling): complete August 2006

s All campus staff are trained immediately upon Facility arrival and annually thereafter for proper
chemical handling and disposal and proper storm water best management practices. Annual

s Catch basins are labeled appropriately and cleaned out annually. Annual

* No pesticides or herbicides are used on property. Current praclice

« Minimal outdoor hazardous materials (emergency generator fuel storage, small fuel containers for
boats): Containers are properly labeled; locked storage; secondarily contained; inspected
regularly, absorbent materials are kept on hand. Current practice

o Small boat fueling area is covered; regularly inspected anad requires spill response training before
use. Curmrent practice.

» Al dumpsters and recycling containers are leak-proof, have lids that are kept closed, sited on
concrete surfaces located distant from storm drains, emptied weekly and inspected regularly.
Current practice.

Planned BMPs

o Gradual conversion of paved walkways and parking lot to permeable pavement. To be completed
as surfaces require replacement.

s f{nstall moisture sensor irrigation controls to prevent over-watering of landscaping. Expected
completion 2007. 888

s Replace lawn with native plantings to reduce water use, potential herbicide/pesticide use, and
irrigation over-watering. Project underway: area around Miller Library and Monterey Boat Works
Building completed (2005). Expected full completion 2008.

¢ Formalize current swale on property to treat storm water run-off from the City of Pacific Grove's
recreation trail onto Station property: re-direct water to large field to allow percolation into soil.
Expected completion 2008.

Hopkins has fully separate storm water and seawater discharges; there is no commingling. Hopkins has
established its BMPs for the storm water generated from impervious areas at our 11 acre site. The
Station has no industrial activities and does not have its own NPDES storm water permit. By far the
greatest amount of storm water gischarge occurring on Station property is water coliected off-Station in
the City of Pacific Grove and discharged through municipal storm water pipes that outfall into the HSMR
ASBS. HMS estimated their storm water discharge relative to that from the City of Pacific Grove. Surface
area of the City of Pacific Grove is 1,830 acres (79,714,800 square feet). HMS 11 acres (479,160 square
feet) represent 0.6% of the surface area of the City. This would leave HMS to receive less than one
percent of the total rainfall of the City of Pacific Grove. The city is largely built-up 2nd has minimal
permeabie area, whereas most of HMS acreage (approximately 72%) is covered by natural vegetation or
lawn. This represents a relatively small fraction of rainfall on the HMS 11 acres likely to end up as storm
water runoff, relative to the City of Pacific Grove.

Compliance history for drainages into the ASBS, including any spills, or upset events that resulting in the
discharge of toxic or otherwise prohibited substances reporis that no fuel spills, upset events or
discharges of toxic chemicals have occurred at HMS (HMS Application 2006)..

Staff Summary of Pacific Grove ASBS Water Quality and HMS Discharges

Receiving water quality in the ASBS is generally good and supportive of marine life during dry weather.
Resident mussel samples indicate that most trace metals and arganic contaminants are either staying the
same or showing decreases over time. In addition, according to the latest data (2007-2009), most
analyzed metals, and total PAHs, are lower than the statewide 85" percentile concentrations; the
exceptions were cadmium, lead, and zinc.

During a storm event there appeared to be a slight increase in certain storm water constituents (nutrients
and certain metals) in an ocean water sample collected in the ASBS; copper and zinc slightly exceeded
the six month median objective but other metals meet the standards. The ASBS receives runoff from
Phase Il municipal storm water dischargers, Monterey and Pacific Grove, as well as HMS and the
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Monterey Bay Aquarium, so there are multiple contriputions of runoff and waste seawater. Any alterations
of water quality in the ASBS are not necessarily attributed to a single discharger.

HMS waste seawater does contain waste at very low levels. Most waste seawater appears to meet
Ocean Plan objectives with the exception that samples did not always meet the six month median
objectives for copper, and one sample exhibited very slight chronic toxicity effects. The HMS storm water
(and neighboring Pacific Grove runoff) also contains waste but exceeds Ocean Pian standards much
more frequently than waste seawater.

Given the status of the receiving water there is ample evidence to support an Ocean Plan exception for
waste seawater and storm water discharges, but only if such discharges are properly controlled to
maintain natural water quality in ASBS. HMS has aiready made improvements in its waste seawater
discharges, and has also implemented or committed to BMPs to improve runoff quality. The adoption of
Special Protections will further protect water quality by requiring the reduction of wastes in discharges. In
addition, discharges and receiving water must be adequately monitored to insure compliance with the
Special Protections, based on the range of natural water quality conditions at approved reference stations.

The foliowing mitigating conditions will be required for the exception in relation to the waste seawater
effluent.

»  AMS will not discharge chemical additives, including antibiotics and chlorine, in the seawater
discharge system effluent. In addition and at a minimum, HMS, for its seawater effluent, must
comply with effluent fimits implementing Table B water quality objectives as required in
Section ll1.C. of the Ocean Plan.

»  Waste Seawater Effluent Monitoring

s  Flows for lhe seawaler discharge system discharging fo the ASBS must be measured
monlhly and reported quarterly to the Regional Water Board.

o During the first year of each permit cycle, quartenly effluent samples must be collected
from he waste seawater discharge. These samples must be analyzed for Ocean Plan
Table A constituents (excepl oil and grease), Ammonia N, Biochemical Oxygen Demand,
salinity, and temperature.

»  Once annually, one of the effluent samples collected from the waste seawatar discharge
during wet weather and must be analyzed additionally for Ocean Plan Table B
constituents (for marine life, except acute loxicity). Based on the results from the first
year the Regional Water Board will determine the Table B constituents to be fested
annually during the remainder of the parmit cycle, except that ammonia nitrogen and
chronic toxicity (for at least one consistent invertebrale or algal species) must be tested at
least annually for the waste seawater effluent.

o Receiving Water Monitoring

o Atleast once per a permit cycle the receiving waler adjacent lo the seawater discharge
system and storm waler discharges must be sampled 24 hours prior to a storm event.

o Post storm receiving water adjacent to the seawater discharge system and storm water
discharges must also be monitored at every time the effluenl is sampled and analyzed for
the same constituents as annual waste seawater samples and storm walter samples. The
sample location for the receiving water will be in the surf zone immediately adjacent to the
outfall location where effluent is sampled. Optionally, specifically for storm runoff
receiving water samples, samples may be composited.

e For receiving water monitoring, alternatively, this requirement may be met by participation
in a regional monitonng program approved by the State Water Board.
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» Reference Site Monitoring

» Reference samples must also be monitored at the same time as the effluent samples and
analyzed for the same constituents as annual waste seawaler samples and storm water
samples. Reference samples will be collected in the ocean at a station determined via a
regional monitoring program, or in the absence of such program by the State Water
Board. Samples at the reference station during wel weather may be collected
immediately following a storm event, but in no case more than 24 hours after, if sampling
conditions are unsafe during the storm. Wat weather refarence samples must be
collected at the point where runoff from a reference watershed enters the ocean in the
surf zone.

= Allernatively this requirement may be met by parficipation in a regional monitoring
program approved by the State Water Board.

The following mitigating conditions will be required for the exception n relation to non-storm runoff and
storm water management plans:

HMS must continue to prevenl all discharges of non-storm water facility runoff (i.e., any discharge
of facility runoff that reaches the ocean that is not composed entirely of storm water), except those
associated with the operation and maintenance of the seawater system, and emergency fire
fighting.

HMS must specifically address the prohibition of non-storm water runoff and the reduction of
pollutants in slorm water discharges draining to the ASBS in a Storm Water Management
Plan/Program (SWMP).

The SWMP must describe the measures by which non-storm water discharges have been
eliminated, how these measures will be maintained over time, and how these measures are
monitored and documented.

The SWMP must also address storm waler discharges, and how pollutants have been and will be
reduced in storm water runoff info the ASBS through the implementation of BMPs. The SWMP
must describe the BMPs currently employed and BMPs planned (inciuding those for construction
activities). with an implementation schedule.

Discharges must be free of trash, pelroleum products and pssticides.

The BMPs and implementation schedule must be designed to ensure natural watar quality
conditions in the receiving water due {o either a reduclion in flows from impervious surfaces or
raguction in pollutants (with Table B Instanlaneous Maximum objeclives measured in the effluent
as ltarget levels), or some combination thereof. The implementation schedule must be developed
{o ensure that the BMPs are impiemented within one year of the approval date of the SWMP by
the Regional Water Board.

The SWMP must include a map of surface drainage of storm water runoff, including areas of
sheet runoff, and any structural Best Management Practices employed. The map must also show
the storm water conveyarnices in relation to other facility features such as the laboratory seawater
system and discharges, service areas, sewage treatment, and waste and hazardous materials
slorage areas. The SWMP must also include a procedure for updaling the map and plan when
other changes are made to the facilities.

HMS is required o submit their final SWMP to the Regional Water Board within one year of the
effective date of this exception.

If the resulls of receiving waler monitoring indicate that the storm waler runoff is causing or
conlributing to an alteration of nalural water quality in the ASBS, as measured al the reference
station(s), HMS is required to submit a report to the Regional Water Board within 30 days of
receiving the results. Those constiuenls in slorm water that aiter natural waler quality or Ocean
Plan receiving water objeclives must be idenlified in that report. The report must describe BMPs
that are currently being implemented, BMPs that are planned for in the SWMP, and additional
BMPs lhal may be added to the SWMP. The report shall include a new or modified
implementation schedule. The Regional Waler Board may require modifications lo the report.
Within 30 days following approval of the report by the Regional Water Board, HMS must revise its
SWMP to incorporate any new or maodified BMPs thal have been and will be implamented. the
implamentation scheduls, and any additional monitoring required. As long as HMS has complied
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with the procedures described above and is implementing the revised SWMP, then HMS does not
have to repeat the same procedure for continuing or recurring exceedances of the same
constituent.

. Storm Water Runoff Monitoring

Flows for storm water runoff {by storm event) must be measured (or estimated) monthly
and reported annually to the Regional Water Board.

Once annually, during wel wealher (storm event), the storm water runoff effluent must be
sampled and analyzed from each slorm drain for all Ocean Plan Table A constituents, and
indicator baclenia.

Once every permit cycle, during wet weather (storm event) on a rotating basis among
discharge points, or a composite of all storm drains annually, the storm waler runoff efluent
must be sampled and analyzed additionally for Table B constituents (for marine aquatic life
except acute toxicity), PAHS, pyrethroids, and OP Peslicides.

o Receiving Water Monitoring

o Atleast once per a permit cycle the receiving water adjacent (o the seawater discharge
system and storm waler discharges must be sampled 24 hours prior to a storm event.

s Post storm recelving waler adjacent 10 the seawater discharge system and storm water
discharges musl also be monitored at every time the effluent is sampled and analyzed for
the same constituents as annual waste seawater samples and storm water samples. The
sample location for the receiving waler will be in the surf zone immediately adjacent to the
outtall location where effluent is sampled. Optionally, specifically for storm runoff
receiving waler samples, samples may be composited,

o For receiving water monitoring, alternatively, this requirement may be met by participation
in a regional monitoring program approved by the State Water Board.

s  Reference Site Monitoring

o Reference samples must also be monitored at the same time as the effluent samples and
analyzed for the same constituents as annual waste seawater samples and storm waler
samples. Reference samples will be collected in the ocean at a station detarmined via a
regional momitoring program, or in the absence of such program by the State Water
Board. Samples at the reference station during wet weather may be collected
immediately following a storm event, but in no case more than 24 hours after, if sampling
conditions are unsafe during the storm. Wet weather reference samples must be
collected at the point where runoff from a reference watershed enters the ocean in the
surf zone.

e Alternatively this requirement may be met by participation in a regional monitoring
program approved by the State Water Board.

The following mitigating conditions will be required for the exception in relation to nonpoint source pollution
from the waterfront and marine operations and construction activity in the ASBS:

HMS must prepare a waterfront and marine operations non-pojnt source management plan
conlaining appropriate management practices to address non-point source poflutant
discharges. Appropnate management measures will include those descrnbed in the State’'s
Non-point Source Program implementation Plan for marinas and recreational bosting, as
applicable. The Regional Water Board, in consultation with the State Water Board'’s Division
of Waler Quality, will review the plan. The Regional Water Board shall appropriately regulate
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non-point source discharges in accordance with the State Water Board's Policy for
Implementation and Enforcement of the Non-point Source Poliution Control Program. The
plan must be implemented within six months of its approval.

s HMS will nolify the Regional Water Board within 180 days prior to any conslruction activity
that could result in any discharge or habitat modification in the ASBS. Furthermore HMS
must receive approval and appropriate conditions from the Regional Water Board prior to
performing any significant modification, re-building or renovation of the facilities within the
ASBS, per the requirements of Section 111.E.2 of the Ocean Plan.

The following mitigating conditions will be required for the exception in relation to water quality in general:

s Sediment Toxicity: Once annually, the subtidal sediment and storm water outfali must be
sampled and analyzed for Ocean Plan Table B constituents. For sediment loxicity testing,
only an acute toxicily test using the amphipod Eohaustorius estuarius must be performed.
Based on the firsl year sample results the Regional Water Board will determine specific
constituants to be tested during the remainder of each permit cycle, excepl that acute toxicity
for sediment musl be tested annually. Alternatively this requirement may be met by
participation in a reqional monitoring program approved by the State Water Board.

s Bioaccumulation Study: Once during the upcoming permit cycle, a bioaccumulation study
using California mussels (Mytilus californianus) must be conducted to determine the
concentrations of metals near field and far field. The Regional Water Board, in consujtation
with the Division of Water Quality, must approve the study design. The results of the survey
must be compleled and submitted lo the Regional Water Board at least six months prior to the
end of the permit cycle (permit expiration). Based on the study resuits, the Regional Waler
Board, in consultalion with the Division of Weater Quality, may adjust the study design in
subsequent permits, or add additional tast organisms. Alternatively this requirement may be
met by participation in a regional monitoring program approved by the Stale Water Board.

s For melals analysis, storm water effluent, reference samples, and receiving water samples
must be analyzed by the approved analytical method with the lowest minimum detection limits
{currently induclively Coupled Plasma/ Mass Spectromelry) described in the Ocean Plan.

s If monitoring information indicates that natural ocean water quality is not maintained, but there
is sufficient evidence that a discharge is not contributing to the alteration of nalural water
qualily, then the Regianal Water Board may make that determination. In this case, sufficient
information must include runoff and seawaler system effluent sample data that has equal or
lower concentrations for tha range of constituents al the applicable refarence area(s).

Biological Pollutants (Invasive Spacies)

Any marine organism not indigenous 1o the Central California waters that may possibly be introduced
through the laboratory or aquarium discharges 1s considered a biological pollutant. Invasive species in the
marine environment generally ‘arrive’ to a location by one of these methods. 1) they are discharged as
part of the ballast water from a docked or passing ship; 2) they are inadvertently released; 3) they come in
as a 'stowaway’ on another species; or 4) they are deliberately released (Californmia Department of Fish
and Game (DFG) 2001). The pathways that are most applicable to HMS are inadvertent releases or
“stowaways" on another species.

Currently avaitable information (DFG 2009) indicates that there are no invasive species that would be
associated with a possible introduction from the HMS discharges. Still, the potential for such introductions
of potentially invasive species or pathogenic organisms does exist, and such accidental introductions
could alter the manne community in an undesirable way.
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The following mitigating condition will be required for the exception as they relate to biological poliutants:

. HMS must pursue and implement a program for prevention of Biological Pollutants (non-native

invasive species) in consultation with the California Department of Fish and Game Marnine

Resources Division

lssues (and Supporting information Sources):

10. LAND USE AND PLANNING. Would the project:

a) Physically divide an established community?

b) Conflict with any appiicable land use plan, policy, or
regulation of an agency with jurisdiction over the project
(including. but not limited to. the general plan, specific plan,
local coastal program, or zoning ordinance) adopted for the
purpose of avoiding or mitigaling an environmental effect?

c) Conflict with any applicable habitat conservalion pfan or
natural community conservation plan?

11. MINERAL RESOURCES. Would the project:
a) Result in the loss of availabitity of a known mineral resource
that would be of future value to the region and the residents
of the State? .
b) Result in the loss of availability of a locally-important mineral
resource recovery site delineated on a local general plan,
specific plan, or other land use plan?

12. NOISE. Would the project result in:

a) Exposure of persons lo, or generation of, noise tevels in
excess of standards established in the local genetal plan or
noise ardinance, or applicable standards of ather agencies?

b) Exposure of persons to, or generation of, excessive
groundborne vibration or groundborne noise levefs?

¢) A substantial permanent increase in ambient noise levels in
the project vicinity above levels existing without the project?

d) A subslantial temporary or periodic increase in ambient noise
levels in the project vicinity above levels exisling without the
project?

e) For a project located within an airport (and use plan ar, where
such 3 plan has not been adopted, within two miles of 2
public airpont or public use airport, would the project expose
people residing in or working in the project area to excessive
noise levels?

) For a project within the vicinity of a private airsirip, would the
project expose people residing in or working in the project
area to excessive noise levels?

13. POPULATION AND HOUSING. Would the project:

a) Induce substantial population growth in an area either
directly (e.g., by proposing new homes and businesses) or
indirectly (.., through extension of roads or other
infrastructure)?

b) Displace substantial numbers of existing housing.
necessitating the construction of replacement housing
elsewhere? )

~—
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c) Oisplace subsiantial numbers of people, necessitating the a m| O ~
construction of replacement housing elsewhere?

14. PUBLIC SERVICES. Would the project resuit in substantial adverse physical impacts associated with
the provision of new or physically altered governmental facilities, the construction of which coutd
cause significant environmental impacts, in order to maintain acceptable service ralions, response
times or other performance objectives for any of the public services:

a) Fire protection? a a O 1

b) Police protection? O O | 1|

¢) Schools? O O a %]

d) Parks? ] | a %}

e) Other public facilities? O O O %]
15. RECREATION. Would the project:

a) Increase the use of exisling neighborhood and regional parks O d Q ]

or other recreational facilities such that substantial physical
deterioration of the facility would occur or be accelerated?
b) Include recreational facilities or require the construction or O a ] |
expansion of recreational {acilities that might have an
adverse physical effect on the environment?

16. TRANSPORTATION / TRAFFIC. Would the project:

a) Exceed the capacity of the existing circulation system, based a a a |
on an applicabie measure of effecliveness (as designaled in
a general plan policy, ordinance, etc.), taking inte account all
relevant components of the circulation system, including but
not limited to intersections, streels, highways and freeways,
pedestrian and bicycle paths, and mass transit?

b) Conflict with an applicable congestion management program, a (| O |
including, but not limited to level of service standards and
travel demand measures, or other standards established by
the county congestion management agency for designated
roads or highways?

¢) Resultin a change in air traffic palterns, inciuding either an O a () ™M
increase in traffic levels or a change in location that results in
substantial safety risks?

d) Substantially increase hazards due to a design feature (e.g.. O O O ¥
sharp curves or dangerous intersections) or incompatible
uses (e.g., farm equipment)?

e) Result in inadequate emergency access? O O a ™
f) Conflict with adapted policies, plans, or programs supporiing O O a |
alternative transportation (e.g., bus turnouts, bicycle racks)?
17. UTILITIES AND SERVICE SYSTEMS. Would the project:
a) Exceed wastewater trealment requiremenis of \he applicable O O a |
Regional Water Quality Contro! Board?
b) Require or resull in the construction of new water or O O [} %]

wastewater treatment facilities or expansion of existing
facilities, the construction of which could cause significant
environmental impacts?
¢) Reaquire or result in the construction of new storm waler )] a | ]
drainage facilities or expansion of existing facilities, the
construction of which could cause significant environmental
impacts?
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d)

e)

)
9)

18,
a)

c)

Have sufficient water supplies available to serve the project
from existing entillements and resources, or are new or
expanded entitlements needed?

Result in a determination by the wastewater treatment
provider that serves or may serve the project that it has
adequate capacity to serve the project's projected demand in
addition to the provider's exisling commitments?

Be served by a landfill with sufficient permitted capacity to
accommodate the project’s solid waste disposal needs?
Comply with federal, state. ang local statutes and regulations
related to solid waste?

MANDATORY FINDINGS OF SIGNIFICANCE.

Does the project have the potential to degrade the quality of
the environment, substantially reduce the habitat of a fish or
wildlife species. cause a fish or wildlife population o drop
befow self-sustaining levels, threaten to eliminate a plant or
animal community, reduce the number or restrict the range of
a rare or endangered plant or 2nimal or eliminate imporant
examples of the major periods of California history or
prehistory?

Does the project have impacts that are individually limited,
but cumulatively considerable? ("Cumulatively considerable”
means that the incremental effects of a project are
considerable when viewed in connection with the effects of
past projects, the effects of other current projects, and the
effects of probable fulure projects)

Does the project have environmental effects {hat will cause
substantial adverse effects on human beings, either directly
or indireclly?
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MANDATORY FINDINGS OF SIGNIFICANGE

Under the less stringent and somewhat inadequate controls currently in force, HMS discharges waste into
the ASBS and is in violation of the ASBS prohibition. The project, granting an exception with special
mitigating conditions (i.e. special protections), will allow the continued discharge of waste seawater and
storm water runoff, and therefore has the potential to degrade water quality. However, under these
special protections, the qualty of the discharge will improve from historical and current conditions, with an
important reduction in the potential to degrade water quality. If all of the special protections designed to
imit the discharge are met, as described In this Initial Study, the HMS discharge will not compromise the
protection of ocean waters of the ASBS for beneficial uses, and the public interest will be served.

Granting the conditional exception, likewise, will not violate federal antidegradation requirements because
water quality will not be degraded, but rather will be improved. Further, aillowance of the exception will not
violate the State Water Board’s antidegradation policy (SWRCB 1968) since water quality conditions will
improve: the discharge will not unreasonably affect present and anticipated beneficial uses; the discharge
will not result in water quality worse than that prescribed in the Ocean Plan; and, the people of California
benefit from the research and education provided by HMS while beneficial uses will still be protected.

DETERMINATION

Based on this initial evaluation, we fing that although the proposed project could have a significant effect
on the environment, there will not be a significant effect in this case because mitigation measures have
been incorporated into the project. A MITIGATED NEGATIVE DECLARATION will be prepared.
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