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I, Scott Luchessa, declare as follows:

1. I am Scott Luchessa, a certified ecologist and Senior Science Advisor at

ENVIRON (my CV is attached as Exhibit 1 to this document; a list of references cited in this

Declaration is attached as Exhibit 2). The following facts are based on my own personal

knowledge and, if called as a witness, I could and would testify competently thereto.

2. I have over 25 years of experience in natural resource consulting. My experience

includes evaluation of potential water quality impacts, such as nutrient loading, for proposed

development projects. For the past several years, I have been the lead or contributing author of

more than a dozen biological assessments (BA) examining potential water quality and

environmental impacts from shellfish aquaculture in the Puget Sound estuary. I am also a technical

reviewer or contributing author for restoration projects in the lower Columbia River for the Port of

Portland. Finally, I have written or co-authored over 10 sections in National Environmental Policy

Act environmental impact statements on water resources and wetlands.

3. I have reviewed the declaration of Mr. Brannon Ketcham. I am providing the

following response to that declaration based on my personal knowledge and professional expertise.

4. Proposed Oyster Rack Removal: Mr. Ketcham’s response does not address the

fact that the removal of oyster racks will require significantly longer than 90 days, regardless of

whether approvals for additional equipment and multiple work crews are used. See Rebuttal

Declaration of Kevin Lunny (Lunny Rebuttal Dec.) ¶¶ 36-45.

5. Water Quality Impacts from Removal – Nutrient Loading: Mr. Ketcham does not

address the nutrient removal service provided by cultured shellfish, and the fact that nutrient

availability in the Estero will be substantially higher once the cultured shellfish have been removed.

Declaration of Brannon Ketcham (Ketcham Dec.) D. 64-2 ¶¶ 4-8. The nutrient inputs for the Estero

include those from freshwater inputs and those associated with daily tidal exchange. The combined

filtering activity of the millions of cultivated shellfish being grown in the Estero is as much as

350,000 m3 each day (R. Rhealt, pers. comm. 2010). This represents 4% of the water in Drakes

Estero based on an estimated total volume of 7,680,000 m3 (NOAA 2011), which is small but still

significant. This is especially true in the upper arms of Drakes Estero (including Creamery Bay,
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Schooner Bay, and Home Bay) where streamflow during the wetter months has a greater influence

on water quality. Nutrients that are no longer removed by cultured shellfish will be available to

phytoplankton and macroalgae.

6. Mr. Ketcham’s suggestion that Dumbauld et al. (2009) reported that primary

production in West Coast estuaries is controlled by tides and upwelling is taken out of context.

Ketcham Dec. D. 64-2 ¶ 7. These authors stated that water column and sediment nutrient

concentrations are generally relatively high and greatly influenced by the proximity to deeper

nearshore ocean waters, where upwelling controls production during the summer months. It is

agreed that when streamflow is low during the summer months, nutrient concentrations are strongly

influenced by daily tidal exchange. However, that does not change the fact that cultivated shellfish

sequester and remove significant quantities of nutrients during all seasons, contributing to water

quality benefits.

7. Native Shellfish: Mr. Ketcham does not acknowledge the fact that native shellfish

occur at much lower densities than cultured shellfish, and do not provide the same water quality

benefits. Ketcham Dec. D. 64-2 ¶¶ 9-14. As noted in my previous declaration (Declaration of

Scott Luchessa (Luchessa Dec.) D. 34 at ¶ 8), native shellfish filter at about 1/3 the capacity of

Pacific oysters (Ruesink et al. 2006). Thus, there would be a significant loss of filtration capacity

provided by the combined rack, floating, and bag cultured shellfish, even when accounting for an

increase in the populations of native shellfish, which will never attain comparable densities and do

not provide the same benefits to the ecosystem as cultured shellfish in terms of total removal of

nutrients from the system during harvest.

8. Cultural Eutrophication: As noted in my previous declaration, cultural

eutrophication is caused by excessive or increased nutrient availability, particularly inorganic

nitrogen in estuaries. Luchessa Dec. D. 34 at ¶ 9. Mr. Ketcham suggests that nutrient loading from

non-point sources of pollution is insignificant in the Estero, but the FEIS clearly acknowledges that

ranches, which surround it, are a source of water quality degradation. Compare Ketcham Dec. D.

64-2 ¶ 5 with Declaration of Barbara Goodyear (Goodyear Dec.) Ex. 3 at 249, 303, 424, 427.

Though the number of cattle within the watershed may have declined in the recent past, the limited
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water quality data collected on tributary streams to the Estero clearly suggests that nutrient loading

may be appreciable (see Table 1 provided as Exhibit 3). Furthermore, stormwater runoff from

roads that contain atmospheric deposits (wet and dry) of nutrients within the watershed are another

non-point source deposition that has not been accounted for in terms of degradation to water

quality. In a study of nutrients from non-urban highway runoff in California, Kayhanian et al.

(2003) reported average ammonia, nitrate, and total Kjeldahl nitrogen concentrations of 2.3, 0.6,

and 2.0 mg/L, respectively. These values were similar to those reported in the U.S. Environmental

Protection Agency’s nationwide urban runoff program (1983).

9. Mr. Ketcham suggests that the Estero de Limantour has comparable non-point

source nutrient loading as Drakes Estero without the presence of shellfish cultivation, and can be

used as an example that Drakes Estero would not be at risk of becoming increasingly eutrophic.

Ketcham Dec. D. 64-2 ¶ 6. This does not appear to be a valid comparison. Much less than half of

the lands surrounding Estero de Limantour are subject to ranching and the remainder is designated

wilderness, whereas the entire Drakes Estero upper watershed is ranch land (see figures provided as

Exhibit 4).

10. Phytoplankton blooms are not necessarily restricted to warm water as suggested by

Mr. Ketcham (Ketcham Dec. D. 64-2 ¶ 6). While cell division rates may be influenced by

temperature (Harris 1986), light and available nutrients are other important factors that influence

phytoplankton blooms (Horner et al. 1997, Paerl 1997, Anderson et al. 2002). Harmful algal

blooms that now periodically occur in the Estero, as acknowledged in the FEIS (Goodyear Dec. Ex.

3 at 212-213), are evidence that favorable nutrient conditions for phytoplankton blooms exist even

now with existing shellfish aquaculture. Thus, Mr. Ketcham has not provided convincing evidence

that there is not an increased risk of eutrophication given existing non-point sources of nutrients

within the watershed (ranches and road runoff) that will persist in the future and increasing nutrient

availability that will occur with the subsequent loss of the significant nutrient removal function

provided by cultured shellfish.
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11. Biochemical Oxygen Demand (BOD): Mr. Ketcham did not address the potential

relationship between increased primary production from algae and phytoplankton, increased BOD

associated with such changes, and potential for water quality degradation.

12. Impacts to Eelgrass from Turbidity: Mr. Ketcham does not address the potential

impacts of increased turbidity caused by oyster rack removal. Though silt curtains may help

confine higher turbidities to smaller areas during rack removal, effectiveness is highly variable and

depends on many factors. Silt curtains have been evaluated since the early 1970’s in dredging

operations, but there are relatively few detailed studies on their effectiveness (Francingues and

Palermo 2005). According to the Army Corps of Engineer Research and Development Center

(Francingues and Palermo 2005), the JBF Corporation in 1978 completed one of the best, early

studies of the effectiveness of silt curtains. They reported that factors influencing effectiveness

include: (1) the quantity and type of material in suspension; (2) characteristics, construction, and

condition of the curtain, as well as the area and configuration; (3) method of deployment; and (4)

hydrodynamic conditions (e.g., currents, winds, tidal fluctuations, and waves).

13. Properly anchored, deployed, and maintained silt curtains can be effective in

retaining suspended sediments within the enclosure. However, elevated turbidities within the

enclosure during rack removal, and deposition of suspended sediments on top of eelgrass, may

adversely affect photosynthesis and eelgrass productivity. Many researchers have identified water

clarity as the most important limiting factor to eelgrass habitat (Fonseca and Bell 1998; Cho and

Poirrier 2005; Fonseca and Malhotra 2006). Work completed on the West Coast reported

significant long-term changes or reductions in survival of eelgrass as a result of sediment loading,

turbidity, or light availability (Zimmerman et al. 1999, Kraemer and Alberte 1995, Ward et al.

2003).

14. Tidal conditions in the Estero will require use of a Type III silt curtain, according

to Mark Sutton of Dixon Marine (pers. comm. 2012). A figure showing a typical Type III silt

curtain is provided as Exhibit 5. An average 300-foot-long and 12-foot-wide oyster rack would

require approximately 1,200 feet of silt curtain to enclose it.
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15. Mr. Dixon indicated that a crew could deploy up to 1,000 feet of curtain a day, and

remove it a bit more quickly. He also indicated that a pulse of sediment would be released when

moving the curtain from one rack removal location to another. Finer silt-and clay-sized particles

would take days to settle out of the water column within the enclosure.

16. Even if additional work crews and multiple silt curtains are used, eelgrass beds

within and outside work areas will likely be exposed to elevated turbidities over an extended

period, especially taking into account curtain deployment and removal times, suspended solid

settling times, and weather conditions. Unnaturally elevated turbidities may adversely affect

eelgrass throughout the Estero, depending on the effectiveness of the silt curtains. This likely will

contribute to significant reductions in eelgrass primary productivity during removal activities, and

possibly a reduction in the areal extent of eelgrass in the event that elevated turbidities persist for

several months during the active growing season.

17. Direct Impacts to Eelgrass from Oyster Rack Removal: Previously described

direct impacts to eelgrass associated with oyster rack removal were not addressed by Mr. Ketcham.

Even if the duration of rack removal is reduced by employing multiple work crews, the direct

impacts would remain the same as previously described.

18. In addition to what was provided in my original declaration, incrementally greater

direct impacts would also occur from anchor deployment and removal associated with silt curtain

use. Mr. Sutton indicated that 25-lb Danforth anchors are placed every 50 feet on either side of the

silt curtain. Thus, a typical 1,200-foot enclosure would require a total of 48 anchors to be

deployed. Each anchor has a 35-inch height, 26.75-inch stock length, and 19-inch fluke length (see

Exhibit 5 for a photograph of a typical Danforth anchor). Eelgrass surrounds the majority of racks

in the Estero. Photographs of eelgrass habitat surrounding an oyster rack is provided as Exhibit 6.

Therefore, each anchor placement within eelgrass could pull out a substantial amount of eelgrass

upon retrieval. Assuming similar silt curtain deployments and enclosures for removal of all of the

racks, the total number of anchor points would be 4,560 (48 * 95 = 4,560). Not all of the

anchorages would be in eelgrass, but the potential impacts are clear.
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19. Essential Fish Habitat: The direct loss of eelgrass habitat (essential fish habitat)

caused by removal of oyster racks was not addressed in Mr. Ketcham’s declaration.

20. Conclusions: Removal of shellfish aquaculture will result in a significant net loss

of filtration capacity and greater nutrient concentrations that would be available for increased

phytoplankton and macroalgae production. Native shellfish have a much lower filtration capacity

and, because they are not harvested, do not completely remove nutrients from the estuary. Total

nutrient removal only occurs when shellfish are harvested. An increased supply of nutrients may

exacerbate periodic HABs, which already occur in the Estero, and increase the risk of cultural

eutrophication. Reduced water clarity and increased nutrient availability may adversely affect

eelgrass, an essential fish habitat. Even if BMPs, such as silt curtains, are used to mitigate water

quality impacts, the duration of those impacts at the lower estimated timeframe (using more crews

to complete removal operations) would be well beyond a couple of months when taking into

consideration tide, weather, and permitting constraints. Such impacts are much more significant

than the short-term minor adverse impacts suggested by the FEIS.
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EDUCATION

1990 MS, Environmental Studies, University of Montana

1985 BS, Biology, San Diego State University

REGISTRATIONS & CERTIFICATIONS

Certified Ecologist, Ecological Society of America

Certified SCUBA diver, PADI

EXPERIENCE

Scott Luchessa is a certified ecologist with more than 25 years of experience in aquatic,
wetlands, and terrestrial ecology. For the past 21 years, Scott has been an
environmental consultant and much of his practice has focused on evaluating potential
impacts to wetlands and aquatic environments from proposed development projects for
a broad array of public and private sector clients, including the National Park Service,
U.S. Forest Service, U.S. Coast Guard, U.S. Navy, state departments of transportation,
state natural resource management agencies, and others. Mr. Luchessa is an expert on
federal Clean Water Act regulation of wetlands and other Waters of the U.S. Scott has
evaluated potential impacts to wetlands and water quality for a number of NEPA
environmental impact statements and environmental assessments of proposed
development activities involving estuaries in Oregon, Washington, and elsewhere in the
Pacific Northwest, California, and Alaska. In addition, Mr. Luchessa has been a lead or
contributing author or technical reviewer on the preparation of many biological
evaluations and biological assessments (BAs) examining potential impacts of proposed
aquaculture operations on federally-listed threatened and endangered species and
essential fish habitat needed to comply with the consultation requirements of the
Endangered Species Act and Magnuson-Stevens. Scott was a contributor on
programmatic BAs of Nationwide Permit 48 (Shellfish Aquaculture) prepared on behalf of
the U.S. Army Corps of Engineers in California, Oregon, and Washington in consultation
with the National Marine Fisheries Service. He is a recognized leader in wetland ecology
in the Pacific Northwest and has co-authored publications analyzing the use of wetland
mitigation banks and identification of the characteristics of peatlands in western
Washington. He has designed and implemented compensatory wetland mitigation
plans for projects that have unavoidable adverse impacts to estuarine and freshwater
wetlands. More detailed descriptions of selected examples of his experience within
these areas can be found below.

Wetland Delineation

Mr. Luchessa has identified and delineated hundreds of wetlands using numerous
delineation methods, including the U.S. Army Corps of Engineers 1987 Wetland
Delineation Manual and various regional supplements that have been adopted
between 2007 and 2010; the 1989 Unified Federal Wetland Delineation Manual; the
U.S. Fish and Wildlife Services’ definition of wetlands; and the 1997 Washington
Wetlands Identification and Delineation Manual. He has applied these delineation
methods all across the western United States, including in California, Washington,
Alaska, Oregon, and Montana.

Hydrologic Monitoring Plans
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Scott has designed hydrologic monitoring plans using networks of shallow
groundwater monitoring wells and direct observations of indicators of wetland
hydrology to both demonstrate presence or absence of wetlands, document
successful creation or restoration of wetland hydrology as part of compensatory
wetland mitigation (creation or restoration) projects, and assess impacts to wetland
hydrology from development projects.

Wetland Mitigation Plans, Specifications, and Cost Estimates

Scott has successfully managed a number of compensatory wetland mitigation
design projects, including enhancement, restoration, and creation for clients whose
development projects had unavoidable adverse impacts to wetlands. He has
designed and implemented compensatory mitigation plans, specifications, and cost
estimates in collaboration with project teams and successfully advocated and
negotiated with agency personnel to develop plans that comply with regulatory
requirements and meet client needs.

Permitting

Mr. Luchessa has successfully led numerous clients through the increasingly complex
and constantly changing regulatory processes required to comply with federal, state,
and local government laws, rules, and regulations. In addition to obtaining various
permits and approvals needed to implement proposed projects, he has also acted
to ensure client complied with applicable permitting obligations.

 Directed and prepared biological assessment (BA) and Section 404(b)(1)
Alternatives Analyses for numerous water-dependent projects.

 Prepared restoration and mitigation plans, specifications and cost estimates.

 Prepared restoration and mitigation monitoring plans, conducted quantitative
monitoring, and prepared monitoring reports to document compliance and
ecological success of restoration and compensatory mitigation projects with
specified performance standards.

Construction Oversight

Construction oversight by the mitigation specialist is a critical element to successful
project completion. Scott has provided this important function to ensure projects are
properly implemented as designed so that they are both compliant with permit
requirements and ecological successful.

NEPA

Mr. Luchessa has been a technical lead and project manager on numerous
environmental assessments and environmental impact review/statement projects
completed in compliance with the National Environmental Policy Act (NEPA). Some
selected examples of his NEPA experience are identified as follows.

 National Park Service, Denali National Park, Gravel Acquisition Plan, Wetland
Delineation, Denali, Alaska—Delineated wetlands throughout Denali park corridor
at 11 sites. Prepared a jurisdictional wetland delineation report that assessed
potential impacts from gravel mining operations on wetlands, identified wetland
functional values, and evaluated potential wetland mitigation opportunities and
constraints. Work was completed in support of a 10-year gravel acquisition plan
NEPA Environmental Assessment.
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 USDA, Forest Service, Dog Creek Bridge to Coffman Cove EA, Prince of Wales
Island, Alaska—Managed and provided senior technical oversight of natural
resource investigations conducted to support and completed an environmental
assessment to comply with NEPA, ESA, and other state and federal laws and
regulations. Prepared a biological assessment of the potential effects of the
proposed project to listed threatened and endangered species, including Steller
sea lion, Humpback whale, as well as Forest Service sensitive plants and animals
to fulfill the consultation requirements of ESA.

 Imperial County and Imperial County Air Pollution Control District, Imperial
County, CA—Co-authored a declaration submitted to the Sacramento Superior
Court extending a stay of the Imperial Irrigation District’s Quantification
Settlement Agreement for transfer conserved water from the Salton Sea to the
San Diego Water Authority and others on the grounds that actual impacts
stipulated in the CEQA EIR/EIS documents to biological resources are greater
than those projected. The declaration provided a comparison of the current
observed elevation and salinity levels with the EIR/EIS projected baseline levels
and project impact analysis to determine if the water transfers have led to a
reduction in the Salton Sea elevation and salinity increases beyond that
projected, which may be in violation of the mitigation measures and State Water
Resources Control Board orders.

 Port of Seattle, Sea-Tac International Airport Master Plan Update EIS, SeaTac,
Washington— Prepared multiple sections for the NEPA/SEPA EIS for the
controversial Port of Seattle, Sea-Tac International Airport Third Runway project.
Lead author on the fisheries and biotic communities, water quality section, the
water quality subsection of the human health section, and the flood plains
section responsible for identifying existing conditions, potential impacts, and
appropriate mitigating measures. Calculated sediment loading for existing and
proposed conditions using the Revised Universal Soil Loss Equation. The EIS
successfully withstood substantial scrutiny and protracted legal challenges and
the project has now been completed.

PROFESSIONAL AFFILIATIONS & ACTIVITIES

Member, Society of Wetland Scientists

Member, Ecological Society of America

SELECTED PUBLICATIONS

Luchessa, S. 2010. Using wetland creation, restoration, and preservation for developing
carbon offsets in wetlands. National Wetlands Newsletter 32(4):12-17,23

Kulzer, L., S. Luchessa, S. Cooke, R. Errington, and F. Weinmann, 2001. Characteristics of
the Low-Elevation Sphagnum-Dominated Peatlands of Western Washington: A
Community Profile. Part 1: Physical, Chemical and Vegetation Characteristics.
Funded in part by a grant from the U.S. Environmental Protection Agency, Region X,
Seattle, WA.

Castelle, A.J., S.A, Luchessa, C. Conolly, M. Emers, E.D. Metz, S. Meyer, and M. Witter,
1992. Wetlands Mitigation Banking. Washington State Department of Ecology,
Publication No. 92-12, Olympia.
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Luchessa, S.A., 1990. Soluble Reactive Phosphorus Concentrations in the Upper Clark
Fork River, Montana: A Study of the Contributions from Two Nonpoint Sources of
Sediment. Masters thesis, University of Montana, Missoula, MT.

Luchessa, S.A., and R.P. Kramer, 1989. Natural Large Woody Debris Loading for Selected
3rd and 4th Order Streams in the Lolo and Bitterroot National Forests. Pages 4-35 in Y.
Vadeboncoeur, S.A. Luchessa, and R.P. Kramer, editors. Fisheries Habitat and
Aquatic Environment Monitoring Report: Bitterroot, Deerlodge and Lolo National
Forests 1987 and 1988. U.S. Department of Agriculture, Forest Service, Missoula,
Montana.

Hastings, S.J., S.A. Luchessa, W.C. Oechel, and J.D. Tenhunen, 1989. Standing Biomass
and Production in Water Drainages of the Foothills of the Phillip Mountains, Alaska.
Holarctic Ecology. 12:304-311.
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Table 1.  Water Quality Measurements for Point Reyes National Seashore Tributaries 1999-2001

Avg. Max. Min. Avg. Max. Min. Avg. Max. Min. Avg. Max. Min. Avg. Max. Min.

Lagunitas Creek OLM10 Olema Creek - below Stewart's Pasture 1999-2001 9 12.2 16.2 8.3 216 336 42 0.1 0.2 0 7.9 8.4 7.7 9.5 10.8 6
Lagunitas Creek OLM11 Olema Creek - Bear Valley Bridge 1999-2001 11 11.7 16 8.3 238 372 95 0.1 0.2 0 7.9 8.6 7.6 10.3 12.1 8.5
Lagunitas Creek OLM5 Olema Creek - Vedanta Creek 1999-2001 10 12.6 16.6 8.6 280 371 173 0.1 0.2 0.1 7.8 8.5 7.2 8.3 10.5 4.8
Lagunitas Creek OLM12 Olema Creek - above Vedanta Bridge 1999-2001 8 11.7 16 8.2 225 341 103 0.1 0.2 0.1 7.9 8.1 7.6 10.2 11.5 9
Lagunitas Creek OLM4 Olema Creek - Quarry Gulch 1999-2001 11 11.5 15.6 7.6 163 217 97 0.1 0.1 0 8.1 9.1 7.6 9.2 11.3 3.5
Lagunitas Creek OLM13 Olema Creek - Truttman Gulch 1999-2001 8 11.1 13.7 8.3 225 350 101 0.1 0.2 0 7.9 8.1 7.6 10.5 12.7 9.3
Lagunitas Creek OLM16 Olema Creek - Building 168 2000-2001 7 10.8 12.6 8.5 209 333 108 0.1 0.2 0.1 7.8 8.1 7 10.5 11.2 10.3
Lagunitas Creek OLM14 Olema Creek - Five Brooks 1999-2001 8 10.9 14.7 8.6 198 320 91 0.1 0.2 0 7.9 8.1 7.4 9.2 11 6.8
Lagunitas Creek OLM2 Olema Creek - Giacomini Gulch 1999-2001 10 10.7 14.4 8.2 150 277 78 0.1 0.1 0 8 8.6 7.6 10 11.5 6.5
Lagunitas Creek OLM1 Olema Creek - John West Fork 1999-2001 12 11.2 15.1 8.9 148 214 81 0.1 0.1 0 8.2 9 7.6 8.8 10.7 5.2
Lagunitas Creek OLM15 Olema Creek - above John West Fork 1999-2001 8 11 15.3 8.3 202 316 94 0.1 0.2 0 8 8.3 7.6 9.8 11.4 7.6
Lagunitas Creek OLM3 Olema Creek - Randall Gulch 2000-2001 7 11.7 15.8 9.4 97 113 82 0 0.1 0 7.6 8.3 6.9 10.1 10.5 9.6
Lagunitas Creek OLM18 Olema Creek - Randall 2000-2001 5 9 9.9 8.1 148 167 129 0.1 0.1 0.1 8.2 8.4 8 9 9.8 8.2
Lagunitas Creek LAG1 Bear Valley 1999-2001 9 12 16.5 9.5 299 340 235 0.2 0.2 0.1 8.2 9.3 7.7 9.5 10.4 8.1
Lagunitas Creek LAG2 Cheda Creek 1999-2001 13 12.6 18.6 8.7 295 394 131 0.2 0.2 0.1 8.3 8.9 7.6 9 11 7
Lagunitas Creek LAG3 Devil's Gulch 1999-2001 9 11.1 15.6 8.8 262 365 154 0.1 0.2 0.1 8.3 8.9 7.7 10.6 11.5 9.5
Drakes Estero DES2 East Scnooner (Drakes) 1999-2001 9 11 14.1 8.9 246 318 157 0.1 0.2 0.1 8 9.5 7.3 9.9 11.1 6.5
Drakes Estero DES3 Home Ranch (Drakes) 1999-2001 9 12.8 16.3 8.9 248 337 144 0.1 0.2 0.1 7.9 9.1 7 9.2 12.1 6.1
Drakes Estero DES4 Muddy Hollow (Limantour) 1999-2001 9 12.1 15.1 9.1 281 349 181 0.1 0.2 0.1 7.8 8.1 7.3 10.2 10.8 8.6
Drakes Estero DES5 Laguna Creek (Limantour) 1999-2001 9 10.7 13.4 8.5 381 482 208 0.2 0.2 0.1 8.1 8.6 7.6 10.1 11.1 5.8
Drakes Bay DBY1 C-Ranch 2001 2 11 12.8 9.2 1048 1089 1006 0.5 0.5 0.5 7.7 8 7.4 9.5 9.6 9.5
Drakes Bay DBY2 B-Ranch 2001 2 11.8 15.3 8.3 2134 2941 1327 1.1 1.5 0.7 7.9 8.2 7.7 4.7 6.1 3.2
Drakes Bay DBY3 A-Ranch 1999-2001 11 11.9 15.2 7.7 1220 1912 672 0.7 1 0.3 8.3 9.7 7.8 9.6 12.2 6.3
Kehoe Creek PAC1 South Kehoe 1999-2001 12 11.5 14.5 7.3 453 623 298 0.2 0.3 0.1 7.6 8.1 6.9 4.7 7.7 2
Kehoe Creek PAC2 North Kehoe 1999-2001 12 11.5 13.8 8 582 816 339 0.3 0.4 0.2 7.8 8.2 7.4 8.5 10.1 4.5
Kehoe Creek PAC2A North Kehoe Ranch (farm) 2001 3 11.3 14.3 8.3 1126 1910 538 0.5 1 0.1 7.9 8.3 7.5 9.5 10.8 7.4
Abbotts Lagoon ABB1 Abbotts Perennial 2000-2001 9 10.6 13.2 7.7 252 360 162 0.1 0.2 0.1 7.6 8.1 6.9 9.4 11.1 5.6
Abbotts Lagoon ABB2 McClures Ranch 2001 2 11.9 12.5 11.3 342 384 299 0.2 0.2 0.1 7.3 7.3 7.2 7.4 7.6 7.2
1 Specific Conductance at 25°C
Source: Ketcham 2001

LocationStationWatershed Sample Years # of Samples
Temperature (°C) Specific Conductance1 (µS/cm) Salinity (ppt) pH Dissolved Oxygen (mg/L)
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Avg. Max. Min. Avg. Max. Min. Avg. Max. Min. Toxic Avg. Max. 90th Perct. Min. Avg. Max. Min. Avg. Max. 90th Perct. Min.

Lagunitas Creek OLM10 0.47 1.2 0.2 0.3 0.5 0.2 0.1 0.2 0.1 0 77.6 247 188 1 3736 16000 300 3194 16000 6000 2
Lagunitas Creek OLM11 0.5 1.3 0.2 0.2 0.4 0.1 0.1 0.2 0.1 0 82.9 256 204 0 6534 35000 500 5340 28000 17200 2
Lagunitas Creek OLM5 0.74 2.2 0.2 0.4 0.8 0.2 0.1 0.2 0.1 0 31.9 79 78 2 7142 17000 300 4290 16000 9880 17
Lagunitas Creek OLM12 0.52 1.2 0.2 0.2 0.3 0.1 0.1 0.2 0.1 0 74.9 176 168 1 3669 16000 350 1699 5400 4070 2
Lagunitas Creek OLM4 0.56 1.9 0.2 0.2 0.3 0.1 0.1 0.2 0.1 0 81.4 294 216 0 34376 300000 44 33147 300000 44400 8
Lagunitas Creek OLM13 0.5 1.1 0.2 0.3 0.4 0.1 0.1 0.2 0 0 67.7 250 175 0 4266 16000 79 3139 16000 8580 22
Lagunitas Creek OLM16 0.55 1.4 0.2 0.3 0.6 0.1 0.1 0.2 0.1 0 61.8 129 120 0 16591 92000 240 6539 24000 19200 200
Lagunitas Creek OLM14 0.5 1.1 0.2 0.2 0.4 0.1 0.1 0.2 0.1 0 70.2 155 127 2 9653 54000 60 7970 54000 19980 2
Lagunitas Creek OLM2 0.81 1.8 0.26 0.7 2.2 0.1 0.2 0.4 0.1 0 160.9 660 517 1 80856 540000 110 46612 240000 176000 2
Lagunitas Creek OLM1 0.56 1.5 0.2 0.1 0.1 0.1 0.1 0.2 0.1 0 6.3 32 14 0 4394 17000 17 1493 13000 2252 2
Lagunitas Creek OLM15 0.36 0.73 0.2 0.3 0.5 0.1 0.1 0.2 0.1 0 87.3 337 231 0 3873 16000 7 2874 16000 7250 2
Lagunitas Creek OLM3 0.51 1.1 0.2 0.2 0.7 0.1 0.1 0.1 0.1 0 14.2 46 32 3 8340 22000 500 3032 11000 7240 460
Lagunitas Creek OLM18 0.38 0.55 0.2 0.1 0.1 0.1 0.2 0.2 0.2 0 9.8 23 19 2 3250 5400 1100 820 1100 1044 540
Lagunitas Creek LAG1 0.79 1.4 0.43 0.4 0.5 0.3 0.2 0.3 0.1 0 25.7 95 61 2 1408 2400 50 888 2400 1700 22
Lagunitas Creek LAG2 0.53 1.8 0.2 0.2 0.5 0.1 0.1 0.2 0.1 0 29.5 180 68 0 1847 16000 22 1776 16000 16000 11
Lagunitas Creek LAG3 0.52 1.3 0.08 0.2 0.3 0.1 0.1 0.2 0.1 0 13.7 36 29 0 3108 16000 30 1145 3500 3500 7
Drakes Estero DES2 0.77 1.6 0.2 0.1 0.2 0.1 0.1 0.2 0.1 0 27.1 138 63 3 2772 16000 80 430 1600 1080 11
Drakes Estero DES3 0.33 0.6 0.2 0.1 0.2 0.1 0.2 0.3 0.1 0 15.4 61 32 2 7322 16000 1600 3047 9200 9040 460
Drakes Estero DES4 0.25 0.7 0.02 0.1 0.1 0.1 0.1 0.2 0.1 0 16.9 104 38 0 1316 5400 110 161 350 285 17
Drakes Estero DES5 0.61 1.4 0.2 0.3 0.4 0.3 0.2 0.2 0.1 0 58.4 388 143 0 1778 9200 50 204 540 388 17
Drakes Bay DBY1 1.88 2.9 0.86 1.6 2.7 0.5 2 2 2 0 18 23 22 13 16600 24000 9200 7700 13000 11940 2400
Drakes Bay DBY2 3.4 6.6 0.2 22 28 16 7 8.5 5.6 2 88 95 94 81 530000 900000 160000 495000 900000 819000 90000
Drakes Bay DBY3 5.27 11 0.2 5 12 0.5 0.9 4.3 0.1 2 28.4 113 66 1 166064 1600000 500 46974 300000 160000 110
Kehoe Creek PAC1 1.81 4.1 0.2 1 2.1 0.5 0.5 1.2 0.1 0 113.1 716 271 3 160083 1600000 1600 158079 1600000 153000 220
Kehoe Creek PAC2 1.78 3.7 0.2 1.5 6.4 0.2 0.6 2 0.1 0 137.9 471 317 9 158577 1600000 900 154058 1600000 147000 170
Kehoe Creek PAC2A 4.63 9 1.5 2 3 1 0.8 0.9 0.6 0 171 292 266 60 863333 1600000 90000 710000 1600000 1380000 30000
Abbotts Lagoon ABB1 0.38 1.4 0.2 0.1 0.2 0.1 0.2 0.3 0.1 0 25.6 56 43 7 19956 92000 700 10878 35000 26200 700
Abbotts Lagoon ABB2 3.45 3.9 3 1.8 1.8 1.8 0.2 0.2 0.2 0 19 20 20 18 37000 50000 24000 20000 24000 23200 16000

Orthophosphorous (mg/L) Ammonia (mg/L)
Watershed Station

Total Suspended Solids (mg/L) Total Coliform 
(MPN/100mL) Fecal Coliform (MPN/100mL)Nitrate (mg/L)
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EXHIBIT 4
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Approximate wetland boundaries for Drakes Estero and Estero de Limantour in relation to existing 
wilderness. 
Source: K. Lunny, pers. comm., 2013 

Drakes Estero 

Estero de Limantour 
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Cattle ranches surrounding the Drakes Estero watershed 
Source: FSA 2013 
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EXHIBIT 5
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Type III silt curtain (Source: Francingues and Palermo 2005) 
 

 
 
Typical Danforth anchor.  25-lb 
anchor dimensions are: 35-inch 
height, 26.75-inch stock length, and 
19-inch fluke length 
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EXHIBIT 6
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Typical eelgrass densities at Drakes Bay Oyster Company Surrounding Bed 4 in Drakes Estero 
(Source: K. Lunny, pers. comm. 2013) 
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